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Summary 

Introduction – Over-fishing
Historically the Barents Sea is one of the oldest areas for commercial fishing. But
harvesting did not significantly impact the ecosystem until the beginning of the 20th

Century. With the development of deep sea trawling, the practice of over-fishing
became more prevalent. At the same time, the fisheries underwent extensive develop-
ment and begun to focus on species that had not been commercially exploited before
– such as capelin and polar cod. Then came the collapse of the Soviet Union, which
brought a new economic reality, and a renewed impetus for the fishing industry.
Those fishing vessels in Murmansk and Arkhangel, which had not been sold to
buyers overseas, returned to the Barents Sea in the belief that the fish stocks were
still abundant. However, fish stocks had already been partially depleted. 

Between the 1950s – early 1980s the contribution of the Barents Sea and
surrounding waters to the world catch of fish and seafood averaged 5% (2.9 million
tons). However, by 1990 the total catch in the region had dropped significantly to 0.8
million tons – less than 1% of the global catch. Since then it has varied little. Since
the implementation of exclusive economic zones (EEZ) in the Barents Sea, Russia’s
proportion of the catch has averaged 39%; compared to Norway’s share, which has
been 56%.

During the entire 20th Century the size of the catch for commercial fish has grown
in parallel with natural rises in stocks – more fish, more fishing. Herring and capelin
are good examples where this occurred: where catches and capacity increased in
periods of abundant fish, but did not decrease when stocks were on the downturn –
due to natural variation and fishing pressure. History shows that regulatory measures
usually come too late and are insufficient to control the pressure on fish stocks. This
has resulted in a subsequent depression in fish numbers. 

Such practices have strongly affected the fish and invertebrate resources of the
Barents Sea. It has also led to a considerable loss in potential harvesting for most
commercial species including the Arcto-Norwegian cod, redfish, halibuts, herring and
capelin. These losses have also been calculated – for instance the estimated differ-
ence between the potential catch under the precautionary regime of exploitation and
the actual catch between 1970 and the 1990s – is at a minimum of 30 million tons.
The Institute of Marine Research in Bergen, Norway estimates that if the fishing
pressure from 1990 to 2000 had been kept at the level recommended by the ICES
(International Council for the Exploration of the Seas) the spawning biomass in 2000
would have been closer to 900,000 tons, instead of the 220,000 tons that were actu-
ally observed.

Indirect impact
Several decades of intensive exploitation not only had a direct impact on harvested
populations of fish and invertebrates, it also had a significant indirect impact on
various components of the Barents Sea ecosystem – from communities on the seabed
to top predators – including seabirds and marine mammals. Bottom trawling became
one of the most critical agents in intensive commercial fishing. In places where
bottom trawling was especially high, the benthic – bottom dwelling – biomass
dropped by up to 70%, with an approximate four years lag in recovery time.

A deficiency of feeding organisms – specifically dominant fish species taken by
humans – created a new trophic, or feeding, situation in the ecosystem during the late
1980s. Following the collapse of the capelin stocks – at least partly due to over-
fishing – a drop in the populations of kittiwakes, other seagulls, and specifically
guillemots off the Murman coast was observed. 
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The activity of the fishing fleet in the Barents Sea affects nesting ecology and the
reproductive characteristics of marine colonial birds due to changes in their feeding
resources. In some species, such as large gulls and kittiwakes, the nesting period is
delayed (when compared with average nesting dates). For kittiwakes and two species
of cormorants the average clutch size is directly correlated to the size of the fish
resources. And the number of eggs is reduced when feeding conditions are subop-
timal. If fish concentrations are either depleted or absent when chicks are feeding,
then mass mortality of chicks occurs due to starvation. However, in marine and
herring gulls there is no such correlation. When feeding resources are scarce these
birds do not produce the second clutch if the first is lost. 

Laws and legislation
Until December 2004 Russia did not have a special federal law, which regulates the
fishing industry. At the federal level marine fisheries are regulated by the following
laws: 
• On the Animal World 
• On Ecological Expert Review – Ob Ecologicheskoy Expertize
• On the Continental Shelf
• On the Territorial Sea and the Internal Marine Waters
• On the Exclusive Economic Zone
• The Water Code. 

On 20 December 2004 the new federal law “On Fishery and Protection of Aquatic
Biological Resources” was adopted by the Russian Parliament. 

Other groups of regulatory documents include the “basin fishing rules”, which
have changed little since 1989, and governmental statutes delegating responsibility
for fishery management, control and enforcement to particular agencies. Fishing
quotas and their allocation is regulated by a series of statutes issued in late 2003. All
these laws are weakly cross-referred. This pool of documents is now under re-consid-
eration for updating under provisions of the new Fishery Law. In total the new law
requires 42 updated or newly adopted regulatory documents.

It is of interest to note that Russia’s President Vladimir Putin vetoed the previous
proposed draft of the federal law “On Fishery”, which had been approved by two
chambers of the Russian Parliament or State Duma, in 2001. This was due to the
law’s numerous contradictions with other federal acts. Characteristically the history
of the fisheries law in independent Russia reiterates the law present during the Soviet
era. This law had been discussed for roughly 40 years, but has never been agreed
upon or issued. This example, along with recent debates on the fishery policy of the
European Union, clearly demonstrates how the legal framework is unable to effec-
tively regulate the multitude of fishery stakeholders. 

In recent years the structure of Russia’s fishery management – including enforce-
ment – has been in a state of continual flux. The most considerable transformations
occurred in 2004. The government is now in the process of establishing a system
comprised of three components, which includes:
• Department for Fisheries, Ministry for Agriculture and Fishery – This federal body

is responsible for policy and preparation of new regulation.
• Federal Agency for Fisheries – This deals with the assessment, replenishment and

management of resources on behalf of the state. Parts of the former rybvods (direc-
torates for aquatic biological resources protection and replenishment) will be
regional bodies of the Federal Agency for Fisheries. Other parts of the former
rybvods will become parts of the Service of the Veterinary, Phytosanitary, Game
and Fishing Control.

• Directorate of Fishery Control of the Service of Veterinary, Phytosanitary, Hunting
and Fishing Control is a body responsible for controlling Russian fisheries via
licensing of all fisheries and enforcement of fisheries in the inland waters (that
may also include estuaries and even internal marine waters, i.e. Kandalaksha Bay
of the White Sea, where the Border Service traditionally does not have capacity). 
Aside from these government bodies, the Border Service of the Federal Security

Service plays a role. It is responsible for enforcing how Russia’s biological resources
are utilized in its territorial seas, internal marine waters, and EEZs
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Research and the total allowable catch
Fishery research institutions, including the Polar Institute for Marine Fisheries and
Oceanography (PINRO) in Murmansk and the Northern branch of PINRO
(SevPINRO), assess fish stocks and other marine resources in the Barents and White
Sea, as well as the North Atlantic. Some stocks are also jointly assessed with
Norwegian specialists. In the assessment and forecast of fish stocks mathematical
modeling is widely used. In recent years PINRO has developed a multi-species
approach including ecosystem modeling. This allows these organizations to formu-
late a balanced strategy for exploitation at the ecosystem level. Research on fish
stocks in the Barents and White Sea also involves academic institution including the
Murmansk Marine Biological Institute and the fishery division of the Zoological
Institute, St. Petersburg.

Estimates of fish stocks and proposals for the size of the total allowable catch
(TAC) are presented to the State Ecological Expert Review – SEER (gosudarstven-
naya ecologicheskaya expertiza). The Ministry for Natural Resources has set up a
SEER panel. This includes specialists that are not formally affiliated with fishery
institutions, including specialists from the Academy of Sciences and universities.
Until 2002 the Ministry also invited environmental organizations, but in recent years
such organizations have been refused access to the panel. Since the panel is convened
in Moscow, only experts living in the capital city are usually invited. The Ministry
says that there is a lack of funds to invite specialists from the provinces.

TAC proposals for trans-boundary species in the Barents and Norwegian Seas are
presented to the SEER panel and are approved by the joint Russian Norwegian
Fisheries Commission. Approval and consideration of proposals by the national panel
remains just a formality. 

In 1998 the introduction of both the SEER panel for proposing the TAC became an
important step in the development of managing fisheries. The panel is also supposed
to be a tool to help alleviate the negative environmental impact of fishing. However,
the panel’s current practices in both areas mean that it is ineffective in managing
Russia’s fisheries. 

By-catch, discards and illegal fishing in 1990–2000s
Catch data is incomplete, because by-catch, discarded fish (discards) and illegal
fishing are not fully accounted for in forecasts for commercial stocks – in particular
cod and haddock (where virtual population analysis is used). Populations of these
fish species are usually overestimated by between 15 to 30%, due to underestimating
fish mortality, which includes by-catch, discards and unreported catches. For redfish,
woolfish and halibut fisheries, the by-catch can account for as much as 40 to 50% of
the official catch. 

Discards remain a serious problem. In the Barents Sea and adjacent waters,
between 1993 and 2002, the Russian cod industry lost varying amounts of fish. In the
1993 to 94 period, 1.7 to 1.8% of the catch were discarded, while in 1998, it
accounted for 12.7% of the annual catch. The average over this ten-year period was
2%. Discarded fish was at its highest level in Russia’s EEZ, where it accounts for –
on average – 40% of the total annual discard. While the Joint Fishery Area
contributes for up to 25% of the discarded fish count. The bulk of discarded fish are
small – typically cod aged three to four years that are very abundant in these areas.

Aside from high levels of discarded fish, one negative characteristic of fisheries in
the Barents Sea is illegal and unreported fishing done by license holders. They catch
fish above and beyond their quotas. The Norwegian fisheries directorate and the
country’s coastguard were the first to calculate estimates for illegal catches of cods.
They estimated the extent of over-fishing by Russian vessels in the Barents Sea
between 2002 and 2003. A report, which was released in the beginning of August
2004, states that Russia had over-fished its quota by between 130 and 215,000 tons
during this period. According to the report these are conservative estimates, real
figures may be higher. 
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Economic importance of fisheries
In the Russian northwest fisheries play an important social role. The entire infrastruc-
ture of villages – called kolkhozes – on the coast of the White Sea is funded through
fishing in the Barents, as well as the North Atlantic Sea. 

In Russia’s Barents Sea region there are four administrative regions. Three of
which, Murmansk Oblast, the Republic of Karelia, and Arkhangelsk Oblast are
among the most important fishing regions in the country. Historically, this region has
made an increasing contribution to the total fish catch of Russia – 30% on average. In
contrast to fishing enterprises in the Russian Far East, which mostly fish in Russia’s
EEZ, the companies of the Russian Northwest harvest considerable fish stocks in
various areas of the Atlantic Ocean outside of the Barents and White Seas. The
capacity of the fishing fleet is much greater than the marine resources present in the
sea.

The fish catch of enterprises in the three main regions of the Russian Northwest
increased from 244.5 thousand tons in 1999 to 354.2 thousand tons in 2002. This is
mainly due to an increase in the catch of capelin. In 2003 natural fluctuations in the
capelin stock led to a decline – and therefore in 2004 the fishery was closed. A
general decrease in the ground fish catch led to a reduction in the fisheries’ effective-
ness, even though it was balanced by an increase in the number of pelagic fish caught
(ground fish is valued considerably higher than pelagic fish).

Analysis at PINRO indicates that the expense of operating virtually all types of
fishing vessels exceeds remittances from the fish caught. In 2002, most of the fishing
enterprises in the Murmansk Oblast officially reported financial losses. In Russia’s
Northwest this difficult situation deepened by an unsuccessful experiment carried out
by the government between 2001 and 2003 – the introduction of quota auctions. 

Recreational fisheries
Recreational fishing in the Barents and White Sea Basin has always been important.
But only recently has it become a sector for the regional economy. In the 1990s,
fishing for wild Atlantic salmon (semga) using the “catch and release” approach
began to develop on the Kola Peninsula. This experience was adopted from the U.S.
and Canada. With considerable foreign investment, enterprises now exist that
specialize in fishing tourism. 

Investment became possible due to the special value of the Kola Peninsula wild
salmon. Its great size and active behaviour make it attractive for anglers from
Western Europe. Tourists come from the UK (35%), Scandinavia (21%), U.S. (15%),
France (5%) and Germany (1.5%). Recently, the proportion of Russian tourists has
grown as well. Seven companies offer salmon tours. They provide up to 76% of the
total tax income for Murmansk’s tourism sector.

At the same time recreational fishing on the Kola Peninsula shows some environ-
mental and social problems. The basic problem is the lack of transparency of “catch
and release” fishing and how it affects the health of salmon populations. The practice
impacts the viable reproductive characteristics of released specimens. Recreational
fishing aimed at affluent tourists also poses social challenges, where local people are
often refused access to the salmon. 

In the White Sea region local people are the ones that practice recreational fishing,
therefore a picture of how fishing impacts the economies of these communities is not
available. In spite of considerable environmental and social challenges, recreational
fishing has great potential in the development and sustainable use of fish resources in
the region. Sport fishing boats may be able to sail into the border zone of the Barents
Sea when bureaucratic hurdles are overcome. Sport fishing for cod, haddock, halibuts
and even sharks could be possible when the industry develops. 

External factors
In the Barents Sea region the fisheries and ecosystem are also dependent on external
factors. The most important of these is the destabilization of the global climate due to
greenhouse gas emissions. This makes any prediction about the future status of
fishery resources rather uncertain.
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Potentially the extraction and transportation of hydrocarbons represents a signifi-
cant threat to the industry. The extension of operations will greatly increase the prob-
ability of oil spills, hydrocarbon and chemical leaks. Such plans should include
harvest control rules, based on sound science and the precautionary principle.
Research shows that fish eggs and larvae are particularly vulnerable to toxic chemi-
cals found in oil. Small amounts of oil in seawater have proven lethal to cod larvae.

Furthermore, in laboratory testing chemical substances found in “produced water”
(water extracted along with oil and gas from the reservoirs) affect the reproductive
capacity of cod. Construction of petroleum industry infrastructure on the Continental
shelf will inevitably lead to the indirect competition between fishermen and oil
industry for seabed resources. 

Long-term impacts on ecosystem
The long-term impact of several factors – including intensive industrial fishing – have
led to a marked transformation in the Barents Sea ecosystem and a subsequent
decrease in productivity. Yet the overexploitation of resources and a potential collapse
in the fisheries have been avoided. This is because of the management responses
from both the Russian and Norwegian sides. They have learned lessons from the past
and have a long history of fishery management. 

However, there is still a risk of a fishery crisis similar to that in the North Sea and
off Canada’s East coast, where man’s activities have transformed the ecosystem. This
could occur if fish harvests grow and the traditional practice of managing fish stocks
continues, whereby the marine resources are viewed as a simple set of single species
rather than a complex ecosystem.

The risk of a profound crisis in the future is also increasing because of the complex
structure of the Russian fishery sector and the difficult economical situation it faces.
There is also a significant dependence on exports of largely unprocessed fish to
Norway and other European countries. Therefore, there are few incentives to fully
utilize the catch including the development of effective technologies for fish
processing and the manufacture of value added products. In the current environment
the economic pre-conditions for over-exploitation of marine resources persists. This
results in a continued and increasing high level of discard and illegal, as well as
unreported catches.

Recommendations

Russia and Norway must develop joint management plans in the Barents and
Norwegian seas for all trans-boundary commercial stocks of ground and pelagic fish,
as well as invertebrates. In contrast to existing management procedures, new step-by-
step plans must lead to an improvement in the quality of fish stocks. 

A fresh policy must also better account for and estimate fish mortality – from by-
catch, discard and unreported catch – as well as natural mortality, including
consumption by various groups of predators.

A strategy needs to be developed and agreed upon that allocate fishing resources
more optimally. It would incorporate various climatic situations and account for the
distribution of juvenile cod, which constitutes the main bulk of discarded fish. 

Special measures that minimize discarded fish should also be prescribed, but it
should also meet the interests of both Russian and Norwegian fishermen. For
instance Russian fishermen should be able to fish for cod in the western Barents Sea
when the eastern Barents Sea is strongly dominated by undersized cod.

An important component of any new management plans should be a commitment
to decreasing the fishing capacity or at least re-structuring it. The management plan
should be developed jointly by Russian and Norwegian fishery specialists with the
participation of non-governmental organizations, including fishermen associations,
conservation organizations and ICES experts, with approval by the Joint Russian
Norwegian Commission on Fisheries.

The present procedure of setting TAC’s in Russia must be gradually replaced by a
management plan for particular fisheries that is adopted for limited periods – say
around five years.
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The plans should be based on the United Nations Code of Conduct for Responsible
Fishing and should at least include:
• A description and procedure for assessing fish stocks 
• A method for determining which fish stock segments should be harvested in a

sustainable way
• An environmental impact study that looks at fishing methods
• Ways to reduce the effects of fishing on the ecosystem
• A mechanism to control the plan based on work by independent scientists and

inspectors.
New proposals should be subject to the Federal Ecological Expert Review for

particular fisheries once every five years. The implementation of any plan has to be
controlled by governmental organizations and be transparent to the general public.

After the plan has been implemented the targets should be evaluated and the plan
revised for the next period. The adjusted plan would then be resubmitted to the
Federal Ecological Expert Review. 

Management plans for the Barents and the White Seas fisheries should encompass
the following:
• Trans-boundary ground and pelagic commercial fish, as well as invertebrate

species – administered jointly with Norway
• polar cod
• plaice
• Iceland scallop and other domestic seabed species
• White Sea herring
• Chesha-Pechora herring
• Coastal stocks of Murmansk cod
• Coastal stocks of the White Sea main bays
• Coastal stocks of Chesha and Pechora bays

When management plans are developed for fisheries in coastal municipalities,
local fishermen and non-governmental organizations (NGOs) should be actively
involved. 

Establish fishing-free zones
It is important to establish areas that are permanently free from trawling and
dredging. It should also be forbidden to construct offshore infrastructure in these
areas. These reserves will provide recovering seabed communities and will serve as
nursery and recruitment areas for commercial species. These will also act as bench-
mark environments. Differences between undisturbed fishing-free zones and areas
affected by bottom trawling can then be compared over time. Sites proposed include
the Central, Geese, and Murman Banks.

Better training for observers
A body of professional scientific observers and inspectors should be formed. The
observers must be trained using a special program. They also must obtain nationally,
as well as internationally, recognizable certificates. The task of observers is to obtain
objective data on fishery practices, including detailed records on the composition of
catches. Certified observers should be under the auspices of a professional associa-
tion, where salaries are sufficient and significant enough to ensure that their work is
independent on board fishing vessels.

Observers will be appointed to fishing vessels according to the management plans
for each of the particular fisheries and in accordance with bilateral agreements and
scientific programs.

Reduce the legal by-catch
It is imperative to solve the problem of by-catches within a legal framework and
employ technological, as well as economical methods to utilize the catch fully. This
can be achieved by: 
• Changing the fishing regulations
• Offering fishing vessels technologies developed by governmental institutions
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• Investing in the technological modernization of fishing vessels
• Giving preferences to companies that specialize in reloading and utilizing by-

catches.
• Towards added-value products

The investment policy in offshore fisheries of the Northern Basin of Russia must
be directed towards the gradual replacement of numerous old vessels. Currently there
are only a few modern processing vessels. Instead old boats land relatively cheap and
under-processed catches at foreign ports and produce little in the way of added value
products – in particular frozen fillets. The maintenance of old vessels costs about the
same as the modern ones but the final products have lower price. This stimulates
unreported and even illegal catch.

Reduce illegal, unregulated and uncontrolled fishing
Illegal fishing can seriously undermine the present fishing management and there are
indications that the illegal catch of cod is significant. A wise step in IUU fishing
reduction or elimination may be an introduction of standard fishing effort documen-
tation that is common and obligatory for all fishing vessels and export documents for
fish products. Keeping under control all fish product sales with corresponding
tonnage to the TAC share of particular fishing vessel may bring all poachers to the
courtroom. 

Transparency in recreational fisheries
Recreational fisheries should be developed in a more transparent way with preference
to small and medium-sized enterprises (SMEs) registered in local municipalities,
which pays taxes to local communities. A transparent system monitoring wild
Atlantic salmon should be established on Russian rivers where “catch and release”
fishing is practiced.
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1. Brief description of the area

The Barents Sea ecoregion embraces a fraction of
the northeast Atlantic, Barents, White Seas and
adjacent portions of the Norwegian and Kara Seas
and their islands as well as the archipelagoes of
Spitsbergen, Franz Josef Land, and Novaya Zemlya.
It accounts for approximately 2.2 million km2 of
marine surface. The region also encompasses the
coasts of Finnmark, Troms, and the Nordland coun-
ties (Norway), the Murmansk and Archangelsk
Oblast, the Republic of Karelia, the Nenets and
Yamalo-Nenets Autonomous Areas (Russia).

The Barents Sea is one of the world’s most biolog-
ically productive polar seas. Nowhere on the globe
do southern oceanic currents reach such high lati-
tudes. The dynamic environment, hydrological polar
fronts, seasonal ice cover and a permanent sea-ice
barrier ensures that the Barents Sea has a high
biological productivity. Prolific phyto- and
zooplankton production, as well as relatively short
food chains, helps support numerous fish popula-
tions, large assemblages of seabirds and waterbirds,
as well as great numbers of sea mammals.

The Barents Sea covers 1,424,000 km2 of a conti-
nental shelf fringing the Eurasian landmass and has
an average depth of about 200 m.

Temperature, glacial, and oceanographic charac-
teristics of the Barents Sea are highly variable.

The Barents Sea does not have any open sea
stretches outside the jurisdiction of coastal states
(Russia and Norway). However, a delimitation of the

continental shelf has yet to be implemented. These sovereign states have different
approaches to the delimitation of the Barents Sea shelf. There is so-called grey zone
between Russia and Norway. The Russian view is based on the resolution of the
Presidium of the USSR Central Executive Committee “On Designation of Lands and
Islands situated in the Arctic Ocean as the Territory of the USSR” issued on April 15,
1926. In contrast, Norway considers that the boundary should follow the continental
shelf, in agreement with the United Nations Convention on the Law of the Sea
concluded in 1982 (for details see Denisov 2002). The southwestern portion of the
Barents Sea partly covers the “grey zone” and the exclusive economic zones (EEZ)
of Russia and Norway respectively make-up the “contiguous fishing area,” where
ships of both countries have traditionally exploited marine resources (Fig. 1).

10 Fisheries in the Russian Barents Sea and the White Sea: Ecological challenges

Fig. 1. Enclave position in the
Barents Sea: 1 – the polar
boundary of Russia, 2 – the
boundary proposed by Norway,
3 – oil and gas perspective
geological structures, 4 –
Contiguous fishery area.
(Denisov 2002). 



2. Fishing in the Barents Sea: 
An insight into history

The Barents Sea is globally imporant for commercial fishing and has a long history.
The Russian population of the White Sea coast (the pomory) and the inhabitants of
northern Norway were the first to exploit its biological resources on a large scale. As
early as the 16th Century they practiced long-line fishing for cod offshore from the
East Murman to the Lofoten Islands. At the same time, the pomory hunted sea
mammals – in particular walruses – off the coasts of the Novaya Zemlya and
Spitsbergen archipelagoes.

The British, Dutch, German and other whaling ships once frequented the islands of
Spitsbergen. By the end of the 18th Century the hunt for whales and pinnipeds had
already altered the ecosystems of the Barents and White Sea. This led to the extinc-
tion of the walrus in the White Sea, while populations around Novaya Zemlya and
Spitsbergen were decimated. Populations of the Bowhead and Northern Right Whale
were considerably cut back, while the Atlantic population of the Grey Whale annihi-
lated. 

Until the early 20th Century fishing did not significantly influence the ecosystem.
Natural factors were the only ones influencing variations in catches and biological
resources. Pomory fishermen clearly understood the dependence of catches on
external circumstances. They believed that: “when God bestows that capelin be used
for bait and when cod travels in immense schools, then catches may be bigger. If
there is no capelin, haddock or lobworms used for bait and cod schools are few, then
catches may be smaller” (Mokievsky & Spiridonov 1999). 

Early in the 20th Century the first steam trawlers, which were mostly British, came
to the Barents Sea. They mainly trawled for flatfish. After ten years stocks had been
depleted. And by the beginning of World War I catches had dropped significantly.
However, fish numbers crept back when trawling stopped during the war. With the
end of the war fishing resumed, but by the mid-1920s, overexploitation of stocks
made fisheries inefficient (Suvorov 1948). British ships then left for other areas. At
this stage the Soviet trawling industry began to develop. Cod, haddock and halibut
were the main focus of the early trawlers. By the late 1920s, trawling was much more
efficient than long-lining, and hence trawlers earned considerably more than tradi-
tional fishing methods. At this time trawling ports began to grow – first in
Archangelsk, then in Murmansk. They attracted inhabitants of coastal villages that
had necessary skills, but also people from all over the Soviet Union.

At this stage long-line fishing was discontinued. Even in the mid-1930s some
experts warned against over-fishing due to trawling. They wrote that a relatively
small outlay in capital could stabilize catches. However, indications
that over-fishing was occurring appeared more often. The trawling
industry developed extensively it expanded into new parts of the
Barents Sea and adjacent waters. New species were also included in
the catch, such as capelin and Arctic cod. Before, these species had
been only used for bait (Mokievsky & Spiridonov 1999).

By the early 1970s, the fish resources in the Barents Sea and
adjacent portions of the northeast Atlantic had decreased consider-
ably. Most of the Barents Sea fishing fleet worked beyond its
boundaries – in the north Atlantic, off northeast Africa, Namibia, the
Patagonian shelf and the Antarctic. After the disintegration of the
Soviet Union and the development of a new economic reality many
of these vessels – which were not sold off – returned to the Barents
Sea. Therefore, a significant fishing fleet congregated where stocks
were much scarcer than before. 
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According to ICES data (summarized by Semenov et al. 2001) about 115 million
tons of fish and other marine resources were taken in the Barents Sea region between
1955 and 1999 – the mean annual catch was 2.55 million tons. During this period the
USSR/Russia took 34.1% (about 39 million tons) of the total catch, while Norway
caught 55.5% (about 64 million tons). Other countries accounted for 10.4% (about 12
million tons). After the introduction of the 200-mile exclusive economic zones,
catches for the USSR/Russia averaged roughly 39% and those of Norway accounted
for 56%. 

For decades, the Barents Sea region provided on average 5% (and sometimes
more) of the world’s catch of fish and other marine resources. The mean annual catch
of Russian fishermen between 1955 and 1999 was about 870,000 tons. Between 1955
and 1985, before fish stocks and catch sizes were decimated, the mean annual catch
reached nearly one million tons, while the mean total catch of the Barents Sea region
was 2.9 million tons. However, by 1990, the total annual catch decreased to 0.8
million tons (less than 1% of the world catch). In recent times it has remained at this
level with only minor fluctuations (Fig. 2).
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3. Main biological resources 
and their exploitation

3.1. Resource and catch dynamics of commercial fish 
and invertebrates of the Barents Sea

The Barents Sea’s fish fauna accounts for about 150 species. One
third of them are rare boreal visitors from the west. In total between
90 and 95 species are residents of the Barents Sea. In total 30 species
are of commercial importance (Promyslovye ryby – 1952; Benko,
Ponomarenko – 1972; Promyslovye biologicheskie resursy – 1977a,
b). Russian institutes determine the total allowable catch for 24
commercial populations of fish species in the Barents Sea; this
includes four fish species in the White Sea. Fishing for invertebrates
is much less developed, therefore the TAC list merely accounts for
nine species. By comparison, the TAC in the seas of Russia’s far-east
there are 65 commercial populations of fish and 35 commercial
population of invertebrates. 

The main commercial fish species of the Barents Sea (over 95%
of catches in the region) are as follows: 
• Capelin Mallotus villosus 
• Cod Gadus morrhua 
• Haddock Melanogrammus Aeglefinus
• Pollock Pollachius virens 
• Arctic cod Boreogadus saida (important in the 1970s)
• Atlantic herring Clupea harengus
• Two species of Redfish Sebastes mentella and S. marinus
• Greenland halibut Reinhardtius hippoglossoides
• Three species of Wolfish (Anarhichas lupus, _. minor, _. latifrons

Steen et Hallgrim = _. denticulatus Kroyer)
• Two species of flatfish (Pleuronectes platessa, Hippoglossoides

platessoides limandoides). 
• Anadromous fish represented by the Atlantic salmon Salmo salar.

Important invertebrates primarily include the northern shrimp
Pandalus borealis. In the latest decade the Iceland scallop Clamys islandica has
become important.

The Kamchatka king crab (Paralithodes camchaticus) was successfully introduced
to the Barents Sea during the 1960s, trawling for it has developed in recent years. Its
numbers have been growing. This has provided considerable incidental catches on
fishing vessels both in Russian and Norwegian waters. A joint Russian-Norwegian
fishing commission (JRNC) decided that specialized crabbing should be opened in
2004.

Stocks of the main commercial Barents Sea species are assessed during surveys
carried out by Russian and Norwegian fishery institutes. The data obtained are later
discussed in JRNC workgroups. The quality of the assessment is considered to be
very high.

Shown below are some data on the long-term dynamics of stocks and catches of
the most important pelagic and demersal fish, as well as commercial invertebrates in
the period from 1946–1955 to 2001. Reviews by Semenov et al. (2001) and Borisov
et al. (2003) were used in prepare this section.
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Before we describe individual species it should be stressed that data on commer-
cial and spawning stocks for all species are given for the whole Barents Sea region
allowing overall trends to be evaluated. Figures for total catches are mostly given for
the Barents Sea only, unless it is stated otherwise.

3.1.1. Pelagic fish

3.1.1.1. Capelin 
Inshore fishing for capelin off Norway and the Murman Coasts was practiced from
the earliest times (Prokhorov 1965). The autumnal fishing for capelin started in 1964
in the northern Barents Sea and in 1965 in the northern Norwegian Sea. In the
following years, catches of key species from the Barents Sea ecosystem quickly grew.
But it was not until 1969 that the total catches (which were mostly Norwegian)
specifically in the Barents Sea exceeded 465,000 tons per year. In 1968 the share
from the USSR was modest and hardly exceeded 15,000 tons, i.e. 3% of the
maximum total catch. 

In 1970, capelin catches reached 715,000 tons and oscillated between 425,000 and
629,000 tons in the following years. The percentage caught by the USSR varied
between 1.8 and 6.8% of the total catch. Even by 1974 the catch only accounted for
22.8% (143,400 tons) of the total catch. 

Between 1976 and 1977 the total catch of capelin increased more than twofold,
with the USSR’s share measuring 40 to 60% of the annual catch. Then the annual
catches declined and remained more or less stable varying from 200–250,000 tons to
411–859,000 tons for the next seven years (1978–1984). Then the capelin stock
plummeted (Fig. 3).

In the mid-1980s capelin numbers sharply decreased from three million tons in
1985 to a mere 101,000 tons in 1988. Therefore, in 1987 fishing for capelin in the
Barents Sea was ceased. The ban remained in place until 1990. However, both
Norway and Iceland continued fishing for capelin in the Norwegian Sea. In total they
harvested 108,900 tons in 1988. 

By 1991, the capelin population had reestablished itself. Fishing in the Barents Sea
then proceeded for three more years until 1993, but then stocks decreased again. At
this stage the USSR/Russia was harvesting 163,000 to 411,000 tons of capelin.

In the next five years (1994–1998) fishing for capelin in the Barents Sea again
ceased, with the exception of research catches of 500 to 3,000 tons for monitoring
stocks. Since 1999, fish numbers have made a partial comeback, with catches
increasing quickly until 2001 when 600,000 tons of capelin was harvested However,
the obvious fishing pressure on capelin schools stopped stocks replenishing even to
the size of schools seen in the early 1990s (Fig. 4). In 2002 a mere 250,000 tons were
fished from the sea (of which 90% was in the Russia’s fishing zone).

Estimates for capelin stocks in the Barents Sea and adjacent waters have been
calculated since 1972. In the period between 1972 and 1976, the fishery’s impact on
stocks was moderate and climatic conditions were relatively favourable for capelin.
Yearly oscillations for the total biomass remained within the natural limits: 5.1–7.8
million tons (with a mean of 6.34 million tons). Spawning stocks varied between 0.9
and 3.2 million tons (with a mean of 2.22 million tons) (Fig. 4).

Between 1977 and 1984, under greater fishing pressure – and obvious overex-
ploitation – the total biomass of the capelin oscillated between 3.0 and 6.7 million
tons, with a mean value of 4.35 million tons. While mean spawning stocks measured
1.86 million tons, varying from 1.2 to 3.9 million tons over time.

When stocks were depressed in the late 1980s and mid 1990s, the total biomass of
the capelin dropped to 0.1–0.2 million tons. In the early 1990s during a brief peak in
capelin numbers, the total biomass reached 5.8 to 7.3 million tons. According to data
from PINRO (Sostoyanie biologicheskikh 2003), the capelin stock was still depressed
in 2003, while the total biomass was three times lower than the mean long-term
value. In this case the total biomass was 1,58 million tons, while the spawning stock
was just one million tons.
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It seems sensible to estimate that the normal size of the Barents Sea capelin popu-
lation – during cold phases in the climatic cycles – is six million tons. This was the
mean value in the relatively stable period between 1973 and 1977. This was the
period before capelin was overexploited. 

With this mean stock figure in mind and a maximum allowable catch of 20%, the
total capelin catch between 1976 and 1999 should have been around 28.8 million
tons. However, in reality it was only about 22.1 million tons that were harvested due
to a population depression. This means that approximately 6.7 million tons of the
Barents Sea capelin was lost due to overexploitation (Semenov et al., 2001).

3.1.1.2. Atlantic herring
Traditionally herring is a commercial fish species in the
Barents Sea region. However, when estimating catch sizes,
it must be remembered that Atlantic herring was mainly
caught in the Norwegian Sea. Only small quantities were
fished in the Barents Sea. 

As early as in the 1950s, fishing for herring (mainly in
the northern portion of the Norwegian Sea) was intense.
For a few years, annual catches were between 1.3 and 1.6
million tons. At this time the total herring catch in the
Barents Sea was not especially significant. It amounted to
between 11,000 to 26,000 tons (0.7 to 1.5% of the total
catch in the region). 

After 1962, the structure of the herring population
underwent fundamental changes because of the intensity of
fishing in the 1950s. The mean age of the mature popula-
tion decreased from 9.5 to 6.8 years. And a buildup in stock
born in 1959 occurred – it made up to 78% of the spawning population. The mean
age was also affected by low reproduction and poor recruitment rates from fish born
between 1950–1957. This happened because most of the older fish had been
harvested in previous years. However, the total herring biomass grew marginally (up
to 6.2 and 6.1 million tons in 1963 and 1964 respectively) because of new recruit-
ment. The spawning stock then decreased and remained between 2.5 and 3.0 million
tons until 1966. By 1968 the total herring stock had decreased to 3.7 million tons. 

At the same time, fishing pressure on herring populations,
including that of the Barents Sea, continued unabated. By
1966 the total annual catch for the whole Barents Sea region
peaked. The catches was the largest ever seen in the second
half of the 20th Century – 1.955 million tons. This amounted
to 52.9% of the total herring stock (3.7 million tons). By
1967 the annual catch grew to 63.2% of the total stock (1.7
million tons out of a total of 2.65 million). While in 1968,
despite a dramatic decrease in catches, fisherman took nearly
all the stock of herring from the sea (90.5%). 

As for the Barents Sea, annual catches reached their
maximum a year later in 1967 measuring 381,000 tons (Fig.
5). While in 1968, 367,000 tons of herring were harvested.
The USSR did not take more than 29% of the total Barents
Sea catch. Catches of young fish made up 545,000 tons in
1967 and 439,100 tons in 1968 – in this same year the total
annual catch was 712,200 tons. In the period between 1969
and 1971 the main fishing states ceased exploitation of the Atlantic herring. They did
not resume fishing then until the mid 1980s.

From 1969 to 1975, the total herring stock did not exceed a few tens of thousand
tons, with a minimum catch of 12,200 tons in 1971 (Fig. 6). From 1961 to 1982, only
poor recruitments of the Atlantic herring appeared in the Barents Sea. For nearly 20
years the herring stock recovered extremely slowly and reached merely 500,000 tons
in the late 1970s.
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It was not until 1983 that an abundant generation of Atlantic herring appeared
again in the Barents Sea. This coincided with the onset of a warmer period. Fish from
this generation dominated the biomass until 1994. There was a clear trend in popula-
tion growth taking shape as early as 1986/1987. As a result, the total herring stock
grew to 10.8 million tons with an associated spawning stock of 4.8 million tons by
the mid 1990s.

Between 1995 and 1999, catches in the Barents Sea were insignificant and only a
fragmented data record is available. It is known that Russian fishermen took 300 tons
of herring in 1996, though their catches used to be considerable – 75,000 to 110,000
tons – back in the 1950s and 60s. In 2002 in Russia’s fishing area, a total of 113,000
tons was harvested. Despite Norway’s demands to revise the existing quotas, Russia’s
national quota for herring exploitation stood unchanged at 110,000 tons for the
following years.

Semenov et al. (2001) has given a rough retrospective evaluation of losses in the
total herring catch. It accounted for overexploitation in the Barents Sea region and
the withdrawal of young fish during the 1950s and 1960s. According to their calcula-
tions, the total herring catch, between 1965 and 1994, – if exploited in a rational
manner – would have amounted to roughly 27 to 33 million tons. However, in reality,

a mere eight million tons were harvested during this period
because of a depressed population. Therefore, losses due to over-
exploitation and the withdrawal of young fish in the second half
of the 20th Century constituted at least 19 to 20 million tons.

3.1.1.3. Pollock
Pollock is a pelagic schooling fish that forms assemblages at
different depths in the shelf zone, including near-bottom waters.
The largest commercial assemblages of the species in the Barents
Sea are found in onshore areas, usually in hydrological front
zones (Lukmanov et al. 1975, Chuksin et al. 1975). Large
numbers of pollock may occur in inlets along the Murman coast
(Mironova 1960). Late in the summer or in early autumn in
warmer years, pollock may reach Kolguev Island and Novaya
Zemlya or even as far to the north as the islands of Nadezhdy and
Spitsbergen. In summers and autumns of the 1930s, pollock
schools used to be harvested at the Gusinaya Bank, in central and
other portions of the Barents Sea (Maslov 1952). 

According to the data of the ICES Statistic Committee and
workgroups, some 897,000 tons of pollock were exploited in the
Barents Sea from 1946 to 1999 (which constituted 12% of the
total catch in the region). The USSR/Russia share of the catch was
only 4.8%. It is known that over 90% of the total pollock catch in
the Barents Sea region went to Norway. However, the USSR
fishery statistics include part of the pollock catches under the
“cod” section.

From 1960 to 1972, commercial stocks of the pollock averaged
895,000 tons and varied between 623,000 and 1,190,000 tons
(Fig. 7); while spawning stocks fell between 320,000 and 622,000
tons.

In the 1970s, as a decrease in fish stocks began to take shape,
the total catch of pollock for the Barents Sea reached its maximum
level ever (25,000 to 40,000 tons) (Fig. 8).

The period of overexploitation coincided with a series of cold
anomalies. As a result, by the late 1980s, both commercial and
spawning stocks of pollock dropped to minimal values of 331,000

for the total and 90,000 tons for the spawning stock. By the mid 1980’s the total
catch had decreased to a mere of 5,700 tons.
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Fig. 9. Total cod stock
dynamics for the Barents Sea
region between 1946 and
1999.

In the period between 1994–2000, a significant increase – in fact doubling – in
pollock stocks occurred. And by the early 1990s, with international action on fishing
regulation, the total annual catch increased to between 16,700–20,000 tons. Shares of
Russian fishermen comprised 33 to 828 tons, with the mean value of 28 tons. 

In the last five years traditional incidental catches of pollock have accompanied
cod catches for the EEZ in Norway, but also in the contiguous fishing area, as well as
the EEZ in Russia. According to Borisov et al. (2003), incidental catches of pollock
occur due to an increase in pollock numbers as warmer waters advance east. The
thermophilic pollock then move in an easterly direction and forage in Russian waters. 

Since the late 1990s, Russia’s incidental catches of pollock, including those in the
Norwegian EEZ amounted to 1,700 to 5,000 tons. Borisov et al. (2003) suggest that
the pollock stock, which currently has national status in Norway, be designated as a
joint resource. The only logical fishery regime might allow incidental catches that
amount to 25% of the total catch without any additional limitations on the fishing
quota – Norwegian fishing regulations also need to be taken into account. Incidental
catches of 2,000 tons are predicted in the Russian EEZ and the contiguous fishing
area in the future.

3.1.2. Demersal Fishes

3.1.2.1. Cod
Cod has been the most important commercial fish species for the
whole region, including the Barents Sea. This schooling fish forms
dense aggregations both in the near-bottom and other water layers
(Treska 1996). Cod is only considered to be a demersal on a
conditional basis, as it mainly feeds by bottom trawling. In the
North Atlantic, the most numerous population is the Northeast
Arctic cod.

From 1946 to 1999, the total cod catch in the Barents Sea by all
countries constituted just over 15 million tons or 38% of the total
catch for the region. While the USSR/Russia’s share was 8.3
million tons or 55.3% of the total catch.

Variations in the annual catch of cod has never been significant
when compared with other commercial fish species in the Barents
Sea and the region as a whole. Even when total stocks have fluctu-
ated considerably, catches have not. The mean annual catch was
290,000 tons, with fluctuations within 56,000 to 841,000 tons.

According to data from the ICES Working Group, the
largest commercial stock of cod – above three years of age –
was registered in 1946. It was 4.3 million tons and the largest
recorded stock since observations began. At the same time,
the total cod catch in the Barents Sea was considerably lower
than the mean annual value – 56,000 tons against a mean of
290,000 tons. 

Until the mid 1950s, with positive sea temperature anom-
alies, commercial cod stocks did not fall below three million
tons. By the mid 1950s, total catches were growing rapidly,
and resulted in a decrease in cod stocks from 2.8 to 2.6
million tons from 1957 to 1958 (Fig. 9). When catches were
at their peak the spawning stock in this period amounted to
between 0.7 and 0.9 million tons – compare this to a
spawning stock of 2.7 million tons in 1946. Sharp decreases
in commercial cod stocks have been registered twice. 

In 1963–1965 the stock dropped from 1.9 to 1.6 million tons. This may have been
caused by negative water temperature anomalies in the 1960s (Tereschenko 1999).
By mid 1960s, the total cod catches in the Barents Sea had decreased to 203,000
tons. Between 1978–1983 the commercial stock dropped again from 1.80 to 0.66
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million tons, with a corresponding decrease in the spawning stock from 0.40 to 0.12
million tons – a drop that lasted until 1987. 

By 1983 the total cod catch in the Barents Sea had decreased from 410,000 to
58,000 tons (Fig. 10). This sharp reduction in stocks and subsequent catches cannot
be explained by climatic reasons alone. One important factor in this process was the
unfavourable feeding situation – a twofold decrease in biomass of the Barents Sea
capelin and competition with the Atlantic herring. 

No effective conservation measures were taken to preserve cod stocks during sharp
decreases in fish numbers. In the late 1980s, when the commercial stocks have been
extremely low, cod catches in the Barents Sea region sometimes accounted for as
much as a half of the estimated stock in the sea. The 1980s were characterized by a
decrease in commercial stocks and especially spawning stocks. In some years, the
total catch exceeded the spawning stock twofold or even more. Juvenile fish domi-
nated these catches.

As a result, cod stocks were depressed during the whole period from the late 1970s
to the end of the 20th Century. An increase in commercial stocks was observed
between 1992 and 1993. This may have been due to by a brief peak in the capelin
biomass during the early 1990s.

Mean annual cod stocks in the period from 1946 to the late 1970s measured 2.8 to
2.9 million tons – this should be considered normal. The mean annual spawning
stock over the same period was about 0.7 million tons. The total annual catch
between 1946 and 1979, when stocks were more or less normal, comprised of
323,000 tons – on average. Exceptions occurred in 1956, 1963, 1969, and 1977 when
exploitation of northeastern Arctic cod over the whole Barents Sea region exceeded
the maximum allowable catch, measuring 39 to 43% of the commercial stock. The
USSR’s share averaged 245,000 tons or 76% of the total catch in the Barents Sea.

In the region the total losses for cod catches due to stock depression in the 1980s is
estimated to be approximately 3.8 million tons.

3.1.2.2. Haddock
Since 1950 annual estimations for commercial and spawning stocks of haddock have
been calculated. There is even data since 1946 on total catches from the Barents Sea.
Over the whole observation period (1946–1999) the total haddock catch in the
Barents Sea was approximately 3.4 million tons.

In the Barents Sea the mean annual catch for haddock by all states was a little
more than 65,400 tons. Before the stocks and catches subsequently diminished
between 1977 and 1980, the mean total haddock catches varied between 51,000 and
104,000 tons per year, with a spread of 40,600 to 236,000 tons.

According to data for the whole Barents Sea region (Semenov et al. 2001), the
mean annual commercial stock of haddock between 1950 and 1976 was 486,000
tons. During this period, the commercial stocks did not fall below 270,000 tons.
According to the latest VPA data (Virtual Population Analysis), did not exceed
873,000 tons. 

Between 1977 and 1992 haddock stocks deteriorated because of a lean feeding
base and overexploitation of the species – between 57 and 66% of the stock had been
harvested. Mean commercial stocks were 185,000 tons. In some years, commercial
stocks decreased by one order of magnitude. Only 60,000 tons of fish were caught in
1983 and 46,000 tons in 1984. By the mid 1980s the spawning stocks of haddock had
decreased to between 31,000 and 35,000 tons, with a long-term mean value of
119,600 tons over the 50 years of monitoring.

In the Barents Sea by 1983 the total haddock catch had plummeted to 6,300 tons
and 4,000 tons in 1984 due to the stock depression. At that time, Russian fishermen
harvested a mere 300 to 400 tons of haddock.

By 1985 haddock stock in the Barents Sea had begun to pick up. They reached
normal condition – 486,000 tons – by 1993. The commercial stocks of haddock
remained within the normal limits – between 332,000 to 531,000 tons with a mean of
460,000 tons – in the period between 1993 and 1997. However, another decrease took
place between 1996 and 1997, which was obviously caused by overexploitation. In
total between 39 and 45% of the stock was harvested.

18 Fisheries in the Russian Barents Sea and the White Sea: Ecological challenges



In 1998–1999 the commercial haddock stock was estimated to be 227,500 and
209,000 tons for the respective years, and was below the mean long-term level. A
decrease in the spawning stock was also noticeable in that period. It shifted from
153,000 to 118,000 tons.

According to estimations by Borisov et al. (2003), the current commercial stock of
haddock in the whole Barents Sea region is close to 300,000 tons and keeps growing.
Catches have increased when compared to those between 1998 and 2001. Fishing for
haddock takes place mostly in the Russian zone and accounts for 60% of the total
Russian catch. 

In 2002 a haddock catch in the Spitsbergen zone was double the catch of 2001 and
one order magnitude larger than those of the previous decade. The authors believe
that the main reason for this increase is warmer waters and
favourable feeding conditions. In 2004 the commercial stock of
haddock will exceed 400,000 to 430,000 tons. The established
maximum allowable catch of 110,000 tons may also be increased.

3.1.2.3. Redfish
The most important commercial redfish species in the Barents Sea
and adjacent areas of the Norwegian Sea are the deep-sea redfish
(Sebastes mentella) and golden redfish (S. marinus). Traditionally,
the ICES statistics committee summarizes data on catches for
different species of redfish that inhabit the region. The deep-sea
redfish made up 69.5% of the total redfish catch between 1965
and 1999. The golden redfish comprises about 30%, and the
Norway redfish (Sebastes viviparous) comprises of less than one
percent. 

Between 1946 to 1999, a total of 542,000 tons of redfish were
harvested in the Barents Sea. Over the whole period the
USSR/Russian share was 49.3% or about 267,000 tons.

From 1965 onwards deep-sea redfish dominated the stock.
Between 1965 and 1974 total stocks fluctuated between
724,700 and 1,267,800 tons, with a mean of 889,000 tons for
this period (Fig. 11).

For unknown reasons, redfish catches, which were as high
as 29,200 to 36,000 tons in the 1950s began descending in
the 1960s. By 1968 they had decreased to 2,700 tons. A slow
increase over the nest six years saw catches increase nearly to
their initial level. In total, 34,200 tons of redfish were
harvested in 1975 in the Barents Sea (Fig. 12).

In 1975 and 1976 a period of intense exploitation of
redfish stocks took place – up to 17,000 to 34,200 tons. In the
Barents Sea this led to a decrease in the commercial stocks of
deep-sea redfish and probably the golden redfish. At this
time, catches of deep-sea redfish from the Barents Sea region
increased from 7.6% to 26.2% – or even as much as 32.8% – of the commercial
stock. This overexploitation of the deep-sea redfish (up to 26–32% of the stock)
continued until 1986, despite a steady decrease in annual stocks (Drevetnyak 1999).

Over the whole observation period the lowest commercial stock for deep-sea
redfish was recorded in 1986 at 156,000 tons, while the lowest spawning stock of
55,000 tons was noted in 1987. Redfish catches in the Barents Sea also decreased at
that time and reached their minimum in 1984 (2,000 tons).

The reasons for a decrease in stocks and catches are the same as those for other
predatory fishes: 1) A sharp deterioration of the feeding base. 2) Lower survival rates
for larvae and young fish due to lower temperatures in Atlantic waters and 3)
Overexploitation of the stock. 

In the 1970s and 1980s all these factors acted at the same time.
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Fig. 13. The total halibut
stock dynamics in the
Barents Sea region between
1964 and 1999.

Redfish typically have slow growth rates and a long life span. Therefore, after 13
years the stock had not recovered to its initial size. Currently, stocks are less than a
third of the average normal value, which equates to 880,000–890,000 tons for deep-
sea redfish and about 1.26–1.28 million tons for both species.

Over the whole Barents Sea region the mean annual catch will be about
95,000–100,000 tons, this takes into account average commercial stocks and an
average allowable catch of 7.5–8%. Therefore, recent losses in redfish catches due to
stock deterioration are estimated to be roughly 0.8 to 0.9 million tons. If the redfish
stocks had been exploited more efficiently, then from 1987 onwards the deep-sea
redfish catch alone could have been at least 20,000 tons. This is 1.5 to three times
greater than harvests observed in recent years (Drevetnyak 1999). 

The redfish stocks have been recovering very slowly, even though annual catches
are very modest – less than 6% of the deep-sea redfish in 1995. According to esti-
mates by experts, annual withdrawals from redfish stocks should not exceed 10–13%
of the total commercial stock.

In the Barents Sea redfish assemblages are not in large enough concentrations to
have a specialized fishing industry. Currently, incidental catches of redfish in the
Russian EEZ and the contiguous area do not exceed 1,000–2,000 tons per year.

3.1.2.4. Halibut
Two species of halibut are commercially exploited in the Barents Sea region: the

Greenland halibut, which makes up 98% of the catch, and the
Atlantic halibut (Hippoglossus hippoglossus). Until the mid 1960s,
ICES data and statistics combined the two species. And into the
early 1970s data on international catches of halibut were understated
considerably, especially when compared with updated data from the
Working Group on the Arctic Fisheries (Table 1). From 1946 to
1999, a little more than 119,000 tons of halibut were harvested in
the Barents Sea. This accounted for 10.8% of the total catch in the
region, while Russian fishermen took about 60,000 tons or 50.1% of
the total catch.

Since 1964 estimations of commercial stocks in the whole
Barents Sea region have been collected – but only for the Greenland
halibut. In the period between 1964 and 1970 the total halibut stock
grew from 171,000–173,000 tons to 312,000 tons. High levels of
exploitation over the next 22 years drove halibut stocks steadily
down. By 1992 stocks had reached a low point at 45,000 tons (Fig.
13).

Spawning stocks followed the dynamics of the total halibut
stocks. At first they grew from 138,000–141,000 tons to
261,000 tons in 1970. By 1992 they had decreased to a
minimum of 29,000 tons. From 1992 to 1998, the total halibut
and spawning stocks slowly increased to 76,000 tons and
53,000 tons, respectively. According to data from O.V. Smirnov
(2000), generations of Greenland halibut in 1998 and 1999 were
particularly abundant and therefore further increases in the
stock can be expected for the 2003–2005 period.

The commercial stock of halibut has changed in accordance
with the size of catches. In the initial growth period,
withdrawals dropped from 23.4% of the total stock in 1964 and
20.3% in 1965 to 10.7% in 1968. While in 1969 the catch
constituted only 16% and equaled the mean catch over the
1964–1969 period.

The sharpest decrease in the halibut stock – up to 22% – took
place between 1970 and 1972. It came after the catch reached 28.7% of the total
stock in 1970 and 32.6% in 1971. Another, even sharper decrease in both stocks – up
to 36.5% – was recorded between 1991 and 1992 after a withdrawal of over 30% of
the stock in 1990 and 46.7% in 1991.
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Fig. 15. The dynamics of the
total annual catch of
northern shrimp in the
Barents Sea (ICES, area I) in
1973–2001.

Halibut stocks were also heavily affected by a rapid depletion of their feeding base
– mainly demersal fish. Between the 1960s and 1980s stocks were also affected by a
general decrease in water temperatures. However, no direct correlation can be made
between the decrease in halibut stocks and colder waters, as well as the sharp temper-
ature anomalies of the mid 1960s and late 1970s.

The annual catch of halibut in the Barents Sea was insignificant until 1963. It
varied between 700 and 2,700 tons, while the total catch in the period between 1946
and 1963 measuring 27,600 tons. However, a sharp increase in halibut catches took
place in 1964 both in the Barents Sea and for the whole region (Fig. 14). In 1963 a
mere of 2,700 tons of halibut were harvested in the Barents Sea, while the annual
catch in 1964 was a staggering 24,100 tons. From 1964 to 1969, the total catch for
the whole region oscillated between 24,300 and 43,800 tons – with a mean of 32,600
tons. However in the Barents Sea, it sharply decreased to initial values over the same
period, reaching a minimum of 84 tons in 1979 for the USSR’s catch. The maximum
catch was harvested in 1964 and has never been exceeded since then. However, total
annual catches were still very high in the whole Barents Sea region during this period
– 89,500 tons was the largest commercial stock. But from 1976 to 1988, annual
catches went down. The lowest point was the catch in 1980, which was a total of 619
tons (Fig. 14). 

In the 1990s annual catches in the Barents Sea were either extremely low – for
instance Russia harvested between 180 tons and 1,100 tons – or there was not enough
information. In 1994 the harvest was 2,700 tons, while in 1996 it was 1,500 tons. The
size of Russia’s catch of Greenland halibut in 2002 was about 5,000
tons. Half of this was harvested in the zone around the in Spitzbergen
islands. The recent growth of halibut stocks may have been more
rapid, if it had not been for Norway’s intensive exploitation of the
resource with passive fishing gear. According to preliminary estima-
tions, 11,000 tons were harvested in 2002.

Over the period between 1964 and 1974 an estimate of the optimal
mean for Greenland halibut stocks amounts to a total of 214,000 tons,
with a variation between 171,000 and 313,000 tons. Over the same
period the mean optimal size of the spawning stock is 176,000 tons,
with yearly variations from 138,000 to 261,000 tons.

A slow restoration of halibut stocks began in the 1990s, when the
mean commercial withdrawal comprised of 19.5% of the stocks with
variations from 13.6 to 26.5% – the latter percentage took place in
1999. 

Expert analysis of stock dynamics against the size of the commer-
cial catch shows that if the halibut stock had been exploited optimally
then the mean annual catch could have been approximately 35,000 tons.
In reality, it was 43,200 tons between 1964 and 1974, with annual with-
drawals averaging 19.8%.

However, losses from the total catch due to a decrease in the halibut
stock and overexploitation was approximately 300,000 tons for the period
1963 to 1999. This is calculated as the difference between what the catch
could have been – by implementing optimal allowable withdrawal rates –
and the real catch.

3.1.3. Commercial invertebrates
In the Barents Sea and adjacent areas of the Norwegian Sea the northern
shrimp dominates the commercial invertebrate category (Borisov et al.,
2003). The total catch for the species over the last decade was 285,100
tons. By 1999, 42,900 tons were harvested and by 2000 it was 56,300 tons (Fig. 15).
In comparison, shrimp fishing in Russia during the 1970s was very modest. Only
75,900 tons were harvested during this period (Fig. 16). Only in 1999 and 2000 were
Russia’s catches of northern shrimp significant – 7,900 and 17,400 tons, respectively. 
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The catch for 2002 was an exception, where 3,300 tons or 87% of the total catch
was harvested in the Barents Sea proper. According to Borisov et al. (2003), the drop
in catches does not mean a decrease in the shrimp stock, but indicates a reduction in
fishing efforts and problems with bringing in catches.

Since 1990 Russia has fished for Iceland scallop. Aggregations of the species
located in the southeastern portion of the Barents Sea, i.e. in the Russian EEZ are the
focus of the fisheries (Borisov et al., 2003). Scallop stocks were estimated at
550,000–790,000 tons and catches were set at 4,700 to 13,800 tons. However, a drop
in daily catches was observed – from 31–28 tons in 2000 to 16.7 tons in 2001 and
then 15 tons in 2002. This indicated a decrease in commercial stocks, and was
accompanied by a necessary reduction in fishing. In the Svyatoy Nos population –
one of the most productive – commercial scallop stocks decreased nearly twofold.
The recommended maximum withdrawal of the species – the equivalent of 1.5% of
the total stock and not more than 2,660 tons – should be harvested in 2004.

The Kamchatka King Crab was introduced in to the Barents Sea in the 1960s, and
its population keeps growing. According to the results of joint Russian-Norwegian
surveys (Borisov et al. 2003), the crab numbers grew from 240,000 animals in 1996
to four million in 2002. Until now, they have been caught for control purposes only.
At the last, 31st session of the joint Russian-Norwegian Fishery Commission,
600,000 crabs were allotted in 2003 for Russia and 200,000 for Norway. 

In 2002, Russia had a fishing quota for only 200,000 crabs. In the Barents Sea the
main problem in fishing for the crab is that it is mainly part of incidental catches on
trawlers. Many of these boats do not have any equipment for cooking and freezing
crab or any rights to harvest the crustaceans. Returning injured animals to the sea
does not stop this incidental process. Giving trawlers permission to include an allow-
able incidental catch for the king crab could solve the problem. Eventually commer-
cial fishing for this crab species could occur. 

3.2. Summarizing one hundred years of exploitation
The history of commercial fishing in the Barents Sea provides a number of powerful
examples of how man’s industrial exploitation has significantly affected the natural
dynamics of marine resources. Stocks of commercial species in the Barents Sea – as
in all seas of the sub-Arctic and temperate zones – are subject to natural variations. 

Most of the commercial species in the Barents Sea originate from the Atlantic –
with the exception of the Arctic cod. Periods of either scarce inflow of Atlantic
waters into the Barents Sea or colder periods generally lead to depressions in fish
numbers and/or shifts in their migration routes. This results in a reduction of
commercial fish stocks in the Barents Sea. 

During the whole of the 20th Century, fisheries usually scaled up their catches at
the peaks of one or more commercial species of fish. In these tines the numbers of
fishing vessels grew as did their capability and search technologies. Good examples
are the herring and capelin fisheries, both of which are especially susceptible to
environmental changes. Commercial capacity is developed in periods when stocks
are healthy. However, it is this developed capacity and ability to more efficiently
exploit stocks that then determines the rules of the game. 

Even though there have been systems in place for the last 50 years in commercial
fishing, including a stable practice of expert provision and regulation other factors
play a part. Fishery management is overshadowed by political factors and the will of
the commercial enterprises involved. All of this weighs heavily on stock conserva-
tion. 

Fishing companies are also powerful lobbyists at the regional – or even national –
level both in Russia and Norway. And jobs in the fishing industry are a major
concern. During the Soviet times the political-economic system was dominated by
plans and their effective implementation. Indicators of a planned economy’s success
were equivalent to profits. Administrators in the fishing industry that implemented
these plans effectively received a higher status in the socio-political system of mate-
rial and non-material goods, while employees received better salaries and bonuses. 
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As a result, if a commercially important fish species decreases in numbers due to
natural fluctuations and exploitation, regulation measures are usually put in place too
late. In most cases the fishing pressure is not reduced immediately, but keeps growing
for a while. This leads to a depression of the fish stock. This practice has a consider-
able impact on the marine resources – both of commercial fish and invertebrates. In
the Barents Sea all commercialspecies have been depleted to a greater or lesser
degree. 

However, catch losses could have been avoided by implementing a regime of
optimal exploitation for commercial species such as capelin, herring, cod, redfish,
and halibut (Table 2). More importantly pressure on fish stocks is not just about
shrinking numbers of commercial species. Fisheries can alter the whole marine
ecosystem, from seabed communities that provide food for demersal fish to the
highest trophic levels. Data in relation to these changes is discussed in the next
section.

3.3. Fishing pressure on the ecosystem

3.3.1. Impact of dredged fishing gear on the Barents Sea Benthos

At this current stage in the worldwide development of commercial fishing one major
problem is the destruction of benthic communities. It is increasingly apparent that
dredged fishing gear has a significant negative impact on both benthic organisms and
the marine ecosystem. Seabed trawls and dredges designed to provide maximum
contact with the seabed are especially destructive (Belov et al. 1987). Moreover,
trawls and dredges are mostly used in the most productive shelf areas – this just adds
to the damage they cause. The use of dredged fishing gear leads to the direct destruc-
tion, traumatization and withdrawal of benthic animals. It also changes the stratifica-
tion of the upper layers of seabed sediment. In turn this disturbs the natural develop-
ment of biocenoses and negatively affects the feeding base of benthophage fishes. 

Despite a great number of special investigations in the Barents Sea, only two major
quantitative surveys have been carried out. One in 1926–1935 and another in
1968–1970 were devoted to the zoobenthos. T.V. Antipova (1975) compared the
results of the two surveys. He highlighted the fact that a decrease in biomass of 20%
occurred after colder periods. Yet analysis by S.G. Denisenko and his team
(Denisenko 2001) on the same two studies showed the drop in zoobenthos biomass
was more significant – and that it had dropped by nearly 60% in the late 1960s.
Variations in the benthos biomass that can be explained solely by changes in temper-
ature does not exceed 30% (Slagstad, Stokke 1994) – and only if there is not enough
food for animals. In the author’s opinion, discrepancies in the applied sampling and
processing methods may account for another 4–5% loss in biomass – but not more.
Research shows that periods of significant biomass loss coincided with the most
intensive seabed trawling (Denisenko 2001).

For objective reasons, further analysis was centered on the marine ecosystems that
are adjacent to the Kola section. This is a standard section along the Kola Bay
meridian. Long-term rows of bio-oceanological data exist for this area. Previous
studies on the composition and spatial distribution of zoobenthos along the Kola
section had not found a significant correlation between biomass and temperature.
However, S.G. Denisenko discovered a correlation between benthos biomass and
trawling intensity along the Kola meridian. Years of the most intensive trawling were
followed – with four-year lags – by a decrease in zoobenthos biomass of up to 70%.

Denisenko (2001) comes to the conclusion that seabed trawling significantly
affects seabed communities in the Barents Sea. Trawling also changes the zoobenthos
biomass in the long-term. Along the Kola meridian the greatest volume in seabed
organism biomass was recorded in the 1940s. This was during the Second World War
when no trawling was carried out in the Barents Sea.
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The four-year lag between the reactions of the zoobenthos to seabed trawling is
due to the average life expectancy of benthic organisms. Trawling destroys breeding
potential. Therefore, the most negative effect of trawling is not the loss of mature
individuals, but the destruction of their potential young.

S.G. Denisenko (2001) contradicts the opinion of some researchers. They believe
that moderately intensive trawling stimulates the development of seabed animals.
And that trawling is only a short-term negative factor comparable in intensity to
seasonal changes (Rijnsdorp & Leeuwen 1996; Kaiser et al. 1998; Hansson et al.
1998; etc.). This statement may only be true for seabed stretches outside of tradi-
tional fishing areas, i.e. where the trawling intensity is very low. 

However, the results obtained by the author’s team agree with the opinion of
another group of researchers. They believe that seabed trawling significantly impacts
benthic communities and that human activity is one of the most important factors
(e.g. Bergman & Hup 1992, Philippart 1998). A decrease in the benthos biomass may
have led to the deterioration of the cod’s feeding base, together with overfishing, this
may have led to today’s decrease in cod numbers.

It is necessary to stress that implementing a manifold sea-monitoring programme
will allow direct observations to be made and results calculated. The possible impact
of fisheries on the long-term fluctuations and natural successions of seabed commu-
nities can then be estimated.

There are only a few areas of the Barents Sea where no trawling for demersal fish
occurs. The Pechora Sea is one of them. There, trawling was only used for research
purposes and for the short-term fishing of Arctic cod. In the latter case, trawling took
place at various depths and hardly touched the seabed. This area of the Barents Sea
could become the starting point for the future monitoring of seabed fauna. Data from
the Pechora Sea, together with observations from the Kola section, could give useful
information for estimating the effects of climate and human activity on the long-term
fluctuations of zoobenthos in the Barents Sea.

3.3.2. Interactions of seabirds and marine fish fauna of the Barents Sea

Seabirds play a very important role in the dynamics of marine ecosystems.
Interactions between birds and marine fish populations are both complex and
ambiguous in nature (Krasnov 1995).

Two main stages can be distinguished in the life cycle of birds. The first and the
most important one is breeding. It is the only time when seabirds are closely
connected to land. Under the most favourable feeding conditions, all seabird species
apart from fulmars (Fulmarus glacialis), Arctic skuas and kittiwakes forage mainly
along the coastline, not more than 15–20 km from the shoreline. The second stage is
the longest in the lives of the seabirds – they start migrating and spend nearly all their
time on the open sea. Unfortunately, research into sea-bird foraging, behaviour and
distribution in open stretches of the Barents Sea was launched only recently. So this
period in their lifecycle still requires a lot of study (Krasnov, Nikolaeva 1996;
Krasnov, Chernook 1996; Krasnov, Nikolaeva 1998a; 1998b; Krasnov et al. 2002;
Mehlum 1989).

All the birds that breed at the Barents Sea coast and feed more or less on fish can
be divided into four groups. Fulmars are the most common seabirds in open stretches
of the Barents Sea, fall into the first group. Gulls, terns, and gannets (Sula bassana)
are included in the second group. Auks and cormorants belong to the third group, and
the fourth group is made up of skuas. 

The first group – Fulmars seldom hunt by themselves. Their food mainly consists
of fishery offal that they take from fishing vessels as trawls are lifted and catches
worked over. The birds can dive a few meters deep into the sea for food. 

Representatives of the second group – the Great Black-backed Gull (Larus
marinus), Herring Gull (L. argentatus), Common Gull (L. canus), Kittiwake (Rissa
tridactyla), and Arctic Tern (Sterna paradisaea) are only able to catch fish from the
water surface and a near-surface layer up to one metre deep, while gannets can dive
somewhat deeper. They mostly search for food whilst flying and depend on the
occurrence of fish schools close to the surface. 
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Representatives of the third group – the Cormorant (Phalacrocorax carbo), Shag
(P. aristotelis), Guillemot (Uria aalge), Brünnich’s Guillemot (U. lomvia), Black
Guillemot (Cepphus grylle), Razorbill (Alca torda), and Puffin (Fratercula arctica)
take fish from greater depths (tens of meters) and actively move underwater. They
search for food either from the surface, dipping their heads into the water, or
submerge themselves in the water at depth. Compared to gulls, they exploit fish
schools more effectively. Thanks to their perfect diving technique they do not depend
on the occurrence of schools near the water’s surface.

The fourth group made up of the Arctic Skua (Stercorarius parasiticus) and Great
Skua (Catharacta skua) hunt for fish less often than birds from the other groups and
only indirectly depend on fish in abundance.

Fish-eating birds that breed along the coastline and on the Barents Sea islands
mainly live on a diet of schooling fishes. According to data from several authors
(Belopolsky 1957, 1971; Krasnov 1989; Krasnov et al. 1995), colonial birds of the
Murman coast catch herring, capelin, sandeel (Gymnammodytes cicerellus), and, to a
lesser degree, cod. The same species composition is typical of seabird food along the
Finnmark coast in Norway (Furness, Barrett 1985). Capelin is important in the diet of
kittiwakes that breed in colonies on Bear and Nadezhdy Island (Mehlum, Gabrielsen
1993). Colonial birds breeding in eastern Spitsbergen mainly feed on Arctic cod. This
fish species becomes even more important in the open sea close to the border of
floating ice (Mehlum, Gabrielsen 1993). One conclusion from the studies by S.M.
Uspensky (1956), L.O. Belopolsky (1971), Krasnov (1995), and Barrett, Krasnov
(1996) shows that the reproduction of seabirds in eastern areas of the Barents Sea,
particularly around the Novaya Zemlya islands, depends on massive schools of Arctic
cod.

Thw indirect impact of commercial fishing on seabirds – due to the alteration of
their feeding base – was recognized as late as the second half of the 20th Century. At
the beginning of the century commercial fishing off the Murman coast by seasonal
teams of long-liners did not seriously affect the fish fauna of the Barents Sea basin.
The impact of fisheries on the feeding base of seabirds was only noticeable in the
1960s (Krasnov et al. 1995). Since that period, a switch to larger vessels has led to
changes in the population structure of schooling fishes – including herring, capelin,
and Arctic cod. The reaction of birds to these processes varies depending on the
seabird species (Krasnov et al. 1995). In fact herring stocks went steadily down
during the 1960s. But capelin stocks grew probably due to the considerable commer-
cial withdrawals of capelin’s natural predator – cod. In the 1970s as herring stocks
collapsed and capelin stock gradually decreased, the latter species spawned mostly
off the Rybachy peninsula, in Varanger Fjord, and further to the west (Ushakov,
Ozhigin 1986). The already critical condition of the feeding base seriously affected
fish-eating seabirds that breed on the eastern Murman coast. During the same decade,
the sand-eel stock degraded. In the 1980s, changes in the fish fauna were also
ambiguous. Schools of young herring appeared again in the Barents Sea, while
capelin stocks were catastrophically depleted. The plummet of capelin was more
important. It had negative impacts on Murman seabirds (Krasnov et al. 1995). It did
not help that their other source of food, herring, had not recovered to normal levels,
not even by 1990 (Alekseev, Luka 1986). 

Feeding conditions of seabirds in eastern portions of the Barents Sea oscillated
greatly from the mid 1970s to the late 1980s (Krasnov 1995). The fluctuations were
partly caused by active fishing, particularly for local stocks of Arctic cod. Besides,
the feeding situation in the area was aggravated by low numbers of cod and capelin
around the shores of Novaya Zemlya. Only in warmer years do stocks appear in this
area.

To the north, around the shores of Franz Josef Land, feeding conditions of seabirds
have remained favourable over the last decades. This is helped by the presence of
permanent ice fields. These sharply limit the development of commercial fishing and
provide the local Arctic cod stock with a degree of relative insularity (Krasnov 1995). 

The greatest changes in the feeding conditions for seabirds took place around the
Murman coast. A shortage of fish noticeably affected great black-backed and herring
gulls (Krasnov, Nikolaeva 1998b). It led to a decrease in the reproductive success of
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larger gulls. In the 1990s, most gulls that lost their clutches
failed to re-lay. However, this was not the case with herring
gulls observed in the same area during the 1930s. If eggs
were successively taken from the nest, birds re-laid up to 16
eggs (Uspensky 1941). Though in larger gulls changes in
the feeding situation caused a delay in nesting dates. If a
severe food shortage occurs at the beginning of the breeding
season some great black-backed and herring gulls may skip
laying eggs. Over a few years of observations the mean
body mass of larger gulls can serve as a good criterion for
the dynamics of feeding conditions. In periods of fish
shortage, gulls show a sharp decrease in mean body mass.
The minimum mass in 1980 – a “lean” year was 60% of the
mean body mass in a “fat” year – 1983 and 1984 (Krasnov
1989).

From the late 1930s to the early 1960s, the growth of
kittiwake colonies and numbers was solely dependent on
their ability to exploit the seas. This is when their feeding
base remained stable. An increase in capelin stocks in the
1960s and 1970s was accompanied by a subsequent rise in

kittiwake numbers. In fact, from the 1960s to the present day, numbers of breeding
kittiwakes have fluctuated to some extent in relation to capelin stocks in the Barents
Sea (Krasnov, Nikolaeva 1998_; Krasnov, Barrett 1995) (Fig. 17). 

Further oscillations of the capelin stocks caused corresponding changes in the
numbers of breeding kittiwakes. However, in 1986 there was an anomaly. As capelin
stocks plummeted, kittiwake numbers on the Sem Ostrovov archipelago reached their
highest level over the whole observation period. However, the breeding season was
delayed. Kittiwakes started laying eggs 23 days later than usual and the mean clutch
size was low (Krasnov, Nikolaeva 1998a). In contrast to great black-backed gulls and
their dependence on herring, changes in body mass and the starvation of adult birds
was not observed in kittiwakes. Nevertheless, the shortage of fish food greatly
affected this species as well. A lack of breeding, which is a rare phenomenon, was
observed. In this case only a small percentage of nesting birds lay eggs. When condi-
tions became critical, a lack of reproduction became typical. Delayed nesting – when
compared to mean dates over the long-term – a low mean clutch size, and an insignif-
icant level of breeding success, were also observed. 

According to Krasnov et al. (1995), the breeding behaviour of kittiwakes greatly
depends on the occurrence of spawning capelin schools. In April and May, adult
kittiwakes gather around these capelin schools before nesting, many of which are
close to breeding sites. The presence of capelin stocks determines the physiological
conditions of the birds and their ability to reproduce in the given season. The size of
capelin stocks at this time also determines whether most of the birds lay clutches of
eggs or opt for non-breeding behaviour. Later on in the season it is the summer
schools of herring, sandeel, or capelin that affect the survival rates of chicks. These
later schools do not affect the decision to reproduce. However, the health of these
summer schools does influence the first phase of breeding. Therefore, feeding condi-
tions at nesting sites predetermine dates and breeding efficiency, but these conditions
only indirectly affect the dynamics of bird numbers (Krasnov, Nikolaeva 1998a). The
numbers of kittiwakes that breed in Murman’s coastal colonies is also greatly
dependent on the feeding conditions at their wintering areas and stopover sites during
the spring migration.

Along the Finnmark coast, the feeding base of fish eating birds has been more
stable. In the 1970s and 1980s, spawning schools of capelin were found there every
year. They provided seabirds with a plentiful food source at the initial breeding stage
– but also later – during the chick-rearing period (Furness, Barrett 1985). From the
early 1960s to the early 1980s kittiwake numbers in northern Norway grew (Brün
1979; Furness, Barrett 1985; Krasnov, Barrett 1995). On the island of Hornøya in
Varanger Fjord, kittiwake numbers grew more than twofold from the mid 1970s to
the mid 1980s (Furness, Barrett 1985). However, a slight decrease in kittiwake
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numbers was observed along the coast of east Finnmark. And since the summer of
1987, after capelin stocks decreased to a minimum, local birds have switched to
sandeel stocks like their counterparts along the Murman coast (Barrett, Furness
1990).

Numbers of breeding kittiwakes along the southern coast of the Barents Sea are
mainly dependent on the distribution, stock levels and spawning dates of a single fish
species – capelin. And in the second part of the 20th Century the dynamics of capelin
stocks have been directly dependent on the activity of the commercial fishing fleets
of Russia and Norway.

During the breeding season and under normal feeding conditions, it is difficult to
estimate how dependent auks are on the occurrence of herring, capelin, and sandeel –
known as mass foods. It is generally accepted that highly specialized fish-eaters are
able to catch enough fish, even if stocks are depleted. Moreover, there is always some
fish in the sea bordering colony areas. This has been highlighted in earlier studies
(Modestov 1967). However, the almost simultaneous decrease in sandeel numbers in
the late 1980s and capelin stocks in 1986 and 1987 – with a long-term depression of
herring stocks as well – created a completely different feeding situation (Krasnov
1989; Krasnov, Barrett 1995; Anker-Nilssen et al. 1997).

Guillemots and Brünnich’s Guillemots are some of the most numerous seabirds in
the Barents Sea. The largest colonies on the east Murman coast are located on the
Gavrilovskye Islands and the Sem Ostrovov archipelago. The most important of them
are found on the islands of Kharlov and Kuvshin of this archipelago. Before 1987,
there were 6,000 to 8,000 Guillemots and 1,000–2,000 Brünnich’s Guillemots on
Kharlov Island. There were also approximately 16,000–17,000 Guillemots and
3,000–4,000 Brünnich’s Guillemots on Kuvshin Island (Krasnov et al. 1995). 

An increase in guillemot numbers in the 1970s and 1980s followed a correspon-
ding rise in capelin stocks. But the situation abruptly changed in the winter of 1986.
At that time, many guillemots died of starvation and were cast ashore on the Murman
and Norwegian coasts (Vader et al. 1990). By the summer of 1987 – compared to
1986 – a mere 12 to 16% of Guillemots and 56% of Brünnich’s Guillemots were
counted in Murman’s colonies (Krasnov 1991). Similar events took place in
guillemot colonies on the Norwegian coast of the Barents Sea and on the Bear
Islands. In the summer of 1987, in three Finnmark colonies, numbers of Brünnich’s
Guillemots had dropped to 12.7% of what they were in 1985, while those of
Guillemots were at 53%. On the Bear Islands the situation was worse – by 1987
guillemot numbers had dropped to 10% of what they were in 1986 (Vader et al.
1990). This was similar to the situation on Murman’s coast – many birds were
present in colonies, but did not breed. And on Sem Ostrovov only 10% of the
guillemot colony laid eggs, but failed to rear their chicks (Krasnov 1991). A similar
situation was observed in 1987 along the whole Barents Sea coast (Vader et al.,
1990).

A comparison of data on the dynamics of guillemot numbers on Kharlov Island
with those on capelin stocks in the Barents Sea showed a certain correlation between
numbers of the two species (Krasnov et al. 1995). However, Guillemots and
Brünnich’s Guillemots displayed different reactions to the depression of capelin
stocks (Krasnov 1991). Guillemots suffered much greater losses. This can be
explained in two ways. First of all, their feeding habits are different. Brünnich’s
Guillemots tend to feed on small crustaceans (Belopolsky 1957) and are therefore
less dependent on the occurrence of large schools of fish. However, an analysis of the
diet of both species shows that these differences are too small to play a significant
role in the food balance of the Brünnich’s Guillemot – even if fish stocks are in short
supply (Krasnov et al. 1995). The other, and more probable, explanation may be a
difference in wintering areas for the two guillemot species. The Guillemot winters
over a large area that includes portions of the Barents, Norwegian, and North seas.
Most adult birds are likely to spend the winter months in the waters of Murman and
Norway above the Arctic Circle. This is exactly the area, where their feeding base has
been depleted. Whereas, approximately half of the Brünnich’s Guillemot population
winter on southwest coast of Greenland, where feeding conditions are more stable
(Krasnov et al. 1995; Nikolaeva et al. 1996).
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In the late 1980s a completely different feeding situation was created. This was
brought on by a long-term shortage of fish food and changes in the species composi-
tion of the most numerous schooling fish that formed the bulk of food stocks. Even
the highly specialized Black Guillemot (Cepphus grylle) was unable to reproduce in
the absence of mass pelagic fish schools, and this seabird is more versatile than
others. It is able to feed on both demersal and non-schooling fishes (butterfish, bull-
head). As a result, most Black Guillemots on Murman did not breed during the
decrease in sandeel numbers and a drop in capelin stocks. Again it did not help that
there was a long-term depression in herring stocks (Krasnov et al. 1995).

In respect to other auks of the Barents Sea, puffins are the most important. The
largest puffin colonies off the Murman coast are located on the Ainovy and Sem
Ostrovov islands. In the 1990s puffins of the latter archipelago ate mainly sandeel –
other fish were of lesser importance. The collapse of herring stocks in the late 1960s,
which changed the feeding conditions of other seabirds, hardly affected puffins.
However, the disappearance of most of the sandeel schools in 1979 drove numbers of
the strictly protected puffins down nearly to the initial level observed in 1938. The
second peak of puffin numbers took place in 1992. This was due to the arrival of
sandeel schools from older year classes that had been absent since the late 1960s
(Krasnov et al. 1995).

Puffins of the Ainovy Islands feed mainly on herring and – to a lesser degree – on
capelin. The largest numbers of breeding birds were observed in the years of large
herring stocks in the Barents and Norwegian Sea. There are a number of reasons why
there are broad variations in the number of puffins breeding on the islands. First of
all, most birds do not breed when there are unfavourable feeding conditions. And,
secondly, they starve to death in critical winter conditions (Krasnov et al. 1995).

Unfortunately, when there was a crisis in the fish stocks no breeding parameters
were monitored in puffins. However, judging from rough estimations, puffins also
suffered some difficulties during the breeding period – but these difficulties were
brief and localised in character. On Sem Ostrovov, puffin numbers were particularly
stable during this period, and they even grew on Hornøya Island in the northwest of
the Varanger Fjord. Here puffins mainly fed their chicks on capelin and sandeel
(Furness, Barrett 1985). 

However, at the same time, in all the colonies along the coastlines of the
Norwegian and Barents Sea the situation was really tragic. Here puffins mainly feed
their chicks on herring and depend on the successful spawning of herring schools off
the Lofoten Islands. In the Røst archipelago at the southern extremity of the Lofoten
Islands, in one of the world’s largest puffin colonies, the birds bred successfully only
five times (1974, 1983, 1985, 1989, and 1990) between 1969 and 1990. In the other
years when breeding did not occur young herring were practically absent and nearly
all the chicks died of starvation (Anker-Nilssen, Barrett 1991). The situation was
more or less the same in other colonies of the region (Barrett et al. 1987), including
the Ainovy Islands in the eastern portion of the Varanger Fjord. According to obser-
vations by I.P. Tatarinkova (1990) in this area, 54 to 82% of the birds since 1970 have
not bred every year. The breeding success in this period was low, the exception being
1986.

The reproductive abilities of cormorants and shags are somewhat lower in poor
feeding conditions than in good ones. When stocks of their traditional food goes
down both species manage to compensate for the decrease and it does not affect the
fledging success of their young. Cormorants expanded the species composition of
their food, mainly by using demersal fishes. However, Krasnov et al. (1995) believe
that further aggravation of the feeding conditions on Murman will be accompanied
by a decrease in breeding success of cormorants as well.

Another important topic is the use of fishery offal by seabirds. An immense growth
in the numbers of herring gulls and great black-backed gulls has been observed in
Western Europe and in the west Murman since the beginning of the century. One
often cited explanation is the increase in fishery offal available to gulls and terns
(Tatarinkova 1975; Lloyd et al. 1991). 
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Observations in the North Sea have indeed shown a correlation between the loca-
tions of fishing vessels and the distribution of the Lesser Black-backed Gull (Larus
fuscus), Great Black-backed Gull, and Herring Gull over the sea scope (Furness et al.
1992; Camphuysen et al. 1995). The conclusion that commercial fishing has posi-
tively affected the breeding success of these birds appears to be very convincing and
is now based on plentiful research data. As for the Barents Sea region, a total lack of
such data until the present day means that this conclusion can only be drawn tenta-
tively for this area.

Analysis of the situation carried out by Yu.V. Krasnov (1995) shows that the
volume of this food source can only be estimated indirectly (Krasnov et al. 1995).
The fishing and processing equipment used on-board Russian vessels provides a
rather attractive feeding situation for seabirds. According to estimations by G.G.
Matishov (1992), a factory trawler throws overboard up to 1,500 tons of fish during
its 100-day stay at sea. According to K.M. Sokolov (2003), a trawler of the same type
throws overboard on average 2,000 tons of cod alone. The registered maximum loss
has been as much as 12,700 tons. Fishermen themselves claim that up to one million
tons of fish a year are lost this way and unaccounted for by statistics. Naturally, birds
can utilize only a fraction of this resource. The bulk of it rapidly sinks and becomes
unavailable. Despite this, the volume of food that is potentially available for seabirds
may be unusually high, especially when dozens of vessels – sometimes 80 or 90 –
trawl simultaneously. Then one can suppose that fishery offal may be an important
source of food for seabirds. 

However, observations carried out in the open sea off Finnmark and West Murman
(Krasnov, Nikolaeva 1998a; 1998b) have shown that mixed flocks of great black-
backed and herring gulls search for food and forage on fish schools with little regard
for fishing vessels that work nearby and dump offal. During trawling, only a few
birds keep close to the ships. As the trawl comes up, bird numbers quickly grow and
are at their greatest concentration during fish processing. After the offal is thrown
overboard, bird numbers around the vessel rapidly decrease. Krasnov et al. (1995)
showed that the main factor determining movements of great black-backed and
herring gulls in Murman colonies during the breeding period is the occurrence of
schools of pelagic fish. Fishery offal can be regarded as an additional feeding
resource and of secondary importance. However, the offal may play a very important
role in the nutrition of wintering birds. Both species winter in the North Sea and are
widespread there during this time of year (Camphuysen et al. 1995). Despite large
volumes of fishery offal in the Barents Sea, this resource does not play any major role
in the nutrition of local birds (Krasnov, Nikolaeva 1998a; 1998b).

In conclusion the activities of the commercial fishing fleet in the Barents Sea
nowadays affects seabirds indirectly, and through changes in their feeding base. A
number of studies have shown that a shortage of calorie-rich food during the breeding
period noticeably impacts nesting ecology and the reproductive success of colonial
seabirds. Some species, such as larger gulls and kittiwakes, postpone egg laying
when compared to the mean long-term dates. For great black-backed and herring
gulls, clutch sizes do not depend on feeding conditions. However, the birds that lost
their clutches seldom re-lay if fish food is short. In contrast, the mean clutch size in
kittiwakes, cormorants, and shags directly depends on food availability. It is notice-
ably lower, if no large fish schools are present in the area. Besides, a large proportion
of gulls, terns, and auks do not breed at all when feeding conditions are unfavourable.
A lack of large fish schools during the chick-rearing period leads to massive starva-
tion of the young.
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4. Fishery and management of marine living
resources in the Barents Sea at the turn of the
century (late 1990s – early 2000s)

In the previous section fishery dynamics and changes in the Barents Sea ecosystem
during several decades of the second half of the 20th Century were discussed.
Existing data shows that entire marine ecosystems have been visibly transformed due
to a combination of climatic change and fishery activity. Those people whose liveli-
hoods are dependent on commercial fishing are very aware of the decline in fish
harvests. They are also aware that their demands over traditionally exploited
resources have not been sufficiently met. So how is the Russian fishery – coping in
this new situation as it exists alongside the Norwegian one? How is the fishery
managed? Can it at any rate be called sustainable? What external factors, both natural
and anthropogenic, affect commercial stocks and their supporting ecosystem? All
these questions will be discussed in the subsequent sections. 

4.1. Fishery management in the Russian part of the Barents Sea and
the White Sea

4.1.1. Policy

In the late years of the Soviet Union and in the post-Soviet period the main slogan in
the fishery sector was “rational use (rationalnoe ispolzovamie) of resources.” The
term “rationalnoe” can have several meanings in the Russian language. The term
generally implies “sustainable use,” but one meaning is close to the more rarely used
“neistoschitelnoe,” which means “non-exhaustive.” However, other meanings imply
“obtaining the maximum economic and political benefits,” but not necessarily in the
long-term. The fact is that there are neither official documents nor regulatory acts
where the term “rational use of the aquatic biological resources” is explained in
detail.

At the same time the Soviet Union did have a consistent fishery. It was logically
derived from the essence of a planned economy. The aim of fisheries – which was the
exclusive domain of state-owned companies – was to achieve certain levels of fish
consumption by the country’s population. Consequently, certain planned catch were
prescribed. If the planned targets were reached, state enterprise administrators often
received various awards and decorations up to the Golden Star of the Hero of the
Socialistic Labor. This increased their importance in the centralized socio-political
system that allocated materialistic goods and social advantages. The environmental
consequences of this policy are especially clear in the Barents Sea, where increasing
of planned catches led to the decline of several stocks. 

After the end of the Soviet period there was a distinct lack of documents and direc-
tion associated with the new reality, the market economy, and how the fisheries
should cope. At that time the state authorities practically lost control on the fishing
sector. The fisheries then became strongly export oriented. And the fishermen lost
their fame as the “workers of the sea,” a title they had earned in Soviet times. In the
public eye, the profession, and moreover the fishing business, became strongly asso-
ciated with poaching and illegal trading in fish and seafood.

It has not helped that there have been numerous corruption scandals involving
fishing officials. The latest scandal involved the deputy head of the Federal Agency
for Fisheries A. Tugushev, who was previously the director of the Murmansk
Trawling Fleet. Previously this had been one of the biggest state-owned operations in
the Barents region. 
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An attempt by the federal government to introduce an auction system for allocating
fish quotas in 2001 – 2002 was met by strong resistance from both fisheries stake-
holders and the public. This resulted in considerable public discussion regarding how
Russian fisheries should be reformed. The government was heavily criticized for the
absence of a consistent fishing policy.

In September 2003 a new policy document “The Concept for Development of the
Fishery Industry of the Russian Federation until the year 2020” was approved by the
government. This document lays out the following aims for fishery development in
Russia:

“The aim of the development of the fishery sector in the economy of the Russian
Federation is to achieve the sustainable functioning of the fishery industry on the
basis of conservation, replenishment and the rational use of aquatic biological
resources, the development of aqua- and mariculture, which altogether should meet
the domestic demand for fish products, the social and the economic development of
the regions whose economies depend on fisheries. Alongside this, the conditions
should be developed that provide effective fish and seafood exports, as well as
competitiveness and the optimization of management in the fisheries sector” (State
Committee for Fisheries, 2003a). 

According to Zilanov et al. (2003), the former deputy minister of the USSR
Ministry for Fisheries and the present vice-governor of the Murmansk Oblast is
responsible for the development of the fishery sector. He compares the actual fishing
policy of the principal coastal states. He also reports their approaches to marine
fisheries. One approach is sustainable and careful use of traditional resources. This is
a precautionary principle that takes into account the uncertain consequences of the
fishing industry’s activity. Governmental control and the monitoring of fishing vessel
activity forms the basis of fishery policies. To a greater extent this approach is
followed by the United States, Canada, Iceland and Australia” (Zilanov, 2003, p. 13). 

Some countries – primarily Norway and China – support another approach. They
give their highest priority to the development of mariculture technology and
supplying marine products to domestic and world markets.

The third direction is to follow traditional approaches in using marine resources
dating back to the 1940–50s. Where an increase in stock sizes of harvested species
leads to a subsequent rise in catches. Declining stocks lead to a decrease in fishing
intensity up to a complete cessation if necessary. The countries following this
approach include Japan, Chile, Peru and Russia (Zilanov, 2003, p. 13). 

This last interpretation is supported by the theories dominating Russian fishery
science. Russian fishery scientists are very much focused on natural variations in fish
stocks – often of a cyclical nature. At the same time there is little research analyzing
how fisheries impact harvested stocks, habitats and ecosystems. In fact there is a
deeply rooted attitude among Russian fishery specialists that is hard to change
without reconsidering the whole fishery policy, as well as changes in teaching and
retraining these specialists. 

4.1.2. Regulatory framework

Russia does not have a special federal law that regulates fisheries. At the federal level
marine fisheries are regulated by the law “On the Animal World”, the Law “On
Ecological Expert Review (Ob Ecologicheskoy Expertize)”, the law “On the
Continental Shelf”, the Law “On the Territorial Sea and the Internal Marine Waters”,
the law “On the Exclusive Economic Zone”, and the Water Code.

In 2001 Russia’s President Vladimir Putin vetoed the proposed federal law “On
Fishery”, which had been approved by two chambers of the Russian Parliament or
State Duma, in 2001. This was due to the law’s numerous contradictions with other
federal acts. Characteristically the history of the fisheries law in independent Russia
reiterates the law present during the Soviet era. This law had been discussed for
roughly 40 years, but has never been agreed upon or issued. This example, along with
recent debates on the fishery policy of the European Union, clearly demonstrates how
the legal framework is unable to effectively regulate the multitude of fishery stake-
holders. 
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On 20 December 2004 the new federal law “On Fishery and Protection of Aquatic
Biological Resources” was adopted by the Russian Parliament. The law “On the
Animal World” and the law “On Ecological Expert Review” says that a State
Ecological Expert Panel Review is needed to calculate TACs for all stocks fished.
The absence of a particular fish stock in the TAC list implies that there is no commer-
cial fishery for this species. When a new TAC is proposed not only should it contain a
justification of the catch figures but it should also contain an environmental impact
assessment (EIA) including specific methods on how to harvest this allowable catch. 

In practice the presence of an EIA is either extremely rare or it is done in an
extremely formal way. In most cases, it is totally lacking (Mokievsky & Spiridonov,
2000). TAC proposals for all trans-boundary stocks in the Barents Sea, which have
been discussed at the Russian Norwegian Fishery Commission, are presented to the
State Ecological Expert Panel Review. Yet this process is just a formality. All
attempts by experts to discuss how TACs were calculated were rejected. Officials
noted that international agreements take priority over the procedures put in place by
Russia’s national legislation.

It is necessary to note, that laws on marine waters that encompass different juristic-
tions as well as the continental shelf have been adopted under the direct influence of
the United Nations Convention on the Law of the Sea (1982) or the UNCLOS. This
was ratified under the special Russian Federal Law # 30-F-3 on 26 February 1997.
Following the UNCLOS, the UN Stock Agreement was ratified (Federal Law # 69 of
26 April 1997. According to the Constitution of the Russian Federation (Article 15,
paragraph four) these multilateral agreements are recognized as part of the legal
system of Russia (Vylegzhanin & Zylanov, 1999).

Ratification of the UN Stock Agreement has been important for the management
of fisheries in the Barents Sea because most of the commercial stocks including
herring, capelin, cod, haddock, seithe, halibut, the northern shrimp, and the intro-
duced Kamchatka crab have trans-boundary distribution. 

It is also important to note that some key principles contained in the UN Stock
Agreement had already been implemented in much earlier bilateral accords, such as
the “Agreement between the Government of USSR and the Government of the
Kingdom of Norway on the Cooperation in Fisheries” (1975) and subsequently the
“Agreement on the Mutual Relationships in Fisheries”. These international agree-
ments constitute the second group of the legislation relevant to the Barents Sea
fishery.

The third group of regulatory documents of regulatory documents include the
“basin fishing rules”, which have changed little since 1989, and governmental
statutes delegating responsibility for fishery management, control and enforcement to
particular agencies. Fishing quotas and their allocation is regulated by a series of
statutes issued in late 2003. All these laws are weakly cross-referred. These can be
found in the latest version known as “Pravila promysla vodnykh bioresoursov” or
“Rules for conducting fisheries for aquatic resources.” Also in this category are the
federal rules for the protection and harvesting of marine mammals, These have come
into force by governmental bills. There are, for example, regulatory documents for
fisheries in the exclusive economic zone, the territorial sea, the internal marine waters
of the Pacific, the North Polar Oceans, the Barents Sea, the Baltic, the Azov – Black
Sea Basin and the Caspian Basin. The internal marine waters are additionally covered
by other regulatory documents. The White Sea is generally covered by three sets of
rules issued respectively for the Murmansk Oblast, the Republic of Karelia, and the
Arkhangelsk Oblast. The fishing rules are largely inherited from the Soviet era but
contain a number of amendments introduced by the orders of the State Fisheries
Committee. These have been issued from time to time (see for example Pravila …,
2003). These documents set regulations for Russian companies and citizens, while
fishing by foreigners is largely regulated by special documents based on the bilateral
and multi-lateral fishery agreements of the Russian Federation. Besides all of this,
there are several other documents and instructions most of which have been issued by
the former USSR Ministry of the Fishery Industry, but they are still in force. This
pool of documents is now under re-consideration for updating under provisions of the
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new Fishery Law. In total the new law requires 42 updated or newly adopted regula-
tory documents.

The fourth groups of documents are governmental statues that regulate quota allo-
cations. The system that existed prior to 2004 – including quota auctions – went
through considerable changes in the winter of 2003.

4.1.3. Administrative framework

Responsibility for fisheries management

According to the law of the Russian Federation “On the Animal World,” fishing –
including the harvesting of benthic invertebrates and marine mammals – is consid-
ered a method by which man can exploit the animal world. Animals inhabiting the
territorial sea, the internal marine waters, the continental shelf, the exclusive
economic zone of the Russian Federation (all notions in the juridical sense), animals
that are migrating between two or more administrative regions, and animals that are
subject to international agreements, are all federal property. Therefore it is a responsi-
bility of federal institutions to manage, monitor and enforce marine fishery practices.

The management of fisheries – including governance, interagency coordination of
“rational use,” monitoring and research, protection of stocks and their environment
and stock replenishment was until February 2004 the specific responsibility of a
special federal institution, the State Committee for Fisheries. After the administrative
reform of 2004 a new three-component system of governmental management was
introduced. According to the new scheme, the Ministry for Agriculture and Fisheries
is responsible for the development of a national fisheries policy. The Department for
Fisheries within this ministry develops and updates regulatory documents to be
issued either by the ministry, or by the government, or to be introduced to the state
Duma as proposed amendments to the legislation. 

The Federal Agency for Fisheries (FAF) is managing fishery resources on behalf of
the Russian Federation. The agency has considerable autonomy but its head reports to
the Minister of Agriculture and Fisheries. FAF is responsible for stock assessment,
resources replenishment (hatcheries), setting of the total allowable catch, quota allo-
cation and trade in quotas, international agreements and conducting fishery activity in
international waters. 

According to the administrative reform of 2004 there must be a third governmental
institution, that acts as an official control on the fisheries sector. In the former admin-
istrative system this was partly done by the Superior Directorate for Biological
Resources Protection and Replenishment (Glavrybvod). This directorate coordinated
the work of regional bodies (rybvods, see below). It issued fishing licenses, acted as a
control on the industry and coordinated the enforcement work in inland waters.
However, this organization also developed prototype fishing rules for the basins and
generally managed hatcheries. It also had a division called CUREN (Informally
translated it means “the directorate for reviewing fisheries issues in the industrial
project and the introduction of aquatic biological resources”). Apparently these func-
tions are to be transferred to the Department for Fisheries and the FAF. Parts of the
former rybvods (basin directorates for aquatic biological resources protection and
replenishment) will be regional bodies of the Federal Agency for Fisheries. Other
parts of the former rybvods have to become parts of the Service of the Veterinary,
Phytosanitary, Game and Fishing Control. The functions performed by the former
Glavrybvod goes now to the Directorate of Fishery Control of the Service of
Veterinary, Phytosanitary, Hunting and Fishing Control. This is a body responsible
for controlling Russian fisheries via licensing of all fisheries and enforcement of
fisheries in the inland waters (that may also include estuaries and even internal
marine waters, i.e. Kandalaksha Bay of the White Sea, where the Border Service –
see below – traditionally does not have capacity)

Responsibility for marine fisheries enforcement

The specific coordination and enforcement of marine biological resources is the task
of another federal body, the Border Service, (Pogranichnaya Sluzhba – or PS). In
2003 this service was subordinated to the Federal Security Service (FSB). However,
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other agencies also have rights to enforce fishing policy. In particular, the regional
fishing authorities or rybvods (see next section) enforce the law in the inland waters.
But the demarcation is unclear in respect to estuaries, lagoons and other kinds of
internal marine waters. The Special Marine Inspectorate of the Ministry for Natural
Resources has the official task of protecting the marine environment and its biodiver-
sity, as well as living and non-living resources. Its ability to enforce fishery practices
was somehow reduced by the New Code of Administrative Violations, but in fact this
agency continues to play a rather important role in marine enforcement, in particular
with respect to the environmental regulation. 

Management and enforcement at different jurisdictional levels

At the regional level the former Glavrybvod is represented by its basin directorates.
These aquatic bioresource protection units are called rybvods in Russian (Fig. 1). The
rybvods issue fishing permits, control the daily reporting of vessels and collect
fishery statistics on all kinds of activities including recreational fishing. They also
manage the operations of important fisheries and marine mammal populations. Until
2004 they also directly managed or coordinated salmon hatcheries and other replen-
ishment facilities where they exist. 

In total there are 26 such directorates (for descriptions see National administration,
1995), In the Barents and the White Seas the following rybvods are operating: 
• Murmanrybvod housed in Murmansk (Kola Peninsula, the western and the central

Barents Sea), 
• Karelrybvod housed in Petrozavodsk (western Kandalaksha and western Onega

bays) 
• Sevrybvod housed in Arkhangel (covering the White Sea and the southeastern

Barents Sea along with the river basins). 
The rybvods or fishing zones and sub-zones are the first level of responsibility

when it comes to regional fisheries management. In the Pacific they generally corre-
spond to the Food and Agriculture Organization of the United Nations (FAO) and
ICES statistical areas and sub-areas. Regional research institutes for marine fisheries
perform stock assessments in these basins, while oceanography carried out by the
Federal Agency for Fisheries (Fig. 1). 

The Border Service (PS FSB) has regional directorates. Each regional directorate is
further subdivided in respect to the appropriate administrative divisions. The marine
inspectorates are the main bodies responsible for enforcement. Although all forces
are involved with protecting the marine borders (Fig. 1). 

The Special Marine Inspectorate also has regional branches corresponding to the
administrative regions. 

Coordination of management and enforcement

Coordination between the different agencies in the management and enforcement of
particular fishing practices and stock control is limited, even though it is a require-
ment of the legislation. In some seasonal fisheries there is considerable impact from
poaching. In these areas regional coordinated committees are organized during the so
called putina or high-fishing season.

However, in most cases coordination refers to the enforcement per se. Most often
enforcing the law is relegated to joint patrols and involves other governmental agen-
cies responsible for enforcing fisheries-related activities. For instance poaching
comes under “trade in fish and seafood.” This is the jurisdiction of the Ministry for
Interior and the State Customs Committee. 

The role of regional administrations

Even though regional administrations and municipal authorities are formally alien-
ated from the process of management, including stocks assessments, the setting of
the total allowable catch, introducing regulatory procedures and enforcement they
tend to influence fisheries management.

In most administrations in maritime regions there are fisheries departments. They
are often headed or supervised by a vice-governor. This is the situation in Murmansk
and Arkhangel. In Karelia there is a committee for fisheries. In this case, the
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chairman is the member of the government for the Republic of Karelia. These depart-
ments are developing and implementing fisheries policy at the regional level. In the
Soviet era they played an active role in the allocation of quotas to local fishing enter-
prises – via the regional fisheries councils. Along with the rybvods these departments
collect information on fisheries development in the region. In some fisheries regu-
lated by bilateral agreements – including most of the Barents Sea’s distant fisheries –
the regional representatives are working in trans-boundary management bodies, for
example the joint Russian-Norwegian Commission on Fisheries. 

The current “Concept for Development of Fishery Industry” calls on the regional
administration to play a greater role in the management of coastal fisheries. Their
area of operation is defined as the fisheries in the internal marine waters and within
the 12-mile territorial sea area. However, the regulatory framework for their involve-
ment is still under discussion. 

4.1.4. Stock assessment and setting the TAC
The fishery research institutes – now under the auspices of FAF – conduct assess-
ments of commercial stocks. They also monitor the abundance and biomass of stocks
in the Barents and White Seas. These organizations include: 
• PINRO – N.M. Knipovich Polar Institute for Marine Fisheries and Oceanography 
• SevPINRO – Murmansk and the Northern Branch of PINRO based at Arkhangel. 
• VNIRO – the Russian Federal Institute for Marine Fisheries and Oceanography.

VNIRO also participates in research and stock assessment. The practice and regu-
larity of stock assessments strongly varies depending on the different marine area and
the institutions doing the assessment. The most economically important stocks are
assessed using surveys. There are rather regular. In many cases annual embryo and
larvae surveys are conducted in order to assess the breeding stock of fish species such
as the Northeast Arctic cod and haddock. While adult populations of these species
and other demersal fish in the Barents Sea are assessed by trawl and acoustics
surveys. These are often done jointly with Norwegian fisheries institutes. In the
Barents Sea similar special surveys are done quasi-regularly for the king crab and the
northern shrimp. Catch and fishing effort data are also regularly collected and fed
into one or several stock dynamic models. Regional fisheries institutes run these
models, including PINRO and SevPINRO. Currently, an ecosystem model incorpo-
rating fisheries and top predators has been developed for the Barents Sea (Filin,
2000). 

In the Barents region the quality of statistical catch data is probably better than in
many of Russia’s other fishing areas, but it is not good enough. First of all, the
quality depends on the correct by-catch figures. The possibility to assess by-catches
is limited. This is because there is a lack of specialists working as observers onboard
fishing vessels. Therefore, it is hard to conduct a complete analysis on the composi-
tion of catches (Shevelev et al., 1995).

Estimates of fish stocks and proposals for the size of the total allowable catch
(TAC) are presented to the State Ecological Expert Review – SEER (gosudarstven-
naya ecologicheskaya expertiza). The Ministry for Natural Resources has set up a
SEER panel. This includes specialists that are not formally affiliated with fishery
institutions, including specialists from the Academy of Sciences and universities.
Until 2002 the Ministry also invited environmental organizations, but in recent years
such organizations have been refused access to the panel. Since the panel is convened
in Moscow, only experts living in the capital city are usually invited. The Ministry
says that there is a lack of funds to invite specialists from the provinces.

Most of the projects and activities considered by SEER panels include environ-
mental impact assessments. However, TAC proposals consider the environmental
impact of fisheries in a rather formal fashion, The whole method remains essentially
focused on single-species – there is no holistic approach. The effect of fishing prac-
tices are usually not discussed in the material presented to SEER because the fishery
institutes do not have such information with some exceptions. 

Attempts by experts to request environmental impact assessments for particular
fisheries were not successful (Mokievsky, Spiridonov, 2000). Potentially SEER panel
could be an effective management mechanism, but presently it is not. Reviews are
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conducted in a formal way and there is considerable time pressure. This is because
there is a limited time frame for reviews. It does not help that there are frequent
changes in the environment and natural resources administration. This does not
favour the development of environmental impact assessments for fisheries.

The results of stock and TAC assessments for commercial species in the Barents
Sea – especially those that have a trans-boundary distribution – are presented to the
national SEER panel and to the independent Advisory Committee on Fishery
Management (ACFM) of the ICES (The International Council For The Exploration of
the Seas). ICES is the coordinating institution for marine research in the north
Atlantic, including the Barents Sea. The ACFM is responsible, on behalf of the
council, for providing scientific information and advice on living resources and their
harvesting. ACFM utilizes information prepared by numerous stock assessment
working groups when it formulates its advice on fisheries management for around
135 stocks of fish and invertebrates. 

Every year scientific information and advice about cod in the Barents Sea comes
from the ICES Arctic Fisheries Working Group. This is mainly based on research
from PINRO in Murmansk and the Institute of Marine Research (IMR) in Bergen,
Norway. The annual stock assessment and associated advice is published in June at
the ACFM meeting. The Joint Russian Norwegian Fishery Commission (JRNC) sets
TACs for the trans-boundary stocks. The JRNC sets out rules for particular species.
The ruling on cod and haddock is accepted on the annual meeting of the JRNC. It
takes into account a precautionary limit for fishing mortality. However, ICES and
national experts are concerned that actual fishing mortality is well above the precau-
tionary value. This is due to the fact that discarded and illegal catches are still not
properly assessed or effectively reduced (see 4.3). 

4.2. Modern Russian fisheries in the Barents and White Seas and its
importance for the regions of the Russian North

In the Barents region, Russia is represented by three large administrative regions:
Murmansk oblast, the Republic of Karelia, and the Arkhangel obslast. The fisheries
are an important sector of the economy for each region. Table 3 presents some of the
important characteristics for the Murmansk oblast. Total catches for these regions
appear to grow over time (Fig. 19). In the years 2000 – 2002 these regions made up a
rather considerable fraction – about 30% – of the total Russian catch. 

The regional catch of enterprises from three administrative regions belonging to
the Barents Region includes the following components: the catch in the territorial
sea, internal marine waters and the inland waters (bays of Kola Peninsula, White Sea,
estuaries of big rivers, lakes and rivers), in Russia’s EEZ (nearly exclusively in the
Barents Sea), the EEZs of other states including Norway and in the high seas. 

In contrast to fishing enterprises of the Russian Far East – where most of the catch
originates from Russia’s EEZ – the companies of Russia’s north European fishing
industry obtain most of their catch outside Russia territorial waters. This is a sign that
there is overcapacity in the fishing industry. In order to feed the fleet with fish,
vessels require more than the fish stocks available in the Barents and White Seas.
This why the fishing fleets of the Murmansk and Arkhangel Oblasts mainly spend
their time in the high seas away from shore. Their overcapacity may have been
largely inherited from the Soviet era.

There has also been a rapid growth in catches by Karelian companies outside of
Russia’s EEZ. The fishing capacity of these fleets continues to grow. Between 1994
and 2000 the number of vessels fishing for cod nearly doubled (from 96 to 190)
while the harvestable stock decreased by nearly 45% (Troyanovsky, 2001). 

Until the year 2003 the catch in the Barents Sea itself showed a tendency to grow.
Total catches in the three regions increased from 244.5 thousand tons in 1999 to
354.2 thousand tons in 2002. This growth was mainly due to an increase in the
capelin catch, while the catches of other fish remained stable, fluctuated or were in
fact decreasing.
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Fisheries in the Russian side of
the Barents Sea are largely orien-
tated towards exports.
Considerable portions of the cod
and haddock catch, as well as
redfish and halibut are landed in
Norwegian ports. This is because
services are cheaper and there is
less bureaucracy for Russian
vessels calling at Norwegian ports
compared to Murmansk and
Arkhangel. 

In the years 2001 – 2002, the
officially declared export of cod
and haddock by fishing enter-
prises from Arkhangel and Karelia
amounted to between 21 to 35%
of the total catch (Table 4).
Unfortunately, data for the
Murmansk Oblast’ was not avail-
able. Considerable amounts of fish
landed by Russian trawlers in
Norway do not go through
customs, because the normal
procedure of customs clearance is
not required for fish and seafood
caught in the EEZ. It is beyond
the customs border of the Russian
Federation. 

Norway became the main desti-
nation for unprocessed fish caught
by Russian vessels. According to
data from the Murmansk Oblast’
administration, Russian fishermen
land about 100 – 150,000 tons of
fish in the ports of northern
Norway every year. This catch
amounts to US$ 100 million and
represents a significant economic
return that is leaving Russia
(Sostoyanie, 2002). In fact
Norwegian companies became the
main lenders for Russian companies when they required funds to buy quotas when
they were auctioned off in 2001 – 2003. This strengthened the dependence of Russian
companies on the Norwegian fishing business (Bobylev, 2003). 

Despite some increases in pelagic fish catches, there has been a general decrease in
ground fish stocks and a deficiency of fish resources in the Atlantic. This has led to a
decrease in the economic effectiveness of the fisheries. An analysis made by PINRO
specialists shows that the expenses of operating practically all types of vessels often
exceeds the value of returns from fish catches (Troyanovsky, 2001). Reported finan-
cial results of Murmansk fishing companies are presented in Table 5. This clearly
shows the economic instability of the fishing business in the Barents Sea region.
Increasing profitability in the early 2000s may probably be related to the increase of
the capelin catch and the resumption of pelagic fishing in the North Atlantic. While
the subsequent economic losses in 2002 most probably reflect the introduction of the
quota auctions. These have negatively impacted the fish-based economy. 

This data only reflects the visible part of the fisheries sector. In general the
economy of fishing companies are not transparent and a considerable part of their
activity is believed to be in the black economy. The latest information published by
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Fig. 19. Catch of fish by three
principal regions of the
Northern Russia, tons. Above:
total catch; below: catch in
the Barents Sea. Black:
Murmansk Oblast’; shaded:
Karelia; pointed: Arkhangelsk
Obalst’.
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the Norwegian Directorate of Fisheries indicates that some companies are apparently
involved in illegal activities, and the level of illegal, unreported and unregulated catch
in the Barents Sea may be rather high (see the next section).

4.3. Negative fishing practices: Illegal catch and discard

4.3.1. Discard of fish

One indicator of poorly managed fisheries is the rate at which fish is discarded.
“Discard” is interpreted as the difference between the actual catch and the reported
catch – in the absence of illegal re-loading and utilization. According to the Food and
Agriculture Organization (FAO) at the global level an immense portion of the catch
(18 – 40 million tons) is discarded annually. The cause of discard is usually due to a
vessel’s inability or lack of capacity to process harvested organisms. Non-targeted
species are the focus of a lot of discard. This is the case for redfish, wolfish, plaice
and halibut in the Barents Sea. All of which are taken as by-catch to the cod and
haddock fisheries. An assessment conducted by PINRO specialists for the first half of
the 1990s showed that, owing to the process of by-catch, the real catch of redfish and
wolfish exceeded the official data by 30–40%, the uptake of plaice was 20–40%
greater than official figures, while the catch of black halibut was 10–50% (Shevelev
et al.,1995). Poor data on the actual by-catch has led to a situation where it is rarely
taken into account when TACs are proposed. The fishermen rarely have quotas and
licenses to utilise by-catch and are therefore motivated to discard it

An assessment of discarded cod – one of the most important species of the Barents
Sea fishery – has also been conducted by PINRO specialists (Sokolov, 2003).

Although long-line cod fishing is being revived, bottom trawling still remains the
main process for fishing cod out of the seas. The trawl inevitably brings some smaller
size specimens to the surface, which are either not allowed in the catch, according to
the rules, or their processing is commercially unprofitable. This is the part of the
catch that is often discarded. According to PINRO observers the fishermen are
usually utilizing cod greater than 42 cms in length, while smaller fish usually get
thrown back into the sea. 

According to a PINRO assessment of the Russian ground fishery between 1993
and 2002 the discard averaged 2% of the annual cod catch. The greatest discard was
observed in the EEZ of Russia. It accounted for about 40% of the total amount of
discarded fish, while the joint fishery area accounted for about 25% of the total
discard. The minimum discard was recorded between 1993 and 1994. During this
period, about three million specimens of cod – 1,700 to 1,800 tons were wasted. The
maximum discard took place in 1998 when the quantity of discarded fish amounted
to 22 million specimens of cod or 12,800 tons.

Between 1993 and 2003 the age of discarded cod ranged from one to six years.
However, most of the discarded fish were three to four years old. The percentage of
cod of this age that were discarded ranged from 75 to 95% and averaged to 85%.
Throughout the period of observation the quantity of discarded cod in the three-year-
old class and the four-year-old class varied little and amounted to 30 million speci-
mens of each class. 

The annual discard of cod was largely made up of cod aged between three and four
years. Other age classes did not make a significant contribution to the discard.
However, there are also other factors influencing the discard. In particular, the distri-
bution of fishing efforts appears to be important. 

Young cod is mostly concentrated in Russia’s EEZ and in the protection zone
around the Spitsbergen archipelago. As cod gets older it performs longer migrations
and forms commercial concentrations in the Joint Fishery Area and in the EEZ of
Norway. Most probably the quantity of cod discarded annually depends on where,
geographically, the catch is landed. For example, in 1998 a maximum level of cod
discard was observed. It was made up of three and four year old classes. About 50%
of the total cod catch had been taken in Russia’s EEZ, while only 16% was taken in
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Norway’s EEZ. The three and four year old classes were especially strong in the
composition of this stock (Anonymous, 2002). In the Barents Sea and adjacent waters
between 1993 and 2002 a considerable abundance of three and four year old discards
coincided with the work of the Russian fleet predominately in Russia’s EEZ. In other
years when the fleet was largely concentrated in Norway’s EEZ, even though three
and four year old classes still dominated the catch, it did not result in an increase in
discards (Sokolov, 2003) The concentrations of undersized fish tend to be concen-
trated in Russian waters due to the migration cycle of the cod.

According to Sokolov (2003), it is necessary to modernize trawling gear and
develop the equipment so it is more selective. This should reduce the level of
discarded fish. It is crucial for trawlers to eventually utilize the whole catch through
regulatory measures and economic incentives. It is also essential for Russia and
Norway to jointly manage fishing operations and fleet movements. Therefore, areas
with high proportions of undersized cod can be avoided and mature stocks can be
jointly managed regardless of location. 

4.3.2. Illegal, unregulated and unreported catch

In addition to high levels of discard, a negative characteristic of the Barents Sea
fisheries is the illegal and unreported catch landed by license holders who catch fish
beyond and above their quotas. 

In general, there is a greater capacity to control the Barents Sea fishery compared
to Russia’s Far East or the Caspian Sea. Poachers fishing without official documents
– which takes place in Russia’s Far East the Caspian Sea – are indeed very rare, if
they exist at all. Landing fish in both Russia and Norway is fully controlled and the
authorities of both countries exchange this kind of information. The main channel for
unreported export involves vessels that re-load at sea as well as the trans-shipment of
unreported catches to third-party countries. 

Recently the Arctic Fisheries Working Group of the ICES assessed the unreported
catch using various sources of information. This included observations and inspec-
tions by the Norwegian coast guard, satellite tracking of trans-shipments and fishing
vessels, information on landing in Norway, as well as supplementary and supporting
information on fishes landed in Russia, the EU and Canada. This resulted in a conser-
vative estimate for the unreported catch of 90,000 tons both for 2002 and 2003
(ICES, 2004). 

The Norwegian fisheries directorate and the Norwegian Coastguard also collated
other estimates for illegal catches of cod. In 2002 and 2003 they estimated the extent
of over-fishing by Russian vessels in the Barents Sea by comparing data on landed
fish. The report shows that in 2002 Russian fishermen caught between 260,000 and
300,000 tons of cod. During this period they had over-fished their quota by between
70 and 100,000 tons (Fiskeridirektoratet, 2002). In 2003 the total Russian catch was
between 250,000 and 350,000, while the unreported catch ranged between 60 and
115,000 tons (Fiskeridirektoratet, 2003). In total for the two-year period over-fishing
amounted to between 130 and 215,000 tons. These are conservative estimates; the
figures could be even higher. 

4.4. Impact of introduced species on the ecosystem and fisheries:
The Kamchatka crab

The Kamchatka, or red, king crab (Paralithodes camtschaticus) was introduced into
the Barents Sea in the 1960s. It was the result of a special program (Orlov, 2004) and
is now the focus of discussions at scientific conferences, in political arenas and in the
media. Currently the eastern boundary of the Kamchatka crab follows the Geese
Bank, Kolguev Island and Sviatoi Nos Cape, while the western boundary is located
near the southern Lofoten Islands (Berenboim, 2001). Records of this species near
Spitsbergen, in central Norway, and in the White Sea have yet to be confirmed. 
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The population growth of king crabs was highlighted in the media and was accom-
panied by sensationalized stories about “monster crabs” or “killer crabs”, expanding
their range up to the North Sea (Türkay & Spiridonov, 2004). Underwater films
showing concentrations of juvenile crabs on the sea floor, which is a normal charac-
teristic for particular periods of the crabs life cycle, where shown on Russian and
Norwegian television. The commentary explained that hordes of king crabs were
destroying everything around them. 

There was a distinct lack of real information, yet experts speculated about the
possible impact the crabs would have on the Barents Sea ecosystem. Gudimov &
Gudimova (2000) and Kuzmin & Gudimova (2002) have expressed that establishing
a king crab population in the Barents Sea could bring about the following: 
• Increasing competition with local species
• The introduction of new parasites and diseases
• Direct predation on local species, their juveniles and eggs
• Changes in the trophic chain and incorporation of new kinds of pollutants into it.

It has also been suggested that the king crab could also change the composition of
seabed communities. And that the crab’s feeding preferences could directly influence
populations of certain prey species, i.e clams (Türkay & Spiridonov, 2004).

However, crab parasites found in the Barents Sea are all of local origin (Bakai,
2001). Incorporation of new pollutants into the trophic chain is difficult to assess and
this scenario appears to be speculative. The most important change are those associ-
ated to the transformation of seabed communities, competition and predation. 

It has been ten to 15 years since crab populations first established themselves. This
is clearly an insufficient length of time to detect trends in benthic communities.
These usually evolve over a longer time span (Türkay & Spiridonov, 2004). There is
also virtually no comparable scientific data on benthic communities for the last 30 to
40 years for both Russia and Norway. One possible area is the Dalne-Zelenetskaya
Inlet where the Murmansk Marine Biological Institute was located. In 2002 data on
the sizes and abundance of particular prey species in the benthos were calculated and
compared with survey data collected in the pre-crab time of the 1960s. Some changes
were observed there (Rzhavsky et al., 2003). However, it is clear that over such a
long period other factors could have influenced these populations, other than the
introduction of the crab. 

It is an imperative to continue monitoring benthic communities in areas inhabited
by the Kamchatka crab, with a focus on coastal zones. The scientific monitoring
should influence the management strategy for the Kamchatka crab and not media
reports and speculations. One forecasting method could involve assessing the
carrying capacity of coastal communities and whether key habitats are affected by the
settling and growth of juvenile crabs (Sokolov & Shtrik, 2003). 

The coastal zone of the Barents Sea, with depths of up to 50 meters, where crab
larvae can settle successfully and juveniles can avoid predation is rather narrow. In
the Russian waters its area comprises only 2,000 km2. In West Kamchatka, where the
king crab is most abundant the corresponding zone amounts to 11,000 km2.
Therefore, it is five times greater than the crab nursery zone in the Barents Sea
(Sokolov & Shtrik, 2003). Between 1980 and 2001 the West Kamchatka population
was one order of magnitude more abundant than the Barents Sea population. It was
made up of 137 million specimens versus 15.8 million in the Barents Sea (Sokolov &
Shtrik, 2003). Therefore, the Barents Sea population will most probably grow for
some time. But taking into account, the limitation of the feeding resources in the
Barents Sea (Galkin, 1960; Sokolov & Shtrik, 2003) it is unlikely that its size will
ever reach that of the West Kamchatka population, where it is more than 100 million
specimens. The dispersal of crabs to the east will most probably be limited by the
temperature (Türkay & Spiridonov, 2004). While its spread eastwards, in particular to
the White Sea, will be limited by the decrease in salinity. 

It is necessary to emphasize that the impact of the Kamchatka crab on the stocks of
bottom fish is likely to be negative. Competition between crab and fish may take
place. Crab juveniles may also become additional feeding resources for cod, haddock
and possibly other species. In particular seasons crab constitute up to 52% of the
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mass found in the stomach of cod (Matyushkin, 2001). The introduction of trawl free
zones in the areas inhabited by crabs may also have a positive impact on fish stocks. 

The strategy for managing this crab species remains uncertain. The authors
strongly argue that it should be based on solid scientific data. Crab fishing can be
used as a tool for ecosystem management, so that the adverse effects of the crab’s
introduction are reduced. Managing crab stocks is also an opportunity to create multi-
species fisheries and create long term benefits for the local population who can also
utilize crab catches. 

However, the management of the crab might also be influenced by international
conventions. The issue of introduced species is specifically covered in the UN
Convention on Biological Diversity (CBD 1992) and the UN Convention on the Law
of the Sea (UNCLOS 1982) The threat from introduced species was also emphasized
at the World Summit on Sustainable Development in Johannesburg (United Nations
2002) and is covered in the UN FAO Code of Conduct for Responsible Fisheries
(FAO 1995). 

UNCLOS came into force in 1994. Article 196 on the use of technologies or intro-
duction of alien or new species requires states to take all measures necessary to
prevent, reduce and control the intentional or accidental introduction of alien or new
species which may cause significant and harmful changes. 

The UN CBD from 1992 reads: “Each Contracting Party shall, as far as possible
and as appropriate – prevent the introduction of, control or eradicate those alien
species which threaten ecosystems, habitats or species”.

4.5. Recreational fishery
Recreational fisheries in the Barents and White Sea basins have always been impor-
tant. Only recently has it become a sector of the regional economy. In the 1990s,
fishing for wild Atlantic salmon (semga) using the “catch and release” approach
began to develop on the Kola Peninsula. This experience was adopted from the
United States and Canada. With considerable foreign investment, enterprises have
been started that specialize in fishing tourism. 

Investment became possible due to the considerable value of the Kola wild salmon,
in particular its large size and vigorous behavior. This made it attractive for anglers
from Western Europe. Tourists came from the United Kingdom (35%), Scandinavia
(21%), the United States (15%), France (5%) and Germany (1.5%). Recently, the
proportion of Russian tourists has grown as well. Seven companies now offer salmon
tours. They account for up to 76% of the total tax income for the tourism sector in the
Murmansk Oblast. Every year, recreational fishing for Atlantic salmon contributes
US $ 6 –7 million to the regional economy and provides up to 450 local jobs
(Baranets, 2004). 

However, the environmental and social impact of recreational fishing on the Kola
Peninsula is not entirely positive. One problem is concerns the absence of “catch and
release” assessments fishing. There is no data on how fishing influences the health of
wild Atlantic salmon populations and whether angled fish are still viable and repro-
ducing individuals when they are returned. To minimize injuries to fish, anglers must
follow the “ten guidelines”. In practice, however, this is not always the case. Baranets
(2004) argues that healthy salmon populations produce an increase in salmon catches
in the rivers where fishing is conducted according to ”catch and release” principle
(Table 6). His data indicates that this increase has occurred, But not for the right
reasons. The increase in catches is due to the fact that more rivers are being used for
angling so “catch and release” is more prevalent. Real information on the dynamics
of salmon populations in the rivers has yet to be presented. It is not clear how
injuring the fish – which can occur when angling – will affect the ability of salmon to
resist parasites and infections. Parasites are known to have a devastating effect on
salmon populations, especially when a new parasite species invades an uninhabited
area (Johnsen, Jensen, 1992; Kudersky et al., 2003). Nevertheless, even existing pests
can have a stronger effect if the host specimens are weakened by external factors. 
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It is worth mentioning some of the social problems associated with recreational
fishing. When local anglers apply to the Murmanrybvod officers for licenses, some-
times these applications are refused. The reasons for rejection are usually only
substantiated on formal grounds, the real reasons are never given. In fact the authori-
ties do not really protect salmon resources or secure the rights of locals for recre-
ational fishing but protect foreign companies, allowing them to rent the rivers for
recreational fishing. Local people may view this as an attempt by the authorities to
make fishing tourism both non-transparent and to limit their access to what can be
termed as “hard currency” rivers. On these rivers local people may be considered by
some to be just undesirable witnesses rather than local stakeholders in the fishing
resource.

The Murmanrybvod authorities should take this social impact into account and try
developing a partnership with local anglers instead of feeding confrontation.
Otherwise the current practice of recreational fishery may stimulate poaching instead
of promoting sustainability. 

In the White Sea local people mostly practice recreational fishery and its econom-
ical aspects are still unknown. In spite of considerable environmental and social
challenges recreational fishing has great potential for regional development and the
sustainable use of living resources. When the bureaucratic problems of permitting
sport-fishing boats to sail in the border zone of the Barents Sea are solved, the devel-
opment of sport fishing for cod, haddock, halibuts and even sharks may be expected
(Baranets, 2004). 
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5. Towards sustainable fisheries 
in the Barents Sea

5.1 Long-term perspective on the Barents Sea fisheries

Due to the long-term impact of several factors – including intensive industrial fishing
– the Barents Sea ecosystem has undergone a marked transformation and the produc-
tivity of its traditionally used components has decreased. However, the fisheries have
managed to avoid even higher levels of overexploitation and a potential collapse of
fish stocks. This is because of the management responses from both the Russian and
Norwegian sides, has learned from the past and taken into account the historical
practice of fishery management. 

However, any further growth in harvesting combined with the traditional practice
of managing fish stocks as simple sets of single species increases the risk of a crisis,
similar to those seen in the North Sea and on the east coast of Canada. Here there has
been a deep anthropogenic transformation of the ecosystem. The risk of a profound
crisis in the future is also increasing. This is because of the complicated bureaucratic
structure of the Russian fishery sector and the difficult economic situation it faces –
including its dependence on exports of largely unprocessed fish to Norway and other
European countries. Therefore, there is little incentive to develop more effective
technologies for fish processing. In turn, the catch is not fully utilized and there is
little in the way of manufactured, value added products of marketable value. In this
situation the economic pre-conditions for over-exploitation of aquatic resources will
persist. As long as Russia’s fishing industry has little ability to extract more value
from the fish it catches it will continue to discard high levels of fish and trawl
illegal/unreported catches. 

Currently, commercial fisheries in the Barents region are subject to changes in the
ecosystem caused by non-fishery factors. The destabilization of the global climate
due to greenhouse gas emissions is the principle vehicle of change. This makes any
predictions on the future status of fishery resources rather uncertain and might signif-
icantly complicate future fisheries management..

The extraction and transportation of hydrocarbons presents a significant and poten-
tial threat. This is because the extension of operations greatly increases the proba-
bility of oil spills and the leaking of hydrocarbons and other chemicals into marine
waters. Research show that fish eggs and fish larvae are particularly vulnerable to
toxic chemicals found in oil. Small amounts of oil in seawater have proven lethal to
cod larvae.

Furthermore, chemical substances found in “produced water” (water extracted
along with oil and gas from the reservoirs) has in laboratory testing shown to affect
the reproductive capacity of cod. The construction of infrastructure on the continental
shelf will cause, in several cases, direct competition between fishermen and the oil
industry for seabed resources. 

5.2. Traditional approach
Russian fishery science suggests that the strategy for preserving marine resources
should be based on a traditional single-species approach. In the current regime of
increased fishing capacity it is necessary to decrease the mortality of young fish due
to fishing. This will secure the entrance of younger generations into the spawning and
harvestable stocks – even in years of low recruitment (Troyanovsky, 2001, p.4). For
this purpose it is necessary to develop passive fishing equipment, such as long-lines,
and to use time and area closures as a mean to avoid catching juvenile fish.  
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Trawling operations should strictly follow these principles:
• The fishing fleet should concentrate fully on the aggregations of large cod
• A strategy for the optimal allocation of fishing efforts should be agreed upon and

developed. This should take into account various climatic situations and the distri-
bution of juvenile cod, which at present constitutes the main bulk of discard. 

• Special measures for minimizing discard should be prescribed, which meet the
interests of both Russian and Norwegian fishermen. For instance Russian fish-
ermen could be allowed to fish for cod in the western Barents Sea when part of the
population in the Eastern Barents Sea is strongly dominated by undersized cod.

5.3 Economical and institutional driving factors 
Regional fishery specialists and administrators realize that one of the main causes for
unsustainable fishing practices and the depletion of stocks is the oversized capacity
of the fishing fleet (Troyanovsky, 2001; Zhitniy, 2003). However, no special meas-
ures have been suggested to alleviate this. At one stage there was a theoretical possi-
bility that a new quota allocation mechanism could have been put in place. According
to this mechanism, which was implied in a government statute, companies would
hold certain shares in quotas for particular species in the fishing areas. The total
quota is dependent on the TAC. If the TAC decreases so do individual quotas.
However, quotas can only be used if a particular company decides to decommission
its excessive capacity. 

Whether this mechanism will work remains to be seen. Experience gained from 15
years of analyzing the private fishing industry shows that any quota issued is just a
license or a permission to fish. As long as the benefits of illegal catches outweigh the
risk of being severely fined, the companies will even stick to small quotas and will
continue to maintain their capacity. 

Another approach is to implement an economic policy. This would only stimulate
the commercial activity of the most environmentally responsible companies. These
firms would only be able to take up quotas and fishing capacity if they decommis-
sioned old vessels. For this program to work the fisheries would need to be environ-
mental audited and companies would need to comply with environmental and fishing
regulations – companies would also need to be assessed. In Russia there are dangers
associated with any level of official compliance – there is always corruption and
protectionism. 

To avoid this a new system should be driven by a company’s performance and fair
competition. Auditing should be voluntary, competent and resistant to corruption.
Better performance should be rewarded by bonuses to companies. These could
include a reduction in resources fees or the provision of additional quotas upon the
decision of independent referees. By strengthening and capitalizing environmentally
responsible companies, weak irresponsible ones will either go bankrupt or be taken
over by more efficient ones. In turn environmentally friendly firms will be the ones
encouraged to redeem shares in quotas and decommission aged fishing vessels. 

All these regulation changes will require amendments to the existing legislation.
The preparation of amendments to existing laws should be well thought out and
elaborated upon. The first necessary step is the development of a rating system for
the environmental performance of fishing companies based on the Marine
Stewardship Council’s (MSC) generic criteria adopted by regional fisheries. 

There should also be an investment policy in the offshore fishery of the northern
basin of Russia. This must be directed towards the gradual replacement of numerous
old vessels that land relatively cheap and under-processed catches at Norwegian
ports. They should be replaced by a smaller number of modern processing vessels
that can produce value-added products – in primarily frozen fillets. These products
can then be sold on the domestic and external markets, including Norway and the
European Union. This investment policy should also run in parallel with the adoption
of sustainable fisheries principles. These are reflected in the FAO’s “code for respon-
sible fisheries” and the MSC’s criteria.
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5.4 Wise management

The history of modern industrial fishing clearly demonstrates that the transition from
a single-species to a multi-species approach is imperative. In the Barents Sea this
process must involve the bilateral management of the fishery resource. Russia and
Norway must develop joint management plans for all trans-boundary commercial
stocks. This includes ground and pelagic fish, as well as invertebrates for both the
Barents and Norwegian Seas. 

In contrast to the existing management procedure new plans have to include steps
for the improvement in the quality of the fish stock assessment. A fresh policy must
also better account for and estimate fish mortality – from by-catch, discard and unre-
ported catch – as well as natural mortality, including consumption by various groups
of predators.

A strategy for the optimal allocation of fishing efforts should also be developed
and agreed upon. This should take into account various climatic situations and the
distribution of juvenile cod, which constitutes the main bulk of discard. 

A commitment to decreasing or restructuring fishing capacity should also be an
important component of the management plan. Plans should be developed jointly by
Russian and Norwegian fishery specialists with the full participation of non-govern-
mental organizations (fishermen associations and conservation organizations), as well
as ICES experts. Any plan should also be approved by the Joint Russian Norwegian
Commission on Fisheries.

Furthermore the fishing rules in both countries should be standardized and focused
on a multi-species approach.

The present procedure of setting TAC’s in Russia must be gradually replaced. A
new management plan for particular fisheries should be adopted for specific periods,
say around five years. The plans should include:
• A description of the stock assessment procedure
• A method for determining what part of stock may be harvested in a sustainable

way using precautionary principles 
• An assessment on the environmental impact of particular fishing equipment and

methods of fishing
• Methods on reducing the effects of fishing on the ecosystem
• Control procedures based on the work of scientific observers and observing

inspectors. 
Once in a five years period proposed plans must be subject to the State Ecological

Expert Review. Implementation of plans has to be controlled by governmental organ-
izations and be transparent for the general public.

After the completion of the implementation period, the management targets set
should be evaluated and the plan should be revised for the next period. The revised
plan should again be presented to the State Ecological Expert Review. 

It is proposed that the following management plans for the Barents and the White
Seas fisheries should be developed:
• Trans-boundary ground and pelagic commercial fish and invertebrate species

(jointly with Norway)
• polar cod
• plaice
• Iceland scallop and other domestic seabed species
• White Sea herring
• Chesha- Pechora herring
• Coastal stocks of Murmansk cod
• Coastal stocks of the White Sea main bays
• Coastal stocks of Chesha and Pechora bays

In the development of management plans for coastal fisheries municipalities, local
fishermen and NGOs should be actively involved. 

In order to utilize the catch fully it is an imperative to solve the problem of by-
catch legally, technically and economically within the management plans – or inde-
pendently. These measures must include changes to the Fishing Rules. Technologies
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developed by governmental institutions must be offered to the fisheries. And invest-
ment programs aimed at the technological modernization of fishing vessels must be
put in place. Preferences must also be given to companies specializing in re-loading
and utilizing by-catch. 

A system of permanent trawl and dredge-free areas should be established. The
construction of offshore infrastructure should be prohibited in these areas. These
reserves will serve as nursery and recruitment areas for commercial species and help
seed the recovery of seabed communities in areas that have been degraded by
trawling. These reserves will also act as benchmarks for monitoring fishery-induced
changes on the seabed in the areas exploited by bottom trawling. It is recommended
that protected areas should be established at the Central, Geese, and Murman Banks. 

A body of professional scientific observers and inspectors should be formed. The
observers must be trained using a special program. They also must obtain nationally,
as well as internationally, recognizable certificates. The task of observers is to obtain
objective data on fishery practices, including detailed records on the composition of
catches. Certified observers should be under the auspices of a professional associa-
tion, where salaries are sufficient and significant enough to ensure that their work is
independent on board fishing vessels.

Observers will be appointed to fishing vessels according to the management plans
for each of the particular fisheries and in accordance with bilateral agreements and
scientific programs. 

Recreational fishery deserves special attention. It could become a sustainable
practice and provide jobs for local people on the Kola Peninsula and the White Sea
coast. Recreational fishery should be developed in a more transparent way with pref-
erence to small and medium-sized enterprises registered in local municipalities and
paying taxes to local budgets. A transparent monitoring system for wild Atlantic
salmon should be established on the rivers where the ”catch and release” fishing is
practiced. 
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Tables

Table 1

Data on international catches of halibut up to the early 1970s according to ICES
statistics and updated materials of the Working Group on the Arctic Fisheries

Total catch (in tons) according
Total catch (in tons) to updated materials of the 

Year according to ICES statistics Working Group on the Arctic Fisheries
1964 29,451 40,391

1965 20,625 34,751

1966 12,383 26,321

1967 2,392 24,267

1968 2,169 26,168

1969 2,189 43,789

1970 72,726 89,484

1971 77,723 79,034

1972 42,959 43,055

1973 31,594 29,938

Table 2

Catch losses for commercial fish of the Barents Sea region between 1969 and
1999, calculated as the difference between a possible catch under an optimal
withdrawal regime and the actual catch (Semenov et al. 2001).

Commercial species Over-fishing periods Catch losses, millions of tons
Capelin 1977–1986 6.7

Herring Late 1950s – 1968 19–20

Cod Late 1980s 3.8

Redfish 1976–1986 0.8–0.9

Halibut 1969–1972, 1990 0.3
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Table 3

Role of the fishery industry in the economy of the Murmansk oblast

The contribution 
of the regional fishery 
industry to the total 
production of the fishery 
sector in Russia: 1998 1999 2000 2001 2002

1. Gross product 13.mar 14.0 14.jun 13.sep 14.aug

2. Catch 09.mai 14.mai 15.sep 17.feb 19.sep

3. Production 09.jan 12.jul 14.jul 17.0 17.jul

4. Canned production 05.mar 3.0 03.feb 04.mai 04.mai

Contribution of 
the fishery industry (the % 
of Gross Regional Product) 14.0 17.jan 15.jul 16.jan 15.jun

Growth 
(in relation to previous year) 84.2 137.2 133.3 102.5 104.4

Table 4

Rate (in %) of exported cod and other Gadidae (according to official customs
declarations)

Region 2001 2002
Karelia 35.6 25.5

Arkhangelsk oblast’ 21.2 22.1

Table 5

Financial result of the fishing enterprises of the Murmansk oblast between 1999 –
2002 (Vasilev, 2004)

1999 2000 2001 2002
Benefit (+); loss (-) – mn roubles -986 +263 +453 -336.5

Companies gained (in % of total) 78.2 53.9 79.7 59.1

Amount of benefit, mn roubles 452 774 677 463.7

Companies lost (in % of total) 21.8 46.1 20.3 40.9

Amount of losses, mn roubles 1438 511 190 800.2
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Table 6

Salmon fishing according to ”catch and release” principle in rivers of Kola
Peninsula (Baranets, 2004)

1999 2000 2001 2002 2003
Number of rivers 24 24 31 34 75

Number of man-days of angling 7023 6912 8468 9624 11944

Quantity of salmon specimens 11723 13135 16953 25248 33862

Number of fish per angler, per day 1,67 1,9 2,0 2,6 2,8

List of acronyms used in the report:
• ACFM – independent Advisory Committee on Fishery Management
• EEZ – exclusive economic zones 
• FAF – Federal Agency for Fisheries
• FAO Food and Agriculture Organization of the United Nations
• FSB – Federal Security Service
• ICES – International Council for the Exploration of the Seas
• IMR – Institute of Marine Research in Bergen
• JRNC – Joint Russian-Norwegian fishing commission
• NGOs – non-governmental organizations
• PINRO – Polar Institute for Marine Fisheries and Oceanography
• PS – Border Service (Pogranichnaya Sluzhba)
• SEER – State Ecological Expert Review
• SevPINRO – Murmansk and the Northern branch of PINRO 
• SMEs – small and medium-sized enterprises
• TAC – total allowable catch 
• UNCLOS – United Nations Convention on the Law of the Sea (1982)
• VNIRO – the Russian Federal Institute for Marine Fisheries and Oceanography
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