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1. Introduction

The purposes of this report are:

a) to foster and develop common approaches to fisheries management in the Caspian region;

b) to provide a basis for long-term, international collaboration on fisheries management based on mutual interest; leading to

c) the establishment of sustainable an equitable international management regime for transboundary fisheries.

The proposal presented in this report focuses exclusively on the international management of the commercial transboundary fisheries resources with a pan-Caspian distribution, namely: sturgeon, kilka and other small pelagics, trout, and seals.

The state of these transboundary fishery resources is briefly described. The necessity for effective cooperation among the Caspian States in the management of these transboundary resources is demonstrated and the existing and previous approaches to international fisheries management in the Caspian Sea are described. 

The key constraints to international fisheries management and collaboration in the Caspian are indicated. Experiences in international fisheries management of relevance to the Caspian, and their achievements, and difficulties are described. 

The options for the fisheries management of the transboundary fishery resources of the Caspian Sea are presented. Recommendations are made regarding the principal elements of a management scheme and for a step-by-step process towards effective international management of the Caspian fisheries.

Specific recommendations are made with respect to the key transboundary fishery and other commercial resources of the Caspian, in particular for kilka, sturgeon, and seals. Most of the other commercially important species are considered to lie within the exclusive management competence of the national fisheries authorities.

In the medium term this report may be used as a basis for the preparation of specific projects and initiatives leading to international management of the transboundary Caspian fishery resources. 

This proposal was prepared for the Caspian Regional Thematic Centre - Management of Bioresources, part of the Tacis-funded Caspian Environment Programme. The proposal does not purport to represent the views of the European Union, or the host government, or host institution of the Caspian Regional Thematic Centre - Management of Bioresources. No statement, or inference contained in the proposal should be construed as representing a position with regard to international boundaries.

This proposal has drawn on reports on the state of the Caspian fisheries resources prepared by the Caspian Fisheries Research Institute (KaspNIRKh) for the Caspian Regional Thematic Centre - Management of Bioresources, part of the Tacis-funded Caspian Environment Programme.  
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Distribution of herring in April - an example of the transboundary distribution

of a commercial fishery resource

2. Conclusions and recommendations

2.1. The state of the fisheries

1. Sturgeon, kilka and herring, salmon and seals are the principal transboundary fisheries resources of the Caspian Sea. At different stages in their life cycle those resources are subject to influence of one the five countries bordering the Caspian, including fishing, poaching, pollution in the rivers or sea. Several other species are subject to international transboundary influences, including at least two species of salmonids (inconnu and Caspian salmon).

2. Sturgeon resources are severely overexploited and in rapid decline. This is due to a combination of environmental factors, particularly the loss of breeding grounds, and to overfishing. Current stocks are largely the result of artificial reproduction. Beluga, the largest of the sturgeons, may be on the verge of extinction in its natural range. In the absence of effective management measures by all Caspian States, stocks of the other sturgeon species are rapidly collapsing. 

3. Kilka, comprising three main species, represents the largest biomass of the commercial fish stocks. The resource is under-exploited. The reasons for the declining kilka production are the decreasing efficiency of the ageing fleets and depressed prices, particularly in the Russian market due to declining purchasing power of the consumers. 

4. Seal populations have expanded in recent years. Caspian seals consume large quantities of commercial fish species and are in direct competition for food fish both with humans and sturgeon. Commercial harvesting of seals has virtually ceased due to poor market conditions and high costs of catching.

5. In recent years the increase in the level of the Caspian Sea has generally favoured the reproduction of the numerous semi-anadromous species, offsetting the increasing fishing pressure on several species. The timing of the seasonal floods and of water release from the hydroelectric schemes largely determines the reproductive success of the different species.

2.2. The need for cooperation on fisheries among the Caspian States

6. Rational and effective management of the transboundary fishery resources of the Caspian requires cooperation among the Caspian States. Cooperation is required for several geographical, biological, and economic reasons:

d) the Caspian ecosystem extends across national boundaries and actions in one area can affect the fishery resources available in other parts of the Caspian;

e) several commercially important fish species migrate between different areas of the Caspian, breeding in one part and growing and maturing in areas; and

f) fishing activities are carried out by vessels which follow the fish concentrations as they move to different parts of the Caspian.

7. The proposals made in this document are founded on two basic assumptions. While these assumptions may be self-evident, it is necessary to formulate them into clear statements of principle.

g) Assumption No. 1. It is assumed that the Caspian States concur, that the fundamental objective of fisheries management in the Caspian is the sustainable use of the fisheries resources for the mutual benefit of the peoples of the region. This objective includes the conservation of Caspian biodiversity and ecosystem integrity, and protection of rare, or endangered species.

h) Assumption No. 2. For their mutual benefit, all Caspian States are prepared to cooperate and coordinate their activities with a view to establishing and implementing a scheme to manage the transboundary fishery resources of the Caspian on a rational and sustainable basis.

i) Effective international fisheries management measures must be based on a strong national capability. The principal constraints to national fisheries management are:

j) lack of institutional capacity, particularly for enforcement of fishery regulations;

k) the destruction of habitats critical to the lifecycle of the fish species, in particular, due to construction of hydroelectric dams; 

l) pollution, and 

m) other detrimental anthropogenic effects on the environment.

2.3. The form of international cooperation required 

8. Most of the principal elements of an effective management system for the transboundary Caspian fisheries resources have already been identified:

n) in the work of the Commission on Aquatic Bioresources of the Caspian Sea established in December, 1992;

o) in the draft agreement on conservation and exploitation of bioresources of the Caspian Sea;

p) in the draft framework convention for the protection of the marine environment of the Caspian;

q) by the establishment of protected zones and reserves in the Caspian;

r) in bilateral agreements on fisheries cooperation and research; and

s) in cooperation through CITES.

9. Regardless of the legal status of the Caspian, and in particular in the absence of a legal settlement, a formal mechanism for management of the transboundary fisheries resources of the Caspian is urgently required. Delay may mean the complete collapse of the sturgeon resources, disputes over fisheries leading to acrimony and international tension, and a decline in the mutual benefits derived from the Caspian fisheries resources. 

10. An international management system for the transboundary fishery resources of the Caspian will include all Caspian States cooperating under a formal international agreement based on common objectives and agreed principles for the conservation and responsible use of the fishery resources. 

11. There are three options for the institutional arrangements and functions of an international management mechanism:

t) an institution having purely advisory functions, recommending total allowable catches (TACs) and management regulations for the entire Caspian;

u) an institution making decisions on the division, or allocation of agreed TACs, and approving management measures on behalf of all Caspian States; and

v) an institution, similar to the latter (b), but with powers to implement, monitor, or enforce certain management measures in close cooperation with all Caspian States.

Either options (b), or (c) is necessary for effective management of transboundary Caspian fishery resources, while option (a) may be considered as an interim solution. 

2.4. Steps towards building an international fisheries management in the Caspian

12. The initial step is for an unequivocal statement to be jointly issued by all Caspian States: 

w) agreeing on a basic objective for the management of transboundary fishery resources in the Caspian;

x) recognising the need for cooperation in the management of transboundary fishery resources; and

y) making a commitment to work towards such cooperation by establishing a working group to propose institutional and other forms of achieving this cooperation within a finite timeframe. As a guideline, the working group may refer to the Code of Conduct for Responsible Fisheries.

13. An interim institutional arrangement on fisheries cooperation should be rapidly established to include all Caspian States, by building on the positive experiences of current cooperation, combined with new and innovative approaches, and avoidance of contentious issues. The interim institutional solution should concentrate on soluble, or key fisheries issues and activities, setting aside broader environmental and legal issues to be addressed by other fora. The institutional arrangement may initially be advisory and cooperative in nature, but with a clear commitment to subsequently establish decision-making mechanisms and executive functions as may be required.

14. In the short-term, the international cooperation may concentrate on building mutual understanding and trust, in order to address and resolve the key issues regarding the allocation of fishery resources, whether by quotas, fishing effort, or other means. The work
 of the 'Commission on Aquatic Bioresources of the Caspian Sea' is a valuable starting point for this work. The cooperation may include:

z) joint monitoring of key indicators of the state of the transboundary fish stocks, in particular those of relevance to determining TACs, and the division of TACs;

aa) studies and activities on the protection of the aquatic environment, in particular of critical habitats;

ab) monitoring of agreed regulatory measures and their effectiveness;

ac) improved national institutional capacity to implement agreed programmes of action, including enforcement of fishery laws;

ad) joint programmes to make optimum use of existing resources, including environmental and biological information, research vessels, stock enhancement facilities, and training opportunities; and

ae) development and management of fisheries of under-utilised resources, in particular kilka, herring, and seal.

2.5. Sturgeon

15. Within the framework of an international management agreement (options (b), or (c) above) Caspian States should formally agree upon:

af) the principles and methodology to estimate and agree upon a total allowable catch, and its division, or allocation among Caspian States;

ag) an annual total allowable catch (TAC) and division, or allocation of the TAC between Caspian States each year;  

ah) measures to control and regulate fishing of sturgeon, including enforcement of the ban on netting in the Caspian, reduction of sturgeon by-catch, and means of harvesting the allocation of Caspian States without river fisheries;

ai) measures to monitor and control the trade in sturgeon products and the implementation of such measures; 

aj) harmonisation of laws and penalties for illegal sturgeon fishing and trade;

ak) cooperative approaches to the enhancement of sturgeon stocks (including preservation of their genetic diversity), breeding, and commercial culture; 

al) means to make optimum use of scarce regional resources including hatcheries,  research facilities, and brood stock; and

am) means of evaluating the contribution of hatcheries and other enhancement activities to wild sturgeon populations.

16. Without a radical change in the management of sturgeon, stocks will continue to collapse. In particular, a change is needed regarding the management objective, and the regime of exploitation and trade to allow effective compliance with the laws.

17. The management objective for the sturgeon fishery should be the rebuilding of the sturgeon stocks. To rebuild the sturgeon stocks the maximum number of sturgeons should be allowed to reproduce naturally. This requires a moratorium on sturgeon fishing until such time as the stocks have recovered to a designated target level.

18. A moratorium on sturgeon fishing requires substantial changes to the laws regarding fishing, processing, possession, certification and trade in sturgeon products. 

19. Any continued sturgeon fishing must be restricted to a small number of monopoly producers and distributors. The holders of such monopolies must finance State, or private, programmes of stock enhancement, research, certification, and control of fishing activities. 

20. In parallel with resource management initiatives, all Caspian States should ratify and implement the relevant provisions of the CITES, and cooperate to ensure the effectiveness of such controls in relation to the trade in sturgeon.

21. Poaching and illegal trade in sturgeon is likely to continue if the economies of the Caspian States do not improve. The development of alternative income-earning opportunities is one means of addressing the problem of illegal sturgeon fishing. Where possible, governments need to support initiatives focused on fishing communities which may be responsible for illegal fishing of sturgeon, to create alternative income earning opportunities, e.g., in aquaculture, in fish processing, in alternative types of fishing, and in agriculture and in tourism.

2.6. Kilka

22. Within the framework of an international management system all Caspian States should formally agree:

an) on the principles and methodology to estimate and agree upon a total allowable catch, and its division, or allocation among Caspian States;

ao) on an annual total allowable catch (TAC) and division, or allocation of the TAC between Caspian States each year; 

ap) on equitable principles, terms and conditions whereby the fishing enterprises of one State may harvest the quotas of another State; 

aq) that the national authorities take due account of the sustainable yield of the fishery, as agreed by the Caspian States, when fostering new investments; and

ar) on regulations for kilka fishing with particular emphasis on avoidance of sturgeon by-catch.

2.7. Herring

23. The Caspian herring resource is underexploited. The principal reason is the ban on netting in the Caspian, enforced to protect the sturgeon resource. Additional studies are required to develop herring harvesting strategies and techniques which avoid negative impact on the sturgeon resource. 

2.8. Seals, salmon, and other resources

24. Seals compete directly for a common food base both with commercial fishermen and commercial fish species, including sturgeon. Cost-effective culling of seals should be encouraged and markets developed for seal products, including seal leather. Management of the seal resources should follow similar principles for responsible management as are established for the other transboundary fishery resources.

25. The endemic Caspian salmon resource is heavily overexploited. This report does not make specific recommendations with regard to the management of this transboundary resource. Further study and analysis are required. 

26. The management of other commercial species is considered to be the responsibility of local communities and administrations, unless one of the Caspian States specifically requests the inclusion of a resource within the international management system.

2.9. Care of the aquatic environment

27. In so far as the state of the Caspian aquatic ecosystem has a direct bearing on the health of the transboundary fishery resources, the Caspian States should cooperate in:

as) monitoring of environmental parameters; 

at) providing advice to other agencies tasked with environmental management;

au) monitoring and improving the state and extent of habitats critical to the life cycles of transboundary fishery resources, in particular sturgeon spawning grounds;

av) maintenance of biodiversity and the health and integrity of the aquatic ecosystem; 

aw) contributing to the joint preparation of an effective predictive biophysical model of the Caspian large marine ecosystem; and

ax) promoting the conclusion of conventions and other initiatives to safeguard the Caspian aquatic environment.

2.10. Capacity building

28. Within the context of an international management system, a joint, Caspian-wide programme for development of human capacity in the fishery sector should be agreed and implemented in the following priority thematic areas:

ay) harmonisation of fisheries information systems;

az) stock assessment, including agreed methodologies and mathematical modelling of transboundary fish populations;

ba) transboundary use of scarce physical resources, including research vessels and laboratory facilities; 

bb) development of specialisation in areas of fisheries research;

bc) technical training in agreed methodologies, techniques, and best practices; 

bd) monitoring of key indicators including primary production, predator prey relationships (food base), environmental parameters, and joint development of appropriate models and geographical information systems (GIS);

be) hatchery technology, including broodstock genetics, and assessment of returns to hatcheries;

bf) fisheries economics, in particular the assessment of net returns to various fishing activities and stock enhancement activities. 

The argument for international cooperation in management of transboundary Caspian fisheries resources

2.11. What is meant by fisheries management

Fisheries management is a process undertaken in relation to one, or more specific objectives. 

Long-term, sustainable use of the fisheries resources is normally considered to be the primary and fundamental objective of fisheries management and is the basic biological objective underlying this management proposal. 

Common social and economic objectives include: employment, food supply, generation of foreign exchange, and equitable allocation of the resources.

There are no clear and accepted definitions of fisheries management. A working definition
 of fisheries management is:

"The integrated process of:

· information gathering, 

· analysis, 

· planning, 

· consultation, 

· decision-making, 

· allocation of fish resources, and 

· formulation, implementation and enforcement of fisheries regulations, to ensure the continued productivity use of the fish resources and achievement of other objectives."

The term 'management' implies a certain degree of control over the fishery. This is often not the case as the management authority has to deal with a wide range of stakeholders, often representing conflicting interests. The powers of the management authority are often weak and responsibilities often diffused throughout different government agencies.

2.12. The Caspian, a unique ecosystem

The Caspian basin and the Caspian Sea form a unique ecosystem. Its uniqueness is characterized by the following features:

· The Caspian Sea lies in a depression, its surface being approximately 27m below the World Ocean 

· The Sea is not connected to the World Ocean, except by the Volga river and canals for transportation purposes

· The wildlife of the area is particular, composed of several endemic species not found elsewhere; the Caspian contains the most important sturgeon resources of the World.  

· The Caspian Sea, a relatively small water body, is bordered by five countries with diversified interests in the Sea 

· Fishes living in the Basin migrate all over the water bodies (includfing rivers) and seasonally are within the range of  the five countries and subject to pressure exerted by them through fishing, poaching, pollution of rivers and sea. 

· Two rivers supply the bulk of water: Volga some 80 % and Ural some 10%, and provide spawning grounds to the most important fisheries resources, viz. sturgeon and salmonids.

Fishing and other human activities in one area of the Caspian can have profound effects on the fish resources and aquatic ecosystem of other parts of the Caspian. The most striking example is the damming of many rivers entering the Caspian. Water retention by the dams influences the seasonal inundation of the deltas with effects on plant life and breeding of birds and fishes. The dams also block the upstream migration of spawning fish and the hydro turbines can cause a high mortality of juvenile fish. 

The commercial fish resources are an integral part of this ecosystem and have several transboundary characteristics including:

bg) numerous fish species, fish stocks and populations range throughout the Caspian;

bh) the range of the two most important fish resources, sturgeon and kilka,  is pan-Caspian;

bi) the stocks of a large number of commercially valuable species caught by the fishermen in one area of the Caspian, depend on the spawning and production of fingerlings, or young fish, in the rivers, or estuaries in other areas of the Caspian; and

bj) The range of the only Caspian marine mammal, the Caspian seal, is pan-Caspian.

Economic activities also have a transboundary nature, for example:

bk) to maintain their economic viability, fishing vessels must follow the concentrations of fish as they move through different parts of the Caspian
;

bl) fishing vessels registered in one Caspian State may unload fish at ports of another Caspian State;

bm) fishing or fish processing and fish trading companies may be formed, or established by business partners in two, or more States; and

bn) export trade in fish products between Caspian States is of importance to some States and their coastal communities
.

2.13. National or international fisheries management?

Before examining the basic modes of fisheries management in the Caspian a basic assumption regarding the common objectives of management in the Caspian must be made.

Assumption 1: Objective of fisheries management.

It is assumed that the Caspian States concur that the fundamental objective of fisheries management on the Caspian is the sustainable use of the fisheries resources for the mutual benefit of the peoples of the region. This objective includes the conservation of Caspian biodiversity and ecosystem integrity, and protection of rare, or endangered species.

Two basic approaches to management of commercial transboundary fishery resources in the Caspian can be distinguished, each with certain advantages and disadvantages. The fisheries resources can be managed either by:

bo) individual Caspian States, or

bp) through the coordinated efforts of all the Caspian States

A strong case for coordinated management of the fish resources may be made on biological and economic grounds. It is argued that coordinated management of Caspian transboundary fish stocks and resources is essential to ensure their sustainable use. Difficulties over the legal status of the Caspian should not prevent constructive dialogue leading to an effective management system for transboundary fishery resources. Thus a second basic assumption is made regarding international cooperation on fisheries management. 

Assumption 2: Fisheries management cooperation.

For their mutual benefit, all Caspian States are prepared to cooperate and coordinate their activities with a view to establishing and implementing a scheme to manage the transboundary fishery resources of the Caspian on a rational and sustainable basis.

The advantages of coordinated international approach to management of transboundary fishery resources in the Caspian are:

bq) national fisheries management schemes may form integral parts of a coordinated international scheme;

br) joint approaches and methodologies can be established to determine the state of the fish stocks and provide 'best scientific advice' on exploitation levels and management measures;

bs) equitable management measures can be harmonised and their impact evaluated, and such harmonised regulations are more likely to be accepted by the fishing industry;

bt) resolution of disputes can be facilitated, or avoided;

bu) the rationale for coordinated management is already widely accepted in the region, at least among the scientific community;

bv) a number of cooperative management initiatives already exist, including the 'bioresources commission, bilateral cooperation on fisheries research, and sharing of information and training opportunities in fisheries;

bw) joint positions can be established at international fora on fishery related issues, including pollution and trade in endangered species;

bx) the use of scarce institutional resources, such as research vessels and experiment al aquaculture units, can be optimised

by) cooperation can be extended to trade issues if required.  

The disadvantages of management by individual States of the transboundary fishery resources  are numerous::

bz) the fish stock is not managed throughout its range and the effects of management measures by individual State are unclear;

ca) fish stocks may be overexploited in one State and affect the health of the fish stocks in other States; 

cb) possible disputes over fishing rights, or conflicts may occur between fleets;

cc) management measures may not be equitable. One State may have stricter fishing regulations than another, effectively penalising its fishermen to the advantage of those in other States;

cd) there may be under-utilisation of some fisheries resources;

ce) lack of clear arrangements for future access to, or availability of fish resources (e.g., kilka) by vessels of other Caspian States may constrain investment in fleet, gear development, and shore infrastructure; and

cf) economic recession and political adjustments in the Caspian region have reduced the effectiveness of the national agencies concerned with the conservation and protection of fisheries, so that not all Caspian States possess the human and institutional resources for effective fisheries management, so that management measures may be deficient in part of the range of a fish stock.

There are, however, some constraints to coordinated management of Caspian fisheries:

cg) there is (apparently) no formal statement, or recognition by all Caspian States of the need for coordinated management of transboundary fishery resources in the Caspian; 

ch) no appropriate international institutional framework exists;

ci) the draft bioresources agreement was not approved;

cj) Caspian States may be in competition regarding export markets (e.g., for caviar);

ck) there may be difficulties in gaining agreement on coordinated actions; and

cl) even if agreement exists on management measures and actions, States may be unable to implement the measures, particularly with regard to the enforcement of fisheries laws.

Based on these two assumptions the remaining sections of this proposal:

cm) review the existing management measures at national and international level;

cn) examine the nature of a cooperative fisheries management schemes as illustrated by different international experiences; 

co) analyse the options for international cooperation in Caspian fisheries management; and

cp) recommend a management system and its possible institutional form; and

cq) make specific recommendations with regard to the management of key commercial transboundary fishery resources. 

2.14. A classification of the commercial fishes

The principal transboundary fisheries resources ranging throughout the entire Caspian Sea are: sturgeon, kilka, herring, salmon and seals.

Based on the life cycles, and apparent distribution of the populations the principal commercial species may be classified into four groups:

cr) marine fishes (and one mammal), all of which are shared internationally;

cs) anadromous fishes, of which the sturgeons and salmon
 in particular are transboundary in nature;

ct) semi-anadromous fishes, and 

cu) river and estuarine fishes.

Further details are provided in the following table.

 Ecological characteristics
Main species / species group

Marine habitat:


All international transboundary resources
Kilka - 3 (Clupeonella); Shads (Alosa); Mullets 2 (Lisa); Caspian seal

Gobies and silversides (food base), and other key components of the food base.

Anadromous behaviour: 
Sturgeon is a transboundary international resource
Sturgeons (Huso and Acipenseridae) except sterlets;

Salmons (3 species); Shads (2 species - Volga and Blackback)

Asp (A. aspius); Kutum (Rutilus frisii kutum); Barbus sp.; Vimba (V. vimba)

Semi-anadromous behaviour


Essentially restricted range of populations - national resources
Bream (Abramis); Vobla (R. rutilus); Carp; Zander, and Sterlet (Acipenser ruthenus)
; silver, bighead and Amur carps.

River/ estuarine habitats
Essentially restricted range of populations - national resources
Pike (E. lucius); Rudd (Scardinius); Tench (Tinca); Crucian carp (Carassius); Catfish (Silurus glanis); loach, perch and others.

3. Review of existing management measures

3.1. International initiatives

The basic biology and dynamics of the transboundary fishery resources in the Caspian is well understood. The factors governing reproduction and production of biomass are well known. The importance of the flow of the Volga and the other Caspian rivers, and the need for stock enhancement (hatcheries) to supplement the essential natural breeding has been thoroughly documented. The scientific basis for effective resource management exists.

Numerous international initiatives have been made to manage, or contribute to the management of the transboundary fisheries resources of the Caspian. These include:

cv) establishment of the Commission on Aquatic Bioresources of the Caspian Sea
, which is the only currently functioning international fisheries management arrangement;

cw) the proposed (draft) framework convention for the protection of the marine environment of the Caspian Sea;

cx) the proposed (draft) international 'Agreement on conservation and exploitation of bioresources of the Caspian Sea';

cy) bilateral agreements on fisheries cooperation, in particular between Iran and Russia;

cz) establishment of the north Caspian protected zone;

da) designation of areas as special human heritage, or nature reserves; and

db) trade initiatives regarding sturgeon formulated under CITES.

These initiatives and the difficulties they have encountered must be interpreted in the context of the legal status of the Caspian, which is a complex issue beyond the scope of this report. Effective long-term solutions to the management of transboundary fisheries resources in the Caspian can be developed without a resolution of the legal status of the Caspian, and without a framework convention on the Caspian environment. 

3.1.1 
Draft framework convention on the Caspian environment

The draft framework convention is based on similar 'regional seas' conventions promoted by the United Nations Environment Programme. Such conventions exist for several semi-enclosed seas, including the Black Sea (Odessa Convention), Baltic Sea (Helsinki Convention), the Mediterranean (the Barcelona Convention) and the Red Sea (Jeddah Convention).  Each of these conventions establishes a commission and secretariat, which guides the implementation of an agreed action plan designed to conserve and protect the environment of the regional sea.

While the draft framework agreement is comprehensive, the alternative wording included in the draft highlights a number of the difficulties encountered. The following Box (Box 1) summarises the key features of the draft convention on the Caspian environment.

3.1.2 The draft agreement on conservation and exploitation of bioresources of the Caspian Sea

A draft agreement on the conservation and exploitation of bioresources of the Caspian Sea was drafted in 1992. Despite inclusion of an article indicating that the agreement would be amended following settlement of the Caspian legal regime, the draft was not acceptable to representatives of some of the five Caspian States meeting in 1993. 

Box 1. 

Key elements of the draft framework convention on the Caspian environment

The draft convention obliges the Caspian States to:

· Protect, preserve and restore the environment and utilise the Caspian in a responsible manner;

· Take account of the precautionary principle and polluter pays principle;

· Use the Caspian exclusively for peaceful purposes;

· Take measures to prevent pollution from land-based sources, sea-bed activities, from ships, by  dumping and other human activities;

· Exercise due care in the introduction of alien species;

· Cooperate in the event of environmental emergencies;

· Protect, preserve and restore marine living resources, including endangered species, biodiversity and critical habitats;

· Use the marine living resources in accordance with the best scientific evidence, and maintain populations at levels which can produce maximum sustainable yields;

· Cooperation regarding sea-level fluctuations and environmental impact assessment, and monitoring of the Caspian environment; and

· Establish an institutional mechanism including a commission, council and secretariat. 
Draft of 17 November 1997

Box 2. 

Key elements of the draft agreement on the conservation and exploitation of the bioresources of the Caspian Sea.

The area subject to the agreement includes the Caspian Sea and those parts of the rivers (habitats) critical to the life cycles of the anadromous and semi-anadromous species.

While the definition of bioresources includes all aquatic flora and fauna, the agreement effectively concentrates on commercial transboundary fishery resources.

The goals of the agreement include conservation and optimal use of the bioresources, including collaboration in caviar export trade, and prevention of illegal trade in fish products. 

The fishing rules specifically prohibit targeted netting of sturgeon in the sea (i.e., such fishing is only permitted in rivers) and proposes a means of compensating States which cannot fish in rivers and estuaries by means of quota transfers
. Incidental sturgeon catches are to be minimised and gear likely to catch sturgeon banned.

Collaborative programmes would be established on sturgeon conservation and reproduction and on general collaboration in scientific research, information exchange, and training (Art. 7 & 8)

Export of caviar would be strictly controlled by the States, using State monopolies, price control and export quotas.

A Committee with a legal mandate would be established to implement the agreement and more specifically to determine TACs and quota allocations, approve fishing regulations, and coordinate trade issues.

Establishment of an international inspectorate to ensure enforcement of the agreement.

The draft agreement contains references to most of the elements required for effective management of the transboundary fisheries of the Caspian and many of the principles and proposals made therein must form part of any future international agreement on the management of transboundary fishery resources in the Caspian. 

One of the main issue which prevented agreement is reported to be that of the definition of the width of the coastal strip which would remain under the sole fisheries jurisdiction of the coastal States, and the corresponding extent of the remaining common sea area. Other problems may have arisen as a result of several articles and clauses as indicated in the following table. 

Article / Clause
Comment

The preamble states that the bioresources are the common property of the Caspian States. 
Some States may agree that the resources are transboundary, but not common property.

Article 4 makes reference to the unsettled Caspian legal regime. 
unnecessary

Several articles make reference to "fishing outside a zone of fisheries jurisdiction" (e.g., Art. 11.8) - this is the issue of the 10-mile zone.
Some States may consider that such areas do not exist, i.e., that all of the Caspian is within the fisheries jurisdiction of one, or other State.

Art. 9 refers to state monopoly of sturgeon trade, price control and export quotas. 
Probably not acceptable to some States.

Powers of the Committee (Article 11).
The powers of the proposed committee may have been too broad.

3.1.3 The Commission on the aquatic bioresources of the Caspian Sea

The Commission was established in 1992 for the purposes of "conservation and rational exploitation of the aquatic bioresources of the Caspian Sea" by agreement between the representatives of the State fisheries agencies of Azerbaijan, Kazakstan, Russia and Turkmenistan. It was intended to replace the Commission with institutions established under the Agreement on conservation and exploitation of bioresources of the Caspian Sea (which was not concluded). 

Despite the fact that neither the Caspian area, nor the resources are identified in the Statute establishing the Commission, the Commission has performed a valuable role in the management of three key resources: sturgeon, kilka and seals. The Commission meets at least once per year establish total allowable catches (TACs), and the division of the TACs into national quotas between Azerbaijan, Kazakstan, Russia, Turkmenistan. In so far as the members of the Commission represent the State fisheries agencies, the arrangements made by the Commission are accepted by each State, though no international obligations are involved, as the Commission is not established under an international agreement.

Box 3. 

Summary of powers of the Commission on aquatic bioresources of the Caspian Sea.

Define annual TACs and quota allocations based on scientific recommendations
Agree on procedures for issue and withdrawal of fishing licences and permits

Propose means of improving the legal base for quota allocation and prepare information on the bioresources and the quota allocations

Agree on regulatory measures for the fisheries

Consider reports on the exploitation of bioresources including cases of violations of the quota arrangements, and reviews of the decisions of the Commission

Assess the reliability of information submitted in the monthly catch returns 

Coordinate scientific research

Agree on measures to protect endangered species and their habitats and to prevent pollution 

The division of the quotas is determined according different formulas for each of the three resources. The principle used in all the formulas is to calculate the contribution of each State to the formation of the biomass of the target resource. The input data for the formulas are compiled by KaspNIRKh, based on data provided by the parties and KaspNIRKh. Further details of the calculations are noted in the sections on the specific resources involved.

3.1.4 
Bilateral agreements and international flora

Under a bilateral agreement, Russia and Iran pursue technical and scientific collaboration on the ecology and bioresources of the Caspian, and have conducted joint stock assessment of kilka, and studies on Caspian hydro-biology and chemistry. More recently with the help of IOC-UNESCO a further multilateral cooperative initiative is under way in the form of a 'floating university' making use of the KaspNIRKh fisheries research vessel.

A bilateral agreement on the use and protection of the sea bottom of the northern part of the Caspian was concluded between Kazakstan and Russia. However Kazakstan has since allowed
 hydrocarbon exploration in the reserved zone and this was followed by a change in the Russian position in 1998. 

The Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) has listed the Caspian sturgeons on the CITES Appendix II
. Some Caspian States have already ratified and implemented the provisions of the Convention.

In conclusion, the existing international initiatives provide a comprehensive range of functions, including: information gathering and analysis; consultation and decision-making, allocation of fish resources, and formulation of fisheries regulations. However, these initiatives are deficient in a number of ways: 

dc) They are largely restricted to the sturgeon fishery;

dd) Iran is not party to the TAC and quota allocation process; which

de) The Commission remains an informal arrangement, though accepted by governments; 

df) implementation and enforcement of regulations remains deficient at national and international level,

dg) effective cooperation on sturgeon trade is lacking; and 

dh) catches and economic returns from the sturgeon and kilka fisheries continue to decline. 

3.2. National fisheries management measures regarding transboundary resources Measures common to the Caspian States

The single most important measure in relation to sturgeon is the banning of nets (trawling and gillnetting) in the sea. As indicated, all the Caspian States have agreed to this measure. Iran has replaced all gill nets with beach seines, which have a small incidental catch of sturgeon. 

Nets used in rivers are such that the nets do not entirely block the river and allow passage of some sturgeon. Specific areas and cooperatives are designated for sturgeon fishing through limited numbers of licenses and permits. As catching of immature sturgeon is wasteful, sturgeon fishing seasons are also designated.

State enterprises also play an important regulatory role. In Iran sturgeon is a strictly regulated State monopoly, while in Turkmenistan the State fishing company is the major fish producer. Cooperative measures with the private sector appear to be generally weak.

The ban on the use of trawls has resulted in the development of fish pumps as a means of catching kilka. Kilka landings require substantial shore infrastructure, which is available in only a limited number of fishing ports, such that kilka catches can readily be monitored. While kilka fishing does not target sturgeon, the lights used to attract kilka in the lift-net fishery can also attract sturgeon. 

3.2.1 
The States of the former Soviet Union

The legal framework governing fishing in Azerbaijan, Kazakstan and Turkmenistan is that inherited from the Soviet Union. Little, or no change has been made in the fishery laws and regulations. Presently monitoring and control of the resources in Turkmenistan are done by Balkanbalyk and by a state controlled fishing inspection KASPVODBIONADZOR. (Caspian Water Biological Surveillance and Control)

The research institutions, which formerly constituted a network of Soviet research facilities in the Caspian, continue to cooperate and provide scientific advice through the Commission on Aquatic Bioresources. Catch data and other information on key indicators of the biomass and reproduction of the transboundary resources is provided by each of the four States, compiled, analysed and presented to the Commission. 

Thus key regulations and management measures governing the principal transboundary fishery resources continue to be made in a cooperative manner. 

However in increasingly liberal and weakened economies, the application and implementation of the various management measures is deficient. In particular:

di) enforcement of laws governing sturgeon fishing is poor, as is the monitoring of catches;

dj) hatchery production of fingerlings (or the quality of the fingerlings) has declined as has capital investment in hatcheries
;

dk) financial constraints prevent adequate seagoing research (cruises), particularly with regard to stock assessment of the transboundary resources; 

dl) prevention of water pollution is weak; and 

dm) the priority allocated to electric power generation means that the hydroelectric dams cannot readily schedule water release to meet the requirements of the spawning fish species.

3.2.2 
The Russian Federation

Russia has a particular importance in the management of the transboundary resources for several key reasons: 

dn) the Volga contributes approximately 80% of the freshwater supply and extensive breeding grounds for transboundary resources; 

do) the shallow area of the northern Caspian is one of the most productive in terms of biomass; 

dp) historically Russia has caught the greatest proportion of the kilka and sturgeon resources; and 

dq) Russia is the only State exploiting seals in recent years . 

A special Presidential Decree made in 1992 provides for support to the different State agencies enforcing regulations on sturgeon fishing. A new fisheries law is awaiting approval in the Russian Federation. Local fisheries regulations in Astrakhan Oblast, Dagestan, and Kalmycia must be in conformity with federal law. However, considerable local variation is understood to be in existence, e.g., in the Astrakhan Olbast, sturgeon fishing permits (quotas) have been auctioned on an experimental basis.

Several new industrial kilka vessels are in delivery to replace the ageing fleet. 

3.2.3 Iran

Iran has successfully eliminated the bonefish gillnet fishery through a buyout scheme, encouraging fishermen to move into beach seining and kilka fishing.

The Iranian State holds rights to sturgeon fishing which is done under strict control by SHILAT.

The kilka fishery is of increasing importance to Iran, making a substantial contribution to replacement of fish meal imports
. 

4. Principles and practices of international cooperation on transboundary fishery resources

4.1. Principles in international instruments

Without committing any of the Caspian States to particular international conventions and practices, principles contained in such instruments are of considerable relevance to the management of the transboundary fishery resources of the Caspian. The following Boxes highlight some of these principles, citing the source instrument.

Box 4. 

Selected principles applied to the management of transboundary fisheries.

States have a duty to cooperate in the management of transboundary fish stocks (Agenda 21, Chapter 17; also Law of the Sea Convention)

Harmonised management measures should cover the entire range of a fish stock and take account of its biological unity and characteristics, e.g., migration routes (Straddling stocks agreement
).

Management measures should take account of existing international measures and arrangements (Straddling stocks agreement).

[Parties should] … define and identify appropriate management units (Agenda 21, Chapter 17).

…ensure that … measures are based on the best scientific evidence available and are designed to maintain or restore stocks at levels capable of producing maximum sustainable yield, as qualified by relevant environmental and economic factors (Straddling stocks agreement).

…. Guided by the following principles: (a) The precautionary principle, by virtue of which … decisions shall not be postponed on the ground that scientific research has not fully proved a causal link …. (b) The polluter-pays principle; … (c) …resources shall be managed so that the needs of the present generation are met without compromising the ability of future generations to meet their own needs. (Convention on the Protection and use of Transboundary Watercourses and International Lakes,1992).

Box 5. 

Extract from the Law of the Sea Convention on Anadromous stocks (Art. 66).

66.1. States in whose rivers anadromous stocks originate shall have the primary interest in and responsibility for such stocks.

66.2. The State of origin of anadromous stocks shall ensure their conservation by the establishment of appropriate regulatory measures for fishing in all waters land-ward of the outer limits of its exclusive economic zone and for fishing provided for in paragraph 3(b). The State of origin may, after consultations with the other States referred to in paragraphs 3 and 4 fishing these stocks, establish total allowable catches for stocks originating in its rivers.

66.3 (d) Enforcement of regulations regarding anadromous stocks beyond the exclusive economic zone shall be by agreement between the State of origin and the other States concerned.

66.5. The State of origin of anadromous stocks and other States fishing these stocks shall make arrangements for the implementation of the provisions of this article, where appropriate, through regional organisations.

It is clear from this selection of statements that, in accordance with accepted international practice, the Caspian States have an obligation to make best efforts to establish comprehensive mechanisms for effective management of transboundary fishery resources in the Caspian.

4.2. Use of the Code of Conduct for Responsible Fisheries

The Code of Conduct for Responsible Fisheries is the accepted modern standard for fisheries management. The Code was adopted by the FAO Conference in 1995 and "provides principles and standards applicable to the conservation, management and development of all fisheries. It also covers the capture, processing and trade of fish and fishery products, fishing operations, aquaculture, fisheries research and the integration of fisheries into coastal area management"
. Nothing in the Code prejudices the rights, jurisdiction and duties of States and thus references to, or use of the Code cannot in any way set unwanted legal precedents in the Caspian. The resource management proposals made in this report are in conformity with the principles contained in the Code.

Box 6. 

The objectives of the Code of Conduct for Responsible Fisheries are to:

· Establish principles, in accordance with the relevant rules of international law, for responsible fishing and fisheries activities, taking into account all their relevant biological, technological, economic, social, environmental and commercial aspects; 

· Establish principles and criteria for the elaboration and implementation of national policies for responsible conservation of fisheries resources and fisheries management and development; 

· serve as an instrument of reference to help States to establish or to improve the legal and institutional framework required for the exercise of responsible fisheries and in the formulation and implementation of appropriate measures; 

· provide guidance which may be used where appropriate in the formulation and implementation of international agreements and other legal instruments, both binding and voluntary; 

· facilitate and promote technical, financial and other cooperation in conservation of fisheries resources and fisheries management and development; 

· promote the contribution of fisheries to food security and food quality, giving priority to the nutritional needs of local communities; 

· promote protection of living aquatic resources and their environments and coastal areas; 

· promote the trade of fish and fishery products in conformity with relevant international rules and avoid the use of measures that constitute hidden barriers to such trade; 

· promote research on fisheries as well as on associated ecosystems and relevant environmental factors; and 

· provide standards of conduct for all persons involved in the fisheries sector. 

The general principles contained in the Code are provided as an Appendix to this report.

The Code makes use of the 'precautionary principle' and reference points
. The reference points serve as key indicators of the state of the fishery and serve as a direct link between the management objective and the management actions required. 

To assist in the implementation of the Code of Conduct a series of Technical Guidelines have been produced, all of which are of relevance to the management of fisheries in the Caspian. Guidelines are available on:

dr) fisheries management;

ds) fishing operations;

dt) aquaculture development;

du) the precautionary approach and species introductions;

dv) inland fisheries; and

dw) responsible fish utilisation.

4.3. Objectives of international fisheries management agreements

Objectives of an international fisheries management agreement should be simple. There should be no possibility of conflict between the objectives.  The objectives of most international fisheries management agreements are similar, as illustrated by the following examples:

Box 7. 

Examples of objectives of different international fisheries management organisations.

 … harmonise national measures for the sustainable utilisation of the living resources of the Lake and to develop and adopt conservation and management measures (Lake Victoria Organisation)

… shall promote intra-regional co-ordination and co-operation in … harmonisation of policies with respect to fisheries management (South Pacific Forum Fisheries Agency).

… to contribute through consultation and cooperation to the optimum utilisation, rational management and conservation of the fishery resources (Northeast Atlantic Fisheries Organisation).

…contribute through consultation and co-operation to the conservation, restoration, enhancement and rational management of salmon stocks subject to this Convention, taking into account the best scientific evidence available (North Atlantic Salmon Conservation Organisation - NASCO).

….preserving and increasing the living resources of the Baltic Sea and the Belts and obtaining the optimum yield … towards rational and effective exploitation of the living resources (International Baltic Sea Fisheries Commission - IBSFC)

In comparison, the 'draft agreement on conservation and exploitation of bioresources of the Caspian Sea' proposed the following goals:

dx) conservation, reproduction, optimal exploitation and management of bioresources;

dy) restriction of fishing to Caspian individuals and enterprises; and 

dz) collaboration in trade in fish products, particularly sturgeon.

Item (b) is more of a political statement than a goal of fisheries management. Item (c) can probably be regarded as an instrument, or measure taken to implement (a), which is the key objective. 

4.4. Alternative functions of international fisheries management bodies

Eight integrated tasks of fisheries management were listed in the definition of fisheries management. These tasks can be grouped in three related functional areas: advisory, decision-making, or executive (operational). As indicated above these three functional areas require different forms of cooperation and collaboration.

Most international fisheries management organisations can be classified in relation to these three key functions. Clearly, the structure of these organisations is closely related to their functions. The following table provides a guide to the roles of some of the international fisheries management organisations.

Clearly, the structure and responsibilities of the different organisations
 are related to their functions. The International Council for the Exploration of the Sea (ICES) provides scientific advice to the EU (CFP), to the International Baltic Sea Fisheries Commission (IBSFC), and to the North Atlantic Salmon Conservation Organisation (NASCO). ICES is an independent organisation and generally prepares its advice through scientific working groups of specialists drawn from the member States.

1. Generation of management advice
Essentially scientific with the objective of providing the best scientific advice on fisheries management. Participants are generally drawn from the fisheries research establishments. A formal international agreement (though desirable) is not essential to this form of cooperation. However its effectiveness is clearly limited by the fact that States may choose to ignore, or may not accept the advice.

· Information gathering, 

· Analysis, 

· Planning, 

· Consultation, 


2. Decisions


· on management measures (generally) based on the management advice

· on allocation of fish resources
Essentially a process with an important political dimension. Involves national economic interests and the main government fisheries agencies (and possibly) representatives of the fishing industry.

3. Administration and implementation


· formulation, implementation and enforcement of fisheries regulations

· monitoring and review of achievements
A most difficult area of collaboration. Monitoring of catches, harmonisation of licensing, gear regulations and other measures can generally be harmonised. However enforcement almost always remains exclusive to each sovereign state.

Management function
International organisation
Arrangements and functions of interest to the Caspian States

1. Advisory
ICES
Independent scientific advice


South Pacific Commission
Independent scientific advice

2. Decision-making
IBSFC
Quota arrangements, fishing rules and regulatory measures; management plans.


Common Fisheries Policy (CFP)
Quota arrangements/ effort controls; investment controls; fishing regulations (technical measures);

marketing and trade rules, development support. 


NASCO, IOTC, ICCAT
Recommends management measures which may be binding on the Parties 

3. Implementation
FFA (South Pacific)
Compliance, international inspectorate


CFP
Compliance, international inspectorate, sanctions


NEAFC
Compliance, inspectorate


ICCAT/ CCSBT
Trade rules, particularly with regard to endangered tuna species


The Indian Ocean Tuna Commission (IOTC) and the International Commission for the Conservation of Atlantic Tunas (ICATT) are examples of management organisations which have integrated advisory and decision-making functions. Special working groups, or sub-committees carry out the analyses and prepare the justification for the decisions. The decisions are made by way of a binding recommendation, to which a State, party to the agreement, may lodge an objection. If an objection is lodged, then the recommendation is not binding on that State. 

The organisations receiving independent scientific advice (e.g., from ICES) do not necessarily accept that advice. The following graph
 shows the relationship between the ICES advice and IBSFC decisions on TACs. 

[image: image5.wmf]Ideally, a fully integrated management scheme for the transboundary fisheries of the Caspian should address all three functions. In practice this may present a number of difficulties and few international fisheries organisations execute their decisions, preferring to leave this function to national governments. An example of this difficulty on the administrative level is the fact that not all Caspian States have the same legal framework, or fisheries regulations. Stringent application of fisheries regulations in one State benefits all States fishing the transboundary resource, whereas lax implementation will be of benefit only to the fishermen of that State. 

The Caspian States may readily agree on a common objective of sustainable use of the fisheries resources. However, the functions with respect to which they cooperate and collaborate may be more difficult to agree upon. These functions also have a direct bearing on the form of any institutions established, or arrangements made for cooperation on fisheries management. The table in Appendix II illustrate some of the possibilities for cooperation in fisheries management with respect to each of these functions and tasks.

4.5. Fishery resource allocation keys

By allocation key is meant the method, including principles and calculations by which an agreed TAC is divided, or allocated, between the parties to an international fisheries management agreement. Several different principles
 are used as illustrated in the following table. In some cases, e.g., in the Baltic (IBSFC), the key is effectively permanently fixed. In other cases, e.g., in the EU's Common Fisheries Policy, the key is subject to minor adjustments by political consensus each year for the 'quota species', while the progressive addition of further quota species allows further adjustments and compensations.

Agreement/ species
Allocation principles/ mechanisms (examples)

NASCO/ salmon
Rivers of origin of the salmon and ban on sea fishing; independent private compensation arrangement for Greenland (no river fishery)


IBSFC / cod, salmon, sprat, herring, flounder.
Historical rights

EU/ CFP all quota species (cod, monk, herring, plaice, hake, megrim, mackerel, etc.)
Historical rights and 'track record', i.e., recent catches of a species in an particular sea area; other economic and political considerations; special compensations for coastal communities/ communities dependent on fishing

Pacific Salmon Treaty (US/Canada)
Rivers of origin and economic benefits derived from fishing intercepted fish

Senegal/ Guinea Bissau (common border area)
Arbitrary negotiated percentage of benefits from a joint licensing scheme.

South Pacific/ tuna
Location of catches (by foreign vessels)

In summary the main principles relate to:

ea) historical rights;

eb) quantities of fish arising from the rivers of origin;

ec) needs of communities dependent on fishing; and

ed) compensation mechanisms for losses.

In contrast, the keys already developed in the Caspian and used by the Commission on Aquatic Bioresources have an essentially scientific base, which may be helpful in avoiding political and economic difficulties in allocation of TACs.

4.6. Fisheries management plans

Most important fisheries are managed on the basis of a fisheries management plan. As a minimum, the plan should specify the following:

ee) Clear management objectives and timescale for achievement;

ef) The indicators, or reference points to be used in the management process and the research and information required to establish the reference points; 

eg) The strategies, means, and measures to be used and their projected impact on the resources and the fishery economy; in particular the technical regulations governing fishing operations, methods of allocating TACs, compensation mechanisms and other key features of the management process;

eh) The consultation and decision-making process;

ei) The means of monitoring and evaluating the management process and results, including provisions for uncertainty and changes due to unforeseen environmental effects, or market changes.

Appendix II provides an example of the IBSFC salmon management plan. A number of the strategies and measures in this plan are relevant to any plans prepared for the Caspian sturgeon fishery. 

5. Institutional arrangement for management of transboundary fishery resources in the Caspian

Effective fish resource management in the Caspian must be based on two institutional foundations. These are:

ej) strong and effective national institutions and secondly, 

ek) an adequate international framework. 

International collaboration can serve as a mutually beneficial means of strengthening weak institutions.

5.1. Institutional options

As discussed in the previous section there are three alternative tasks, or functions that may be assigned to an international fisheries management organisation: advisory; decision-making; or executive. Clearly, some, or all of these functions may be combined in the same organisation. 

To establish a Caspian fisheries organisation with executive powers is likely to require considerable advances towards resolution of the Caspian legal framework. As such, this option is not considered as a realistic short, or medium term possibility. However, this does not preclude effective cooperation on enforcement of fisheries regulations.

5.1.1 
An advisory body

As an absolute minimum a comprehensive fisheries management advisory body should be established to include all the Caspian States. The existing Commission on Aquatic Bioresources already exercises an advisory role. To consolidate its advisory function as a fully representative pan-Caspian fisheries advisory body, it is necessary that Iran becomes integrated into the Commission (or its successor). It is also advisable that the role of the Commission is formally endorsed by all the Caspian States. The scientific community can lead the way towards an effective interim management regime, even if such a regime lacks a clear international mandate, and lacks enforcement powers.

The primary function of such an institution is advisory and scientific. Its activities would be restricted to issues, projects and initiatives in the fields of:

el) provision of the best scientific advice on the state of the resources and the measures required for rational management, based on -

em) information collection and analysis;

en) research carried out under an agreed collaborative programme; and 

eo) education and communication, particularly with regard to scientific research (e.g., peer review), technical training.

Ideally an independent scientific advisory body would be constituted through a formal agreement between the Caspian States. The structure of such a body would be similar to that of other international fisheries commissions, e.g., ICCAT, or IOTC, having a council, a secretariat, and specialist working groups. The research work of the advisory body would be largely undertaken by the national fisheries research establishments. The key issue is the nature and status of the recommendations made. These would be essentially scientific in nature, and need not necessarily take account of social, or economic factors. 

5.2. 
An advisory and decision-making body

A management organisation with advisory and decision making functions with respect to the shared, or transboundary fishery resources is the recommended institutional solution. 

Recommended institutional arrangement
All Caspian States should agree upon, and work towards the establishment of a Caspian fisheries commission, which will make management decisions regarding transboundary fisheries.
There are several reasons for this choice. Scientific advice is of little use unless it accepted and is acted upon. The Caspian States require a mechanism to:

ep) agree on management measures, including TACs and quota allocations;

eq) to monitor implementation of the management measures and their effects in a harmonised manner; 

er) to exert international peer pressure on each other to implement management measures;

es) to agree on other measures outside the scope of scientific advice, including cooperation on trade, harmonisation of legislation, and enforcement.

5.3. Considerations for establishment of a Caspian advisory and decision-making organisation on transboundary fishery resources

5.3.1 
Objectives and principles 

The objective should be simple and broad to enable a full range of management measures to be considered. The relevance of objective clauses used by other international fisheries organisations may provide useful guidance.

While there are several possible sources for the principles which may be used to guide the work of a Caspian advisory and decision-making organisation on transboundary fishery resources (hereafter referred to as the Organisation). It is strongly recommended that the Code of Conduct for Responsible Fisheries be adopted as an agreed basis for cooperative action.

Recommended principles
All the Caspian States should formally adopt, or endorse the Code of Conduct for Responsible Fisheries as the guideline for fisheries governance within the Caspian region, in particular with regard to commitments under international fisheries treaties, or conventions, and in the governance of transboundary resources.
There are two main reasons for this:

et) the Code is comprehensive and international in character, and

eu) nothing in the Code prejudices the rights, jurisdiction and duties of States and thus references to, or use of the Code cannot in any way set unwanted legal precedents in the Caspian. 

5.3.2 
Scope

Two main questions arise regarding the definition of scope of the Organisation: the area of competence, and the resources. It may be necessary to avoid a definition of the geographical area of competence of the Organisation. Terms such as the 'Caspian Sea', the Caspian basin' may be contentious. The area may simply be defined in terms of the range of the transboundary fishery resources
.  The essential point is that any definition of geographical scope should avoid any possible link between any agreement constituting the Organisation, and the legal status of the Caspian. If necessary, the area need not be defined, even if this results in subsequent difficulties. To specifically avoid legal problems, most international fisheries agreements contain a disclaimer clause, e. g., 'nothing in this agreement shall in any way can be construed as reflecting the views, or positions of the governments of the Caspian States as regards boundaries, frontiers, national rights, or obligations.'

There are three commercial transboundary fishery resources: sturgeon, kilka and seals. These should be the focus of the Organisation's work, which would also address related questions of the food base and predator-prey interactions. It can be claimed that other species also have a transboundary distribution. These species, e.g., herring and salmon,  could be added on a case-by-case basis if joint international actions were considered essential for their management.

5.3.3 
Functions and mechanisms

The functions of the Organisation can be similar to the functions of other international fisheries management organisations as described in a preceding section. The following is an example:

Box 8. 

Functions of the International Baltic Sea Fisheries Commission (Art. IX)

a) to coordinate the management of the living resources in the Convention area by collecting, aggregating, analysing and disseminating statistical data, for example concerning catch, fishing effort, and other information, 

b) to promote coordination, as appropriate, of scientific research and, when desirable, of joint programmes of` such research in the Convention area, 

c) to prepare and submit recommendations based as far as practicable on results of the scientific research and concerning measures referred to in Article X for consideration of the Contracting States, 

d) to examine information submitted by the Contracting States in accordance with Article XII paragraph 3.  ….(Article XII.3. Each Contracting State shall furnish to the Commission at such time and in such form as may be required by the Commission, the available statistical data and information referred to in Article IX paragraph l (a), as well as information on all actions taken …. including information on control measures taken to ensure the application of the recommendations of the Commission).

A scientific council, specialist committees (e.g., on sturgeon), a governing council, and a secretariat are all general organisational features of international fisheries commissions. The precise mechanisms for determining TACs, for division of quotas, and for establishing fishing and other rules and regulations, would form part of the resolutions made by the Organisation.

International fisheries organisations are generally funded by the contributions of the members. While the core budget and functions should be assured through the contributions of the members, several other possibilities can be considered for funding the joint research and management programmes. These can include: industry levies (e.g., an export tax on sturgeon products), voluntary contributions from, or research contracted by industry; fines and penalties; contributions in kind from Caspian research institutions; and international funding from a variety of sources (e.g., EU/ Tacis, WWF, WB/GEF, UNDP/UNEP, and independent foundations such as Soros, Pew, and Packard).

5.3.4 
Decision-making procedures

Consensus is ideal, but not essential on many issues, and decisions should be made even in the absence of consensus. 

The decisions should be binding recommendations and the Caspian States would undertake to give effect to any recommendation made by the Organisation. However,  within a fixed period from the date of notification of a recommendation, any State should be able to lodge an objection to the recommendation. In that event, that State would not be under obligation to give effect to that recommendation. A State may also at any time withdraw its objection and give effect to a recommendation. This is the procedure followed in many international fisheries management organisations. 

Another procedure used depends on the concept of substantive issues, as in the following example
: '… decisions on matters of substance shall be taken by consensus. The question of whether a matter is one of substance shall be treated as a matter of substance. Decisions on matters other than those of substance shall be taken by a simple majority of the members present and voting.'

5.3.5 Possible steps towards the creation of a Caspian fisheries management organisation

1. The following are some of the steps, which may be taken towards building an effective pan-Caspian organisation for management of the transboundary fisheries resources.

2. Make an unequivocal statement to be jointly issued by all Caspian States at the highest possible level: 

ev) agreeing on a basic objective for the management of transboundary fishery resources in the Caspian;

ew) recognising the need for cooperation in the management of transboundary fishery resources; and

ex) calling on each State to accept the Code of Conduct for Responsible Fisheries as a basis for management of transboundary fisheries in the Caspian.

ey) making a commitment to work towards such cooperation by establishing a working group to propose institutional and other forms of achieving this cooperation within a finite timeframe. 

5.3.6 Considerations regarding the generation of scientific advice

Fisheries management decisions should be based on the best scientific advice. The scientific advice provided under an international fisheries management regime should use accepted international scientific practice, be based on the best information available on the fishery, and be clearly unbiased in relation to any interest group. The advice may be checked by independent review.

The scientific advice may include recommendations on:

ez) measures to ensure the long term conservation and sustainable use of the fishery resources;

fa) the collection and compilation of information required on the fishery

fb) application of the precautionary approach;

fc) definition of precautionary reference points and their values, including TACs and the scientific basis for the allocation of TACs;

fd) the impact of fishing operations on ecologically related species such as water birds;

fe) conservation and management measures for the ecosystem as a whole, and in particular for critical habitats; 

ff) the impact of management measures including enhancement programmes; and 

fg) protection of aquatic biodiversity.

Questions of equity and social and economic objectives are not the primary concern of the scientific advice. If Maximum Economic Yield (MEY) is chosen as a reference point, then advice on the economic management of a fishery should be specifically requested under clear terms of reference. 

Effective programming of the core research tasks is necessary in order to provide scientific advice. The guidelines presented in the followin Box may be used.

Box 9. 

Guidelines for provision of scientific advice

1. Establish scientific working groups on each major resource, habitat, or task. Many such groups function already and require a common framework and work plan within which they may collaborate. The task of these groups would be to develop specific technical solutions to technical problems. The tasks should be achievable with clear measurable outputs.

2. Programme and prioritise the tasks. Identify the persons and institutions responsible. Seek national and international funding for the tasks and the overall programme.

3. Identify and propose possible technical solutions to non-scientific problems through 'independent' reports, studies, or analyses, in particular issues related to sturgeon trade (see following sections).  

4. Concentrate on soluble, or key fisheries issues and activities, setting aside broader environmental and legal issues to be addressed by other fora. 

5. Break down the problems into manageable units - by species group, by group of countries, or by scientific, or technical speciality. Avoid a holistic approach, e.g., trying to deal with the whole Caspian ecosystem, at least initially. Instead address critical habitats, keystone, or indicator species. Each step in such a process should be measured and achievable. The foundation on which each step is made should be clear and uncontroversial. 

6. Organise effective communication of scientific information - e.g., a database of databases, lists of national contact points and expertise on technical and scientific matters. Use the internet to establish this informal 'communication scheme'. Make scientific and other reports of interest available on the internet.  

7. Evaluate the scientific programme, including its costs, and make any changes required to achieve the results. Note that certain core studies must function on a continuous and standardised basis. These may include monitoring of primary production, food base, and environmental indicators.
8. Refer to the priorities identified in the various sturgeon research conferences, in particular means of assuring high standards of experimental design and field trials, making raw data available and transparent.
9. The formation of specific working group(s) and projects extending outside the fisheries field may be necessary to prepare a comprehensive ecosystem model.  

6. Management of the sturgeon fisheries

6.1. The management objective for sturgeon

Many of the basic measures for international management of sturgeon in the Caspian are already in place, including international quota arrangements, the ban on sea fishing and stock enhancement.

These measures have not been effective in halting the collapse of the sturgeon stocks.

One reason for this failure is the nature of the fishery management objective. For example, in the case of the Commission for Aquatic Bioresources the effective management objective has combined two ideas: to conserve sturgeon stocks, and to determine
 a 'sustainable yield', expressed as a total allowable catch (TAC). 

While a 'maximum sustainable yield' may be a suitable long-term goal, considering the depleted state of the sturgeon stocks, it is inappropriate in the short-term
.

3. Sturgeon management objective

4. It is strongly recommended that the management objective be 

5. the rebuilding of the sturgeon stocks to a target level for each species.

The management objective must be quantitatively defined in terms of specific reference points, which will set targets, or limits for:

fh) the target biomass (or spawning biomass) of each species (and possibly for each river, or population); 

fi) estimated total mortality, including fishing mortality, by-catch and illegal catches; and

fj) the level of the catches (TACs and quotas).

Only a full suite of the strongest possible management measures is likely to have a significant impact on rebuilding the sturgeon stocks. Half-measures and tinkering with the existing measures is likely to result in failure. The measures, which should be integrated into a sturgeon management plan agreed by all the Caspian States, are grouped and discussed below under the following headings:

fk) Setting realistic and firm limits on exploitation;

fl) Allocating sturgeon resources (e.g., quotas) between the Caspian States;

fm) Improving technical measures, including reducing by-catch; 

fn) Ensuring compliance with the laws;

fo) Improving stock enhancement ;

fp) Improving critical habitats;

fq) Promoting core research and new technologies; and

fr) Trade.
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fs) Migration patterns of sturgeon in the Caspian
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fu) Seasonal distribution of sturgeon in the Caspian

fv) (based on numbers per 30 minute trawl in 1978 - KaspNIRKh)
fw) (At time of writing no information on Iran)

6.2. Setting exploitation limits

6.2.1 The zero option, or moratorium

The exploitation limits must be set in relation to specific management objectives, targets and strategies. If it is accepted that the management objective is to reconstitute the sturgeon stocks, then, because of the extremely low numbers of breeding sturgeon, all existing sturgeon should be allowed to breed, or mature to the point of being capable of breeding. 

This effectively means that no fishing for sturgeon should take place in the short to medium term. In other words, there should be a complete moratorium on sturgeon fishing. 

Moratorium

Through agreement between Caspian States, set the total allowable catch (TAC) for sturgeon to zero in the short and medium term.

A moratorium, or a substantial reduction in sturgeon fishing, will have numerous implications, in particular regarding law enforcement and compliance. Some of these issues are discussed below in the relevant sections.

6.2.2 Continuing 'allowable' fishing 

A moratorium may not be immediately acceptable to all Caspian States. Whatever short-term policy is pursued, all fishing should take place under an international agreement which includes all Caspian States with the  objective of reconstituting the stocks of each sturgeon species for each river.

The following points should be considered when setting the target level for stock rebuilding, and any TAC which may be agreed:

fx) the need for some catches to provide breeders for the hatcheries;

fy) the need to clearly establish the relationship between hatchery releases and the returns of recruits (or adult sturgeon), to the rivers of origin
;

fz) setting the TAC in terms of numbers of fish of each species, rather than in tonnes
 (and possibly in terms of the numbers of female fish if the sex ratio is not constant);

ga) agreeing on a ratio(s) between illegal and legal fish catches so that illegal catches can be fully accounted in the management measures; and

gb) establishing a means of rapidly compiling catch data, on a weekly, or possibly even on a daily basis, in order to make a cumulative up-to-date total of the catches available, with a view to having a complete and immediate closure of the fishery once the TAC is reached.

6.2.3 Allocation of quotas 

The Commission on Aquatic Bioresources has developed a set of principles and criteria for the establishment and division of the sturgeon TAC. The division of the sturgeon TAC into national quotas is based on the estimated contributions of each State to the formation of the sturgeon stocks. The complex formula applied takes account of the following parameters:

gc) the inflow of water and nutrients to the Caspian;

gd) the area of the spawning grounds;

ge) the size of the breeding population;

gf) the return of adult fish from the natural and artificial spawning;

gg) the marine feeding grounds; and

gh) the assessment of the commercial yield of each area.

The values of these parameters are monitored and compiled to determine the allocation of the quotas. This system has the advantage over other type of allocation keys (described above) in that it has a purely scientific
 and empirical base, and may help avoid political and economic considerations in TAC allocation. 

Calculation
 of the contribution of Caspian States to sturgeon production

(basis for the distribution of sturgeon quotas by the Commission)

Indices in % by Caspian State
Russia
Kazakstan
Azerbaijan
Turkmenistan

Volume of river flow
89.9
3.1
7.0
0.0

Return from natural reproduction
63.8
23.5
12.7
0.0

Scale of artficial reproduction
95.3
0.0
4.7
0.0

Marine biomss of sturgeon
49.0
20.6
0.9
29.5

Food consuption in coastal waters
47.1
31.7
1.4
19.8

Composite index of inputs to sturgeon production (= quota share of TAC)
69.0
15.8
5.3
9.9

It is recommended that, subject to the agreement of all Caspian States, the current methodology used for allocation of the TAC be retained, improved as may be necessary,  and appropriately adapted to include Iran in the TAC allocation process. 

6.2.4 Technical measures

By technical measures are meant the regulations governing catching, and handling of fish. These include regulations on:

gi) fishing gear and fishing methods, including prohibition on possession (not merely use) of types of gear; 

gj) size limits of individual fish that may be retained on board vessels,  landed, possessed, transported, or offered for sale;

gk) quantities of particular fish species which may which may be may be retained on board vessels,  landed, possessed, transported, or offered for sale;

gl) reporting on quantity, species and location of the catch (e.g., logbooks and other records);

gm) closed seasons, or periods when fishing is prohibited;

gn) closed areas; and

go) by-catch, or on prohibited fish species caught incidentally. 

To be effective these must be enforceable. The regulations should, in so far as possible, be consistent throughout the fishery (i.e., the full range of the species). There will be some by-catch of sturgeon, including juveniles, even if there is a well-enforced moratorium on commercial sturgeon fishing, and effective and enforceable technical measures and regulations on by-catches will need further development. 

Clearly, the ban on netting in the Caspian must be retained.

6.3. Compliance and law enforcement

6.3.1 General principles

The general principles are:

gp) that each Caspian State must be responsible for effective implementation of the laws and regulations governing sturgeon fishing in that State;

gq) Caspian States should collaborate to harmonise their laws and regulations on exploitation of transboundary fishery resources; and

gr) provide mutual assistance to enforce each others laws as may be agreed.  

To be effective, the laws and regulations governing sturgeon must be clear, simple and enforceable. The laws must be comprehensive, covering the catching, transport, processing, trade and possession of sturgeon and sturgeon products. Authorities should be capable of freezing bank accounts suspected to be of used for illegal trade in sturgeon. Authorities should have access to the records of suspected illegal traders. Phone-taps, reward 'hot-lines' and 'sting' type enforcement operations should not be ruled out. The law should not discriminate between different sturgeon species, as this is impractical for enforcement purposes.

Penalties must be severe to be an effective deterrent. For example, the mandatory penalty for possession of illegal sturgeon could include the total destruction of all fishing gear, means of transport, and processing plants. Penalties for all fraudulent activities, such as the possession of false certificates, or labels should carry the same penalty as possession of sturgeon. 

The prosecution process must be simple. The burden of proof may be placed on the those accused of offences, i.e., if possession of sturgeon products caught illegally is an offence, then the accused must show that the products were caught legally, rather that requiring the prosecution to prove that the products were the result of illegal fishing.

International cooperation on fisheries law enforcement may include:

gs) harmonised regulations, legislation, and penalties as required;

gt) building a common database on illegal traders and products;

gu) agreement on procedures for the extradition to another State of persons charged with offences against the fisheries laws of that other State;

gv) agreement that offences against fishery and trade laws regarding sturgeon in any Caspian State be considered to be an offence against national law of each State; and

gw) consideration of cooperation in sea-going inspection operations.

gx) In order to rally public awareness, the sturgeon may also be used as a potent symbol of the environmental health of the Caspian Sea, much as the giant panda is used as a wildlife conservation symbol.

6.3.2 The argument for sturgeon monopolies

The more individuals, companies, or cooperatives, are permitted to fish, process, possess, or trade in sturgeon, the more difficult is the control of the fishery. Current practice in several Caspian States allows large numbers of fishermen, cooperatives, processors and traders to be legitimately engaged in the sturgeon industry. In such circumstances, it is impossible to control the sturgeon industry. 

While, as a general rule, monopolies may be undesirable economic arrangements
, in certain circumstances the creation of monopolies may be the most effective means of making the best use of resources
. The sturgeon fishery is an exceptional industry, requiring exceptional and strong measures for its survival. 

Box 10. 

Sturgeon fisheries present particularly difficult management problem for several reasons

gy) Sturgeon biology: slow growth rate, late maturity, breeding requirements, and high value renders sturgeons particularly prone to biological overfishing;

gz) The high value of the sturgeon and the fact that other species can be caught when fishing means that fishing can continue even with declining catch rates; 

ha) Fishing operations are small scale and widely scattered making enforcement particularly difficult; and

hb) The relatively small volume of the high value caviar facilitates illegal trade and makes control particularly difficult.

The sturgeon industry can benefit from the creation of monopolies. Such monopolies need not be State operated, but involve a rationalised industry, taking due account of those involved in illegal sturgeon trade. 

It is recommended that, subject to agreement between the Caspian States, a small number
 of sturgeon monopolies be created.  While considerable discussion would be required regarding the rights, obligations and powers of these monopolies the general principles outlined in Box 11 may be considered.

In Iran, SHILAT is a successful example
 of a sturgeon monopoly, and a number of valuable lessons may be learned form the experiences of SHILAT.

The monopolies would need the full and unreserved support of the governments. In return, the obligations of the monopolies would be considerable and their supervision strict. The governments would have to rapidly harmonised laws and cooperative enforcement measures regarding sturgeon.

Box 11. 

Suggested general principles for the creation and operation of sturgeon monopolies

6. A sturgeon concession, or monopoly would involve granting total rights over the fishing, processing, transport and trade in sturgeon within a clearly defined geographical area. All by-catches would be the property of the monopoly.  No other concessionary (holder of a monopoly right) would be permitted to conduct any business within another's area. The concessionary may not be allowed to become involved in any other fishing business. The local marketing of all sturgeon products would be included as part of the monopoly rights granted. Retailers would have to conform to a strict code of practice, including keeping detailed logs of sales of sturgeon products. 

7. All sturgeon caught would be tagged or marked in such a manner that the products deriving from that sturgeon could be traced. 

8. The monopolies would be empowered to police the fisheries in close association with the other forces of law and order, and would be permitted to employ an armed security force if required. 

9. The costs of policing the fishery would be borne by each monopoly. The monopolies would pay a 'licence' fee, which would finance a range of sturgeon management measures, including stock enhancement and research (and possibly some of the work of a Caspian fisheries organisation). 

10. A firm code of conduct be established by agreement between the monopolies which would be linked through a 'Caspian sturgeon industry association'. The association could appoint international inspectors to police each of the monopolies and to assist in CITES compliance. 

6.3.3 Monitoring and information

Fisheries monitoring provides information required for several purposes:

hc) to determine the state of the fisheries resources;

hd) to assess the effects of management measures, including compliance and law enforcement;

he) to assess the efficiency of the management measures in economic, or biological terms; and

hf) to determine the effectiveness of research and enhancement programmes.

Minimum harmonised information standards are necessary on:

hg) catch and effort statistics, by species, area, gear, time, and including the size and condition of the fish. In the case of some sturgeon species, details of each individual fish should be recorded;

hh) by-catch of sturgeon;

hi) landings, input and output of processing plants;

hj) internal and external trade in sturgeon;

hk) infractions, and penalties, including fines, confiscations, destruction of gear, and registers of delinquents; 

hl) hatchery output and survival rates and genetic characteristics of the broodstocks; and

hm) state of the critical habitats, including breeding grounds and fish passes.

A requirement to report accurately must be part of national law. Possible sources of error in estimates must be appraised. Accurate methodologies must be developed to estimate illegal catches. Deliberate suppression, or falsification of information should have similar punishment to illegal possession of sturgeon. Acceptable levels of 'innocent inaccuracy' should be set.

6.3.4 Enhancement

Enhancement of sturgeon is vital to the survival of Caspian sturgeon stocks. Enhancement can be divided into four broad tasks:

hn) enhancement of natural reproduction through improved use of critical habitats (discussed in a subsequent section);

ho) artificial propagation of juvenile sturgeon for release and restocking of the Caspian and its rivers

hp) preservation of the genetic diversity of sturgeons

hq) commercial aquaculture of sturgeon to meet the demand both for sturgeon and caviar, and the development of new technologies.

Specific enhancement targets may be set, including the possible rehabilitation of sturgeon populations in smaller rivers
 through both natural and artificial reproduction.  

The costs and impact of enhancement strategies and activities need to be thoroughly assessed for two fundamental reasons:

hr) to effectively allocate the scarce resources and manpower to the optimum mix of enhancement strategies; and

hs) to provide updated information for models and prognoses of sturgeon production. 

6.4. Artificial propagation

The relative contributions of artificial and natural spawning to the formation of sturgeon populations is not clear. Current methodologies appear to be based on a large number of assumptions and require improvement. The relative efficiency of the juvenile release programme is not well known, and means of assessing the costs and benefits of the programmes on a species-by-species, hatchery-by-hatchery basis using genetic, or other tagging methods are necessary. 

The following graph shows that despite substantial releases of juvenile sturgeons from hatcheries, recorded catches have continued to decline markedly. 
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Decisions on replacement hatcheries, the construction of new hatcheries and their location(s) must be based on a realistic assessment of their contribution to wild sturgeon populations. It is essential to establish agreed methods to evaluate the efficiency of each hatchery so that an effective artificial propagation programme, based on verifiable results, can be followed. For these reasons, agreed standards and codes of practice should be developed
 for sturgeon hatcheries and artificial reproduction programmes. 

It is acknowledged that environmental conditions in the rivers and water supplies where the hatcheries are located also play a major role in determining the survival of juvenile sturgeon. These environmental factors need to be taken into account in assessing the contribution of a hatchery. 

In so far as the hydroelectric industry has destroyed much of the natural spawning grounds, specific obligations could be place on the power companies to finance, or become actively involved in the artificial reproduction. 

6.5. Preservation of genetic diversity

Hatchery programmes, introductions of non-native species, and hybridisation have all reduced the genetic diversity of the sturgeon gene pool. Several initiatives are required to preserve the genetic diversity and integrity of sturgeons:

ht) cryopreservation of gametes in one, or more gene banks;

hu) coordinated distribution of representative live specimens distributed throughout Caspian sturgeon farms and specialised research centres and to aquaria world-wide;

hv) effective sharing of information on sturgeon genetics and identification of sturgeon genetic markers; 

hw) integration of a genetic concerns into codes of practice governing hatcheries; and

hx) creation of databases on broodstock and their characteristics; and

hy) creation of databases on hybrids and their characteristics.

In this regard guidelines may be derived from best practices world-wide for other artificially produced fish species, including salmon, tilapia, catfish and carp.

6.6. Commercial aquaculture

Commercial aquaculture of some sturgeon species is advancing rapidly and limited quantities of caviar are now produced in Europe and the USA. The Caspian States should keep abreast of the technology involved and, if necessary, take measures to ensure that the market
 distinguishes between sturgeon products from cultured and wild populations.  

In the long-term, prices of sturgeon products, including caviar are likely to be determined by the supply from cultured sturgeon. Coordinated investment in sturgeon culture technology by Caspian States through joint ventures, or by other means, may help maintain prices in the long-term. In the short and medium-term high prices for sturgeon products will help investment in the technology required for commercial culture.

6.7. Research and new technologies

Modern research programmes require a clear justification for the investments in research. The outputs of such programmes are usable 'knowledge products', or solutions targeted on specific priority problems. The 'products' serve both the scientific community and decision-makers. Results need to be rapidly communicated through information exchange networks. The ICES web site
 is a good example of such a network. A similar network could be established for sturgeon management, preferably within the framework of an international fisheries agreement. 

Core scientific research, essential as an input to other studies can be distinguished from product-orientated research, tasked to deliver a particular result within a specified timeframe. 

Core research includes: monitoring of environmental indicators, improved understanding of reproductive physiology and maturation process, sturgeon disease identification and control, and sturgeon taxonomy and genetics. Some examples of possible 'products' emerging from research include: 

hz) techniques for removal of caviar without killing females;

ia) synthetic forms of caviar using sturgeon 'flavouring';

ib) cost-effective techniques for identification of species origin of caviar;

ic) monosex cultures;

id) assessment of optimum juvenile release timing and sites (including assessment of survival of juveniles released directly into to the sea);

ie) reduction of mortalities of juveniles at hydropower stations (in the turbines);

if) improved artificial spawning and rearing grounds; and

ig) a more accurate assessment of the homing characteristics of sturgeon populations. This is necessary for two principal reasons: it is important if quotas are to be set river-by-river at some point in the future; and it is essential in order to guarantee returns to investors, particularly any private investors in hatcheries.

6.8. Critical habitats

While the health of the entire Caspian marine environment is important to the sturgeon, the spawning grounds and nursery areas, where the different sturgeon species reproduce and pass their juvenile life, are the critical habitats for sturgeon. Sturgeon have lost a large part of their critical habitats, due to the damming of the rivers draining into the Caspian, changes in the river flow and flooding patterns, and to pollution. Loss of critical habitat is the single main cause of the historical decline of sturgeon populations.

Because of the multiple uses of rivers, restoration and preservation of the critical habitats is a complex and difficult task even at national level. This task is further complicated at international level if there are not clear assurances that a State which invests in , restoration and preservation of the critical habitats will be adequately compensated through returns of sturgeon to the rivers of origin and appropriate quota allocations.

The critical habitat areas need to be classified and their relative importance ranked. This should be done using a geographical information system (GIS) database, which would include the physical, environmental, and biotic characteristics of these critical habitats for the entire Caspian. This database may be termed the baseline situation of the critical habitats. Each critical habitat area could be given a score based on its likely contribution, or suitability for sturgeon enhancement.

Existing habitat restoration and preservation initiatives should be classified, evaluated, and integrated into the database system as the habitat component of the overall sturgeon fishery management plan. Specific habitat targets
 would then be agreed between the Caspian States, possibly in terms of raising the 'score' of an area. The targets may specify: the priority ranking of an area, its target condition, means of monitoring and verification, and levels of reduction in pollutants. 

In addition to primary criteria such as the area, or extent of spawning grounds, the priority critical habitats should reflect the need: 

ih) to also preserve smaller breeding populations of sturgeon in minor rivers; 

ii) for clearance of key channels; 

ij) for establishment of new (artificial) spawning areas; 

ik) for operation of dam passages and lifts; and

il) for removal of predators from sturgeon nursery grounds.

The particular problem of water abstraction and detrimental water release from the hydropower dams must be addressed directly with companies and government ministries involved. Caspian States may agree on the following principles to be applied.

im) the hydropower companies to formally acknowledge the multiple use nature of the rivers;

in) the application of the user pays/ polluter pays principle, meaning that if the power company releases water in such a way that it damages the sturgeon fisheries, then the power company must pay for such damage;

io) negotiation of specific terms and conditions for the release of water, and for compensation in the event of infringement of these conditions. These terms and conditions would be included in an 'environmental charter' for the power company and reflect an equitable compromise between the uses of the river; and 

ip) the compensation should also be paid for emergency release of upstream floodwaters. The costs of such compensations should be recovered from electricity consumers. Payment in kind could also be accepted, with power companies investing in sturgeon hatcheries and stocking programmes.

6.9. International trade 

Control of the trade in sturgeon products is a key element in the suite of management measures. Without control of the trade the other management measures are fruitless and wasted. 

It is the sturgeon trade which generates revenue. That revenue is needed to for several tasks:

iq) to rebuild the sturgeon stocks through hatcheries, research, habitat restoration and other means;

ir) to police the fishery;

is) to modernise the processing plants; and

it) to operate the certification and tracking system.

The proposed sturgeon monopolies should form a Caspian cartel to strictly control the flow of high quality sturgeon products to the markets. The objective is to drive prices as high as possible in order to finance the recovery of the stocks. As stocks recover a greater volume of trade can substitute for higher prices.

The CITES is an important international mechanism which can assist in controlling the trade in sturgeon products. All Caspian sturgeon species are listed on Appendix II. All Caspian States should ratify the Convention (CITES) and ensure that their legislation and application of the legislation give effect to the CITES process
. 

The 'cartel' may form a close liaison with any associations of caviar importers conforming to the objectives of sustainable trade in sturgeon products. Joint actions on labelling, sanitary control, certification, tagging (possibly including electronic microtags), and on specifications for caviar and other sturgeon products within the ISO Harmonised Commodity Description and Coding System can also be envisaged

Development of effective cooperation between Caspian States on the management of the sturgeon resource can pave the way towards management of the other transboundary fisheries resources, including kilka and seals. Some of the concepts advanced in the discussion of sturgeon management can be appropriately adapted to kilka and seals.

7. Management and Development of the Fisheries for Small Pelagics 

There are several commercially important transboundary small pelagic fishery resources. Only the kilka resource is exploited to a significant level and is the main focus of this proposal. Herring, estimated to have a biomass in the order of half a million tonnes, remains essentially unexploited.   

7.1. Kilka management objective

The kilka species complex represents the largest commercial biomass in the Caspian. Kilka forms a major part of the food supply, not only of the transboundary seal and sturgeon resources, but also of numerous other commercial species. Although fishing mortality can play a significant role, part in the kilka biomass depends largely on environmental factors, in particular upon the inflow of nutrient-rich water from Caspian rivers. 

The following management objective takes account of the key role of kilka in the food chain.

29. Kilka management objective

30. It is recommended that the management objective be the exploitation of kilka at a long-term sustainable level, taking due account of the dependence of other commercial resources on the kilka for food, and sturgeon by-catch.

In the longer term the management objective may change to reflect a need to ensure that the fishery operates in a profitable, or economically viable manner (see economic considerations, below).

7.2. Setting kilka exploitation limits

There are a number of approaches to setting the exploitation limits, including Total Allowable Catches (TACs) and limits on fishing capacity and fishing effort. 

In the short-term, the existing principles for setting a TAC, as used by the Commission on Aquatic Bioresources, provides an effective scientific basis. The predictive model (used for making the 'prognosis') should be continuously verified against actual results. That is, each year's prognosis should be compared with the observed results and adjustments made to account for anomalies. 

A more conservative and longer-term approach is discussed below. This approach includes economic objectives with in the management objective.

7.3. Economic considerations in the kilka fishery

The reference point currently used by the Commission is effectively the Maximum Sustainable Yield (MSY), or is based on essentially biological considerations. 

The sensitivity of small pelagics fisheries to environmental fluctuations increases as the level of exploitation increases. Because of changing environmental conditions the biomass of the species assemblage constituting the kilka fishery may experience substantial fluctuations both in the species composition and total biomass. 
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Kilka products compete with other small pelagic products (e.g., fish meal and sprat) in the market. World prices for such products fluctuate in accordance with the global supply
 of small pelagics. 

For these reasons the Caspian States should consider setting the TAC at a level below that of the MSY. This will give the fishery a strong economic base, or more economic stability to survive volatile market conditions, and to absorb possible economic losses due to fluctuations in the kilka biomass. 

The reference point most commonly used is the Maximum Economic Yield (MEY), which reflect the greatest difference between the sales (market) value of the total catch and the cost of the catch (production cost).

Calculation of the MEY in an international fishery with varying cost structures, fleet operations, and market prices poses considerable difficulties. However, the MEY is always inferior to the Maximum Sustainable Yield (MSY) and setting the TAC as a proportion of the MSY will have substantially the same effect. The fisheries economics literature indicates that the MEY may be in the order of 80% of the MSY. The MEY is heavily dependent on the density, or degree of concentration, of the fish resource required for profitable fishing operations. 

To supplement management by TACs, and to avoid accumulation of excess fleet capacity, limits may be placed on the total fleet capacity. This capacity can be measured in tonnage of vessels, horsepower, or other suitable indicator. The total fleet capacity should bear a close relationship with the mean long-term level of the TAC. The level of fleet capacity should also reflect the potential fishing effort of the fleet. Thus if fishing techniques become more efficient, then the capacity as expressed in tonnage, or horsepower should be decreased. 

7.4. Multi-species and ecosystem considerations

The gear used in the kilka fishery is essentially non-selective, so that if exploitations limits are set as limits on overall catches, some species in the kilka species assemblage will be  overexploited, while others are under-exploited. If exploitation limits are set in terms of the most vulnerable species (a precautionary approach), it is likely to result in economic losses, as the more plentiful species remain under-utilised. 

There are two approaches to resolving this problem. The first is the development of more selective gear, which in the case of the kilka fishery appears technically impractical. 

The second is the development of a comprehensive information base on the spatial and seasonal distribution of the kilka. Fishing effort may then be adjusted in accordance with this distribution. This approach is used, for example, in the Norwegian herring fishery. If there is a high proportion of juvenile, or smaller herring in the catch, then the vessel is obliged to move to other fishing grounds. Checks are carried out at sea by the fisheries authorities, and the pelagic fish sales organisation checks and controls the proportion of juveniles in the landings.

The Caspian States may collaborate in developing a scientific basis for additional management measures, based on knowledge of the spatial and temporal distribution of the different components of the kilka species assemblage. 

The main ecological consideration is that the kilka is an important part of the food base for the other commercial species. Allowance made for consumption of kilka by these other species by means of a simple arithmetical calculation in calculating the TAC is insufficient. Due account must be taken of the seasonal needs, distribution and abundance of the kilka in relation to the needs of these other species. If necessary, closure of fishing areas may be required. The relationships (competition for food, cannibalism, and predator prey relationships) between the species in the kilka catch should also be considered in setting limits to the fishery.  The impact of the fishery on sturgeon needs further attention with a view to reducing the sturgeon by-catch. 

7.5. Allocation of kilka quotas and fishing possibilities

The division of the kilka TAC into national quotas by the Commission on Aquatic Bioresources is based on a formula which includes the following parameters, reflecting the contributions of the States to the formation of the resource:

iu) inflow of water and nutrients;

iv) existing numbers of juveniles and total kilka biomass;

iw) food supply; and 

ix) water quality (effects of pollution, used as a negative factor). 

In so far as this approach provides a scientific and equitable basis for the division there appears no reason to change. Appropriate provision should be made to include Iran in the mechanism. Special consideration may be given to the fact that Iran has pursued a policy of redirecting fishermen from the sturgeon fishery to the kilka fishery. 

The part of the TAC which is not used by one Caspian State should be fished by other Caspian States subject to commercial agreements negotiated between the parties. 

7.6. Kilka regulatory measures and compliance

The basic requirements for reporting kilka catch and effort should be agreed and made obligatory in each State. The catch reporting scheme must be harmonised, to allow effective reporting by long-range vessels fishing in several widely separated parts of the Caspian in the course of a single fishing trip.

In several international fisheries
 a full trip report is made to the flag State and the flag State is responsible for reporting to the other States. Reporting obligations may be defined in terms of a grid
 to avoid any references to territorial boundaries. 

A harmonised regulation is required in relation to by-catch, in particular the by-catch of sturgeon. Reporting and use of sturgeon by-catch must be specified. Fishing in areas with a significant sturgeon by-catch may be prohibited. 

7.7. Information exchange and joint research on kilka

The Caspian States should exchange and share information essential to achieving the management objectives. 

The estimates of the state of the kilka fishery are likely to continue to be based on three sets of information: 

iy) the environmental indicators, including primary productivity and water quality; 

iz) the research cruises; and 

ja) the commercial catch statistics (or samples of catches).

These three sets of information should be collected, compiled, interpreted and analysed in accordance with agreed methodologies. In particular, the reporting of commercial catches should be harmonised. If possible, common databases should be established on the key information sets. Because of the scope and complexity of the kilka fishery, the design of any database system should be carefully considered and expert opinion from a competent international fisheries management organisation obtained. Analyses should be capable of being presented through a geographical information system (GIS). The use of remote sensing (satellite imagery) should be considered for estimating primary production. 

A joint research programme should be established on the kilka resource. In particular it would focus on making best use of costly and scarce resources such as research vessels and automatic data recording equipment (buoys).

Seminars and other means of communicating research findings (including electronic publishing on the internet) should be developed. 

7.8. Other possibilities for cooperation in the kilka fishery

A broad range of other cooperative actions by Caspian States can be envisaged in relation to the kilka fishery. These actions may not necessarily form part of a management scheme, or be undertaken by an international fisheries management organisation in the Caspian.

Principles should be established governing the landings of kilka catches in ports, other than ports of the flag State, and for use of ports for refuelling, transhipment, repair and logistic support. 

Without prejudice to the fundamental commercial nature of such transactions, general principles may be established for the supply of kilka by foreign vessels to local processing industries.

Communication of plans for fleet development and infrastructure construction among the Caspian States may also avoid overcapacity. 

Cooperation and consultation with the kilka industry on regulatory measures may be fostered through industry participation in meetings and seminars. 

Caspian States may consider agreeing on the principle of granting priority use of the kilka resource for human consumption.

Management systems for complex fisheries such as kilka (and sturgeon) can benefit from external review. The Caspian States could consider inviting ICES, or other expert body to give an opinion on any agreed management regime. Such a review would report directly to the fisheries ministers of the Caspian States, rather than to the fisheries authorities. 

7.9. Development of the herring fishery

As already noted, the herring biomass is estimated to be in the order of 500,000 tonnes. Only a small fraction of the potential yield of this resource is harvested as the fishing techniques necessary for economic fishing for herring result in an unacceptably high level of sturgeon by-catch.

Consequently, herring does not present a resource management problem, but rather a technical problem in development of economically effective fishing techniques and strategies which avoid high sturgeon mortality.

International cooperation may be of assistance in the development of such fishing gears, and the identification of herring fishing areas and seasons which avoid, or minimise sturgeon by-catch.  

8. Management of seals 

8.1. Management objective

There are several important considerations in setting a management objective for Caspian seal:

jb) the Caspian seal is in direct competition with other top predators, including commercial fish species and mankind as regards the exploitation of the kilka resource and other components of the food base;

jc) the seal resource is not commercially exploited at the present time; and

jd) man is the seal's only 'predator'.

The proposed management objective for the seal resource is as follows:

31. Seal management objective

32. It is recommended that the management objective be the preservation of healthy populations of a unique endemic marine mammal, in balance and harmony with the other Caspian bioresources and their sustainable use.

8.2. Setting exploitation levels

It is desirable to cull, or harvest a certain number of seals for several reasons:

je) in order to maintain the health of the seal populations (the physiological condition of some seals may be due to overcrowding);

jf) to avoid catastrophic fluctuations, or mass mortalities in seal populations; 

jg) to retain stability and balance between the trophic levels in the fishery; and

jh) to increase the biomass of kilka and other commercial species available to the fishing industry and for human food supply.

In the absence of a market for seal products, culling of seals may be regarded as a management measure for the kilka fishery. 

The Commission on Aquatic Bioresources already sets a seal Total Allowable Catch in accordance with scientific principles
.

The current management problem is not one of setting limits to the culling of seals, but to find an effective means of harvesting the number of seals required to maintain the desired balance in the ecosystem.

The composition of the TAC in terms of males, females and juveniles is related to both the commercial value of the seal products and the need for reduction of the seal populations to healthy and sustainable levels. 

8.3. Allocation of resources

In the absence of a commercial sealing industry the allocation of the seal resource among Caspian States through an international fisheries management organisation can be framed in terms of an obligation. The failure of a State to cull the seals could be penalised in terms of a loss of kilka quota. 

In the event that there is a shortage of quota for the kilka industry, the kilka industry may be able to finance seal culling. Alternatively, the national fisheries authorities may consider obliging the kilka industry to cull seals, through contributions to a seal fund, or by other means. 

8.4. Marine mammal conservation

Culling of seals should be done in a humane manner, consistent with animal welfare. Problems arising from pollution by oil, chemicals, and heavy metals should be monitored and recorded and conditions related to seals included in the oil exploration permits.

The international lobby for sustainable use of living natural resources may be used to support sealing at international level. A Caspian fisheries management organisation may wish to contribute to the activities and deliberations of lobbies
 for the rational use of marine mammals.

With respect to the commercial use of seals, there may be a limited potential for 'eco-tourism', or hunting.  Namibian (adult) seals are used for the making of high quality leather and the existing strong market for such products bears investigation.  

9. Salmon

Caspian salmon (Salmo trutta fario) is of only minor commercial importance. However, the species has a high market value and shows considerable potential for ranching. The species may also have value as an indicator of the ecological health of Caspian rivers.

It is unclear whether international management measures are required and this matter should be considered by any international fisheries management organisation established in the Caspian.

Appendices

Appendix 1 General principles contained in the Code of Conduct for Responsible Fisheries

33. States and users of living aquatic resources should conserve aquatic ecosystems. The right to fish carries with it the obligation to do so in a responsible manner so as to ensure effective conservation and management of the living aquatic resources. 

34. Fisheries management should promote the maintenance of the quality, diversity and availability of fishery resources in sufficient quantities for present and future generations in the context of food security, poverty alleviation and sustainable development. Management measures should not only ensure the conservation of target species but also of species belonging to the same ecosystem or associated with or dependent upon the target species.  

35. States should prevent overfishing and excess fishing capacity and should implement management measures to ensure that fishing effort is commensurate with the productive capacity of the fishery resources and their sustainable utilization. States should take measures to rehabilitate populations as far as possible and when appropriate. 

36. Conservation and management decisions for fisheries should be based on the best scientific evidence available, also taking into account traditional knowledge of the resources and their habitat, as well as relevant environmental, economic and social factors. States should assign priority to undertake research and data collection in order to improve scientific and technical knowledge of fisheries including their interaction with the ecosystem. In recognizing the transboundary nature of many aquatic ecosystems, States should encourage bilateral and multilateral cooperation in research, as appropriate. 

37. States and subregional and regional fisheries management organizations should apply a precautionary approach widely to conservation, management and exploitation of living aquatic resources in order to protect them and preserve the aquatic environment, taking account of the best scientific evidence available. The absence of adequate scientific information should not be used as a reason for postponing or failing to take measures to conserve target species, associated or dependent species and non-target species and their environment. 

38. Selective and environmentally safe fishing gear and practices should be further developed and applied, to the extent practicable, in order to maintain biodiversity and to conserve the population structure and aquatic ecosystems and protect fish quality. Where proper selective and environmentally safe fishing gear and practices exist, they should be recognized and accorded a priority in establishing conservation and management measures for fisheries. States and users of aquatic ecosystems should minimize waste, catch of non-target species, both fish and non-fish species, and impacts on associated or dependent species. 

39. The harvesting, handling, processing and distribution of fish and fishery products should be carried out in a manner which will maintain the nutritional value, quality and safety of the products, reduce waste and minimize negative impacts on the environment. 

40. All critical fisheries habitats in marine and fresh water ecosystems, such as wetlands, mangroves, reefs, lagoons, nursery and spawning areas, should be protected and rehabilitated as far as possible and where necessary. Particular effort should be made to protect such habitats from destruction, degradation, pollution and other significant impacts resulting from human activities that threaten the health and viability of the fishery resources. 

41. States should ensure that their fisheries interests, including the need for conservation of the resources, are taken into account in the multiple uses of the coastal zone and are integrated into coastal area management, planning and development. 

42. Within their respective competences and in accordance with international law, including within the framework of subregional or regional fisheries conservation and management organizations or arrangements, States should ensure compliance with and enforcement of conservation and management measures and establish effective mechanisms, as appropriate, to monitor and control the activities of fishing vessels and fishing support vessels. 

43. States authorizing fishing and fishing support vessels to fly their flags should exercise effective control over those vessels so as to ensure the proper application of this Code. They should ensure that the activities of such vessels do not undermine the effectiveness of conservation and management measures taken in accordance with international law and adopted at the national, subregional, regional or global levels. States should also ensure that vessels flying their flags fulfil their obligations concerning the collection and provision of data relating to their fishing activities. 

44. States should, within their respective competences and in accordance with international law, cooperate at subregional, regional and global levels through fisheries management organizations, other international agreements or other arrangements to promote conservation and management, ensure responsible fishing and ensure effective conservation and protection of living aquatic resources throughout their range of distribution, taking into account the need for compatible measures in areas within and beyond national jurisdiction. 

45. States should, to the extent permitted by national laws and regulations, ensure that decision making processes are transparent and achieve timely solutions to urgent matters. States, in accordance with appropriate procedures, should facilitate consultation and the effective participation of industry, fishworkers, environmental and other interested organizations in decision making with respect to the development of laws and policies related to fisheries management, development, international lending and aid. 

46. International trade in fish and fishery products should be conducted in accordance with the principles, rights and obligations established in the World Trade Organization (WTO) Agreement and other relevant international agreements. States should ensure that their policies, programmes and practices related to trade in fish and fishery products do not result in obstacles to this trade, environmental degradation or negative social, including nutritional, impacts. 

47. States should cooperate in order to prevent disputes. All disputes relating to fishing activities and practices should be resolved in a timely, peaceful and cooperative manner, in accordance with applicable international agreements or as may otherwise be agreed between the parties. Pending settlement of a dispute, the States concerned should make every effort to enter into provisional arrangements of a practical nature which should be without prejudice to the final outcome of any dispute settlement procedure. 

48. States, recognising the paramount importance to fishers and fishfarmers of understanding the conservation and management of the fishery resources on which they depend, should promote awareness of responsible fisheries through education and training. They should ensure that fishers and fish-farmers are involved in the policy formulation and implementation process, also with a view to facilitating the implementation of the Code. 

49. States should ensure that fishing facilities and equipment as well as all fisheries activities allow for safe, healthy and fair working and living conditions and meet internationally agreed standards adopted by relevant international organisations. 

50. Recognising the important contributions of artisanal and small- scale fisheries to employment, income and food security, States should appropriately protect the rights of fishers and fishworkers, particularly those engaged in subsistence, small-scale and artisanal fisheries, to a secure and just livelihood, as well as preferential access, where appropriate, to traditional fishing grounds and resources in the waters under their national jurisdiction. 

51. States should consider aquaculture, including culture-based fisheries, as a means to promote diversification of income and diet. In so doing, States should ensure that resources are used responsibly and adverse impacts on the environment and on local communities are minimised.

Appendix II National and international functions in management of transboundary fisheries

1. Generation of management advice

Tasks
National action
Cooperative/ joint international action

Information collection and collation
Obtain  information from/ on:

· catch statistics

· research cruises

· sampling programmes

· environmental monitoring

· impact of regulations
· Harmonise recording of catch statistics by agreeing on standards, logbooks, verification procedures.

· Agree on definition and measurement of fishing effort, vessel/ gear classifications

· Prepare joint research programme

· Organise/ finance joint research cruises

Analysis and interpretation
Continue scientific work in within the context of a regional programme
· Agree on methodology, models, and assumptions

· Share catch statistics and sampling databases

· Agree on objectives and methodologies for economic analysis and assessments

Planning


· Develop national fisheries management and development plans;

· Coordinate local fisheries administrations
· Determine sustainable use criteria on a scientific basis and link to measurable indicators, or reference points

· Prepare joint fisheries management plans

· Develop management scenarios (e.g., what measures can be taken if the sea level drops by several cm.?)

Consultation
· Set management objectives, levels of reference points;

· Consult with the fishing industry
· Establish scientific working groups for each species/ species complex, key indicators, or reference points used 

· Recommend upon TACs, management measures and other management activities

Appendix II National and international functions in management of transboundary fisheries

2. Decision-making

Tasks
National action
Cooperative/ joint international action

Acceptance of (scientific) advice
· consultation with fishermen/ industry

· Consider social and economic implications of proposed TAC

· Set TACs, or level of effort permitted
Set TACs, or other key determinant of permitted level of fishing, e.g., TACs may be converted into limits on the number of vessels, limits on the total horsepower of vessels, or control of the effort (e.g., a limit on the number of fishing days).

Allocation of fish resources
Allocate between national administrative regions, coastal, river and sea fisheries, companies, or cooperatives.
· Develop equitable principles for allocation of TACs;

· Allocate the TAC between the States;

· Assess the economic costs of conservation strategies;

· determine compensation mechanisms and levels.

Management measures
· Review impact of existing measures

· Consider / decide upon proposals
· Review impact of existing measures

· Consider / decide upon new proposals

3. Implementation of management measures

Formulation of regulations
· Revision/ updating of national fisheries laws and regulations

· Establishment of reserves, closed, or protected areas
Harmonise legislation including:

· Marking of vessels, logbook and reporting requirements, permitted gears and seasons

· Harmonise levels of penalties for infractions

· harmonised  trade descriptions and regulations for key products (e.g., caviar).

Administration
· Issue of fishing permits

· Collection of information, fishery statistics,
· Maintain register of long-range fishing vessels.

· Possible issue of 'Caspian' licence to vessels which fish throughout the Caspian.

· Collect agreed contributions from States, industry, or other sources of finance.

Enforcement
· Surveillance, arrests, administrative fines, court proceedings, loss of fishing rights/ licences.

· Strengthening of national enforcement agencies
LITTLE, or NONE: Almost all enforcement of fisheries regulations takes place subject to national law. However, a means to verify that States are complying with the agreed international fisheries management measures can be established; and cooperation on enforcement can be facilitated.

Appendix III Management of salmon stocks in the Baltic

(Selected extracts from the resolutions of the International Baltic Sea Fisheries Commission)

Management objectives for Baltic Salmon, 1995

52. Further decrease of naturally produced smolts should not be allowed in order to prevent wild stocks from extinction. 

53. The production of wild Salmon should gradually increase to attain at least 50% of the natural production capacity of every individual river before the year 2010, this in order to achieve a better balance between wild and reared Salmon. 

54. The level of fishing should be maintained as high as possible. Only restrictions necessary to achieve the first two objectives should be carried out.

Moratorium on Salmon fishing in all the rivers and river-mouth with wild Salmon stocks

Considering the need to restore the population of the wild Salmon stocks in the Baltic Sea…. the IBSFC recommends to the Fishery Authorities from all the Contracting Parties to declare a moratorium on salmon fishing in rivers and river-mouths with wild Salmon stocks.

Establishment of a management strategy,  (precautionary approach) 1997
The strategy should apply to the precautionary approach, while at the same time secure optimum and sustainable yield and stock size. For this purpose IBSFC shall establish a Working Group to meet in early 1998 and request ICES to provide appropriate biological limit reference points and other biological and precautionary reference points.

Salmon Action Plan 1997-2010
Definitions in the Action Plan: 

Wild Baltic Salmon An offspring of natural spawning Salmon, having spent its entire life in the wild. 

Wild Salmon river Habitat where wild Salmon populations reproduce successfully. 

Potential wild Salmon river River currently lacking wild Salmon populations, but having a potential for re-establishment of them. 

Reared Salmon  Salmon used for wild population enhancement, reproduction of populations where wild population cannot reproduce naturally and for farming, which have spent a part or all of their life cycle in capacity. 

River releases Release of smolt and earlier Salmon life stages in rivers and river mouths. 

Coastal release Release of smolts into coastal waters. 

Delayed release Release of smolts kept in ages in the sea for some period before they are released. 

Enhancement release  Release of smolts or earlier Salmon life stages in wild Salmon rivers or potential wild Salmon rivers, taking into account the need for genetic diversity. 

Terminal Fishery  Fishery targeting reared Salmon instead of wild or mixed stocks. 

Long Term Objective 2010

55. To prevent the extinction of wild populations, further decrease of naturally produced smolts should not be allowed. 

56. The production of wild Salmon should gradually increase to attain by 2010 for each Salmon river a natural production of wild Baltic Salmon of at least 50% of the best estimate potential and within safe genetic limits, in order to achieve a better balance between wild and reared Salmon. 

57. Wild Salmon populations shall be re-established in potential Salmon rivers. 

58. The level of fishing should be maintained as high as possible. Only restrictions necessary to achieve the first three objectives should be implemented. 

59. Reared smolts and earlier Salmon life stage releases shall be closely monitored. 

Medium and Short Term Strategies
To protect wild Salmon populations 

60. The lists of rivers potentially or actually capable of holding wild Salmon populations should be prepared before 15 January 1997 for adoption by the IBSFC in February 1997. The list should be attached to this Action Plan and recommendations for updating should be made during the annual IBSFC Sessions. 

61. The annual TAC for Salmon shall be fixed in accordance with the long term management objective. 

62. A summer ban as specified in the IBSFC Fishery Rules shall be maintained. 

63. Coastal Sates are requested to adopt appropriate national measures such as closed areas and periods to supplement IBSFC Recommendations and Resolutions. 

64. The wild Salmon rivers included in the list attached to this Action Plan shall be treated with special care. 

65. In these rivers where the ongoing releasing projects exist only necessary time -limited enhancement releases-ending as soon as possible to achieve the said objective- shall take place, with the aim to restore the populations while preserving genetic diversity. 
Only native material shall be used and where this is not available, appropriate stocks from nearby donor rivers shall be used. 

66. The Contracting Parties shall inform the IBSFC of their enhancement and re-establishment plans in wild and potential wild salmon rivers. 

67. An inventory should be made of the barriers and obstacles for wild Salmon migrations and describing the quality of their habitats. 

68. Wild Salmon habitats should be improved taking into account the local circumstances of rivers. 

69. The control and management of fisheries in rivers with wild Salmon populations and rivers where such populations are re-established should be strengthened. 

To promote fishing activities 

70. Releases in areas including rivers where wild Salmon do not reproduce naturally and delayed release experiments should be such that they minimise interactions with wild Salmon. 
Such experiments should be done taking into account the concept of the precautionary approach to avoid any adverse effects such as genetic influence. 

71. To the greatest extent possible the fishing pattern should be shifted from the mixed wild and reared population fishery to a fishery targeting mainly reared populations.
To achieve this, further investigations and experiments on all relevant techniques for the rational introduction of terminal fisheries should be conducted. 

To increase the science on Salmon 

72. The broodstocks for releases in the Baltic Sea should be appointed using the best available biological and genetic advice. 

This advice should be provided by a technical sub-group of the Salmon Action Plan Surveillance Group to be constituted. 

73. To ensure that the interactions between reared and wild populations are minimised, a programme of fin clipping should be elaborated and implemented for all reared and released Salmon. Fish released for enhancement purposes may be identified in a different way. 

74. Continued co-ordination of scientific research is needed to analyse migration patterns of Salmon, including straying of Salmon from delayed release, and to discover the underlying causes of M74 in Salmonids. 

75. National and regional index rivers should be designated for the pilot monitoring of wild Salmon populations considering, at least, the escapement and smolt production. 

76. A "Surveillance Group" shall be appointed for constant monitoring of the impact of the Action Plan and propose amendments to it. 

Concerning principles for Salmon enhancement activities and list of rivers where self-sustaining wild populations should exist by 2010 (adopted 1998).

1. General principles 

77. Enhancement activities or re-establishment programmes shall be carried out in accordance with the following guiding principles:

78. Consider the genetic structure of the Baltic salmon in the planning of the programme. Distinguish between populations from the Gulf of Finland, Gulf of Bothnia, Eastern and Southern Main Basin. 

79. Respect the adaptation that has occurred in a river and the original genetic diversity of that population. In order to enhance a wild population utilise the same native population if it is sufficiently large to maintain its recent genetic diversity in the long run. For re-establishment, use the viable population of sufficient size that is most similar to the original population. Do only use healthy stocking material in the stocking process. 

80. Try to avoid selection during the rearing process. To the extend possible, utilise young life stages for releases and rear for as short a time as possible without risking the effect of the enhancement. 

81. In re-establishment activities, be prepared to continue the stocking programme for at least one generation in order to get a founding population of sufficient size. Monitor the situation and continue with more input of stocking material from the donor population if needed. 

2. Suitable Salmon rearing and releasing methods

82. Regardless of rearing facilities, the production of Salmon should follow the principles of maintaining genetic diversity, taking into account

83. using local Salmon populations for rearing and releases, 

84. only release the number of fish in individual wild Salmon rivers and former wild Salmon rivers, which they could have produced (or historically have been known to produce) under undisturbed conditions, 

85. river releases should be carried out as far upstream as possible, 

86. delayed and coastal releases should be conducted in such a way that the interactions with wild Salmon, inter alia, by straying will be minimized. These release techniques should be closely monitored and will be further examined by the Salmon Action Plan Surveillance Group.

2.1.1 Concerning wild Salmon Index rivers and monitoring methods

For the purpose of the IBSFC Salmon Action Plan 1997-2010 Index rivers should be considered as the basis for monitoring the status of wild Salmon populations. … index list of rivers.

Measures for monitoring of wild Salmon Index rivers and, where appropriate, other Salmon rivers: 
87. Electrofishing surveys should be carried out and be based on the method given by Bohlin et al (1989), particularly as to the spatial stratification of the survey. 

88. Estimates of the smolt run, through smolt trapping should, if possible, be carried out. 

89. Counting of ascending spawners should, if possible, be carried out and estimates of escapement should be established. 

90. Unified data series should be established and exchanged between the Contracting Parties with the view to the implementation of the Salmon Action Plan. It should be based on the reproduction of wild fish, independent of any enhancement occurring in the river, in order to monitor effects of fishery regulations and other regulating factors.
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� Methods to define catch quota for commercial species by the Caspian States, KaspNIRKh, 1997.


� Derived from the Code of Conduct for Responsible Fisheries.


� E.g., the Russian kilka fleet operates in waters adjacent to the other Caspian States.


� E.g., the trade in kilka from Turkmenistan to Russia.


� Based on the draft bioresources agreement. The draft framework convention on the Caspian environment is less precise on the need for cooperative international action to manage fishery resources. 


� Salmo trutta fario


� For management purposes, sterlet is included in the transboundary international resources.  


� Established by an agreed minute of a meeting of the representatives of the fisheries agencies of  Azerbaijan, Kazakstan, Russia and Turkmenistan on December 23, 1992.


� E.g., in so far as Turkmenistan has no sturgeon rivers, the Turkmenistan sturgeon quota is caught in the Volga under commercial agreements endorsed by the Russian authorities.


� As long ago as 1963 there was cooperation on sturgeon, e.g., the 1963 Iran-Soviet Agreement on Economic and Technical Cooperation. Article 1 of this Agreement both parties commit themselves to rearing sturgeons.


� Council of Ministers Decree No. 936 of 1993, and Russian Federation Decree No. 317, 1998.


� Appendix I includes species threatened with extinction and trade in these species is only authorised in exceptional circumstances. Appendix II includes (a) all species which may become extinct unless trade in such species is subject to strict regulation compatible with their survival; and (b) other species which must be subject to regulation in order that trade in species referred to (a), above may be brought under effective control.





� However, Azerbaijan has recently commissioned a 9 million US$ sturgeon hatchery which will produce 15 million sturgeon fingerlings.


� Over 90,000 tonnes of fish meal are imported annually.


� Agreement For The Implementation of the Provisions the United Nations Convention on the Law of the Sea of 10 December 1982, relating to the Conservation and Management of Straddling Fish Stocks and Highly Migratory Fish Stocks, 1995.


� From Article 1.3 of the Code. 


� … regional fisheries management organisations should, on the basis of the best scientific evidence available, …determine: stock specific [target] reference points, and ….the action to be taken if they are exceeded (Art. 7.5.3).


� Copies of the statutes of many of these organisations can be made available through the CRTC MB.


� Example of an ICCAT trade recommendation: … Contracting Parties … require that all bluefin tuna, imported into the territory of a Contracting Party … be accompanied by an ICCAT Bluefin Tuna Statistical Document which …must contain the following information: a) the name of the country issuing the document; b) the name of the exporter and importer; c) the area of harvest of the fish in the shipment; d) the gear utilised to catch the fish; e) the type and weight of product; f) the point of export; and must be validated by a government official of the flag state of the vessel that harvested the tuna.


� From IUCN report on the IBSFC.


� Management measures should take into account the relative dependence of each State on the fish stock (Straddling stocks agreement).


� Some similarities exist between this arrangement and the sturgeon arrangement for Turkmenistan. 


� See also Article 1 of the Draft agreement on conservation and exploitation of bioresources of the Caspian Sea. 


� Draft SEAFO convention (South Eastern Atlantic - in formation) . 


� Defining an annual TAC is set out as the first 'power' of the Commission (Statutes, Article 8). 


� In the case of sturgeon, the 'short-term' may be more than seven years, considering the time required to reach maturity, if management targets are set in terms of spawning stock biomass. 


� There appears to be a lack of empirical studies which clearly establish that (a high proportion of) sturgeon originating in a particular river returns to that particular river to breed.


� If the average size of fish is decreasing, then a TAC expressed in tonnes may result in a higher level of fishing mortality than anticipated (this has occurred just recently with the Norwegian spring-spawning herring stock when the individual growth rate of the fish was lower than anticipated). 


� A post facto comparison of the biomass projections (prognosis) made using the formulas of the Commission, and the estimates of biomass subsequently made using historical catch, surveys, and other relevant information would be of interest. 


� Methods to define catch quotas for commercial species by the Caspian States. Ministry of Agriculture and Food, Dept. on Fishery, KaspNIRKh, Astrakhan, 1997 - improvement on 1993 method.


� At times they allow high profits at the expense of the consumer, and stifle competition.


� Typical examples are railways and water and electric utilities, where the duplication of the rail tracks, or water pipes make little practical sense. 


� It is suggested that in addition to SHILAT (existing), one monopoly be established in each of: Azerbaijan, Kazakstan, Turkmenistan, and a maximum of four in the Russian Federation (Dagestan, Kalmykia, and two in the Volga area). 


� Other examples are the diamond industries in Namibia and South Africa, where the diamond companies run 'private armies' to control the diamond concessions.


� See for example the Appendix on the Baltic Salmon Action Plan.


� Guidelines may be used such as: Flagg, T.A., and C.E. Nash (editors). 1999. A conceptual framework for conservation hatchery strategies for Pacific salmonids. U.S. Dep. Commer., NOAA Tech. Memo. NMFS-NWFSC-38, 46 p. 


� E.g., wild salmon command a substantial premium over cultured salmon on European markets.


� � HYPERLINK http://www.ices.dk) ��http://www.ices.dk�


� See the example of the Baltic salmon management action plan in the Appendix.


� An additional international instrument is the Bern Convention on Conservation of European Wildlife and Natural Habitats, which also lists sturgeons for protection by more than 28 signatories. 


� E.g., world fish meal prices are effectively determined by the production from the South American fishery for Sardinops. Baltic sprat also has an important presence in the Caspian markets.


� See the Fishing Rules of the IBSFC and CFP reporting requirements. Under the CFP the national catch and effort databases conform to a common data exchange standard.


� Such a grid (system of reference squares) is already in use by KaspNIRKh.


� The methodology may be compared with that used in other sealing countries, e.g., Canada, Norway, Namibia.


� E.g., IUCN activities.
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Subtot
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Small ord. fish
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-0.009999999999990905
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-
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1,2
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16,5

0,3
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19,4
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2,1

111,7

8,8
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1,7
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1,4
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Total recorded sturgeon catches
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Kazakstan
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Turkmenistan
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-

-
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0.0

1.6

11.7

1.9

0.1

0.0

2.6

2.0

0.58

0.16

0.18

1.5

1.14

0.48

0.13

0.1

1.5

????

??????

?????????

???????????

????

?????

??-??

???????

??-??

???????

??-??

???????

??-??

???????

??-??

???????

120,0

1,6

-

??? ??????

???  ??????

2090,6

164.0

127,0

910.0

39,5

15,9

-

305,0

??? ??????

2458,9

166,5

98,0

10,9

-

284,0

??? ??????

2292,9

118.0

128,0

13,0

-

298,0

??? ??????

145,0

5,6

-

282,0

209.0

1647,6

397.0

105,0

272.0

40,5

2,0

-

286,0

396,5

55,0

196.0

47,4

5,2

-

1103,2

327,4

64,0

149.0

53,0

14,0

-

35,1

64.0

40,0

19,0

4,0

245,1

20,8

40.0

28,5

1,6

-

477,6

205,3

19,2

26.0

19,5

1,2

-

182.0

??? ??????

349,2

38,7*

17,1

26.0

19,0

3,8

3,7

135.0

??? ??????

246,8

39,8*

22,9

40.0

34,9

2,9

2,8

??? ??????

??? ??????

145,9*

60,6*

??????? 

????????

?????????

???

?????

% 

???????

?????????

???

?????

%

 ???????

?????????

18,18

8,6

8,6

47,3

3,02

42,9

??????? ??????

154,0

33,72

29,9

19,4

162,8

44,49

32,77

20,1

?. ?.?. ????? 

33,5

1286.0

1,9

5,6

10,0

2,0

0,88

8,8

?????

22,4

4,9

4,5

20,0

21,7

4,5

2,81

12,9

???

52,1

8,2

7,8

14,9

48,1

10,0

6,97

14,5

???

33,0

15774.0

12,5

37,8

70,2

22,0

18,50

26,4

????

13,0

3,56

3,1

23,8

12,8

5,6

3,09

24,1

?????

0,1

0,07

??????

0,39

0,45

?????

132,9

18,35

17,5

13,1

54,2

26,0

9,63

17,8

?????? ??????

29,7

11,89

10,0

33,6

33,2

13,6

10,82

32,6

?????? ?????????

6,5

2,0

1,05

16,1

6,8

2,3

2,11

31,0

?????? (????. ????.)

214,9

36,7

791.0

250,0

102,0

12,9

??????, ???. ??. (???????) ??

 ????. ????.

27,1

6,4

410.0

16,4

4,2

1,0

????

0,197

0,049

0,018

9,1

0,156

0,039

0,014

9,0

???

??????

?????????? ?????????

??????????????? ??????????

??????-

??????

????????? ?????????? ????

?????

1935.0

1,6

1,8

1,0

0,1
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80,0

10,1

9,3

8,5

41,0

148,9

1997.0

80,1

8,8

5,3

7,8

62,0*

164,0

????

?????????? ?????????

??????????

?????????

?????

????????????

???????

??????????

????????

1960.0

-

-

-

22,4

1965.0

-

-

-

100,9

1970.0

-

-

-

69,2

1975.0

-

-

-

51,4

1980.0

-

-

-

17,3

1985.0

2,7

4,4

12,0

19,1

1990.0

4,2

8,8

13,8

26,8

1995.0

3,9

-

9,6

13,5

1997.0

4,2

-

-

4,2
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Calculation of the contribution of Caspian States to sturgeon production

(basis for the distribution of sturgeon quotas by the Conmmission)

Indices in % by Caspian State
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Volume of river flow

Return from natural reproduction

Scale of artificial reproduction

Marine biomass of sturgeon

Food consumption in coastal waters

Composite index of inputs to sturgeon production
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Production of sturgeon juveniles by country

Juvenile releases

Recorded catch

 Recorded + Illegal

CIS Catches

Total

Iran

Factor

25.1

21.2

-8.15

13.700000000000001

13.700000000000001

13.700000000000001

15.535714285714286

10.41

12.535714285714286

14.071428571428573

9.309999999999999

11.371428571428572

11.907142857142857

5.64

10.207142857142857

10.742857142857142

3.92

9.042857142857143

9.078571428571427

3.2199999999999998

7.878571428571428

6.7142857142857135

1.73

1.73

1.4

6.7142857142857135

7.049999999999999

1.85

5.550000000000001

5.549999999999999
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1985

1986
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1994

1995

Iran I R

11-Carps,barbels,oth cyprinids

MT

Iran I R

13-Misc. freshwater fishes

MT

Iran I R

21-Sturgeons, paddlefishes,...

MT

Iran I R

23-Salmons, trouts, smelts,...

MT

Iran I R

24-Shads, etc.

MT

1000 tons
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COUNTRY

SPECIES_E

UNIT

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

COUNTRY

SPECIES_E

UNIT

1950

1955

1960

1965

1970

1975

1980

1985

1990

1995

Iran I R

11-Carps,barbels,oth cyprinids

MT

0.266

0.119

0.204

0.228

1.089

1.011

1.032

17.371

18.216

17.386

20.25

24.114

28.127

41.402

39.286

38.49

46.849

58.756

11-Carps,barbels,oth cyprinids

Iran I R

11-Carps,barbels,oth cyprinids

MT

0.119

1.032

17.386

41.415

58.756

11-Carps,barbels,oth cyprinids

Iran I R

13-Misc. freshwater fishes

MT

0.096

0.067

0.078

0.061

0.084

0.024

0.008

0.008

0.01

0.024

0.026

0.02

0.023

0.013

0.014

0.015

5.976

7.224

3.146

7.691

0.974

0.172

13-Misc. freshwater fishes

Iran I R

13-Misc. freshwater fishes

MT

0.067

0.008

0.02

5.976

0.172

13-Misc. freshwater fishes

Iran I R

21-Sturgeons, paddlefishes,...

MT

1.673

1.675

1.822

1.821

1.801

1.578

1.429

1.496

1.45

1.288

1.557

1.759

1.851

2.051

2.645

3.036

2.692

21-Sturgeons, paddlefishes,...

Iran I R

21-Sturgeons, paddlefishes,...

MT

1.429

21-Sturgeons, paddlefishes,...

Iran I R

23-Salmons, trouts, smelts,...

MT

0.277

0.204

0.547

1.21

0.507

0.223

0.071

0.207

0.669

0.911

2.431

9.503

12.709

12.905

14.239

10.748

10.368

23-Salmons, trouts, smelts,...

Iran I R

23-Salmons, trouts, smelts,...

MT

0.204

0.071

0.911

9.503

10.368

23-Salmons, trouts, smelts,...

Iran I R

24-Shads, etc.

MT

0.982

1.174

0.771

0.858

0.618

0.3

0.002

0.004

7.141

7.931

8.844

13.852

21.562

29.623

24-Shads, etc.

Iran I R

24-Shads, etc.

MT

1.174

0.858

0.01

8.844

41.49

24-Shads, etc.

3.2940000000000005

3.239

3.976

4.225

4.571000000000001

3.6069999999999998

3.3980000000000006

4.182

6.86

18.892

20.472

19.977

26.824

38.401

43.882999999999996

47.626999999999995

68.383

78.22300000000001

79.59100000000001

91.75300000000001

112.191

112.286

3.239

3.3980000000000006

19.977

68.383

112.286

SPECIES_E

11-Carps,barbels,oth cyprinids

13-Misc. freshwater fishes

21-Sturgeons, paddlefishes,...

23-Salmons, trouts, smelts,...

24-Shads, etc.

UNIT

MT

MT

MT

MT

MT

1950

1955

1960

1965

1970

1975

0.119

0.067

1.675

0.204

1.174

3.239

1980

1.032

0.008

1.429

0.071

0.858

3.3980000000000006

1985

17.386

0.911

0.01

19.977

1990

41.415

5.976

2.645

9.503

8.844

68.383

1995

58.756

0.172

1.5

10.368

41.49

112.286

SPECIES_E

11-Carps,barbels,oth cyprinids

13-Misc. freshwater fishes

21-Sturgeons, paddlefishes,...

23-Salmons, trouts, smelts,...

24-Shads, etc.

tot

1995

58.756

0.172

1.5

10.368

41.49

112.286

Fish catches in the Caspian without Iran (1000 tonnes)

Year

Salmons

Sturgeons

Herrings

Kilka

Zander

Bream

C.carp

Catfish

Asp

Pike

Kutum

Others

Subtot

Mullet

Roach

Small ord. fish

Others

Total

Year

Total

119.7

300.01

0.6

-

67.5

184.7

381.7

1.2

-

79.2

175.6

446.99999999999994

136.6

590.3100000000001

-

-

74.6

157.3

546.4

-

-

114.6

162.8

605.8000000000001

-

-

17.6

50.8

120.29999999999998

-

-

86.7

174.5

438.8

1.3

-

146.1

263.4

557.6999999999999

-

474.0

349.5

341.3000000000001

331.6

455.99999999999994

386.60999999999996

1965.0

-

450.12999999999994

530.86

463.2900000000001

383.35

343.94000000000005

324.08

-

181.21999999999997

-

-

178.43999999999997

197.82999999999996

5.0548450689986366E-5

0.008087752110397818

0.0166809887276955

0.6717889096699188

0.009604205631097408

0.11626143658696864

0.01819744224839509

0.04094424505888895

0.003538391548299045

0.021230349289794274

5.0548450689986366E-5

5.054845068998636E-4

0.21028155487034328

5.0548450689986366E-5

0.03791133801748977

0.05509781125208514

0.0

1.0

Year

Salmons

Sturgeons

Herrings

Kilka

Zander

Bream

C.carp

Catfish

Asp

Pike

Kutum

Others

Subtot

Mullet

Roach

Small ord. fish

Others

Total

Year

Total

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Kilka - includes Sea of Azov for Russia/ USSR ??

COUNTRY

SPECIES_S

SPECIES_E

AREA

UNIT

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

Azerbaijan

Clupeonella cultriventris

Azov sea sprat

Former USSR area - Inland wate

MT

Kazakstan

Clupeonella cultriventris

Azov sea sprat

Former USSR area - Inland wate

MT

Turkmenistan

Clupeonella cultriventris

Azov sea sprat

Former USSR area - Inland wate

MT

subtot

USSR/Russia

TOTAL

COUNTRY

SPECIES_E

AREA

UNIT

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

Azerbaijan

Sturgeons nei

Former USSR area - Inland wate

MT

Iran I R

Sturgeons nei

Asia - Inland waters

MT

Kazakstan

Sturgeons nei

Former USSR area - Inland wate

MT

Russian Fed.

Sturgeons nei

Former USSR area - Inland wate

MT

USSR

Sturgeons nei

Former USSR area - Inland wate

MT

Total catches 1995

1000 t

Price/kg US$

total est. value US$

Salmons

10.418000000000001

2.5

2.6045000000000004E7

Sturgeons

1.1E7

Caviar (10%?)

0.44000000000000006

200.0

8.800000000000001E7

Herrings

1.6

0.1

160000.0

Kilka

149.39

0.1

1.4939E7

Zander

1.025E7

Bream

2.53E7

C.carp

61.356

1.0

6.1356E7

Catfish

5400000.0

Asp

700000.0

Pike

5550000.0

Kutum

0.0

Others

50000.0

Mullet

14000.0

Roach

1.134E7

Small ord. fish

2120000.0

Others

0.22199999999999998

0.5

110999.99999999999

Total

293.506

2.62335E8

illegal caviar not included

Fish catches in the Caspian without Iran (1000 tonnes)

Year

Salmons

Sturgeons

Herrings

Kilka

Zander

Bream

C.carp

Catfish

Asp

Pike

Kutum

Others

Subtot

Mullet

Roach

Small ord. fish

Others

Total

Year

Casp-Iran

Iran

Total

119.7

300.01

300.01

0.6

-

67.5

184.7

381.7

381.7

1.2

-

79.2

175.6

446.99999999999994

447.0

136.6

590.3100000000001

590.31

-

-

74.6

157.3

546.4

546.4

-

-

114.6

162.8

605.8000000000001

605.8

-

-

17.6

50.8

120.29999999999998

120.3

-

-

86.7

174.5

438.8

438.8

1.3

-

146.1

263.4

557.6999999999999

557.7

-

474.0

474.0

349.5

349.5

341.3000000000001

341.3

331.6

334.6

455.99999999999994

461.5

386.60999999999996

389.61

1965.0

-

450.12999999999994

453.23

530.86

536.46

463.2900000000001

3.239

466.529

383.35

3.3980000000000006

386.74800000000005

343.94000000000005

19.977

363.917

324.08

68.383

392.46299999999997

-

181.21999999999997

112.286

293.506

Sources: KaspNIRKh, FAO (Iran to 95 only) 

#

-

-

178.43999999999997

178.44

197.82999999999996

197.83

5.0548450689986366E-5

0.008087752110397818

0.0166809887276955

0.6717889096699188

0.009604205631097408

0.11626143658696864

0.01819744224839509

0.04094424505888895

0.003538391548299045

0.021230349289794274

5.0548450689986366E-5

5.054845068998636E-4

0.21028155487034328

5.0548450689986366E-5

0.03791133801748977

0.05509781125208514

0.0

1.0

Year

Salmons

Sturgeons

Herrings

Kilka

Zander

Bream

C.carp

Catfish

Asp

Pike

Kutum

Others

Subtot

Mullet

Roach

Small ord. fish

Others

Total

Year

Total

Year

Salmons

Sturgeons

Herrings

Kilka

Zander

Bream

C.carp

Catfish

Asp

Pike

Kutum

Others

Subtot

Mullet

Roach

Small ord. fish

Others

Total

C w/o Iran

-

181.21999999999997

#

Iran

10.368

1.5

41.49

58.756

0.172

112.286

Total

10.418000000000001

4.4

1.6

149.39000000000001

4.1

25.3

61.356

5.4

0.7

3.7

0.0

0.1

41.9

0.02

16.2

10.6

0.22199999999999998

293.506

check

293.506

Commercial groups

1000 tonnes 95

% by qty.

Sturgeon, salmon, zander, pike

22.618

0.07706145700598965

Kilka/herring

150.99

0.514435820732796

Carp

61.356

0.2090451302528739

Catfish

5.4

0.018398261023624733

Bream

25.3

0.08619925998105661

Roach

16.2

0.05519478307087419

Others

11.642

0.03966528793278502

293.506

1.0000000000000002

Sturgeon, salmon, zander, pike

0.07706145700598965

Kilka/herring

0.514435820732796

Carp

0.2090451302528739

Catfish

0.018398261023624733

Bream

0.08619925998105661

Roach

0.05519478307087419

Others

0.03966528793278502

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
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65.0

70.0

75.0

76.0

77.0

78.0

79.0

80.0

85.0

86.0

87.0

88.0

89.0

90.0

91.0

92.0

93.0

94.0

95.0

96.0

97.0

98.0

16.9

18.6

24.8

27.76

28.9

25.1

26.1

26.6

22.8

21.73

20.89

20.3

17.8

16.3

13.41

12.01

7.34

5.62

4.42

5.166

3.35

Fish catches in the Caspian without Iran (1000 tonnes)

Year

Salmons

Sturgeons

Herrings

Kilka

Zander

Bream

C.carp

Catfish

Asp

Pike

Kutum

Others

Subtot

Mullet

Roach

Small ord. fish

Others

Total

check

check

119.7

300.01

300.0

-0.009999999999990905

0.6

-

67.5

184.7

381.7

381.7

0.0

1.2

-

79.2

175.6

446.99999999999994

447.0

5.684341886080802E-14

136.6

590.3100000000001

590.3

-0.010000000000104592

-

-

74.6

157.3

546.4

546.4

0.0

-

-

114.6

162.8

605.8000000000001

605.8

-1.1368683772161603E-13

-

-

17.6

50.8

120.29999999999998

120.3

1.4210854715202004E-14

-

-

86.7

174.5

438.8

438.8

0.0

1.3

-

146.1

263.4

557.6999999999999

557.7

1.1368683772161603E-13

-

474.0

474.0

0.0

349.5

349.5

0.0

341.3000000000001

341.3

-1.1368683772161603E-13

331.6

331.6

0.0

455.99999999999994

456.0

5.684341886080802E-14

386.60999999999996

386.6

-0.009999999999934062

1965.0

-

450.12999999999994

450.1

-0.029999999999915872

530.86

530.8

-0.06000000000005912

463.2900000000001

463.2

-0.09000000000008868

383.35

383.3

-0.05000000000001137

343.94000000000005

343.9

-0.04000000000007731

324.08

324.0

-0.07999999999998408

-

181.21999999999997

181.2

-0.01999999999998181

-

-

178.43999999999997

178.4

-0.03999999999996362

197.82999999999996

-197.82999999999996

?????????

?????????

??????

??????

 ??????

????

?????

0,3

22,6

51,6

-

-

0,1

21,0

52,7

-

-

0,5

18,1

82,7

-

-

0,7

19,6

190,4

-

-

0,1

1,4

48,9

-

-

0,1

7,3

107,7

-

-

0,2

8,5

45,6

-

-

0,4

7,5

22,1

0,3

22,3

0,5

0,7

3,6

57,1

-

16,0

2,0

0,1

1,3

57,2

0,4

9,5

0,4

0,1

10,7

26,5

0,9

17,7

0,7

0,01

7,2

29,1

61,9

33,5

1,2

-

7,1

16,5

94,6

15,6

0,2

-

10,6

0,4

165,0

19,1

0,1

-

10,7

0,9

192,6

17,8

0,1

-

14,7

1,2

148,5

15,0

0,04

0,01

16,5

0,3

134,5

19,4

0,04

0,02

14,9

2,1

111,7

8,8

0,01

0,01

11,4

1,7

107,1

8,4

-

0,05

2,2

1,4

62,2

8,3

0,05

0,02

1,2

2,1

65,2

10,0

0,01

 

Total Sturgeon catches

was a joint col

Total recorded sturgeon catches

Year

Russia

Kazakstan

Azerbaijan

Turkmenistan

Iran

Total

-

-

-

2.9

Total

-

-

-

-

-

Total recorded sturgeon catches

Year

Russia

Kazakstan

Azerbaijan

Turkmenistan

Iran

-

-

-

-

-

-

96.0

5.166

4.0

1.166

98.0

1.001

78  years 15 yrs age after the closure of the Volga dam??

????

??????

?????????

???????????

????

?????

??-??

???????

??-??

???????

??-??

???????

??-??

???????

??-??

???????

120,0

1,6

-

??? ??????

???  ??????

2090,6

164.0

127,0

910.0

39,5

15,9

-

305,0

??? ??????

2458,9

166,5

98,0

10,9

-

284,0

??? ??????

2292,9

118.0

128,0

13,0

-

298,0

??? ??????

145,0

5,6

-

282,0

209.0

1647,6

397.0

105,0

272.0

40,5

2,0

-

286,0

396,5

55,0

196.0

47,4

5,2

-

1103,2

327,4

64,0

149.0

53,0

14,0

-

35,1

64.0

40,0

19,0

4,0

245,1

20,8

40.0

28,5

1,6

-

477,6

205,3

19,2

26.0

19,5

1,2

-

182.0

??? ??????

349,2

38,7*

17,1

26.0

19,0

3,8

3,7

135.0

??? ??????

246,8

39,8*

22,9

40.0

34,9

2,9

2,8

??? ??????

??? ??????

145,9*

60,6*

??????? 

????????

?????????

???

?????

% 

???????

?????????

???

?????

%

 ???????

?????????

18,18

8,6

8,6

47,3

3,02

42,9

??????? ??????

154,0

33,72

29,9

19,4

162,8

44,49

32,77

20,1

?. ?.?. ????? 

33,5

1286.0

1,9

5,6

10,0

2,0

0,88

8,8

?????

22,4

4,9

4,5

20,0

21,7

4,5

2,81

12,9

???

52,1

8,2

7,8

14,9

48,1

10,0

6,97

14,5

???

33,0

15774.0

12,5

37,8

70,2

22,0

18,50

26,4

????

13,0

3,56

3,1

23,8

12,8

5,6

3,09

24,1

?????

0,1

0,07

??????

0,39

0,45

?????

132,9

18,35

17,5

13,1

54,2

26,0

9,63

17,8

?????? ??????

29,7

11,89

10,0

33,6

33,2

13,6

10,82

32,6

?????? ?????????

6,5

2,0

1,05

16,1

6,8

2,3

2,11

31,0

?????? (????. ????.)

214,9

36,7

791.0

250,0

102,0

12,9

??????, ???. ??. (???????) ??

 ????. ????.

27,1

6,4

410.0

16,4

4,2

1,0

????

0,197

0,049

0,018

9,1

0,156

0,039

0,014

9,0

???

??????

?????????? ?????????

??????????????? ??????????

??????-

??????

????????? ?????????? ????

?????

1935.0

1,6

1,8

1,0

0,1

4,5

1940.0

5,1

2,1

1,5

0,2

8,9

1945.0

7,0

0,6

1,4

0,2

9,2

1950.0

15,1

1,3

4,5

0,8

21,7

1955.0

89,0

12,0

20,7

12,1

133,8

1960.0

111,3

20,1

29,8

14,8

176,0

1965.0

209,1

43,5

55,1

35,5

343,2

1970.0

247,9

45,4

70,0

59,9

423,2

1975.0

191,4

36,7

54,3

60,1

342,5

1980.0

170,7

35,2

58,0

40,9

304,8

1985.0

144,4

26,0

53,9

45,1

1,8

271,2

1990.0

137,0

28,1

38,8

31,4

7,5

242,8

1995.0

80,0

10,1

9,3

8,5

41,0

148,9

1997.0

80,1

8,8

5,3

7,8

62,0*

164,0

????

?????????? ?????????

??????????

?????????

?????

????????????

???????

??????????

????????

1960.0

-

-

-

22,4

1965.0

-

-

-

100,9

1970.0

-

-

-

69,2

1975.0

-

-

-

51,4

1980.0

-

-

-

17,3

1985.0

2,7

4,4

12,0

19,1

1990.0

4,2

8,8

13,8

26,8

1995.0

3,9

-

9,6

13,5

1997.0

4,2

-

-

4,2

Production of sturgeon juveniles by country

Production of sturgeon juveniles by country

Releases

Catches

Kazakstan

Russia

Azerbaijan

Iran

Total

-

2.59

8.96

42.27

55.73

1980.0

-

1991.0

-

1992.0

-

1993.0

-

1994.0

-

1995.0

-

5.116

1996.0

-

1997.0

-

1.0

Calculation of the contribution of Caspian States to sturgeon production

(basis for the distribution of sturgeon quotas by the Conmmission)

Indices in % by Caspian State

Russia

Kazakstan

Azerbaijan

Turkmenistan

Volume of river flow

Return from natural reproduction

Scale of artificial reproduction

Marine biomass of sturgeon

Food consumption in coastal waters

Composite index of inputs to sturgeon production

Volume of river flow

Return from natural reproduction

Scale of artificial reproduction

Marine biomass of sturgeon

Food consumption in coastal waters

Composite index of inputs to sturgeon production

Russia

Kazakstan

Azerbaijan

Turkmenistan

Total

???????????

?????????

??????

??????

1986-

1990.0

1991-

1995.0

1986-

1990.0

1991-

1995.0

1986-

1990.0

1991-

1995.0

?????????? 

?????????

70,0

69,0

40,9

39,5

50,8

49,9

??????????

?????????

17,6

15,8

8,3

8,7

30,0

26,6

??????????????? 

??????????

6,1

5,3

29,5

27,6

9,6

15,2

????????????

6,3

9,9

21,3

24,2

9,6

8,3

Production of sturgeon juveniles by country

Juvenile releases

Recorded catch

 Recorded + Illegal

CIS Catches

Total

Iran

Factor

25.1

21.2

-8.15

13.700000000000001

13.700000000000001

13.700000000000001

15.535714285714286

10.41

12.535714285714286

14.071428571428573

9.309999999999999

11.371428571428572

11.907142857142857

5.64

10.207142857142857

10.742857142857142

3.92

9.042857142857143

9.078571428571427

3.2199999999999998

7.878571428571428

6.7142857142857135

1.73

1.73

1.4

6.7142857142857135

7.049999999999999

1.85

5.550000000000001

5.549999999999999

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

COUNTRY

SPECIES_E

UNIT

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

Iran I R

11-Carps,barbels,oth cyprinids

MT

Iran I R

13-Misc. freshwater fishes

MT

Iran I R

21-Sturgeons, paddlefishes,...

MT

Iran I R

23-Salmons, trouts, smelts,...

MT

Iran I R

24-Shads, etc.

MT

1000 tons

1000 tons

COUNTRY

SPECIES_E

UNIT

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

COUNTRY

SPECIES_E

UNIT

1950

1955

1960

1965

1970

1975

1980

1985

1990

1995

Iran I R

11-Carps,barbels,oth cyprinids

MT

0.266

0.119

0.204

0.228

1.089

1.011

1.032

17.371

18.216

17.386

20.25

24.114

28.127

41.402

39.286

38.49

46.849

58.756

11-Carps,barbels,oth cyprinids

Iran I R

11-Carps,barbels,oth cyprinids

MT

0.119

1.032

17.386

41.415

58.756

11-Carps,barbels,oth cyprinids

Iran I R

13-Misc. freshwater fishes

MT

0.096

0.067

0.078

0.061

0.084

0.024

0.008

0.008

0.01

0.024

0.026

0.02

0.023

0.013

0.014

0.015

5.976

7.224

3.146

7.691

0.974

0.172

13-Misc. freshwater fishes

Iran I R

13-Misc. freshwater fishes

MT

0.067

0.008

0.02

5.976

0.172

13-Misc. freshwater fishes

Iran I R

21-Sturgeons, paddlefishes,...

MT

1.673

1.675

1.822

1.821

1.801

1.578

1.429

1.496

1.45

1.288

1.557

1.759

1.851

2.051

2.645

3.036

2.692

21-Sturgeons, paddlefishes,...

Iran I R

21-Sturgeons, paddlefishes,...

MT

1.429

21-Sturgeons, paddlefishes,...

Iran I R

23-Salmons, trouts, smelts,...

MT

0.277

0.204

0.547

1.21

0.507

0.223

0.071

0.207

0.669

0.911

2.431

9.503

12.709

12.905

14.239

10.748

10.368

23-Salmons, trouts, smelts,...

Iran I R

23-Salmons, trouts, smelts,...

MT

0.204

0.071

0.911

9.503

10.368

23-Salmons, trouts, smelts,...

Iran I R

24-Shads, etc.

MT

0.982

1.174

0.771

0.858

0.618

0.3

0.002

0.004

7.141

7.931

8.844

13.852

21.562

29.623

24-Shads, etc.

Iran I R

24-Shads, etc.

MT

1.174

0.858

0.01

8.844

41.49

24-Shads, etc.

3.2940000000000005

3.239

3.976

4.225

4.571000000000001

3.6069999999999998

3.3980000000000006

4.182

6.86

18.892

20.472

19.977

26.824

38.401

43.882999999999996

47.626999999999995

68.383

78.22300000000001

79.59100000000001

91.75300000000001

112.191

112.286

3.239

3.3980000000000006

19.977

68.383

112.286

SPECIES_E

11-Carps,barbels,oth cyprinids

13-Misc. freshwater fishes

21-Sturgeons, paddlefishes,...

23-Salmons, trouts, smelts,...

24-Shads, etc.

UNIT

MT

MT

MT

MT

MT

1950

1955

1960

1965

1970

1975

0.119

0.067

1.675

0.204

1.174

3.239

1980

1.032

0.008

1.429

0.071

0.858

3.3980000000000006

1985

17.386

0.911

0.01

19.977

1990

41.415

5.976

2.645

9.503

8.844

68.383

1995

58.756

0.172

1.5

10.368

41.49

112.286

SPECIES_E

11-Carps,barbels,oth cyprinids

13-Misc. freshwater fishes

21-Sturgeons, paddlefishes,...

23-Salmons, trouts, smelts,...

24-Shads, etc.

tot

1995

58.756

0.172

1.5

10.368

41.49

112.286

Fish catches in the Caspian without Iran (1000 tonnes)

Year

Salmons

Sturgeons

Herrings

Kilka

Zander

Bream

C.carp

Catfish

Asp

Pike

Kutum

Others

Subtot

Mullet

Roach

Small ord. fish

Others

Total

Year

Total

119.7

300.01

0.6

-

67.5

184.7

381.7

1.2

-

79.2

175.6

446.99999999999994

136.6

590.3100000000001

-

-

74.6

157.3

546.4

-

-

114.6

162.8

605.8000000000001

-

-

17.6

50.8

120.29999999999998

-

-

86.7

174.5

438.8

1.3

-

146.1

263.4

557.6999999999999

-

474.0

349.5

341.3000000000001

331.6

455.99999999999994

386.60999999999996

1965.0

-

450.12999999999994

530.86

463.2900000000001

383.35

343.94000000000005

324.08

-

181.21999999999997

-

-

178.43999999999997

197.82999999999996

5.0548450689986366E-5

0.008087752110397818

0.0166809887276955

0.6717889096699188

0.009604205631097408

0.11626143658696864

0.01819744224839509

0.04094424505888895

0.003538391548299045

0.021230349289794274

5.0548450689986366E-5

5.054845068998636E-4

0.21028155487034328

5.0548450689986366E-5

0.03791133801748977

0.05509781125208514

0.0

1.0

Year

Salmons

Sturgeons

Herrings

Kilka

Zander

Bream

C.carp

Catfish

Asp

Pike

Kutum

Others

Subtot

Mullet

Roach

Small ord. fish

Others

Total

Year

Total

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Kilka - includes Sea of Azov for Russia/ USSR ??

COUNTRY

SPECIES_S

SPECIES_E

AREA

UNIT

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

Azerbaijan

Clupeonella cultriventris

Azov sea sprat

Former USSR area - Inland wate

MT

Kazakstan

Clupeonella cultriventris

Azov sea sprat

Former USSR area - Inland wate

MT

Turkmenistan

Clupeonella cultriventris

Azov sea sprat

Former USSR area - Inland wate

MT

subtot

USSR/Russia

TOTAL

COUNTRY

SPECIES_E

AREA

UNIT

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

Azerbaijan

Sturgeons nei

Former USSR area - Inland wate

MT

Iran I R

Sturgeons nei

Asia - Inland waters

MT

Kazakstan

Sturgeons nei

Former USSR area - Inland wate

MT

Russian Fed.

Sturgeons nei

Former USSR area - Inland wate

MT

USSR

Sturgeons nei

Former USSR area - Inland wate

MT

Total catches 1995

1000 t

Price/kg US$

total est. value US$

Salmons

10.418000000000001

2.5

2.6045000000000004E7

Sturgeons

1.1E7

Caviar (10%?)

0.44000000000000006

200.0

8.800000000000001E7

Herrings

1.6

0.1

160000.0

Kilka

149.39

0.1

1.4939E7

Zander

1.025E7

Bream

2.53E7

C.carp

61.356

1.0

6.1356E7

Catfish

5400000.0

Asp

700000.0

Pike

5550000.0

Kutum

0.0

Others

50000.0

Mullet

14000.0

Roach

1.134E7

Small ord. fish

2120000.0

Others

0.22199999999999998

0.5

110999.99999999999

Total

293.506

2.62335E8

illegal caviar not included

Fish catches in the Caspian without Iran (1000 tonnes)

Year

Salmons

Sturgeons

Herrings

Kilka

Zander

Bream

C.carp

Catfish

Asp

Pike

Kutum

Others

Subtot

Mullet

Roach

Small ord. fish

Others

Total

Year

Casp-Iran

Iran

Total

119.7

300.01

300.01

0.6

-

67.5

184.7

381.7

381.7

1.2

-

79.2

175.6

446.99999999999994

447.0

136.6

590.3100000000001

590.31

-

-

74.6

157.3

546.4

546.4

-

-

114.6

162.8

605.8000000000001

605.8

-

-

17.6

50.8

120.29999999999998

120.3

-

-

86.7

174.5

438.8

438.8

1.3

-

146.1

263.4

557.6999999999999

557.7

-

474.0

474.0

349.5

349.5

341.3000000000001

341.3

331.6

334.6

455.99999999999994

461.5

386.60999999999996

389.61

1965.0

-

450.12999999999994

453.23

530.86

536.46

463.2900000000001

3.239

466.529

383.35

3.3980000000000006

386.74800000000005

343.94000000000005

19.977

363.917

324.08

68.383

392.46299999999997

-

181.21999999999997

112.286

293.506

Sources: KaspNIRKh, FAO (Iran to 95 only) 

#

-

-

178.43999999999997

178.44

197.82999999999996

197.83

5.0548450689986366E-5

0.008087752110397818

0.0166809887276955

0.6717889096699188

0.009604205631097408

0.11626143658696864

0.01819744224839509

0.04094424505888895

0.003538391548299045

0.021230349289794274

5.0548450689986366E-5

5.054845068998636E-4

0.21028155487034328

5.0548450689986366E-5

0.03791133801748977

0.05509781125208514

0.0

1.0

Year

Salmons

Sturgeons

Herrings

Kilka

Zander

Bream

C.carp

Catfish

Asp

Pike

Kutum

Others

Subtot

Mullet

Roach

Small ord. fish

Others

Total

Year

Total

Year

Salmons

Sturgeons

Herrings

Kilka

Zander

Bream

C.carp

Catfish

Asp

Pike

Kutum

Others

Subtot

Mullet

Roach

Small ord. fish

Others

Total

C w/o Iran

-

181.21999999999997

#

Iran

10.368

1.5

41.49

58.756

0.172

112.286

Total

10.418000000000001

4.4

1.6

149.39000000000001

4.1

25.3

61.356

5.4

0.7

3.7

0.0

0.1

41.9

0.02

16.2

10.6

0.22199999999999998

293.506

check

293.506

Commercial groups

1000 tonnes 95

% by qty.

Sturgeon, salmon, zander, pike

22.618

0.07706145700598965

Kilka/herring

150.99

0.514435820732796

Carp

61.356

0.2090451302528739

Catfish

5.4

0.018398261023624733

Bream

25.3

0.08619925998105661

Roach

16.2

0.05519478307087419

Others

11.642

0.03966528793278502

293.506

1.0000000000000002

Sturgeon, salmon, zander, pike

0.07706145700598965

Kilka/herring

0.514435820732796

Carp

0.2090451302528739

Catfish

0.018398261023624733

Bream

0.08619925998105661

Roach

0.05519478307087419

Others

0.03966528793278502

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
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