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ABSTRACT In 2006 the Government of Norway presented a marine manage-
ment plan for the Norwegian part of the Barents Sea, and a Northern strategy
was introduced as a supportive regional instrument. For the first time the meth-
od of ecosystem approach is applied in a Norwegian context as a principle in the
Barents Sea plan. The main elements of the plan consist of ecosystem indica-
tors, management goals and planning maps indicating biologically vulnerable
areas where petroleum activity cannot be performed. An important question
is the relation between the plan and existing management regimes in laws and
through bilateral cooperation in the Barents Sea, in respect of both biological
resources and non-renewable resource extraction. A general, political plan such
as the Barents Sea plan must have some sort of consistency among already exist-
ing legal regimes, sector management and bilateral cooperation in order to suc-
ceed. If underlying regimes are not sustainable in their practice, neither can a
general plan be. The article examines the basis for an implementation of an eco-
system approach comparing the bilateral management of Norway and Russia in
the Barents Sea using the question of fishery resources in the region as a case.

KEYWORDS ecosystem approach, regional marine management, Barents Sea,
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Introduction

Ecosystem-based management has been used for the implementation
of a plan for the Norwegian part of the Barents Sea (cf. St. meld. nr. 8
[2005-2006], Ch. 9; Olsen et al. 2007). The main aim of the plan, imple-
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mented on 30 March 2006, is to resolve possible conflicts between the users
of the Barents Sea, detect ecologically vulnerable areas and clear the ground
for where industrial activities can be performed in the area without harm-
ing the biological resources. In addition the plan contains ecological quality
objectives that are used to monitor and assess the status of the ecosystem.
Currently a management plan has been implemented only for the Norwe-
gian part of the Barents Sea (Fig. 1), but representatives of the Norwegian
Government have several times seized the opportunity to express that their
vision is a common management regime for the whole Barents Sea.

Barents Sea and Lofoten
‘Management Plan Area

Fig. 1. The polygon shows the planning area (2006) for the Norwegian Barents Sea Plan with

an approximate size of 1,400,000 square kilometres. The maritime border between the Russian
Federation and Norway, which runs through the eastern part of the planning areq, is based on the
coordinates given in Article 1 (1) of the “Treaty between the Kingdom of Norway and the Russian
Federation concerning Maritime Delimitation and Cooperation in the Barents Sea and the Arctic
Ocean” (2010). The treaty is signed and not yet ratified. Data Sources: The Directorate for Nature
Management (polygon data)/ Google Earth v5.x (satellite data).

Norway and the Russian Federation have two bilateral organisations that
are important for resource management and environmental issues in the
Barents Sea Region:
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The Joint Russian-Norwegian Commission on Co-operation in the field of
Environmental Protection has put the question of a common regime on
ecosystem-based management for the Barents Sea on the agenda. The
commission deals with a wide range of environmental issues, but I will
limit the discussion to the Norwegian-Russian working group on the
marine environment that was established in 2005.

The Joint Norwegian-Russian Fishery Commission is responsible to set to-
tal allowable catch (TAC) and quota distribution for the common fish-
ery resources in the Barents Sea Region.

Since the World Summit on Sustainable Development in Rio 1992 there has
been an increasing focus on an ecosystem approach, which since then has
been embraced in policies, management and international legislation. In
fisheries the management principle has been included in several declara-
tions and agreements. The Food and Agriculture Organization of the Unit-
ed Nations (FAO) has been working on developing guidelines that should
be considered as advice to the coastal nations (Garcia et al. 2003). They
build further on the Reykjavik declaration from 2001 and the World Sum-
mit on Sustainable Development in Johannesburg in 2002 (Bianchi 2008).
It is a study of the implementation of an ecosystem approach through the
bilateral cooperation between Norway and the Russian Federation in the
Barents Sea Region that is at the heart of this article.

Outline of the Study

In this article I am interested in the challenges of developing a bilateral
regime based on an ecosystem approach for the Barents Sea. It is especially
interesting to study how two nations who share a common resource pool
can resolve the implementation of an ecosystem approach.

[ have organized the study around three points in order to research how
well implemented the ecosystem approach is in the Barents Sea Region.
These three study points have been chosen since they will give a picture of
the extent to which there is compliance with the concept of an ecosystem
approach to resource management, and they can also serve to illustrate po-
tential challenges to applying an ecosystem approach in practical manage-
ment:

(1) A study of international agreements that have relevance for the
management of large marine ecosystems that oblige the parties to consider
a management system based on an ecosystem approach. Are the Russian
Federation and Norway party to such agreements that oblige them to im-
plement a management regime based on an ecosystem approach?
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(2) A study of national law. Is the concept of ecosystem approach incor-
porated into national fishery legislation for the parties in question, which
has relevance for the management of large marine ecosystem?

(3) A study of the content of bilateral cooperation that could enhance
the implementation of ecosystem approach to the management of a large
marine ecosystem. To what extent is an ecosystem approach a part of the
bilateral cooperation and do the parties have the intention of collecting
data in order to introduce a management system based on the ecosystem
approach?

Ecosystem Approach and the Human
Dimension

The idea of an ecosystem approach has its origin in the biological concept
of ecosystems. The travel from a scientific principle to environmental policy,
management principle and legislation has been a long one. In 1935 Alfred
G. Tansley (1871-1955) first introduced the powerful concept of ecosystem
in biological thinking in his article on “The use and abuse of vegetational
concepts and terms” (Tansley 1935: 297-303). At this time the concept of
ecosystem explicitly emphasized the living nature as a dynamic system of
processes and relationships between organic and inorganic nature. Williams
(1993: 26) clearly interprets Tansley as including humans and human activity
as part of the ‘ecosystem’ concept, but a dominating idea in classical ecology
has been the so-called “equilibrium paradigm” (Pickett & McDonnell 1993:
312) making the ecologist not deeply involved in the human dimension:

From an operational point of view, the classical paradigm implied that eco-
logists, seeking to understand how ecological systems were structured and
functioned, should work in areas free of human disturbance.

There is consensus in the theory of ecosystem-based management to in-
clude the human dimension as part of the ecosystem, not aligning itself
as an idea of studying nature apart from human influence: the ecosystem
approach calls for public participation in the planning of nature resources
and it includes humans as part of the ecosystem.

D. Scott Slocombe (1998) emphasizes that the ecosystem approach de-
veloped within different disciplines all the way back to the 1960s and “even
earlier,” and it builds on but also constitutes an important supplement to
ecology. R. Edward Grumbine (1994) traces the roots and origin of ecosys-
tem management further back to the 1930s and 1940s, but it was not before
the 1970s that if found widespread acceptance in resource planning. There
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exists an important distinction between ecosystem approach and ecosys-
tem-based management as concepts, which is acknowledged by authors that
have written on the concept of ecosystem-based management (Grumbine
1994; Slocombe 1998; Hoel 2005: 43). While the ecosystem approach is a de-
scription of the entities in the ecosystem and the way they interact with
each other and with the environment, the management regime is thus based
on an understanding of these interactions in order to harvest in a sustain-
able manner, set goals, correct a disturbance or protect elements of the eco-
system (Slocombe 1998). It is possible to distinguish between the ecosystem
approach applied as holistic management (horizontal dimension) and as
sector management (vertical dimension) for example applied to fisheries
(Hoel 2005: 43). In the research literature on ecosystem-based management
the distinction is not sharp and often the concepts of ecosystem approach,
integrated ocean management and ecosystem management are used in the
sense of ecosystem-based management alone (Slocombe 1993). Anyhow, the
development of a plan such as the Barents Sea Plan depends on successful
strategies for an ecosystem approach to biological resources utilized by hu-
mans or which could be affected by human activity.

The Barents Sea Plan contains a broad assessment covering several sec-
tors of human activity that affect the area in addition to assessments of
the status of the ecosystem and identification of knowledge gaps regard-
ing the ecosystem and possible consequences of human activity (Table 1).
An adaptation of the ecosystem approach to management of large marine
ecosystems can be viewed as paradigm changing the present state of the sys-
tem from sector-by-sector management to an integrated sectoral approach
to management (Sherman & Duda 1999). It is a strategy for integrated
management that coordinates the effort across sectors (Bugge 2009: 38).
This is partially true when it comes to the theory of ecosystem approach
and its application, but we should not forget that institutions are not eco-
systems but humans interacting through their actions with the ecosystem.
A management regime that is not ecosystem-based has been described by
Sherman & Duda (1999) as consisting of a focus on “single species, small
spatial scale, short-term perspective, humans independent of ecosystems,
management divorced from research and managing commodities,” but we
will see in the next section that the shift of focus away from single species
models is contested.

Ecosystem Approach to Fisheries
The ecosystem approach to fisheries can be viewed as a sector principle for
how to manage the specific actions of fisheries and effects on the ecosystem.




NICOLAS J. I. RODRIGUEZ, BILATERAL APPROACH TO ECOSYSTEM-BASED MARINE MANAGEMENT IN THE BARENTS SEA

e

Environmental description of the Barents Sea (5) 2002-2005
Transport at sea (4) 2003-2005
Fishery activity and aquaculture (3) 2002-2004
Petroleum activity (3) 2002 -2005
Identification of vulnerable areas (3) 2003~2005
Pressures and impacts on the Barents Sea (2) 2004 -2005
Identification of knowledge needs (1) 2005

Society and the Barents Sea (1) 2003

Table 1. An overview of the main fields where assessments have been performed in preparation of
the Barents Sea Plan (2006). The numbers in brackets indicates the number of reports within each
field. Data source: St. meld. nr. 8 (2005-2006), Appendix II.

Viewed as such, the ecosystem approach to fisheries can consist both of
normative principles and of course also of didactic principles in the sense
of conducting case studies of best practices (Bianchi et al. 2008: 5). It can be
the foundation on developing both regimes in a political sense and as nor-
mative legislative regimes, but it is also an approach originating in ecology
as a scientific viewpoint of researching, describing and searching for un-
derstanding relations between species, organisation of food webs, nutrient
cycles, environmental change (acidification of the oceans [Monaco Declara-
tion 2008; Orr et al. 2005]), climate change (Brierly & Kingsford 2009; IPCC
2007; Thackeray et al. 2010) and physical influences.

So how does an ecosystem approach to fisheries differ from today’s
way of managing fisheries? Some authors emphasize that this is not a new
approach to research, but a new approach to management (Bianchi et al.
2008: 19). But without doubt it shifts the focus for fisheries ecology to being
focused on the ecosystem context. This does not mean that single species
studies in ecology or models based on single species are useless for manage-
ment (Mace 2004; Sigurjonsson 2008)—it is the integration of these studies
in an ecosystem context that matters and is meant by an ecosystem ap-
proach.

FAO defines the ecosystem approach as:

An ecosystem approach to fisheries strives to balance diverse societal
objectives, by taking account of the knowledge and uncertainties about
biotic, abiotic and human components of ecosystems and their interac-
tions and applying an integrated approach to fisheries within ecologi-
cally meaningful boundaries (Garcia et al. 2003: 6).

When approaching the concept of ecosystem approach to fisheries, several
authors in the field wish to do away with misunderstandings about the con-
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cept, and to make clear that there is no need for management to have a
detailed and complete overview of every component of an ecosystem (Lotze
2004). In order to cope with the uncertainty, the precautionary approach
becomes quite important in relation to the concept of ecosystem approach.
I will deal with the connection between these two concepts later in this
article.

The ecosystem approach to fisheries is about managing human actions
and not about managing ecosystems as entities by themselves (Garcia et al.
2003: 6). But on the other hand, ecosystem research and understanding are
a challenge to ecology and to increasing the knowledge of details in order to
supply management with more knowledge. Traditionally fishery manage-
ment has had a focus on the stock and how to predict the maximum sus-
tainable yield from a population without creating havoc when harvesting
from the fish stock—a shift towards an ecosystem perspective would mean
considering the elements in relation to each other; Lotze (2004) expresses
it like this:

(1) all the parts (species, habitats) are kept, (2) all parts are kept in a state
(of abundance, diversity, complexity) that allows long-term persistence
and resilience of populations, communities and ecosystems, and (3)
high environmental quality is provided to ensure health and survival.

Several methods have been suggested in order to implement an ecosystem
approach to fisheries; some of them are:

The use of biological indicators. Key elements in the food web are iden-
tified and time series are collected of the key elements. It has been sug-
gested to create trophodynamic indicators (for example predation) that can
measure the interaction between different levels of the food webs, and by
this be able to say something about effects of fishing in the marine ecosys-
tem (Cury et al. 2005). Other regimes of biological indicators collect several
data on both the physical environment (pollution, nutrients etc.) and the
biological environment. The indicators are used to assess and monitor the
health and status of the ecosystem (Wisnes & Skjoldal 2008). The use of bio-
logical indicators is also typical of the assessment and monitoring methods
implemented in the EU Water Framework Directive [2000/60/EC] and the
EU Marine Strategy Framework Directive [2008/56/EC] (Skjoldal & Misund
2008).

The use of multi-species models (Andersen & Ursin 1977). These models
are presented as an alternative to the traditional single-species models, but
in order to study other aspects of the ecosystem than what is possible with
a single-species model. They model dynamically the interaction between
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several species in an ecosystem and try to predict the effects that they enact
upon each other over time and changing conditions (Lindstrem et al. 2009).
The models are fitted to historical data and in addition they can be used to
explore uncertainties and to run different scenarios (for example changing
stock levels, different harvesting regimes and environmental change).

The use of single-species models in an ecosystem context. Some authors
argue that single-species models should not be abandoned and that they
function as a supplement to multi-species models (Lindstrem et al. 2009).
Single-species models should still be used since they are in “in the spirit of
such an approach” (Mace 2004; Sigurjonsson 2008)—they only need to be
developed with more discipline and under a more cautious fishing regime.

The Regional Context

The implementation of a management regime based on an ecosystem ap-
proach requires a geographical area and of course organisational bodies/
states that have jurisdiction over the area. How do we define this geo-
graphical area? One proposal is the large marine ecosystem (LME) classifi-
cation that divides the oceans of the earth into divisions of 64 ecosystems
(Sherman & Hempel (eds.) 2009). The large marine ecosystem division is a
network of ecoregions (Fig. 2). An ecoregion can generally be defined as a
“major ecosystem, resulting from large-scale predictable patterns of solar
radiation and moisture, which in turn affect the kinds of local ecosystems
and animals and plants found there” (Bailey 1998).

The criteria for speaking about large marine ecosystems (LME) is that
they are ocean regions of 200,000 square kilometres or larger. In addition
no administrative or national boundaries have been used in identifying the
LMEs, and here ecological and oceanographical parameters are used to con-
struct and decide the size and extent of the ecoregion. ICES also gives ad-
vice based on ecoregions as an acknowledgment of an ecosystem approach
(ICES 2010: 2).

The early stages of ocean law territorialisation ensured coastal nations
jurisdiction in their adjacent waters. Newer trends in international legisla-
tion propagate a regional territorialisation that does not follow administra-
tive jurisdictional boundaries, but where classification of ecosystems is the
basis of creating ecoregions. The division between administrative jurisdic-
tional boundaries and ecoregions is a challenge to modern marine manage-
ment, when the right to exercise power cannot necessarily ensure holistic
ecological considerations in an ecoregion. The Barents Sea is the largest of
the Arctic Shelf seas and is defined as a large marine ecosystem, but only
half of this LME is covered by a comprehensive management plan.
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Fig. 2. Certain areas of the world’s oceans have been divided into 64 large marine ecosystems
(LME) (Sherman & Hempel 2009). The Barents Sea is one of the LMEs according to this division.
Data Source: National Oceanic and Atmospheric Administration (LME data)/Google Earth 5.x
(satellite data).

International Agreements.
The Convention on Biological Diversity
and the Ecosystem Approach

Norway and the Russian Federation are both parties to several international
agreements that have a focus on both conservation of marine resources and
encouraging the implementation of the ecosystem approach in biodiversity
conservation. Of special interest in this case is the Convention on Biological
Diversity, which asks the parties of the convention to apply the ecosystem
approach. There are other international treaties that both Norway and Russia
have joined that have a focus on conservation, for example the United Na-
tions Convention on the Law of the Sea (UNCLOS), and implementation
of the precautionary approach (UN Fish Stock Agreement under UNCLOS,
FAO Code of Conduct and CBD) when managing resources (cf. Table 2).
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Treaties/ Agreements/ Declarations The Russian Federation

International Council for the Exploration of the
Sea Convention 1964

United Nations Convention on the Law of the
Sea (UNCLOS) 1982

North East Atlantic Fisheries Commission
(NEAFC) Convention 1982 with amendments in
2004 and 2006

United Nations Biodiversity Convention (CBD)
1992

The Convention for the Protection of the
marine Environment of the North-East Atlantic
(OSPAR) 1992

The Agreement to Promote Compliance with
International Conservation and Management
Measures by Fishing Vessels on the High Seas
1993 (FAO Conference Resolution 15/93)

United Nations Agreement on Straddling and
Highly Migratory Fish Stocks 1995

Food and Agriculture Organization of the
United Nations Code of Conduct for
Responsible Fisheries 1995

Protocol between Norway and Iceland under
the Agreement between Norway, Iceland and
Russian concerning certain aspects of
cooperation in the area of fisheries (loophole
agreement) 1999

Reykjavik Declaration on Responsible Fisheries
in the marine ecosystem 2001

Nort East Atlantic Fisheries Commission
Agreement on Port State Control 2007
Cooperation through International Maritime
Organization (IMO) on the ship transport route
Vardg - Rgst

The llulissat Declaration 2008

Treaty on maritime delimitation and
cooperation in the Barents Sea and the Arctic
Ocean 2010

Ratified 26.05.1965

Ratified 24.06.1996

Ratified 03.07.1981

Ratified 09.07.1993

Ratified 08.09.1995

Ratified 28.12.1994

Ratified 30.12.1996

Recommendation. Voluntarily to
follow up the normative
principles in national legislation
or policies.

Agreement in force 15.07.1999

Declared 18.10.2001
Agreement in force 01.05.2007

Traffic Separation Scheme
decided by IMO, in force
01.07.2007

Declared 28.05.2008

Signed 15.09.2010 (not yet
ratified by the Norwegian
Storting)

Ratified USSR 28.10.1965/ The
Russian Federation 15.01.1992

Ratified 12.03.1997

Ratified USSR 23.04.1982/ The
Russian Federation 15.01.1992

Ratified 05.04.1995

Not a contracting party. Invited as
observers.

Not a contracting party

Ratified 04.08.1997

Recommendation. Voluntarily to
follow up the normative principles
in national legislation or policies.

Agreement in force 15.07.1999

Declared 18.10.2001
Agreement in force 01.05.2007

Supportive of sea route

Declared 28.05.2008

Signed 15.09.2010 (not yet ratified
by the Duma of the Russian
Federation)

Table 2. Treaties, agreements and declarations that are interesting in relation to the implementa-
tion of management regimes based on the ecosystem approach and the precautionary approach

in the Barents Sea.

To decide when signed international treaties create legally binding obliga-
tions for the national state, one must go to national law. In Russian law
Article 15 (4) of the Russian Constitution states:

Universally acknowledged principles and standards of international law
and international treaties of the Russian Federation shall be part of its
legal system. Should an international treaty of the Russian Federation
establish rules other than those established by law, the rules of the in-
ternational treaty shall be applied (Belyakov & Raymond 1993).

The Russian system is treated as an example of monism, which means a di-
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rect incorporation of international law with the same status as national law
when ratified. Legal scholars in Russia argue that treaties cannot be in con-
tradiction to the constitution, and thus the formulation in Article 15 (1) and
Article 125 (6) gives the constitution of the Russian federation precedence
over international law in questions of conflict (Burnham et al. 2004: 26). In
Norwegian law there is a requirement that treaties that Norway is party to
and has ratified has to be incorporated into national law and undergo treat-
ment in the National Assembly as Norwegian law—such a procedure with-
out direct implementation of international law as national law is defined as
dualism.

The ecosystem approach has existed and been developed in different
fields within resource management, but first occurred in a legal context
with the introduction of the Convention on Biological Diversity (CDB),
which entered into force in 1993 for the parties who signed the conven-
tion on the Earth Summit in Rio 1992 (UNEP 2004). Both Norway and the
Russian Federation are parties to the Convention on Biological Diversity
(Table 2). An important principle for implementation of the goals of the
Convention on Biological Diversity is the ecosystem approach. The con-
cept is not mentioned in the convention itself, but belongs to the so-called
Malawi-principles that were introduced as a strategy for implementation of
the three main objectives of the convention (cf. Art. 1). The Malawi-princi-
ples were introduced at the fifth meeting of parties (COP5) in 2000 and the
definition of Ecosystem Approach states:

[It] is based on the application of appropriate scientific methodologies
focused on levels of biological organization, which encompass the es-
sential structure, processes, functions and interactions among organ-
isms and their environment. It recognizes that humans, with their cul-

tural diversity, are an integral component of many ecosystems (COP5
2000).

A study performed by Jergensen and Henneland (2006) of four environ-
mental agreements suggests a weak follow-up of the Convention on Biologi-
cal Diversity in the Russian Federation. They describe that the environmen-
tal Non-Governmental Organisations (NGOs) and the Government had a
good relation in the early 1990s, but that the dissolution of the State Com-
mittee for Environmental Protection in 2000 was a major blow to the work
on environmental legislation and policy in the Russian Federation. On the
other hand the Russian Federation is accredited for having large protection

reserves and also a Red List of threatened species in existence independent
of the CBD.
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According to Article 5 of the Convention on Biological Diversity the
parties are encouraged to cooperate in the circumstances of shared resourc-
es and the question of biological diversity. The convention can also be ap-
plied to the marine area (cf. Article 4). This could be viewed as a supportive
means and incentive for both Norway and the Russian Federation to imple-
ment the ecosystem approach to their shared resources in cooperation in
order to reach the objectives of the convention.

The Connection Between the Ecosystem
Approach and the Precautionary Approach

The Convention on Biological Diversity also incorporates the precau-
tionary approach (cf. the Preamble). I wish in this section to discuss the
connection between the strategy for the ecosystem approach and the pre-
cautionary approach. The connection is important because we are faced
with uncertainty when we want to make management decisions regarding
marine ecosystems, and thus we need a mechanism to handle uncertainty.
In international agreements the precautionary principle serves as a mecha-
nism to handle uncertainty and avoid potential harmful actions. In the Rio
Declaration (1992: Art. 15) a general precautionary principle was formu-
lated:

In order to protect the environment, the precautionary approach shall
be widely applied by States according to their capabilities. Where there
are threats of serious or irreversible damage, lack of full scientific cer-
tainty shall not be used as a reason for postponing cost-effective meas-
ures to prevent environmental degradation.

There is a distinction between the concept of precautionary principle for-
mulated in the Rio Declaration above and the concept of precautionary ap-
proach. The first concept was seen as signifying the nature of pollution
substances during the FAO conference leading toward the FAO Code of
Conduct for Responsible Fisheries (1995), where Norway and the Russian
Federation were among the nations who where critical towards imple-
menting a precautionary principle to fisheries management (Hgnneland
2004: 11). Nevertheless a more modified concept of precautionary approach
was applied to the FAO Code of Conduct for Responsible Fisheries and the
UN Fish Stock Agreement. Later the FAO Code of Conduct for Responsi-
ble Fisheries was also supplied with normative principles for implementing
an ecosystem approach and a FAO Compliance Agreement. The FAO Code
of Conduct is a voluntary agreement, while the FAO Compliance Agree-
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ment is legally binding and a part of the FAO Code of Conduct (Henriksen
et al. 2006: 6).

In addition to the Convention on Biological Diversity, the precaution-
ary approach is also a part of the FAO Code of Conduct (a voluntary party
document) and the UN Fish Stock Agreement (a legally binding document
for fish stocks of the high seas and in the coastal state jurisdiction).

The origin of the concept of precautionary approach can be traced to the
Vorsorgeprinzip (German Vorsorge, ‘precaution, foresight”) (Bugge 1999: 77,
Henneland 2004: 8), which was developed during the 1970s in German en-
vironmental law, and later was first transferred and applied to international
law for prevention of ocean pollution. Later the principle has found its way
into the national legislation of different countries and as an important prin-
ciple implemented in international law.

In addition both the concept of precautionary approach and that of eco-
system approach can be said to qualify as soft law (Kroepelien 2007), but the
concept and principle of ecosystem approach and precautionary approach can
both be said to be in the process of being incorporated as more than ‘soft
law’ concepts in Norwegian management legislation. In the Norwegian Ma-
rine Resources Act (MRA 2009: §7) the concepts are brought together as a
guiding principle for the management regime of ocean resources (in effect
1 January 2009, see MRA 2009: § 7). The same is the case with the Norwe-
gian Nature Diversity Act (NDA), which also covers territorial waters (12
nautical miles) of the ocean area (in effect 1 July 2009, see NDA 2009: § 9).
The concept of ecosystem approach functions as a guideline for management
decisions in natural resource management.

ICES has recognized the concept of ecosystem approach (ICES 2002;
ICES 2004), and that it can be developed to be part of their advice regarding
fishery management and as a basis for the science of marine spatial planning.
Unlike the precautionary approach, which is included in their model pre-
dictions as a factor, the role of the ecosystem approach has been formulated
as something that the organization will introduce stepwise and defined as:

A holistic management of human activities based on knowledge about
the ecosystem functions in order to achieve a sustainable use of goods
and services from the system, and maintain their functions.

According to the 1995 FAO Code of Conduct for Responsible Fisheries, the
precautionary approach should be applied in situations where

the absence of adequate scientific information should not be used as a
reason for postponing or failing to take measures to conserve target spe-

o1
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cies, associated or dependent species and non-target species and their
environment (cf. Section 6.5 in the FAO Code of Conduct for Respon-
sible Fisheries 1995).

Viewed in this manner the precautionary approach becomes an important
part of an ecosystem approach ensuring a mechanism for handling uncer-
tainty. Currently ICES is working on developing a framework for Maximum
Sustainable Yield (MSY) to be implemented in quota advice, which will
replace the precautionary approach by 2015. It is argued that MSY is consist-
ent with a precautionary approach, but that MSY will lead to better results
in stock management than the latter alone (ICES 2010: 8).

The Ocean Resource and Environmental
Cooperation

In the dawn before the establishment of exclusive economic zones or eco-
nomic zones (1976-1977), quota allocations and fishery protection zones
(1958-1978), the basis of a marine scientific cooperation between Norway
and the Union of Soviet Socialist Republics (USSR) arose during the 1950s.
The cooperation was introduced in the aftermath of a controversy regard-
ing the reason for the fluctuating fish stocks of the Barents Sea, and espe-
cially the fluctuating stocks of North-East Arctic cod (Gadhus morhua)
(see Fig. 3) and Norwegian spring spawning herring (Clupea harengus)
(Rattingen et al. 2007). In 1957 official cooperation on marine scientific
exploration of the sea was introduced in spite of both nations already be-
ing members of the International Council for the Exploration of the Sea
(ICES), but the organization was not at that time involved in direct man-
agement issues and therefore there was a need for closer cooperation. In
1960 treaties between Norway and the USSR were signed on fishery zones
along the two nations’ coasts that neither of the parties was allowed to
enter, but later a new treaty was negotiated and signed on 15 March 1962
concerning the right for USSR vessels to fish in the six to twelve mile limit
off the Norwegian coast in exchange for Norwegian vessels to fish in the
territory of the USSR (Moon 1964). The will to create treaties and negotia-
tions on the issue of fishery illustrates the importance of the biological
resources of the Barents Sea.

Further in 1974 Norway and the USSR agreed on establishing a Joint
Norwegian-Russian Fishery Commission. The formal cooperation was es-
tablished as a supplement to the international management efforts taking
place at that time within the North East Atlantic Fisheries Commission
(NEAFC) (Honneland 2007a: 8) and the commission has held yearly meet-
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ings since 1976. North-East Arctic cod, haddock (Melanogrammus aeglefi-
nus), capelin (Mallotus villosus) and red king crab (Paralithodes camtschati-
cus) (until the year 2008) stock of the Barents Sea have been managed in
cooperation (Fig. 4). The parties have agreed on a division rule 50:50 for
cod and haddock, the capelin divided according to a rule of 60:40 in favour
of Norway (Henneland 1998) and 50:50 for the red king crab in the years
1994-2001 (limited research harvest). In the 29t session the parties agreed
on commercial harvesting of the red king crab from the autumn of 2002
(St. meld. nr. 40 2006-2007: 15).

The total allowable catch (TAC) has since 1959 been set by ICES for
the Northern Waters (Eikeland & Riabova 2002). Norway and the Russian
Federation are not bound to follow the advice and they can decide otherwise
in their negotiations. ICES introduced the precautionary approach in their
advice from 1999, and this also represented a regime change for the Joint
Norwegian-Russian Fishery Commission (Protocol of the 27t session 1998:
section 5.1).

I will discuss two examples of the specific co-management of species in
the Joint Norwegian-Russian Fishery Commission with importance for an
ecosystem approach and the use of the precautionary approach.

1. The case of the cod fisheries

Disagreement has especially centred on the most important commercial
fish stock of the Barents Sea: North-East Arctic cod (Henneland 2007b). In
general the cooperation between the Russian Federation and Norway has
been a success story (see Fig. 3), but during the 1990s there was disagreement
about discrepancies between scientific recommendations and established
quotas (Henneland 2007b). A relatively stable level has existed for the TAC
for the North-East Arctic cod seen as an average, but there have been varia-
tions in the TAC from 160,000 tons in 1990 to 850,000 tons in 1997 (Eikeland
& Riabova 2002) for North-East Arctic cod, and since the 1960s Norway has
also claimed that the Russians have been overfishing in the Barents Sea (see
Table 3). These claims have been documented through a series of reports
(Fig. 3 and Table 3) from the Norwegian Directorate of Fisheries (Status
reports for 2002-2008).

Table 3 gives an overview of the estimates covering the years 2002 to
2008 on the estimated rate of overfishing according to the agreed quotas
between Norway and Russia. For the year 2004 the Directorate of Fisher-
ies calculated overfishing of cod to be in the range 80,000 tons to 107,000
tons (Status report for 2004: 10). This trend showed a small decrease from
the estimated overfishing in 2003. Further in 2005 the estimations showed
a new breach of agreed quota for cod in the order of 101,300 tons (Status
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Agreed TAC Norwegian Quota | Approximation Overfishing — NOR | Overfishing—RUS | "Overbooking"

2002

2003

2004

2005
2006
2007
2008
2009

395000 183550 155550 70000 - 100000 90000 21716
(68%)
395000 183550 155550 60000 - 115000 115000 27748
(51%)
486000 212600 204600 80000 - 107000 117000 30000
(46%)
485000 213700 204700 101000 (69%) 166000 41000
471000 207700 198700 117000 (62%) 127000 28000
367000 187500 179500 40000 (75%) 41087 8757 13000
408000 179650 170650 15000 (84%) 15000 0 7000
507000 222100 213100 0 0 0 0

Table 3. Estimates on overfishing 2002-2009 of North-East Arctic cod in the Barents Sea. The
column “Approximation” gives the yearly estimates presented by the Norwegian Directorate of
Fisheries on Russian overfishing. The Russian Federation and Norway have presented different esti-
mates for ICES on Russian overfishing in the Barents Sea. Overfishing has been a high priority issue
in the Joint Norwegian-Russian Fishery Commission in the last few years. Both parties agree that
bilateral cooperation and the NEAFC agreement on port state control 2007 have been successful
in reducing the problem of overfishing in the Barents Sea (estimates by Norway and the Russian
Federation given as “Overfishing-NOR” and “Overfishing-RUS”). The column “Overbooking” rep-
resents Norwegian overfishing of cod in the Barents Sea for the years 2007 and 2008. The “over-
booking” situation was due to how quota allocation was practised, and the incident of 2007 and
2008 was openly communicated to the Joint Norwegian-Russian Fishery Commission. In 2009

no overfishing was detected. Data sources: Reports from the Norwegian Directorate of Fisheries
2002-2008 (Status for 2002 [2003]-2008 [2009]; Protocol of the 37" session (2008); Protocol
of the 38" session (2009) of the Joint Russian-Norwegian Fisheries Commission; ICES (2008).

report for 2005: 13), and the year 2006 an overfished weight of 77,300 tons
of cod (Status report for 2006: 8). The numbers show a further decrease
towards 2008, which has been attributed to the success of the port control
and cooperation between authorities in the Russian Federation and Norway.

The cod quota is shared 50:50 between the Russian Federation and Nor-
way after about 15 per cent is given away to third countries. The third coun-
tries are EU countries, Iceland and the Faroese Islands (Hoel 2005: 38).

A new management rule for the North-East Arctic cod was applied at
the 32" and 33" meetings of the Joint Norwegian-Russian Fishery Commis-
sion. This new harvesting rule is based on the precautionary approach with
a forecast for three years for the cod stock and the variation should not be
more than +/- 10 per cent from year to year (Protocol of the 32" session
2003; Protocol of the 33" session 2004). This rule is also known as the man-
agement plan for North-East Arctic cod. A similar harvesting regime based
on the precautionary approach was also applied to the other stocks under
the commission. However, at the 37" session in 2008 the commission did
not apply the precautionary harvest rule because the North-East Arctic cod
stock was estimated to be in quite a good shape, but it was underlined that
the precautionary harvest rule would be considered when setting TACs in
the future (Protocol of the 37t Session 2008: 3). The TAC was set at a total
of 525,000 tons for North-East Arctic cod in 20009.
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Fig. 3. Statistics for the catch of North-East Arctic cod in the Barents Sea 1977-2011 (Y-axis:
tonnes; X-axis: years). The International Council for the Exploration of the Sea (ICES) was estab-
lished in Copenhagen in 1902 and is an international organisation for scientific investigations of
the marine ecosystem. The first meetings that led to the formation of ICES was held in Stockholm
(1899) and Christiania (1901) respectively. The figure includes both recommendations (ICES TAC),
highest catch option that gives an increase in spawning stock biomass (ICES HIO), agreed quotas
between Norway and the Russian Federation in the Joint Norwegian-Russian Fisheries Commis-
sion (AGREED TAC) and actual catch in total (CATCH). The ICES TAC is a primary recommenda-
tion given as best scientific advice to the Joint Norwegian-Russian Fishery Commission. The advice
is not legally binding. Data sources: Henneland 2007a and reports from ICES regarding stock
advice for the North-East Arctic cod (ICES 1976-2010).

2. The case of red king crab

The Barents Sea has been exposed to two invasive crab species; the best
known of them is the Kamchatka king crab also known as red king crab
(Paralithoides camtschaticus), that was intentionally introduced to the eco-
system by Russian scientists between 1961 and 1969 (Orlov & Ivanov 1978).
The other species is the snowcrab (Chionoecetes opilio), which is assumed
to have been introduced by release of ballast water from a ship/ships, but
other explanations are possible. In research performed by PINRO the spe-
cies’ core area has been located to the Goose Bank, and in a conference pa-
per for ICES S. A. Kuzmin (2000: 6) stated that the species is able to form
a significant commercial stock and that it does not represent a threat with
regard to competition for resources with the red king crab.

Norway and Russia have since 1994 managed the king crab population
together through the Joint Fisheries Commission. At the meeting of the
Joint Norwegian-Russian Fisheries Commission in 2007 the parties agreed
not to manage the stock of red king crab (Paralithodes camtschaticus) in co-
operation (see Fig. 4), but instead have separate management regimes for
the species (Protocol of the 36t session 2007, Section 9: 6-7).
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Fig. 4. Statistics for the total amount of allowable catch for the red king crab stock in the Barents
Sea 1994-2009. Data Source: Ministry of Fisheries and Coastal Affairs and Protocols from the
Joint Norwegian-Russian Fisheries Commission 1994-2009.

A hypothesis that has also been introduced about the possible harm that
the species could cause to the endemic species, is that it could possibly be
linked to the transfer of Trypanosoma murmanensis, which is a protozoan
that act as a blood parasite in fish (Hemmingsen et al. 2005). The parasite T.
murmanensis is transferred to marine fish by the leech Johanssonia arctica. A
favourite substrate where the leech puts its eggs is the carapace of the king
crab. Measurements of the Varangerfjord-area by Hemmingsen et al. (2005)
suggest a link between high rates of T. murmanensis in the blood of marine
fish and the presence of king crab. Another fear is how the crab might pos-
sibly affect the ecosystem in other manners, such as predation and competi-
tion with endemic species (Oug et al. 2010).

The red king crab is a challenge to a management regime based on the
ecosystem approach. What policies to implement against invasive species?
Here the contradictory response has been to manage the red king crab as a
commercial stock instead of as an invasive species through the Joint Nor-
wegian-Russian Fishery Commission. In the Norwegian management re-
gime the red king crab is treated as an invasive species west of 26° E (free
catch area) and as a commercial species east of 26° E (quota regulated). In
February 2009 the Norwegian Ministry of Fisheries and Coastal Affairs
(MFCA 2009a) reported that it feared a negative influence of the free catch
area on the quota regulated area, and decided to reduce the TAC by 200,000
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individuals. In contrast, in October 2009 the ministry (MFCA 2009b) gave
5 million NOK to rent vessels in order to conduct increased fishing for red
king crab west of 26° E and deplete the presence further here as part of the
five-year management plan for red king crab (St. meld. nr. 40 2006-2007).

The Specific Fishery Management Regimes
of Norway and the Russian Federation

[ will here focus on the current status of the Norwegian and Russian fishery
regime established for the Barents Sea at the national level pertaining to
the fishery legislation. Understanding of the current established regimes is
important in order to assess the possibility of cooperative management of
the Barents Sea implementing the principle of ecosystem-based manage-
ment. The Russian part of the Barents Sea is a part of the Northern Fishery
Basin, which constitutes the second most important fishery region in Russia
(Honneland 2004: 4). The fishery regions in Russia are connected to certain
administrative regions and not to specific sea areas, for example the North-
ern Fishery Basin consists of the federal subjects of Murmansk, Arkhan-
gelsk Oblasts, the Republic of Karelia and the Nenets autonomous okrug
(Henneland 2004: 4). Characteristic of the development in the post-Soviet
area are rapid changes in the structure of the fisheries management and the
power struggle for control between the regional and federal level.

An observation of the Russian legal system is that many of the reso-
lutions, decisions and decrees issued are not enforced at all. This makes
Henneland (2005a) conclude and characterize the legislative work done as
“inertia at the higher levels of the governing hierarchy and a flood of legal
documents at its lower levels.”

Today the fisheries are under control of the State Committee for Fish-
eries, despite the power conflict between the regional and federal level for
control of the fisheries industry (Hgnneland 2005b: 60). The State Commit-
tee for Fisheries also has the administrative responsibility for research and
regulation. The Federal Border Service, which is now a unit of the Federal
Security Bureau, is responsible for border control and enforcement.

The preparatory work on the Russian fisheries law was started early in
the 1990s by the Federal Parliament and after several rejections the State
Duma approved the law on 19 July 2000 (Henneland 2005a). After this
there followed several rejections in the further document treatment of the
law; it was first rejected by the Federal Council because of a dispute among
regional leaders, and later on it was rejected by the President of the Rus-
sian Federation, and finally there was a new rejection by the State Duma of
the revised draft in 2001 (Henneland 2005a). The main disagreement con-
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cerned the distribution of power between the regional and federal level in
the management of biological resources, and another characteristic is con-
tinuous reorganizations of the bureaucracy regarding fisheries management
(Henneland & Jorgensen 2006: 96). Finally a law on fisheries and conserva-
tion of aquatic biological resources was adopted on 20 December 2004 (cf.
Federal Law No. 166-FZ). In the above-mentioned Fishery Act from 2004
there are no remnants of concepts like precautionary approach or ecosystem
approach, but instead one finds wordings in article 1(7) such as preservation
of biological resources:

meaning maintenance of aquatic biological resources or restoration thereof
to a level that ensures the maximum sustainable procurement (catch) of
aquatic biological resources as well as the biological diversity thereof by
means of using scientific data to implement measures for study, preserva-
tion, reproduction, rational use of aquatic biological resources and preser-
vation of the habitat thereof (Korolev & Sigurdarson 2005: 17).

The wording can be interpreted as being in consistency with an ecosystem-
based management.

In the research literature Geir Honneland (2004: 5) has investigated
the following question regarding the Russian fisheries: “To what extent
Russian fisheries management practice since the early 1990s qualifies as
precautionary.” He concludes that there are few traces of the precaution-
ary approach in Russian national legislation and that the concept is absent
from Russian legislation at the federal and regional level, but that Russia
has agreed to the concept by being part of international agreements and
international cooperation forums that emphasize this approach (Honne-
land 2004: 167-168).

Discussion

What needs to be done in order to implement an ecosystem approach in the
Barents Sea? I set out to discuss the possibility to implement the ecosystem
approach as a regime of management for the fisheries in the Barents Sea on
the basis of bilateral cooperation.

Even if Article 15 (4) in the constitution of the Russian Federation
opens up for a direct incorporation of the foundations of the Conven-
tion on Biological Diversity in Russian law, the treaty’s goals are not cur-
rently prioritized by the Government of the Russian Federation (Jorgensen
& Honneland 2006). On the other hand, the Russians actively discuss the
policies on both the ecosystem approach and the precautionary approach
through the meetings in the Joint Norwegian-Russian Fishery Commission
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and the Joint Russian-Norwegian Commission on Co-operation in the Field
of Environmental Protection.

Even if the precautionary approach and the ecosystem approach are not
actively used explicitly in the Federal law on fishing and preservation of
aquatic biological resources, the law explicitly mentions that it is going to
base the management regime on scientific advice (cf. Article 2). In Article
4 of the Federal law on fishing and preservation of aquatic biological re-
sources there is also an opening for international law to prevail above the
federal law:

If international treaties of the Russian Federation on fishing and preserva-
tion of aquatic biological resources have established rules that differ from
the ones available in the legislation on aquatic biological resources the rules
of these international treaties shall prevail.

The wording of the new law from 2004 is open and for the regime based on
bilateral cooperation in the Barents Sea this indirectly opens for a regime
that can develop on the basis of a precautionary approach and ecosystem
approach, but it is a basis that is possible to change as long as the principle
is not directly codified in law.

The example of cod being harvested several hundred tons over the
TAC in the period 2002-2006 undermines the use of all biological predic-
tive models and efforts by the authorities to create a sustainable harvest
regime. Important in this context is the NEAFC agreement of 1 May 2007
on harbour control of fish landings. This regime is expected to keep a bet-
ter control of fish landings and control the levels of fish being harvested.
Statistics presented at the 37t session of the Joint Norwegian-Russian Fish-
ery Commission indicated a further reduction in illegal overfishing in 2007
(Protocol of the 37 session 2008: see section 5.1). The two last years have
also shown a further reduction in overfishing (Table 3). According to a re-
port from V. K. Zilanov (2005), a long time member of the Joint Norwegian-
Russian Fishery Commission, the solution should be to:

1. establish a joint Russian-Norwegian fisheries monitoring and control
centre for the whole Barents Sea and give this centre necessary authori-
ties to carry out joint Russian-Norwegian control over fishing activities
at sea and in ports as well as the rights to close and open areas and stop
fishing when the TAC level is reached; 2. harmonise legislation of both
countries in the field of fisheries management, control and enforcement
in the Barents Sea.

B
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Even if the Norwegian government has put emphasis on the Barents Sea,
the Russian Federation has management responsibility for several great sea
areas. According to an interview (Seljeseth 2008) with Minister of Fisheries
Andrey Krainiy, a prioritized area for the Russian Federation is the Far East
Fisheries and the Caspian Sea:

Det ville jo veere trist hvis vi skal bli husket som den generasjonen som
utryddet steren. I Iran har de dedsstraff ved henging for ulovlig ster-
fiske. Jeg sier ikke at vi skal innfore det samme her, men jeg ser at det
virker.

[Tt will be sad if we are remembered as the generation that eradicated
the sturgeon [Huso huso]. In Iran they have the death penalty by hang-
ing for illegal sturgeon fishing. I don’t say that we will introduce such
measures, but I see that this actually works.’]

It is the unregulated fisheries in the Far East Fisheries and the Caspian Sea
that will be prioritized. In the same interview, published in Nordlys on 25
January 2008, Krainiy states that the major dispute in the Barents Sea is
the fisheries protection zone around Svalbard: “Det at Norge valgte 8 utvide
sonen rundt Svalbard fra 3 til 200 nautiske mil er noe vi aldri har godtatt og
ikke vil godta” ['We have never accepted and will never accept that Norway
chose to extend the zone around Svalbard from 3 to 200 nautical miles’]
(Seljeseth 2008). During the spring of 2008 it was expected that the Russian
Federation would issue 27 new regulations in the field pertaining to fisher-
ies in a major clean-up of the Russian fisheries. Among regulations that
have been introduced is that all fish caught in the Russian economic zone
should be delivered to Russian ports (cf. Federal Law No. 333-FZ). An im-
portant step forward is the agreement on a borderline between the Russian
Federation and Norway in the Barents Sea and in the Polar Sea announced
on 27 April 2010. The agreement was signed in Murmansk on 15 September
2010, but is still awaiting a formal ratification by the Russian Duma and the
Norwegian Storting before it can be concluded that 40 years of negotia-
tions have ended. Article 4 (3) in the new treaty states that Norway and the
Russian Federation shall to a wide extent apply the precautionary approach
in questions of common fishery resources (TNR 2010). In article 4 (2) close
cooperation in issues of shared fishery resources is emphasised.

The Norwegian Government states in its strategy document for the
northern area: “The Government emphasizes that Norwegian policy to-
wards Russia should be pragmatic, based on interests and a focus on coop-
eration” (Regjeringens nordomradestrategi 2006: 9). The strongest link at
the moment to a possible ecosystem approach to the Barents Sea fisheries is
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present in the scientific cooperation and the bilateral cooperation between
Norway and the Russian Federation. Since 2005 a more formal focus has been
emphasised on the ocean environment through the ocean environment group
as a subgroup under the commission. As noted by researchers at the Fridtjof
Nansen Institute, this has given the commission a more specific and detailed
working area than the more widespread agenda that existed previously (Rowe
et al. 2007: 14). At the Joint Russian-Norwegian Commission on Co-operation
in the field of Environmental Protection meeting in Molde, 20 November
2007, the parties agreed on making a joint report on the environmental status
and biological resources of the Barents Sea (Protocol from the 13* meeting
2007, HAV-1:1). The two bilateral commissions have been in support of mak-
ing a joint ecosystem assessment for the whole Barents Sea (Quillfeldt (ed.)
2008: 91). The proposed data collection will be one step further in support of
introducing an ecosystem approach to the whole Barents Sea region. In 2009
a historical joint Norwegian Russian report (Stiansen et al. (eds.) 2009) was
published on the state of the Barents Sea ecosystem. In the press release from
the Norwegian Ministry of Environment it was claimed that this was viewed
by Russian authorities to be a first step towards a management plan for the
Russian part of the Barents Sea.

ACKNOWLEDGEMENTS

I would like to thank my supervisors Rune Rosland (The Modelling Group,
Department of Biology, University of Bergen) and Sigrid Eskeland Schiitz
(Faculty of Law, University of Bergen) for consultations in preparation of
this manuscript. Interpretations, mistakes or any errors are the sole respon-
sibility of the author.

REFERENCES

Archives

The Archive of the Ministry of Fisheries and Coastal Affairs, Oslo

Protocol of the 27t session (1998). The protocol of the Joint Russian-Norwegian Fisheries
Commission, 14 November 1998, Tromsg, Norway.

Protocol of the 327 session (2003). The protocol of the Joint Russian-Norwegian Fisheries
Commission, 14 November 2003, St. Petersburg, The Russian Federation.

Protocol of the 33 session (2004). The protocol of the Joint Russian-Norwegian Fisheries
Commission, 29 October 2004, Alesund, Norway.

Protocol of the 36 session (2007). The protocol of the Joint Russian-Norwegian Fisheries
Commission, 26 October 2007, St. Petersburg, The Russian Federation.

Protocol from the 13*" meeting (2007). The protocol from the meeting of the Joint Nor-
wegian-Russian Environmental Commission, 20 November 2007, Molde, Norway.




NICOLAS J. I. RODRIGUEZ, BILATERAL APPROACH TO ECOSYSTEM-BASED MARINE MANAGEMENT IN THE BARENTS SEA

Protocol of the 37t session (2008). The protocol of the Joint Russian-Norwegian Fisheries
Commission, 16 October 2008, Bergen, Norway.

Protocol of the 38" session (2009). The protocol of the Joint Russian-Norwegian Fisheries
Commission, 9 October 2009, Sochi, The Russian Federation.

Literature

Andersen, K. P. & Ursin, E. (1977). “A multispecies extension of the Beverton and Holt the-
ory of fishing, with accounts of phosphorus circulation and primary production,”
Meddelelser fra Danmarks Fiskeri- og Havundersogleser, vol. 7, pp. 319-435.

Bailey, R. G. (1998). Ecoregions. The Ecosystem Geography of the Oceans and Continents, New
York: Springer-Verlag.

Belyakov, V. V. & Raymond, W. J. (1993). Constitution of The Russian Federation (With Com-
mentaries and Interpretation by American and Russian Scholars), Brunswick &
Novosti: Brunswick Publishing Corporation and Russia’s Information Agency
Novosti.

Bianchi, G. (2008). “The concept of the Ecosystem Approach to Fisheries in FAO,” in The
Ecosystem Approach to Fisheries, eds. G. Bianchi & H. R. Skjoldal, Wallingford, UK:
CAB]I, pp. 20-38.

Bianchi, G., Sandberg, P, Skjoldal, H. R. & Thoérarinsson, K. (2008). “The Bergen conference
on implementing the Ecosystem Approach to Fisheries (Bergen, Norway, 26-28
September 2006). Summary and Main Conclusions,” in The Ecosystem Approach to
Fisheries, eds. G. Bianchi & H. R. Skjoldal, Wallingford, UK: CABI, pp. 1-19.

Brierley, A. S. & Kingsford, M. J. (2009). “Impacts of climate change on marine organisms
and ecosystems,” Current Biology, vol. 19, 14, pp. 602-614.

Bugge, H. C. (1999). Forurensningsansvaret. Det okonomiske ansvar for d forebygge, reparere og
erstatte skade ved forurensning [‘Pollution responsibility. The economic responsibi-
lity to prevent, repair and compensate pollution damage’], Oslo: Tano-Aschehoug.

— (2009). Leerebok i miljeforvaltningsrett [ Textbook in enviromental administrative law’],
Oslo: Universitetsforlaget.

Burnham, W,, Maggs, P. B. & Danilenko, G. M. (2004). Law and Legal System of the Russian
Federation, New York: Juris Publishing.

COP5 (2000). “Decisions adopted by the Conference of the Parties to the Convention on
Biological Diversity at its Fifth Meeting. Nairobi, 15-26 May 2000. Decision V/6;”
www.cbd.int/decision/cop/?id=7148; access date 12 December 2010.

Cury, P. M., Shannon, L. J,, Roux, J.-P, Daskalov, G. M., Jarre, A., Moloney, C. L. & Pauly, D.
(2005). “Trophodynamic indicators for an ecosystem approach to fisheries,” ICES
Journal of Marine Science, 62, pp. 430-442.

Eikeland, S. & Riabova, L. (2002). “The battle for resource rent. Securing the profit from
forest and fish resources in northern Russia post-1990,” Europe-Asia Studies, 54(7),
pp. 1085-1100.

FAO Code of Conduct for Responsible Fisheries (1995); ftp://ftp.fao.org/docrep/fao/ 005/
v9878e/v9878e00.pdf; access date 31 August 2010.

Federal Law No. 166-FZ. “On Fisheries and Conservation of Aquatic Biological Resources,”
Government of the Russian Federation.

Federal Law No. 333-FZ. “On Fisheries and Preservation of Aquatic Biological Resources.
Changes in effect 1 January 2009,” Government of the Russian Federation.

Garcia, S. M., Zerbi, A., Aliaume, C., Do Chi, T., Lasserre, G. (2003). The Ecosystem Approach




JOURNAL OF NORTHERN STUDIES 22010, PP.79-106

to Fisheries. Issues, Terminology, Principles, Institutional Foundations, Implementation
and Outlook_ (FAQO Fisheries Technical Paper 443), Rome: FAQ.

Grumbine, R. E. (1994). “What is ecosystem management?” Conservation Biology, 8(1), pp.
27-38.

Hemmingsen, W., Jansen, P. A. & MacKenzie, K. (2005). “Crabs, leeches and trypanosomes.
An unholy trinity?,” Marine Pollution Bulletin, 50, pp. 336-339.

Henriksen, T., Honneland, G. & Sydnes, A. K. (2006). Law and Politics in Ocean Governance.
The UN Fish Stocks Agreement and Regional Fisheries Management Regimes, Leiden:
Martinus Nijhoff Publishers.

Hoel, A. H. (2005). “Economic zone. The case of Norway,” in A Sea Change. The Exclusive
Economic Zone and Governance Institutions for Living Marine Resources, eds. S. A.
Ebbin, A. H. Hoel & A. K. Sydnes, Dordrecht, The Netherlands: Springer, pp. 33-46.

Honneland, G. (1998). “Autonomy and regionalisation in the fisheries management of
northwestern Russia,” Marine Policy, 22(1), pp. 57-65.

— (2004). Russian Fisheries Management. The Precautionary Approach in Theory and Practice,
Leiden: Martinus Nijhoff Publishers.

— (2005a). “Fisheries management in post-Soviet Russia. Legislation, principles, and struc-
ture,” Ocean Development & International Law, 36, pp. 179-194.

— (2005b). “Fisheries management in the Russian Federation,” in A Sea Change. The Exclu-
sive Economic Zone and Governance Institutions for Living Marine Resources, eds. S. A.
Ebbin, A. H. Hoel & A. K. Sydnes, Dordrecht, The Netherlands: Springer, pp. 49-61.

— (2007a). Kvotekamp og kyststatssolidaritet. Norsk-Russisk firskeriforvaltning gjennom 30 dr
[‘Quota battles and solidarity between coastal states. Norwegian-Russian fisheries
management through 30 years’], Bergen: Fagbokforlaget.

— (2007b). “Norway and Russia in the Barents Sea. Cooperation and conflict in fisheries
management,” Russian Analytical Digest, 20, pp. 9-11.

Honneland, G. & Jorgensen, J. H. (2006). Moderne russisk politikk. En innforing i Russlands
politiske system [ Modern Russian Politics. An introduction to the Russian Political
System’], Bergen: Fagbokforlaget.

ICES (2002). The ICES Action Plan, 2003-2007 (adopted by Council on 28 October 2002).

— (2004). Report of the Thirteenth ICES Dialogue Meeting. Advancing Scientific Advice for an
Ecosystem Approach to Management. Collaboration Amongst Managers, Scientists, and
other Stakeholders (ICES Cooperative Research Report 267).

— (2008). “ICES AFWG Report 2008. Report of the Arctic Fisheries Working Group. ICES
CM 2008\ACOM:01;” www.ices.dk/reports/ ACOM/2008/ AFWG/AFWGO08.pdf;
access date 12 January 2011.

— (2010). “General context of advice. May 2010 advice;” www.ices.dk/committe/acom/
comwork/ report/2010/2010/Introduction%20for20Advice.pdf; access date 18 Sep-
tember 2010.

IPCC (2007). Climate Change 2007. Synthesis Report. Contribution of Working Groups I, I and
III to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change,
eds. R. K. Pachauri & A. Reisinger, IPCC, Geneva, Switzerland.

Jorgensen, J. H. & Honneland, G. (2006). “Implementing global nature protection agree-
ments in Russia,” Journal of International Wildlife Law & Policy, 9(1), pp. 33-53.

Korolev, Y. & Sigurdarson, J. (2005). “Survey of the fish industry in Russia, Eurofish;” http://
www.utanrikisraduneyti.is/media/vidskiptathjonustan/Skyrsla_FISH_INDUS-
TRY_IN_RUSSIA_I_Eurofish.pdf; access date 31 August 2010.

Kroepelien, K. E (2007). “The Norwegian Barents Sea management plan and the EC Marine




NICOLAS J. I. RODRIGUEZ, BILATERAL APPROACH TO ECOSYSTEM-BASED MARINE MANAGEMENT IN THE BARENTS SEA

Strategy Directive. Some political and legal challenges with an Ecosystem-Based
Approach to the protection for the European marine environment,” Review of Euro-
pean Community & International Environmental Law, 16(1), pp. 24-35.

Kuzmin, S. A. (2000). “Spreading of snow crab chinoecetes oplio (fabricus) in the Barents
Sea,” ICES Advisory Committee on the Marine Environment (ACME 2000). Session on
Marine Biological Invasions: Retrospectives for the 20" Century. Prospectives, Polar Re-
search Institute of Marine Fisheries and Oceanography (PINRO).

Lindstrem, U., Smout, S., Howell, D. & Bogstad, B. (2009). “Modelling multi-species interac-
tions in the Barents Sea ecosystem with special emphasis on minke whales and their
interactions with cod, herring and capelin,” Deep-Sea Research 11, 56, pp. 2068-2079.

Lotze, H. K. (2004). “Repetitive history of resource depletion and mismanagement. The
need for a shift in perspective,” Marine Ecology Progress Series, 274, pp. 282-291.

Mace, P. M.. (2004). “In defense of fisheries scientists, single-species models and other scape-
goats. Confronting the real problem,” Marine Ecology Progress Series, 274, pp. 285-
291

MFCA (2009a). “Fastsettelse av totalkvote p& kongekrabbe i 2009/2010” [‘Press release 17
February 2009 regarding the 2009 quota for the red king crab’], No. 09/2009, Min-
istry of Fisheries and Coastal Affairs, Norway.

— (2009b). Utrydningsfiske av kongekrabbe. [‘Press release 2 October 2009 on depletion of
the red king crab’], No. 93/2209, Ministry of Fisheries and Coastal Affairs, Norway.

Monaco Declaration (2008). Second International Symposium on the Ocean in a High-CO2
World; www.oceanacidification.net/Symposium2008/MonacoDeclaration.pdf; ac-
cess date 31 August 2010.

Moon, V. B. (1964). “Soviet-Norwegian relations since 1945,” The Western Political Quaterly,
17(4), pp. 659-670.

MRA (2009). “The Norwegian Marine Resources Act (Norw. LOV 2008-06-06 nr 37: Lov om
forvaltning av viltlevande marine ressursar [havressurslova));” http://websir.lovdata.
no/cgi-lex/wiftfil?/lov/nl/hl-20080606-037.html; access date 13 September 2010.

NDA (2009). “The Nature Diversity Act (Norw. Lov om forvaltning av naturens mang-
fold [naturmangfoldloven]);” http://websirlovdata.no/cgi-lex/wiftfil?/lov/nl/hl-
20090619-100.html; access date 13 September 2010.

Olsen, E., Gjosater, H., Rottingen, I., Dommasnes, A., Fossum, P. & Sandberg, P. (2007). “The
Norwegian ecosystem-based management plan for the Barents Sea (short commu-
nication),” ICES Journal of Marine Science, 64, pp. 599-602.

Orlov, Y. I. & Ivanov, B. G. (1978). “On the introduction of the Kamchatka king crab Paralith-
odes camtschatica (Decapoda: Anomura: Lithodidae) into the Barents Sea,” Marine
Biology, 48, pp. 373-375.

Orr, J. C., Fabry, V. J,, Aumont, O., Bopp, L., Doney, S. C., Feely, R. A., Gnanadesikan, A.,
Gruber, N, Ishida, A, Joos, F, Key, R. M, Lindsay, K., Maier-Reimer, E., Matear, R.,
Monfray, P, Mouchet, A., Najjar, R. G,, Plattner, G.-K., Rodgers, K. B, Sabine, C. L.,
Sarmiento, J. L., Schlitzer, R., Slater, R. D., Totterdell, L. J., Weirig, M.-E,, Yamanaka,
Y. & Yool, A. (2005). “Anthropogenic ocean acidification over the twenty-first cen-
tury and its impact on calcifying organisms,” Nature, vol. 437, pp. 681-686.

Oug, E., Cochrane, S. K. J,, Sundet, J. H., Norling, K., Nilsson, H. C. & Vansteenbrugge, L.
(2010). Effekter av kongekrabben pd oko-systemet pd blotbunn. Undersokelser i Varanger
2006-2009 [‘Effects of the red king crab on the ecosystem of soft sediments. In-
vestigations in Varanger 2006-2009'], Published by NIVA, Akvaplan-NIVA and the
Institute of Marine Research. Report No. 6037-2010.




JOURNAL OF NORTHERN STUDIES 22010, PP.79-106

Pickett, S. T. A. & McDonnell, M. J. (1993). “Humans as components of ecosystem. A syn-
thesis,” in Humans as Components of Ecosystems. The Ecology of Subtle Human Effects
and Populated Areas, eds. M. J. McDonnell & S. T. A. Pickett, New York: Springer-
Verlag, pp. 310-317.

Quillfeldt, C. H. v. (ed.) (2008). @kosystembasert forvaltning av Barentshavet og havomrddene
utenfor Lofoten 2008. Rapport fra Faglig forum til den interdepartementale styringsgrup-
pen for forvaltningsplanen [‘Ecosystem-based management of the Barents Sea and
the sea areas off Lofoten 2008’], Tromsg: Norsk Polarinstitutt.

Regjeringens nordomradestrategi [‘The government’s High North strategy’] (2006). Pub-
lished by the Government of Stoltenberg II.

Rio Declaration (1992). “Rio declaration on environment and development;” www.un.org/
documents/ga/confl51/aconf15126-lannex1l.htm; access date 1 April 2009.

Rattingen, L., Gjoseter, H. & Sunnset, B. H. (2007). “Norsk-russisk forskersamarbeid 50 &r”
[‘Norwegian-Russian research cooperation through 50 years'], Havforskningsnytt 16,
Institute of Marine Research, Norway.

Rowe, L., Honneland, G. & Moe, A. (2007). Evaluering av miljovernsamarbeidet mellom Norge
og Russland [‘Evaluation of the environmental protection cooperation between
Norway and Russia’] (Rapport utarbeidet pa oppdrag fra Miljoverndepartementet,
Fridtjof Nansens Institutt), FNI Rapport 7/2007.

Seljeseth, G. (2008). “Putins ryddegutt har oppskriften klar” [‘Putin’s table clearer has the
recipe ready’], interview with Andrej Krainij in the Nordlys 25 January 2008, p. 15.

Sherman, K. & Duda, A. M. (1999). “An ecosystem approach to global assessment and man-
agement of coastal waters,” Marine Ecology Progress Serie 190, pp. 271-287.

Sherman, K. & Hempel, G. (eds.) (2009). The UNEP Large Marine Ecosystem Report. A per-
spective on changing conditions in LMEs of the world’s Regional Seas (UNEP Regional
Seas Report and Studies 182), United Nations Environment Programme: Nairobi.

Sigurjonsson, J. (2008). “Ecosystem-based fisheries management in Iceland. Implementa-
tion and some practical considerations,” in The Ecosystem Approach to Fisheries, eds.
G. Bianchi & H. R. Skjoldal, Wallingford, UK: CABI, pp. 247-261.

Skjoldal, H. R. & Misund, O. A. (2008). “Ecosystem approach to management. Definitions,
principles and experiences from implementation in the North Sea,” in The Ecosys-
tem Approach to Fisheries, eds. G. Bianchi & H. R. Skjoldal, Wallingford, UK: CABI,
pp. 209-227.

Slocombe, D. S. (1993). “Implementing ecosystem-based management. Development of
theory, practice, and research for planning and managing a region,” BioScience,
43(9), pp. 612-622.

— (1998). “Lessons from experience with ecosystem-based management,” Landscape and
Urban Planning, 40, pp. 31-39.

St. meld. nr. 8 (2005-2006). Helhetlig forvaltning av det marine miljo i Barentshavet og
havomradene utenfor Lofoten (forvaltningsplan), tilrddning fra Miljeverndeparte-
mentet av 31. mars 2006, godkjent i statsrdd samme dag. Regjeringen Stoltenberg II
[Report No. 8 to the Storting (2005-2006). Integrated management of the marine
environment of the Barents Sea and the sea areas off the Lofoten Islands’], Ministry
of the Environment, Norway.

St. meld. nr. 40 (2006-2007). Forvaltning av kongekrabbe, tilrdding fra Fiskeri- og kyst-
departementet av 14. september 2007, godkjent i statsrdd samme dag. Regjeringen
Stoltenberg II. [Report No. 40 to the Storting (2006-2007). The management of
the king crab’], Ministry of Fisheries and Coastal Affairs, Norway.




Status report for 2002 (2003). “Russian cod fishing/transhipment at sea,” Directorate of
Fisheries, Norway.

Status report for 2003 (2004). “Russian cod fishing/transhipment at sea,” Directorate of
Fisheries, Norway.

Status report for 2004 (2005). “Russian cod fishing/transhipment at sea,” Directorate of
Fisheries, Norway.

Status report for 2005 (2006). “Russian cod and haddock fishing/transhipment at sea,” Di-
rectorate of Fisheries, Norway.

Status report for 2006 (2007). “Russian fishing of cod and haddock 2006,” Directorate of
Fisheries, Norway.

Status report for 2007 (2008). “Russian fishing of cod and haddock 2007,” Directorate of
Fisheries, Norway.

Status report for 2008 (2009). “Russian fishing of cod and haddock 2008,” Directorate of
Fisheries, Norway.

Stiansen, J. E., Korneev, O., Titov, O., Arneberg, P, Filin, A., Hansen, J. R., Hoines, A, Mara-
saev, S. (eds.) (2009). Joint Norwegian-Russian Environmental Status 2008. Report on
the Barents Sea Ecosystem. Part I1. Complete report (IMR/PINRO Joint Report Series
2000:3).

Tansley, A. G. (1935). “The use and abuse of vegetational concepts and terms,” Ecology, 16(3),
pp- 284-307.

Thackeray, S. J., Sparks, H. S., Frederiksen, M., Burthe, S., Bacon, P. J,, Bell, J. R., Botham,
M. S., Brereton, T. M., Bright, P. W,, Carvalho, L., Clutton-Brock, T., Dawson, A.,
Edwards, M., Elliott, J. M., Harrington, R., Johns, D., Jones, L. D., Jones, J. T., Leech,
D. I, Roy, D. B, Scott, W. A., Smith, M., Smithers, R. J., Winfield, I. J. & Wanless, S.
(2010). “Trophic level asynchrony in rates of phenological change for marine, fresh-
water and terrestrial environments,” Global Change Biology, 16(12), pp. 3304-3313.

TNR (2010). “Treaty between Norway and the Russian Federation on a maritime border and
cooperation in the Barents Sea and the Polar Sea;” www.regjeringen.no/upload/
UD/Vedlegg/Folke rett/avtale_norsk.pdf; access date 18 September 2010.

UNEP (2004). The Convention on Biological Diversity. From Conception to Implementation, UN
Environment Programme.

Williams, M. (1993). “An exceptionally powerful biotic factor,” in Humans as Components
of Ecosystems. The Ecology of Subtle Human Effects and Populated Areas, eds. M. J.
McDonnell & S. T. A. Pickett, New York: Springer-Verlag, pp. 24-39.

Wisnes, . & Skjoldal, H. R. (2008). “Management plan for the Norwegian part of the Bar-
ents Sea ecosystem,” in The Ecosystem Approach to Fisheries, eds. G. Bianchi & H. R.
Skjoldal, Wallingford, UK: CABI, pp. 228-246.

Zilanov, V. K. (2005). “The Use of TAC as Management Measure in the Barents Sea, Member
of the Government of the Murmansk Region, Director of the Department for Food,
Fisheries and Agriculture of the Murmansk Region, Russia. The 11" Joint Russian-
Norwegian Symposium (Ecosystem dynamics and optimal long-term harvest in
the Barents Sea Fisheries),” Murmansk, PINRO, 15-17 August 2005; www.assess-
ment.imr.no/Request/HTMLLinks/Symposium2005/V.K.%20Zilanov. pdf; access
date 31 August 2010.



