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1 Introduction

This report is a background document for the preparation of the Progress Report to the Fifth International Conference on the Protection of the North Sea to be held in Bergen, Norway, in March 2002. The Secretariat of the Conference has requested ICES to provide background information on fisheries, focusing on those stocks and fisheries for which ICES provides regular advice. The focus is therefore on open-sea fisheries in the North Sea area which are subject to international management agreements and for which international advice is provided through ICES. Coastal fisheries entirely under national management, such as mussel or Crangon fisheries, are not covered by the report.

This report presents an overview of the status of fish stocks for which advice is given by ICES in the larger North Sea area as defined by the Conference (Figure 1.1), that is the North Sea proper (ICES Sub-division IV), the Skagerrak (part of Division IIIa), and the Channel (parts of Sub-Division VII). It is based on the stock assessments produced by the ICES Advisory Committee on Fishery Management in 2000 for the year 2001 (ICES, 2001a), the reports of the ICES Advisory Committee on the Marine Environment for 1999, 2000, and 2001 (ICES, 2000a, 2000b, 2001b), and recent ICES Working Group reports not yet included in the Advisory Committee reports (notably the Working Group on Ecosystem Effects of Fishing Activities (ICES, 2001c), the Working Group on Seabird Ecology (ICES, 2001d), and the Working Group on Marine Mammal Population Dynamics and Habitats (ICES, 2001e)). Information from earlier Working Group reports and the primary literature has been included in some cases, but the report does not pretend to provide a comprehensive literature review. The text includes an update and revision of sections of relevance to the North Sea in the overview report produced by ICES for the Nordic Council of Ministers in 2000 (ICES, 2000d). The report has been prepared by the ICES Secretariat with the assistance of Poul Degnbol, Institute for Fisheries Management and Coastal Community Development, and reviewed and adopted by the ICES Advisory Committee on Ecosystems.

Figure 1.1. The North Sea area as defined in the context of the Conference (North Sea Secretariat, 1997b) and ICES fishing areas.
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Fisheries in the North Sea and adjacent seas

1.1 The North Sea

The North Sea and adjacent seas constitute one of the world’s major shelf areas and, as such, one of the major fish- producing ecosystems in the world. With an annual production in the range of 3 million tonnes (Table 2.1), the area contributes 4 % of the world’s fish production of 90 million tonnes per year.

The production of the North Sea is associated with the relatively shallow depth and the existence of mixing mechanisms transporting nutrients from the nutrient-rich bottom layer to the nutrient-poor upper layers of the water column. The southern part of the North Sea is permanently mixed, while the middle and northern parts become stratified in summer. Transport of nutrients to the surface layers takes place in the border zones between mixed and stratified water bodies—the hydrographic fronts—and by erosion of water stratification where the border between bottom water and surface water meets the bottom at coastlines and subsurface mounts such as the Dogger Bank. 

The North Sea and adjacent waters harbour a wide range of fish stocks and, in terms of species exploited by commercial fisheries, constitute the richest area in the Northeast Atlantic (Table 2.1). The commercially important stocks exploited for human consumption include cod, haddock, whiting, saithe, plaice, sole, herring, mackerel, Nephrops, Pandalus, and brown shrimp (Crangon crangon). A number of stocks are mainly or exclusively exploited for reduction to fish meal and oil; these stocks include sandeel, Norway pout, blue whiting, and sprat. Sandeel are actually a mixture of several different species, which again are made up of several local stocks within the North Sea. Sandeel are presently treated as one stock unit. Beyond these stocks, there are landings from a variety of demersal species such as turbot, anglerfish, gurnards, lemon sole, rays, and sharks.

The area is physically complex and strongly influenced by the interaction between the shelf area and the open ocean between the isles at the north of Scotland, through the Norwegian trench, and through the Channel. Most stocks show close affinities between the North Sea proper (ICES Sub-area IV) and adjacent areas such as the area northwest of the British Isles (Sub-area VI), the Eastern Channel (Division VIId), and the Skagerrak (part of Division IIIa). Most stocks are, however, more or less confined in the overall area. Mackerel, blue whiting, hake, anglerfish, and probably saithe are part of larger stock complexes stretching along the edge of the European continent, for blue whiting and mackerel possibly from the Iberian peninsula to Norway. The herring caught in the North Sea is a mixture of stocks: stocks spawning in the North Sea spawn in autumn. The spring-spawning herring from the western Baltic Sea migrate into the Skagerrak and the northeastern North Sea for feeding in summer, and autumn-spawning herring from the North Sea are found in the Kattegat as juveniles. These two stocks are also exploited in the Skagerrak-Kattegat area (Division IIIa). The juvenile herring in Division IIIa are mainly of North Sea stock origin, while the mature fish are predominantly spring-spawners. 

The Skagerrak-Kattegat area is to a large extent a transition area between the North Sea and the Baltic Sea, both in terms of hydrography and topography and the identity of stocks in the area. The exchange of water between the North Sea and the Baltic Sea is the main hydrographic feature of the area.

Several of the stocks in the Skagerrak show close affinities to the North Sea stocks in terms of both population dynamics (similar trends in recruitment and spawning stock biomass (SSB)) and biological indicators such as parasites or genetics. Tagging experiments have demonstrated extensive migration between the two areas for several species. Stocks which are believed to cover both the North Sea and the Skagerrak include saithe, hake, cod (except for coastal populations in fjords), haddock, whiting, Norway pout, and Pandalus. Sandeel in the North Sea and Skagerrak are probably a complex of several local populations within these areas rather than separate populations in the two areas. The landings of sandeel from the Skagerrak area have had a different composition of sandeel species from that in the North Sea.

In most cases, the stocks have been defined such that stock affinities are taken care of by merging the assessments across areas. This is, however, not possible for those stocks which are part of a stock complex beyond the overall area such as mackerel, hake, blue whiting, and western Baltic herring. For these stocks, the biological assessments are made on the basis of the overall stock area; the management is then based on assumptions regarding migration patterns and expected catch compositions between areas.

Table 2.1. Landings from major stocks in the North Sea and adjacent seas, mean landings 1991–1999 (compiled on the basis of data in ICES, 2001a).

Stock
Recent landings from the North Sea  and adjacent seas

1,000 t, average 1991–1999

Sandeel, North Sea 
851

Herring, North Sea and Skagerrak (autumn spawners)
509

Mackerel, North Sea and Skagerrak
323

Sprat, North Sea
190

Norway pout, North Sea and Skagerrak
178

Haddock, North Sea and Skagerrak
139

Cod, North Sea, Skagerrak and Eastern Channel
120

Saithe, North Sea, Skagerrak and West of Scotland
115

Plaice, North Sea
102

Blue Whiting, North Sea and Skagerrak
95

Horse mackerel, North Sea and Skagerrak
91

Whiting, North Sea and Eastern Channel
87

Sandeel, Skagerrak
37

Sprat, Skagerrak
29

Sole, North Sea
27

Shrimp (Pandalus), North Sea and Skagerrak
15

Anglerfish, North Sea
14

Plaice, Skagerrak and Kattegat
10

Plaice, English Channel East
6

Hake, North Sea and West of Scotland
6

Sole, English Channel East
4

Total
2941

1.2 Fisheries in the North Sea: Fleets, Fisheries and Landings Trends

The fisheries in the North Sea, Skagerrak, and the Northwestern shelf can be grouped into demersal and pelagic human consumption fisheries and industrial fisheries that land their catch for industrial purposes—manufacturing of fish meal and fish oil. 

Demersal human consumption fisheries usually target a mixture of roundfish species (cod, haddock, whiting), or a mixture of flatfish species (plaice and sole) with a by-catch of roundfish. A fishery directed at saithe exists along the shelf edge. The catch of these fisheries is landed for human consumption. The pelagic fisheries mainly target herring, mackerel, and horse mackerel. Although most of the landings of these species may be intended for human consumption purposes, part of the landings are used for fish meal and fish oil. The catch of the industrial fisheries mainly consists of sandeel, Norway pout, and sprat. The industrial catches also contain by-catches of other species including herring, haddock, and whiting (Tables 3.5 and 3.6). In addition to the demersal, pelagic, and industrial fisheries for fish, fisheries exist for crustaceans including Norway lobster (Nephrops), shrimp (Pandalus), and brown shrimp (Crangon crangon).

Each fishery uses a variety of gears. Demersal fisheries use otter trawls, pair trawls, seines, gillnets, and beam trawls. Pelagic fisheries use pelagic trawls and purse seines. Industrial fisheries use small-meshed otter trawls, pelagic trawls, and purse seines.

There are important technical interactions between the fleets in the area. Most of the human consumption demersal fleets are involved in mixed fisheries targeting various species combinations that may be roundfish in some trawler fleets, flatfish in the beam trawlers, and both roundfish and flatfish in gillnets. 

Some major technological developments changed the fisheries in the North Sea during and after the 1960s, such as the development of the beam trawl fishery for flatfish, purse seines in the industrial fishery, and large pelagic trawls to replace driftnets. The introduction of power blocks and sonar systems in the 1960s triggered the development of a purse seine fishery for pelagic stocks and developments in navigations and communications equipment, sonar systems, and gears have taken place continuously. These incremental improvements in both vessels and gears have meant that the capability to catch fish has increased slowly but consistently over the past twenty years.

The trends in landings of the most important species landed by these fleets are presented in Figure 2.1 and divided on stocks in Figures 2.2 (demersal stocks landed for human consumption), Figure 2.3 (pelagic stocks landed for human consumption), and Figure 2.4 (stocks landed for industrial purposes, i.e., reduction to fish meal and oil).

The demersal landings have steadily declined over the past 25 years. The pelagic landings, dominated by herring, decreased to a minimum in the late 1970s, when the fishery for herring was closed, but increased again up to 1988. Since then they decreased until 1997, with increases in recent years. The landings in the industrial fisheries increased to approximately 1.8 million t in the mid-1970s, and have fluctuated between 1–1.5 million t in recent years. These landings show the largest annual variations owing to the short life span of the species. The total landings in the North Sea reached 3 million t in 1974, and have been around 2.5 million t since the 1980s.

Figure 2.1. Landings from major stocks in the North Sea, Skagerrak, and the eastern English Channel (data from ICES, 2001a). The stocks included are the stocks shown in Figures 2.2, 2.3, and 2.4. A range of other stocks contribute to the overall landings, so that the total average for the period 1991–1999 was 2,900,000 tonnes (see Table 2.1).
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Figure 2.2. Landings of demersal stocks in the North Sea for human consumption, 1967–1999 (data from ICES, 2001a).
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Figure 2.3. Landings from pelagic stocks in the North Sea for human consumption, 1967–1999 (data from ICES, 2001a).
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Figure 2.4. Landings of fish from the North Sea for reduction, 1974–1999 (data from ICES, 2001a). For blue whiting, only data from 1985 onwards are included.
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Sustainability of North Sea fisheries

1.3 Fisheries and Fisheries Management

Fisheries are characterised by two unique features:

· Fisheries rely on living natural resources. These resources are produced through natural processes within aquatic ecosystems without any inducement or control by man. Hence, unlike agriculture and forestry, the resource base of fisheries is limited by natural production processes and subject to the natural variability of the resource system. The harvesting system can be developed, but only to take what is there. Approaches similar to farming are being pursued, but aquaculture is a fundamentally separate production regime from commercial fisheries. Although fisheries cannot increase or stabilise natural production, overfishing can diminish and destabilise it, an asymmetry of which fisheries management and science must always be aware.

· Fisheries harvest resources that at the outset are available in the public domain. The fisheries resources are a common property.

The combination of these features leads to problems that can only be addressed through joint management: open access to a common resource attracts interest for exploitation, which eventually leads to the development of a harvest capacity that surpasses the productive capacity of the resource. The result is that the resource becomes overexploited and the economic performance of the fishing fleets deteriorates. Depleted fish stocks in the sea and economic and social problems in the fishing communities are two results of the same basic problem. 

Fisheries management is a system of institutions serving multiple objectives by regulating the fishing operations. One of the main aims of fisheries management is to ensure that the exploitation of fish resources is compatible with the productive capacity of the resources—that the resource is exploited in a sustainable manner. Fisheries management may have other objectives as well, including regional development, support of structural policies, reduction of unemployment, conflict resolution and settlement of distribution issues, etc. In the short term, these objectives may seem to be incompatible with resource sustainability. In the longer term, however, resource sustainability is a condition for the achievement of any social and economic objectives. 

Fisheries management is often considered synonymous with resource management. This is justified in the sense that sustainable resource use is essential in the longer term, but fisheries management is only able to influence the viability of the resource use indirectly. Management can only influence human activities and it is only by regulating the operations of the fishing fleet that the impact of exploitation on the resources can be managed. 

The resource base for fisheries is complex. Fisheries exploit a multitude of fish populations that are mutually interdependent and dependent on an aquatic ecosystem for their survival and production. It has proved very difficult to define criteria for sustained resource exploitation that include the full complexity of the resource system. Fisheries management has therefore so far largely been based on a reduced definition of the resource system—the resource system has been considered as a set of single fish stocks producing independently. This approach is, however, insufficient in a situation where fishing capacity has surpassed the productive capacity of the resource system and the impacts of fisheries on the overall ecosystem may be significant. It has thus been necessary to develop the sustainability concept, both in general terms and specifically in relation to fisheries.

1.4 What is Sustainability?

1.4.1 Concepts and international agreements

The concept of sustainability received widespread attention when it was introduced as a core criterion for development by the “Brundtland report” (UN World Commission on Environment and Development (WCED, 1987)). Sustainability was defined as the need “to meet the needs of the present without compromising the ability of future generations to meet their own needs”. Sustainability was thus defined as a condition for maintaining human livelihood for present and future generations. The need to sustain a healthy and productive environment is not understood as a need to protect nature per se separate from society, but as a condition for human life. This approach was later confirmed by the UN Conference on Environment and Development (UN, 1992a), where it was stated as the first principle of the Rio Declaration that “Human beings are at the centre of concerns for sustainable development. They are entitled to a healthy and productive life in harmony with nature.” Social and economic sustainability is not considered a separate issue from ecological sustainability—ecological sustainability is a precondition for social and economic sustainability. 

A similar sustainability concept was used in fisheries management several decades before the Brundtland report pioneered its general political acceptance. The concept of “maximum sustainable yield” (MSY) has been inherent in the theory of fisheries management since the 1920s and was accepted as a target for fisheries management from the 1950s. It has later become apparent that the MSY concept has serious weaknesses, but it is interesting to note that a sustainability concept similar to the concept used in the Brundtland report was in use in fisheries half a century before the Brundtland report reinvented it and gave it widespread coverage.  

The sustainability concept in fisheries has been developed over most of the Twentieth Century and it has developed through a close interaction between fisheries science and management. The fisheries sector is presently among the sectors with the most advanced theories about management for sustainability and the most mature implementations of sustainability concepts in management. 

This development is based on recent international agreements prescribing new directions for fisheries management:

· Sustainability: The Code of Conduct for Responsible Fisheries (FAO, 1995) established sustainability as the guiding principle for management by stating that “long-term sustainable use of fisheries resources is the overriding objective of conservation and management”. 

· Precautionary approach: The United Nations Conference on Straddling Fish Stocks and Highly Migratory Fish Stocks (UN, 1995) proceeded further by emphasising the precautionary approach to be applied “widely to conservation, management and exploitation”. The precautionary approach was introduced in general terms in the Rio Declaration (UN, 1992a). The precautionary approach is a means to minimise the risks of detrimental effects of human actions given the limitations in our knowledge: if our predictions of the consequences of harvesting living resources from the marine ecosystem are uncertain, we must take risk averse decisions with regard to actions that may cause harm to resources that is serious or difficult to reverse.

· Ecosystem considerations: Both the Code of Conduct and the Migratory Fish Stocks Agreement state that fisheries management should ensure sustainability not only in relation to the target resource but also in relation to the marine ecosystem.  This is based on the consideration that fish resources depend on a viable ecosystem. In a Northeast Atlantic context, the development has proceeded even further to intentions of integrating fisheries management and environmental protection in the North Sea. The Intermediate Ministerial Meeting of the Fifth International Conference on the Protection of the North Sea called for “further integration of fisheries and environmental protection, conservation and management measures, drawing upon the development and application of an ecosystem approach” and “integration of environmental objectives into fisheries policy” (North Sea Secretariat, 1997a). This meeting also confirmed sustainable development and precautionarity as basic guiding principles for this integration. 

An important challenge for ICES in giving scientific advice for fisheries management is thus to incorporate precautionarity and ecosystem considerations into the sustainability concept in a way that is theoretically consistent, quantifiable, and operational for management. 

The present state is that it has been possible to develop a conceptual framework for inclusion of precautionarity in the biological management advice and this framework has been used as the basis for the advice given by ACFM in recent years. The precautionarity considerations included in the present framework focus on the ability of the stock to reproduce itself at a given exploitation rate and are thus mainly considering the target resource—the fish stock being exploited. The effects of fisheries on non-target fish stocks are included in an ad hoc manner in a few cases. Ecosystem considerations have been included in a few cases. 

Important limitations on the inclusion of non-target stocks and ecosystem considerations are insufficient data and increasing model complexity. The demands on data quantity and model complexity increase dramatically when moving from single stock to multispecies interactions and further on to ecosystem effects. There are both practical and theoretical limits to our knowledge about the marine ecosystem and our ability to predict the effects of human interference. Other limitations to the inclusion of ecosystem considerations in fisheries management are institutional—fisheries management institutions have a long history in single stock management. This is in many respects a strength, but it has also led to some hesitation to include considerations that cannot be rooted in this conceptual framework. 

In summary, according to recent international agreements and guidelines, as summarised in the conclusions of the Intermediate Ministerial Meeting, “the main objectives for fisheries and environmental protection, conservation and management measures are: 

· to ensure sustainable, sound and healthy ecosystems in the North Sea, thereby restoring and/or maintaining their characteristic structure and functioning, productivity and biological diversity; 

· to achieve sustainable exploitation of the living marine resources, thereby securing a high yield of quality food; and 

· to ensure economically viable fisheries” (North Sea Secretariat, 1997a). 

In pursuing these objectives, management is to observe a precautionary approach because our knowledge about the marine ecosystem and our ability to predict the consequences of harvesting the sea are limited, and there is potential for exploited stocks and ecosystems to suffer harm from overexploitation that is difficult to reverse.

1.4.2 Sustainability

The fish stock is the immediate resource base of fisheries. The productivity of the stock is dependent on the surrounding marine ecosystem and the ecosystem can, therefore, be considered the resource base in a wider sense. 

Sustainability can be considered from several perspectives: 

1) the resource perspective, where conserving the reproductive capacity of the fish stocks is the core issue; 

2) the ecosystem perspective, where the continued functioning of the ecosystem as a productive and healthy environment is at stake; 

3) the fishing industry perspective, which relates to the extraction and further processing and distribution of fisheries products. This includes impacts due to the generation of pollution and waste in the production process;

4) The societal perspective. The Intermediate Ministerial Meeting under the Fifth International Conference on the Protection of the North Sea (North Sea Secretariat, 1997a) included the economic viability of fisheries as a separate objective. The social and economic viability of fisheries is frequently referred to as another aspect of sustainability. This may be confounded with an argument to sustain fishing activities independently of the effects on the underlying resource system. However, societal sustainability can only be attained on a basis of sustainable harvest, i.e., societal sustainability has resource and ecosystem sustainability as prerequisites.

The resource perspective relates directly to the viability of single fish stocks being exploited by fisheries. There are, however, important interactions between fish stocks, and the conservation of fish stocks should be analysed in relation to the total stock complex. The resource perspective thus includes two levels:

a) the sustainability of the exploitation of single fish stocks, where the reproductive capacity of a single stock is considered; and

b) the sustainability of the exploitation relative to the total complex of fish stocks, where multispecies considerations are included. 

The present report is based on ICES advice, which emphasises the resource perspective from a single species approach. Within the resource perspective, ICES advice also includes some multispecies considerations and the ecosystem perspective is included in a few cases. The fishing industry and societal perspectives are not covered by ICES advice. The report thus only deals with the resource perspective and, to the extent that such considerations are now forthcoming, the ecosystem perspective. 

1.5 The Sustainability of the Exploitation of the Targeted Stock

Within the present fisheries management framework, the main concern for fisheries management is a single stock perspective: to safeguard the sustained productivity of individual fish stocks by controlling the direct impact of fisheries on the stocks. 

Direct fisheries impacts on single stocks include:

· A reduction in the abundance of larger fish in the population. The average size of fish in the population decreases. 

· The biomass of mature fish is reduced as a consequence of the reduced abundance of larger fish. The remaining mature biomass is also composed of younger fish. Overall, the reproductive capacity of the stock is reduced.

· A reduction in total biomass.

These effects will result from any fishing intensity and are not by themselves signs of overfishing or non-sustainable fisheries. The challenge to fisheries science and management is to define quantifiable measures of sustainability. 

Fisheries management is guided by reference points indicating the state of the stock and fisheries relative to management objectives.

1.5.1 Safe biological limits and reference points

The Agreement of the UN Conference on Straddling Fish Stocks and Highly Migratory Fish Stocks (UN, 1995) stated that management should “adopt measures to ensure long-term sustainability of … fish stocks and promote the objective of their optimal utilisation” and “ensure that such measures are based on the best scientific evidence available and are designed to maintain or restore stocks at levels capable of producing maximum sustainable yield”. As a means to achieve this, the agreement furthermore pointed to the use of reference points which are “intended to constrain harvesting within safe biological limits” and the need to implement improved techniques for dealing with risk and uncertainty. 

“Safe biological limits” is a key concept in relation to the state of a fish stock and fisheries: a stock is considered inside safe biological limits if it, according to our best present knowledge, will be able to sustain its productivity under the present exploitation. On the operational level, the safe biological limits of a fish stock are defined according to reference points, which are quantifiable indicators of the state of a stock and the rate at which it is being exploited. A reference point is associated with a management objective such as maximising yield or preserving the reproductive capacity of the stock; the UN Migratory Stock Agreement uses both objectives in combination. A reference point is thus a signpost that can be used to evaluate the present situation in relation to objectives and give guidance for action: have we achieved the management objective and, if not, in which direction should we move.

The reference points presently in use refer to the Spawning Stock Biomass (SSB) and the Fishing Mortality (F):

· Spawning Stock Biomass: the size of the parent population taking part in the annual spawning. This is measured as the biomass of mature fish in the population. 

· Fishing Mortality: a measure of the proportion of the stock that is taken out by fishing every year. Fishing mortalities in the North Atlantic are generally in the range 0.15–1.0, corresponding to an annual removal of 15–63 % of the population. 

1.5.2 Conserving stock reproduction

The ability of the stock to reproduce itself is associated with the size of the parent population as well as the state of the marine environment. In current fish stock assessments, the parent stock is measured as the biomass of mature fish taking part in the annual spawning, the Spawning Stock Biomass (SSB). The total SSB is used as an approximation to reproductive capacity. There is growing evidence that for some stocks, not just the size but also the composition of the spawning biomass may be important, with older, experienced breeders contributing disproportionately more to recruitment than younger, first-time spawners. High fishing pressure will not only lead to reduced SSB but also to the remaining SSB being dominated by young spawners.

The relation between the spawning stock and recruitment is complex, and gaining deeper insight into this relationship is one of the greatest challenges for present fisheries biology. Recruitment is highly variable due to variable environmental conditions that may be more or less conducive to the survival and growth of the youngest life stages of the stock. At sufficiently large stock sizes, recruitment is mainly limited by variable environmental conditions and may seem to vary independently of the size of the spawning stock. However, as the spawning stock declines, it will reach biomasses so low that egg production is insufficient to produce strong recruitment, even when environmental conditions are favourable. The problem is to estimate how low the spawning stock may be before the spawning stock size itself contributes significantly to the risk of low recruitment. Due to limitations in our present understanding of the processes involved in recruitment and the inherent randomness (stochasticity) of many recruitment factors, this problem is usually analysed on the basis of historical information on the relationship between spawning stock size and recruitment. The time series of data on spawning stock and recruitment available to us are still very short—typically only a couple of decades. 

The general pattern in these short time series is that recruitment is highly variable independently of the spawning stock size (Figure 3.1). Generally, the recruitment is reduced when the spawning stock is small, but it is difficult to assign a precise threshold below which recruitment is reduced. An estimate of such a biomass threshold or—for those stocks where no discernible reduction in recruitment has been observed at the lowest observed spawning stocks—the lowest observed spawning stock may be used as a reference point in management, the critical spawning stock size below which there is increased probability of low recruitment or for which it is not known whether recruitment may be reduced.

[image: image1.wmf]Figure 3.1. The relation between spawning stock and recruitment in North Sea herring (ICES, 2001a).

1.5.3 The Precautionary Approach

The precautionary approach requires that risks and uncertainties are taken into consideration in management. 

a) Fisheries management is facing risks that the outcome of management actions falls short of the management objectives. The risk of not meeting objectives is associated with the uncertainty in the knowledge on which management is based and the considerable natural variability in the productivity of the fish stocks. 
Fisheries management is based on stock assessments and catch predictions which are associated with uncertainty:

· The present state of the stocks is only known with uncertainty because the data needed for stock assessments and predictions are associated with uncertainty or are even not available. Catch data are often uncertain due to misreporting and under-reporting. Data on discards are generally missing or not available in the detail needed to be used in stock assessments. Data on the size of incoming year classes are based on sample surveys, which are associated with uncertainty. Basic biological parameters, such as natural mortality and to some extent growth, are somewhat variable from year to year but assessments generally have to use recent averages which also introduces uncertainty.  The historical state of the stocks is better known.

· There is uncertainty associated with the catch predictions, both as a consequence of the uncertainties in the stock assessments and in relation to predictions of the behaviour of the fishing fleets and the implementation and effects of management. 

b) The short-term natural variability in the productivity of fish stocks in the North Sea is mainly related to the variability in recruitment. Longer-term variability in productivity is due to variability in recruitment, natural mortality, and growth, none of which can be known accurately in advance.

c) The precautionary approach prescribes that management should implement management measures which are associated with high probability that objectives will be met.

1.5.4 Managing precautionarity – reference points used by ICES

The concept of limit reference points was introduced by the UN Conference on Migratory Stocks (UN, 1995) to “set boundaries which are intended to constrain harvesting within safe biological limits within which the stocks can produce maximum sustainable yield”. If some consequence is undesirable—for instance, that the spawning stock biomass falls below the size at which production of good year classes is impaired—the management system must be designed so that the probability of occurrence of this consequence is low, given the uncertainties of the estimates of the present conditions and predictions about the future. The point at which these undesirable consequences begin to occur is called a limit reference point, in this case Blim. As a means to implement precautionarity, the Agreement of the UN Conference on Migratory Stocks (UN, 1995) states that “fisheries management strategies shall ensure that the risk of exceeding limit reference points is very low”. It is therefore not sufficient to implement a management strategy that on average will sustain the stock at or above Blim. Such a management strategy will be associated with a 50 % probability of the spawning stock being above Blim, but this also means that the probability of the stock falling below Blim is as high as 50 %. A projection that only considers the average situation without including the uncertainties in a risk assessment is therefore inconsistent with the precautionary approach. For fisheries management to be precautionary, management action must be taken well before critical spawning stock sizes are approached and at spawning stock levels well above Blim. It is necessary to implement a management strategy that allows anticipatory management reaction well before the stock approaches Blim.

In order to provide management with guidance on an anticipatory management strategy, ICES has expanded the UN Migratory Stocks concept by supplementing limit reference points with another set of reference points indicating the state at which action must be taken. In order to provide guidance on graduated action when a stock is approaching the limit reference points, ICES has supplemented the limit reference points with “pa” (precautionary approach) reference points. A “pa” reference point is the point at which management action should be taken if the probability of passing beyond the limit reference point is to remain low. The actual value of the “pa” reference point is a function of the limit reference point, the risk that management is prepared to take (how low should the probability of passing beyond the limit reference point be?), and the uncertainty of the stock assessment and the forecast. The distance of the precautionary reference points from the limit reference points with which they are associated varies with the uncertainty of the assessment and forecast. The more uncertainty there is about a stock, the sooner it will be necessary to take extra conservation measures, to be sure that the risk of falling below the limit reference point remains low.

The basis of present ICES advice is that “in order for stocks and fisheries exploiting them to be within safe biological limits, there should be a high probability that 1) the spawning stock biomass is above the threshold where recruitment is impaired, and 2) the fishing mortality is below that which will drive the spawning stock to the biomass threshold which must be avoided” (ICES, 1999a). 

In order to conserve the stock within safe biological limits, two sets of reference points are therefore used in concert: a limit and a precautionary reference point relating to spawning stock biomass (Blim and Bpa) and a limit and a precautionary reference point relating to fishing mortality (Flim and Fpa).  The use of fishing mortality reference points is based on the historical evidence that there is a maximum fishing mortality that a given stock can sustain, and by keeping the fishing mortality under a limit, management may avoid getting into situations where dramatic measures must be taken with short notice to prevent rapid decline of the spawning stock. Exploitation above Flim cannot be sustained, and must be reduced, even if the biomass is above its reference point for the present moment. If F is not reduced below Flim, biomass will be driven below Blim with high probability.

The “pa” reference points can be associated with an anticipatory management strategy prescribing specific actions when the stock develops beyond the “pa” reference points. If a stock is regarded as being in a depleted state, or even if overfishing is taking place, the development and effective implementation of a plan which is regarded as sufficient to reduce fishing mortality to no higher than Fpa and to rebuild spawning stock biomass to above Bpa, within a “reasonable” period, would satisfy the condition that management be consistent with a precautionary approach.

The “precautionary approach” thresholds are a provisional step to the implementation of a precautionary approach. Estimates of thresholds may change as the concept evolves, or with additional knowledge on stock and fishery dynamics.

Within this framework, the safe biological limits of a stock and the fishery exploiting it can be illustrated through a “Precautionary Approach Plot”, which is a plot indicating the Spawning Stock Biomass and the Fishing mortality during the years for which these parameters have been estimated (Figure 3.2, example North Sea cod). For the early years (1963–1970) within the top left corner of this plot, the fisheries are considered sustainable on the long term as both the Spawning Stock Biomass and the Fishing mortality are within precautionary reference points. As fishing mortality increased during the 1970s, the spawning stock became reduced and since 1984 the stock has been beyond the pa reference points (and in many years also beyond limit reference points) both in terms of spawning stock and fishing mortality. 

Figure 3.2. Precautionary Approach Plot for cod in the North Sea, Skagerrak, and the Eastern Channel. The plot indicates the fishing mortality (F) and Spawning Stock Biomass (SSB) over the past 25 years (ICES, 2000b).
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1.5.5 The Sustainability of North Sea fisheries from a single stock perspective and their management

1.5.5.1 The status of fish stocks

In the North Sea proper, all stocks of roundfish and flatfish species have been exposed to high fishing mortality for many years. 

All roundfish stocks have been outside or close to safe biological limits in recent years (Table 3.1). The cod stock is considered to be in an especially precarious state and the biological advice mentions the danger of stock collapse.

Both plaice and sole stocks are outside safe biological limits, with high fishing mortalities that are unsustainable in the longer term, and the spawning stock biomass is below safe levels for plaice.

The herring stock in the North Sea collapsed in the mid-1970s due to a combination of small year classes and heavy exploitation, but recovered after a closure of the fisheries between 1977 and 1981. In the mid-1990s, it declined again. In 1996, effective management measures were implemented to reduce the catches in both the human consumption and industrial fisheries. These measures resulted in a considerable reduction in the fishing mortality in 1996 and 1997. The stock was outside safe biological limits for a number of years, but is now recovering although still exploited above Fpa.

The herring stock is exploited in the North Sea and English Channel (Downs herring) by human consumption fisheries. Also, by-catches of juvenile North Sea herring are taken in the industrial fishery for sprat in the North Sea and Skagerrak. The sprat stock fluctuates considerably between years. The actual state of the sprat stock is not precisely known. 

The North Sea component of the mackerel stock collapsed in the early 1970s and shows no signs of recovery. The fisheries for mackerel in the North Sea rely on a much larger stock component, the western mackerel stock, which spawns outside the North Sea and is present in the northern North Sea in the second half of the year. The overall (combined) mackerel stock is considered to be inside safe biological limits.

The stocks of Norway pout and sandeel in the North Sea and Skagerrak-Kattegat have sustained present fishing pressures for a long period. 

The stocks of Nephrops and Pandalus in the North Sea and Skagerrak-Kattegat seem to be able to sustain the present fishing mortality.

The catch rates of anglerfish are being sustained by continued expansion into new areas and there are indications that fishing mortality on anglerfish may not be sustainable in the long term. The fish are exploited at an early age due to their size and shape, and are subject to considerable fishing mortality prior to first maturity. Adult anglerfish which previously found a refuge in deep water are now being exploited in a directed fishery. The expansion of this fishery has been further accelerated by diversion of fishing effort from other stocks subject to more restrictive quotas in recent years and by market opportunities.

Fishing mortality on megrim appears to be sustainable. However, this may not remain the case if the fishery expands further into deeper water.

Some stocks of ray species are considered to be outside safe biological limits, or have even become locally extinct (common skate).

Table 3.1. State of stocks in the North Sea and adjacent seas (based on ICES, 2001a).

Species
Sub-area1 or stock definition
Reference points

(Biomass in ‘000 t)
Present state
Advice on management for 2001
Comments




F< Fpa
(F in 1999)
SSB> Bpa
(SSB in 2000)
Overall



Cod
IV, VIId, Skagerrak
Blim: 70

Bpa: 150

Flim: 0.86

Fpa: 0.65
No (0.9)
No (67)
Outside safe biological limits 
Fishing mortality on cod should be reduced to the lowest possible level. The necessary reduction cannot be achieved by reduction in TAC alone. Rebuilding plan should include provision to deter directed fishing, reduce by-catches, deter discarding, and misreporting in all fisheries.
ACFM adds that “continued fishing at current rates is expected to lead to stock collapse.” Recent year classes are small and recovery is thus expected to be slow even if fishing at Fpa. 

Assessments in recent years are considered to have underestimated F and overestimated SSB due to biases in the commercial CPUE data used. This is similar to the situation seen in some Canadian stocks prior to their collapse.

Haddock
IV and IIIa
Blim: 100

Bpa: 140

Flim: 1.0

Fpa: 0.7
No (0.78)
No (111)
Outside safe biological limits
Reduce F below Fpa. Implement measures to reduce discards substantially – also of cod and whiting in the haddock fishery.
Landings and SSB of this stock vary considerably in response to large variations in year class strength.

Whiting
IV and VIId
Blim: 225

Bpa: 315

Flim: 0.9

Fpa: 0.65
Close to Fpa (0.65)
No (224)
Outside safe biological limits
Reduce F by 60 % to no more than 0.25. Implement technical measures to address the high rate of discarding.
The recommended reduction in fishing mortality cannot be achieved by TAC management alone because whiting is taken in mixed fisheries and as by-catch.

Saithe
IV, IIIa and VI
Blim: 106

Bpa: 200

Flim: 0.60

Fpa: 0.40
No (0.45)
No (188)
Outside safe biological limits
Reduce F by 20 %.
A reduction to Fpa only will not rebuild stock to Bpa as suggested in the EU-Norway agreement.

Plaice
IV
Blim: 210

Bpa: 300

Flim: 0.6

Fpa: 0.3
No (0.32)
No (270)
Outside safe biological limits
Reduce F by 20 %.
A reduction to Fpa only will not rebuild stock to Bpa as suggested in the EU-Norway agreement.

Sole
IV
Blim: 25

Bpa: 35

Flim: undefined 

Fpa: 0.4
No (0.47)
Yes (53)
Harvested outside safe biological limits (as F is high)
Reduce F to below Fpa. 


Nephrops 2)
IV



Exploited at sustainable levels or (in one area) scope for further cautious increase in landings and effort
Nephrops in the North Sea consists of several substocks for which advice is given separately. The overall situation is summarised here. For most stocks, an advice to maintain former TACs is given.
In the North Sea TAC area the present aggregated management approach runs the risk of unbalanced effort distribution. Adoption of management initiatives to ensure that effort can be appropriately controlled in smaller areas within the overall TAC area is recommended.

Nephrops 2)
IIIa



Exploited at sustainable levels
Total landings from Division IIIa should be maintained at 2000 level corresponding to not more than 4700 t in 2002 and 2003.
The mismatch between minimum landing size (40 mm CL in Division IIIa) and the selectivity of the 70 mm diamond mesh codends results in large quantities of Nephrops being discarded. Square meshed 70 mm codends should be encouraged to reduce discards.

Rays and Skates3)

(five stocks are con-sidered resident)
IV
None known


Some stocks considered outside safe biological limits  (thornback ray, spotted ray) or even extirpated (common skate).

Relevant factors for management are that most ray species can only support low exploitation rates, catches are by-catches and discards. Landings should be reported separately by species.

Anglerfish
IV and VI
Limit reference points not defined – currently no biological basis

Fpa: 0.30
No (indication but assessment uncertain)

Outside safe biological limits
Reduce catches substantially.
The fisheries for anglerfish in the North Sea and West of Scotland are closely associated. The targeted fisheries have developed since the 1980s and have expanded in area.

Herring
IV, VIId, IIIa (autumn spawners)
Blim: 800 

Bpa: 1300

Flim: undefined

Fpa: for juveniles 0.12, for adults 0.25
No (0.33 for adults)
No (908)
Not stated, but stock is  harvested above recommended F
Adopt fishing mortalities of 0.2 for adults and less than 0.1 for juveniles. 
For North Sea herring, a management scheme has been agreed implying a fishing mortality of 0.25 if SSB is above 1.3 million tonnes. If SSB is below that, specific measures are taken.

Sprat 
IV
None available


Stock biomass high in 2000
Sprat fishery to be limited due to by-catches of herring. 
Sprat is a short-lived species with natural variations in stock biomass.

Mackerel
North Sea component
Not defined

Estimated by egg surveys to be 68,000 t in 1999
Severely depleted and outside safe biological limits
No mackerel fisheries in the southern North Sea and Skagerrak at any time and in the northern North Sea not in the period 1 Feb – 31 July.
The North Sea component collapsed following large catches up to 1 million t in the 1960s. It has since been at a very low level.

Mackerel
Combined NE Atlantic stock
Blim: not defined

Bpa: 2,300

Flim: 0.26

Fpa: 0.17
Yes (0.17)
Yes (3,932)
Inside safe biological limits overall, but see North Sea component above
F should not exceed Fpa  and TAC should cover all areas. 
Special provisions are added to protect North Sea mackerel– see above.

Horse mackerel
North Sea (IVb and c), eastern Skagerrak and eastern Channel
Not sufficient information


Not known
No increase in catch.
The stock mixes with the western stock and stock identities in catches are uncertain.

Horse mackerel
Western (northeast Atlantic including the northern North Sea)
Blim: not defined

Bpa: 500

No F-based points advised
(0.17)
Yes (1,400 in 1999)
Inside safe biological limits
Catches should be effectively limited  corresponding to 
F 0.1 = 0.15. 


The productivity of this stock is dependent on a few outstanding year classes, which have not occurred in recent years.



Norway pout
IV and IIIa
Blim: 90

Bpa: 150

No F-based points advised
(0.58)
Yes (189)
Inside safe biological limits
Stock can sustain current F. In management, by-catches of other stocks should be taken into account, especially cod, haddock and whiting.
With present fishing mortalities, the stock is mainly determined by natural processes; there are therefore no fishing mortality reference points given.

Sandeel
IV and Shetland
Blim: 430

Bpa: 600

No F-based points advised
(0.5)
Yes (706)
Inside safe biological limits
The stock can sustain current fishing, but F should not be allowed to increase in order to maintain food supply for other biota. Local depletion close to predator aggregations should be prevented.
With present fishing mortalities, the stock is mainly determined by natural processes; there are therefore no fishing mortality reference points given. Sandeel is an important food source for many marine predators.

Pandalus
IIIa+IVa East
Bpa : 12
(0.82)
Yes (17)
Inside safe biological limits
Maintain F around long-term mean. 
The stock is variable, largely due to natural causes. Nartural mortality is estimated to be of the same magnitude as fishing mortality.

Sprat
IIIa
Not known


Unknown
Fisheries limited by restrictions on fisheries for juvenile herring. 
Mainly fished together with juvenile herring.

Sandeel 
IIIa
Not known


Not known



Plaice
VIId
Blim: 5.6

Bpa: 8

Flim: 0.54

Fpa: 0.45
No (0.66)
Yes (9.0)
Outside safe biological limits (as F is high)
Reduce F to below Fpa.


Sole
VIId
Blim: not defined

Bpa: 8

Flim: 0.55

Fpa: 0.4
No (0.43)
Yes (11)
Outside safe biological limits (as F is high)
Reduce F to below Fpa.


1) See map (Figure 1.1).
2) ICES, in prep.

3) ICES, 1998b.

1.5.5.2 Management of North Sea fisheries from a single stock perspective

Fisheries may be managed by catch control, effort control, and technical measures. In the North Sea area, fisheries are mainly managed by TACs. For most commercially important stocks in the North Sea and adjacent waters, reference points in terms of spawning stock and fishing mortality (Blim, Bpa, Flim, Fpa) have in recent years been defined, as summarised in Table 3.1. The main basis for these reference points is the historical data which, for those stocks for which analytical assessments have been made, provide time series of stock sizes, recruitment, and exploitation levels. Reference points have not been established for stocks for which this kind of information is not available or where stock variability is mainly believed to be due to predation or other environmental influences rather than directly due to fisheries. 

Analytical assessments are routinely made for most commercially important stocks. These assessments are subject to uncertainty, which to some extent has been quantified. Commercial catch per unit effort (CPUE) data are used in many assessments but may lead to overestimates of stock size when stock sizes are low.

The fisheries are mainly managed by annual TACs, supplemented by technical measures including minimum mesh sizes and other gear regulations, minimum landing sizes, and closed seasons and areas. Maximum by-catch rates apply to industrial fisheries. The regulations are mainly based on single-stock considerations, but certain regulations including some closed areas and by-catch regulations attempt to address issues of technical interaction between fisheries. The closure of the sandeel fisheries in parts of the western North Sea was instigated to protect the food base for bird colonies in the breeding season and is thus one of the first examples of regulations which are based on ecosystem considerations beyond the fisheries resources themselves.

Technical measures in the EU were revised in 1998 (Anon., 1998b). The new set of technical measures include:

· Specifications of certain aspects of gear design (including minimum mesh sizes and design of codends) and rules for their use. The measures include a graduated requirement for a minimum percentage of the target species dependent on mesh size used, with no restrictions for mesh sizes above 100 mm, and at the other extreme requires at least 95 % of the target species for sandeel fisheries using mesh sizes less than 16 mm in the North Sea.

· Minimum landing sizes.

· Specific restrictions for certain stocks, mainly regarding closed areas and seasons, and specific rules regarding allowed by-catches and mesh sizes. In the North Sea, such rules apply to fisheries exploiting herring, sprat (to protect herring), Norway pout, hake, and plaice.

· Specific restrictions for certain types of fisheries including area restrictions for beam trawls in the North Sea and for certain mesh sizes.

Norway also implements technical measures in the North Sea, amongst others these include a discard ban.

Reductions in fishing mortalities have been advised for several stocks which are outside safe biological levels. Fishing mortality is generally high, and reached for most stocks the highest historical values in recent decades. This in itself is a clear indication of excessive effort. This, and the poor performance of TACs, as implemented, in reducing fishing mortality, has led ICES to reiterate over several years that the required reductions in fishing mortality can only be achieved if reductions in effort are included in management.

Management objectives and associated decision rules for management and recovery plans have been established for several stocks in recent years. These include:

The EU-Norway agreement on the management of North Sea roundfish and flatfish. In 1999, the EU and Norway agreed on a management plan for North Sea stocks of cod, haddock, saithe, and plaice. The management plan is based on biomass limit and precautionary approach reference points and a fishing mortality point coinciding with the Fpa advised by ICES. The generic text of the agreement states that the EU and Norway have “agreed to implement a long-term management plan for the (…) stock, which is consistent with the precautionary approach and is intended to constrain harvesting within safe biological limits and designed to provide for sustainable fisheries and greater potential yield. The plan shall consist of the following elements:

5) Every effort shall be made to maintain a minimum level of SSB greater than (..Blim..) tonnes (Blim).

6) For 2000 and subsequent years the Parties agreed to restrict their fishing on the basis of a TAC consistent with a fishing mortality rate of (..F..) for appropriate age groups as defined by ICES.

7) Should the SSB fall below a reference point of (..Bpa..) tonnes (Bpa), the fishing mortality referred to under paragraph 2 shall be adapted in the light of scientific estimates of the conditions then prevailing. Such adaptation shall ensure a safe and rapid recovery of SSB to a level in excess of (..Bpa..) tonnes.

8) In order to reduce discarding and to enhance the spawning biomass of cod, the Parties agreed that the exploitation pattern shall, while recalling that other demersal species are harvested in these fisheries, be improved in the light of new scientific advice from, inter alia, ICES.

9) The Parties shall, as appropriate, review and revise these management measures and strategies on the basis of any new advice provided by ICES.”

The reference points used in this agreement are presented in Table 3.2.

Table 3.2. Reference points used in the EU-Norway agreement (1999) on the management of some North Sea stocks.

Stock 
Blim
Bpa
F

Cod (North Sea, Eastern Channel, and Skagerrak)
70,000
150,000
0.65

Haddock (North Sea and Skagerrak)
100,000
140,000
0.70

Saithe (North Sea, Skagerrak, and west of Scotland and Rockall)
106,000
200,000
0.40

Plaice (North Sea)
210,000
300,000
0.30

Weights in tonnes.

For North Sea herring, an agreement was made between the EU and Norway (December 1997) according to which efforts will be made to maintain the SSB above the Blim (800,000 t) and to rebuild SSB to above Bpa (1.3 million t). When SSB is above Bpa, the TACs will be based on an F = 0.25 for adult herring and F = 0.12 for juveniles. If the SSB falls below 1.3 million t, other measures will be agreed and implemented taking account of scientific advice:

10) Every effort shall be made to maintain a level of Spawning Stock Biomass (SSB) greater than the Minimum Biologically Acceptable Level (MBAL) of 800,000 tonnes.

11) A medium-term management strategy, by which annual quotas shall be set for the directed fishery and for by-catches in other fisheries as defined by ICES, reflecting a fishing mortality rate of 0.25 for 2-ringers and older and 0.12 for 0–1-ringers, shall be implemented.

12) Should the SSB fall below a reference point of 1.3 million tonnes, the fishing mortality rates referred to under paragraph 2 will be adapted in the light of scientific estimates of precise conditions then prevailing, to ensure rapid recovery of SSB to levels in excess of 1.3 million tonnes. The recovery plan referred to above may, inter alia, include additional limitations on effort in the form of special licensing of vessels, restrictions on fishing days, closing of areas and/or seasons, special reporting requirements or appropriate control measures.

13) By-catches of herring may only be landed in ports where adequate sampling schemes to effectively monitor the landings have been set up. All catches landed shall be deducted from the respective quotas set, and the fisheries shall be stopped immediately in the event that the quotas are exhausted.

14) The allocation of the TAC for the directed fishery for herring shall be 29 % to Norway and 71 % to the Community. The by-catch quota for herring shall be allocated to the Community.

15) The Parties shall, if appropriate, consult and adjust management measures and strategies on the basis of any new advice provided by ICES including that from the assessment of the abundance of the most recent year class.

16) A review of this agreement shall take place no later than 31 December 2001.

17) This agreement shall enter into force on 1 January 1998.

For mackerel, no specific management objective has been stated for the North Sea component separately. For the combined stock (Southern, Western and North Sea spawning components), the agreed record of negotiations between Norway, the Faroe Islands, and the EU in 1999 states:

“For 2000 and subsequent years, the parties agreed to restrict their fishing on the basis of a TAC consistent with a fishing mortality in the range of 0.15–0.20 for appropriate age groups as defined by ICES, unless future scientific advice requires modification of the fishing mortality rate.”

“Should the SSB fall below a reference point of 2,300,000 tonnes (Bpa), the fishing mortality rate, referred to under paragraph 1, shall be adapted in the light of scientific estimates of the conditions prevailing. Such adaptation shall ensure a safe and rapid recovery of the SSB to a level in excess of 2,300,000 tonnes.”

“The Parties shall, as appropriate, review and revise these management measures and strategies on the basis of any new advice provided by ICES.”

No explicit management objectives or recovery plans have been stated for other North Sea stocks.

The implementation of management can be traced by comparing the biological advice, the agreed TAC, the official landings, and the estimate of landings made by ACFM as presented for seven of the major stocks in Table 3.3. The biological advice is not entirely formulated in landings terms as required for a TAC-based management and these qualifiers cannot be translated directly into a catch table such as Table 3.3. The advice has frequently included points relating to interactions in fisheries exploiting multiple stocks, to technical measures, and to effort reductions. The advice for North Sea cod has since 1991 emphasised that TAC measures alone would be inadequate: “ICES re-iterates that the fisheries exploiting cod cannot be managed by technical measures and/or TACs/Quotas alone without associated effort control measures” (ICES, 1998b).

Table 3.3. Catches, landings, biological advice, and agreed TACs for major North Sea stocks (ICES, 2001a, agreed TACs for 2001 added). Discards are not estimated for all stocks. The advice is only directly comparable to TACs and landings in those cases where the advice has been stated primarily in landings terms. In several cases, the advice has primarily been stated in effort or other terms, in which case the implementation of management cannot be evaluated from this table. These tables are comparable to Figure 3.10.1 in the Progress Report to the Fourth North Sea Conference (Esbjerg, 1995).
North Sea Cod (Sub-area IV, from 1997 the advice applies to Sub-area IV and Divisons IIIa and VIId)

Year
ICES
Advice
Predicted catch corresponding to advice
Agreed
TAC
Official
landings
ACFM
landings

1987
SSB recovery; TAC
100–125
175
167
182

1988
70 % of F (86); TAC
148
160
142
157

1989
Halt SSB decline; protect juveniles; TAC
124
124
110
116

1990
80 % of F (88); TAC
113
105
99
105

1991
70 % of effort (89)

100
87
89

1992
70 % of effort (89)

100
98
97

1993
70 % of effort (89)

101
94
105

1994
Significant effort reduction

102
87
95

1995
Significant effort reduction

120
112
120

1996
80 % of F (94) = 0.7
141
130
104
107

1997
80 % of F (95) = 0.65
135
115
100
102

1998
F (98) should not exceed F (96)
153
140
114
122

1999
F = 0.60 to rebuild SSB
125
132.4
79.5
78.4

2000
F less than 0.55
<79
81



2001
lowest possible catch
0
48.6



Weights in ‘000 t.

North Sea Haddock 






ACFM catches

Year
ICES
Advice
Predicted landings corresp. to advice1
Agreed TAC
Off. landings
Human
Consumption
Discard
slippage.
Indust. by-catch
Total

1987 
80 % of F(85)
105
140
109
108
59
4
172

1988
77 % of F(86); TAC
185
185
105
105
62
4
171

1989
Reduce decline in SSB; TAC; protect juveniles
68
68
64
76
26
2
104

1990
80 % of F(88); TAC
50
50
43
51
33
3
87

1991
70 % of effort (89)

50
45
45
40
5
90

1992
70 % of effort (89)

60
51
70
48
11
129

1993
70 % of effort (89)

133
80
80
80
11
170

1994
Significant reduction in effort; mixed fishery

160
87
81
65
4
150

1995
Significant reduction in effort; mixed fishery

120
75
75
57
8
140

1996
Mixed fishery to be taken into account

120
75
76
73
5
154

1997
Mixed fishery to be taken into account

114
73
79
52
7
138

1998
No increase in F
100.3
115
72
77
45
5
128

1999
Reduction of 10 % F (95–97)
72
88.6
64
64
43
4
111

2000
F less than Fpa
<51.7
73.0






2001
F less than Fpa
<58.0
61






1Only pertaining to the North Sea. Weight in ‘000 t.

Table 3.3. (continued)

North Sea Whiting






ACFM figures

Year
ICES
Advice
Predicted
Landings
Corresp. to advice
Agreed
TAC
Off.
landings.
Human
Consumption
Indust.
by-catch
Discard
slippage
Total
catch

1987
Reduce F towards Fmax
120
135
65
64
16
54
134

1988
No increase in F; TAC
134
120
66
52
49
28
129

1989
Protect juveniles
-
115
40
41
43
36
120

1990
80 % of F(88); TAC
130
125
41
43
51
56
150

1991
70 % of effort (89)
-
141
47
47
38
34
119

1992
70 % of effort (89)
-
135
47
46
27
31
104

1993
70 % of effort (89)
-
120
47
48
20
43
111

1994
Significant reduction in effort; mixed fishery
-
100
42
43
10
33
86

1995
Significant reduction in effort; mixed fishery
-
81
41
41
27
30
98

1996
Mixed fishery; take into account cod advice
-
67
35
36
5
28
69

1997
Mixed fishery; take into account cod advice
-
74
32
31
6
17
54

1998
No increase from 1996 level
54
60
24
24
3
13
40

1999
at least 20 % reduction of F(95–97)
40.4
44
25
26
5
24
55

2000
lowest possible catch
0
30






2001
60 % reduction of Fsq
19.4
29.7






Weights in ‘000 t. Fsq is status quo F.
North Sea Saithe (Sub-area IV and Division IIIa)

Year
ICES
Advice
Predicted landings corresp. to advice
Agreed
TAC
Official
landings
ACFM
landings

1987
Reduce F
<198
173
154
149

1988
60 % of F (86); TAC
156
165
113
107

1989
No increase in F; TAC
170
170
92
92

1990
No increase in F; TAC
120
120
85
88

1991
No increase in F; TAC
125
125
93
99

1992
No increase in F; TAC
102
110
92
92

1993
70 % of F(91) ~ 93,000 t
93
93
99
105

1994
Reduce F by 30%
72
97
90
103

1995
No increase in F
107
107
97
113

1996
No increase in F
111
111
96
110

1997
No increase in F
113
115
86
103

1998
Reduce F by 20 %
97
97
86
100

1999
Reduce F to Fpa
104
110
106
107

2000
Reduce F by 30 %
75
85



2001
Reduce F by 20 %
87
87



Weights in ‘000 t.

Table 3.3. (continued)

North Sea Plaice

Year
ICES
Advice
Predicted landings corresp. to advice
Agreed
TAC
Official
landings
ACFM
Landings

1987
F < F (84); TAC
120
150
131
154

1988
70 % of F (85); TAC
150
175
138
154

1989
Reduce F; buffer SSB
<175
185
152
170

1990
Status quo F; TAC
171
180
156
156

1991
No increase in F; TAC
169
175
144
148

1992
No long-term gains in increasing F
-1
175
123
125

1993
No long-term gains in increasing F
1701
175
115
117

1994
No long-term gains in increasing F
-1
165
110
110

1995
Significant reduction in F
872
115
96
98

1996
Reduction in F of 40 %
61
81
80
82

1997
Reduction in F of 20 %
80
913
82
83

1998
Fish at F = 0.3
82
87
70
72

1999
Fish at F = 0.3
106
102
79
81

2000
Fish at F = 0.3
95
97



2001
Fish at F = 0.26
78
78



1 Catch at status quo F. 2Catch at 20 % reduction in F. 3After revision from 77,000 t. Weights in ‘000 t.

North Sea Sole

Year
ICES
Advice
Predicted landings corresp. to advice
Agreed
TAC
Official
landings
ACFM
landings

1987
Rebuild SSB to 40,000 t; TAC
11.0
14.0
13.8
17.4

1988
Increase SSB towards 50,000 t; TAC
11.0
14.0
13.4
21.6

1989
Increase SSB towards 50,000 t; TAC
14.0
14.0
14.5
21.8

1990
80 % of F(88); TAC
25.0
25.0
26.5
35.1

1991
SSB>50,000 t; TAC
27.0
27.0
27.6
33.5

1992
TAC
21.0
25.0
26.0
29.3

1993
No long-term gains in increased F
29.01
32.0
29.8
31.5

1994
No long-term gains in increased F
31.01
32.0
31.3
33.0

1995
No long-term gains in increased F; link to plaice
28.01
28.0
28.8
30.5

1996
Mixed fishery, link plaice advice into account
23.01
23.0
20.4
22.7

1997
<80 % of F(95)
14.6
18.0
13.7
15.0

1998
75 % of F(96)
18.1
19.1
19.7
20.9

1999
F < Fpa (80 % of F(97))
20.3
22.0
22.0
23.4

2000
F < Fpa
<19.8
22.0



2001
F < Fpa
<17.7
19.0



1Catch status quo F. Weights in ‘000 t.

Table 3.3. (continued)

North Sea Herring (Sub-area IV and Division VIId)
Year
ICES
Advice
Predicted catch
corresp.
to advice
Agreed
TAC1
By-catch ceiling
Fleet B
ACFM
Landings4
ACFM
Catch4

1987
TAC
610
600

625
625

1988
TAC
515
530

710
710

1989
TAC
514
514

713
717

1990
TAC
403
415

570
578

1991
TAC
423
420

583
588

1992
TAC
406
430

567
572

1993
No increase in yield at F > 0.3
3401
430

545
548

1994
No increase in yield at F > 0.3
3461
440

495
498

1995
Long-term gains expected at lower F
4291
440

566
566

1996
50 % reduction of agreed TAC2
1561
1563
44
263
265

1997
F = 0.2
1591
159
24
2285
2345

1998
F(adult) = 0.2, F(juv)< 0.1
2541
254
22
325
329

1999
F(adult) = 0.2, F(juv)< 0.1
2651
265
30
331
336

2000
F(adult) = 0.2, F(juv)< 0.1
2651
265
36



2001
F(adult) = 0.2, F(juv)< 0.1
See scenarios
265




Weights in ‘000 t. 1Catch in directed fishery in IV and VIId. 2Revision of advice given in 1995. 3Revised in June 1996, down from 263. 4Based on revised estimates of misreporting by the WG (owing to problems of misreporting). 5Values revised to reflect catches and landings from Sub-area IV and Division VIId only. 

1.6 The Sustainability of Fisheries from a Multispecies Perspective

Fisheries exploit a multitude of fish stocks and there are good biological and technical reasons why fisheries management should be based on considerations on a multi-stock basis. While fisheries science and management have made considerable progress in operationalising sustainability criteria and a precautionary approach into management on a single stock level, it has been far more difficult to achieve similar results in a multispecies context. The main reason is that the complexity of the problem, both in terms of science and management, increases dramatically if species interactions are to be included.

The interactions among fish stocks in fisheries management are twofold:

· Biological interaction is the interaction between stocks through biological processes in the ecosystem. The main interaction is predation. In the absence of fishery, the main cause of mortality in fish older than eggs and larvae is predation from predatory fish, marine mammals, and seabirds. Competition for food or space is another biological interaction between fish stocks, but these processes have been considered of minor importance in relation to the productivity of fish stocks in the North Sea.

· Technical interaction is the interaction among stocks through fisheries. A fishery targeting a fish stock may harvest other fish stocks as a by-catch and many fisheries are mixed fisheries targeting a multitude of species simultaneously. 

1.6.1 Biological interactions

Multispecies considerations may result in a new set of reference points relative to those defined on a single species basis. 

A large stock of mature cod may be desirable in order to sustain the cod population, but the same stock may at the same time impose a significant predation pressure on other fish stocks such as herring, capelin or other roundfish stocks dependent on the area and thus make the sustainable yield from these prey stocks lower than it would be with a smaller cod biomass. Predation also takes place within the stock (cannibalism) and in those cases recruitment may be reduced with large spawning stocks. Ideally, reference points should take these interactions into consideration. However, it has not yet been possible to devise operational reference points on a multispecies basis. 

Even though present stock assessments and management measures mainly rely on single stock considerations, biological interactions have been included in a number of cases in the North Atlantic. Multispecies models including interactions through predation were first developed for the North Sea (including cod, saithe, whiting, haddock, herring, sandeel, Norway pout, sprat, and mackerel). These models are based on extensive observations of stomach contents and models of feeding integrated into standard models as used in single stock assessments. Through these models it has been possible to estimate the natural mortality of major prey species due to predation. It is not necessary to use the multispecies models in annual stock assessments and forecasts, but the predation mortality estimates from these models have been incorporated into the annual single species assessments. Most of the single stock assessments made in the North Sea thus incorporate results from multispecies modelling although this is done assuming that natural mortality is constant over several years. 

1.6.2 Technical interactions

Unintended by-catches and mixed fisheries result in fishing mortality being imposed on several stocks simultaneously and in a linked manner. Such linkages are termed technical interactions. On the vessel level, technical interactions may arise when more fish stocks are caught simultaneously in a fishing operation because they occur on the same fishing grounds and are vulnerable to the same gear. Technical interactions in certain fisheries may, however, not be reflected in the overall exploitation of fish stocks because individual fishing vessels and fleets have different fishing patterns and may change these patterns according to the availability of fish in the sea and quota allotments. 

The cornerstone of present management is to set management targets for each stock separately. However, it cannot be expected that the stock mix taken in specific fishing operations corresponds to the stock mix specified by the relative sizes of the quotas. Technical measures such as minimum mesh sizes and closed areas, which aim at reducing the catches of juvenile fish, may be optimal for the management of one stock but sub-optimal for another exploited by the same fishery. This results in discards (when a stock, for which the quota is exhausted, is caught or under-sized fish are taken) and under-utilisation of fish stocks (when a mixed fishery is severely restricted due to limitations on one component in its catch). Discards are catches that are sorted from the overall catch taken by the fishing gear and dumped back at sea. Technical interactions leading to discards do not only originate from management regulations. Discarding may also be caused by market possibilities—species or sizes that are not marketable or that are expected to collect a lower price may be discarded to leave hold capacity for more valuable parts of the catch.

In the North Sea, technical interactions are especially important in the mixed stock demersal fisheries and in fisheries for crustaceans (shrimp and Norway lobster) where important by-catches of fish are taken.

The information on the species mixes in the landings is generally good for both consumption and industrial fisheries in the North Sea, although there are some cases of misreporting by species or area taken. However, the information on discards is still scanty and the time series for the information available is short. Discard monitoring programmes have operated in a few fisheries since the early 1980s, but it is only since the early 1990s that larger-scale coordinated discard monitoring programmes have been initiated covering major fisheries. There are considerable costs involved in such programmes and it takes several years to obtain information that can be considered representative. Information from these programmes is now beginning to emerge in the stock assessment documents, but this information is still considered too preliminary to be included in a regular manner in the assessments and predictions, and many countries have been reluctant to make their data on discards available.

Discards and landings are not the only sources of mortality induced directly by fisheries. When fish escape fishing gear by passing through the meshes, individuals may be damaged to the extent that they do not survive. This mortality is not accounted for in stock assessments and may be referred to as “escapee mortality”. Several experiments have tried to quantify escapee mortality. No experiments have, however, been conducted in the North Sea, but results from experiments with roundfish from other areas are shown in Table 3.4. The results indicate a relatively low mortality for escaping cod in most experiments (0–3 %). The relatively high mortality (18 %) found in one experiment (Anon., 2000) was caused by very high temperatures at the cage site (16.3 °C, on average) where escapees were observed and is not considered as representative. Results of cod escapees in the Baltic Sea (Anon., 2000) show that mortality was length dependent, decreasing with fish length. The results could indicate that mortalities for haddock and whiting are higher than for cod.  No estimates of escapee mortality from gillnets are available.

Table 3.4. Mortality of escapees (Anon., 2001).
Area and gear
Mortality 
Reference

Barents Sea

135 mm trawl codend

“Nordmøre” Shrimp grid

“Nordmøre” Shrimp grid

Faroe Islands

145 mm trawl codend

145 mm trawl codend

Northwest Scotland

70 mm trawl codend

100 mm trawl codend

100 mm trawl codend

100 mm trawl codend

Baltic Sea

95 mm window trawl codend

95 mm window trawl codend

120 mm trawl codend + 105 mm 

   window trawl codend

West Atlantic

120 mm trawl codend
Haddock: 4 %

Haddock, whiting and cod: 0 %

Haddock, whiting and cod: 0 %

Saithe: 2 %

Saithe: 4%; Haddock: 8 %;  Whiting 4 %; Cod: 0 %

*Haddock: 20 %; Whiting: 2 %

*Haddock: 14 %; Whiting: 8 %

*Haddock: 6 %; Whiting: 3 %

*Haddock: 4 %; Whiting: 2 %

Cod: 2.5 %

Cod: 0 %

Cod: 18 %; Cod: 2 %; Cod 3 %

Cod: 0 %
Soldal et al. (1993)

Soldal and Engås (1997)

Jacobsen et al. (1992)

Jacobsen (1994)

Wileman et al. (1999) 

Suuronen et al. (1996)

Anon. (2000)

DeAlteris and Reifstick (1993)

*All mortality estimates are averages of replicated experiments.

1.6.2.1 Unintended catches in demersal fisheries for human consumption

Many fisheries on roundfish and flatfish in the North Sea, Skagerrak, and the English Channel are characterised by extensive discarding. Overall, the published information presently available is still scarce; it is not available for all fleets and not directly comparable between fleets. It is therefore not possible to provide an overall assessment of total discard rates. The information available has been compiled by ICES (1999b). The general pattern is that high discard rates are found in most flatfish fisheries, in Nephrops fisheries, and in some mixed gadoid fisheries targeting haddock. The information below is a summary of this compilation. The data published so far and presented in the present report mainly cover by-catches of species that are exploited commercially. By-catches also include a multitude of fish (and invertebrate) species that are of little or no commercial interest. Most of the present monitoring programmes record these species, but these data are generally not yet available.

Sampling on German vessels in 1995 to 1997 revealed discard percentages (in weight relative to total catch, discards of six commercially important species combined) of 6 % in the saithe fisheries in the northern North Sea, 2 % in the mixed gadoid fisheries in the central and southern North Sea, and 54 % in the flatfish fisheries in the central and southern North Sea.

In the Dutch pair, otter and beam trawl fisheries, discard sampling has taken place intermittently since 1976. Data from 1976–1990 have been provided as discard percentages in terms of numbers discarded relative to numbers caught per species. Discards were variable between years and seasons. In the pair and otter trawl fisheries, 20–29 % were discarded of cod and haddock and 80 % or more for whiting, bib, plaice, and dab. In the beam trawl fishery, discard percentages were 49 % for plaice, 16 % for sole, 98 % for dab, 81 % for flounder, 85 % for whiting, and 66 % for cod. The overall estimate of discards for the beam trawl fleet in the period 1978–1990 is 42,000 tonnes plaice, 1600 tonnes sole, and 110,000 tonnes dab annually. 

Sampling in the Danish demersal fleets has been ongoing since 1995. The Danish demersal fishery is complex, composed of a range of fleets using trawls, seines, and gillnets. The discard percentages (as weight of all species discarded relative to total catch) for the first years of sampling were found to be 25 % in demersal trawl fisheries in the northern North Sea and 8 % in the central and southern North Sea, and 19 % in seiners. For gillnet fisheries, the discards are dependent on the target species: in cod gillnets 5 % discards were found, in plaice 8 %, in turbot 20 %, and in sole 38 %.

In the English fisheries, data are available for 1994–1997. The discard percentages are given as percent on a weight basis per species. Whiting is discarded by 75–100 % in fly seiners and Nephrops fisheries, by 18–54 % in otter trawls in winter and 35–100 % in summer, and 24–92 % in pair trawlers (ranges express variability between years and quarters). For haddock, 88–98 % were discarded in fly seines, 46–82 % in Nephrops fisheries, 18–74 % in otter trawls, and 26–77 % in pair trawls. For cod, the discards were 88–93 % in fly seines, 8–41 % in Nephrops fisheries, 2–47 % in otter trawls, and 1–32 % in pair trawlers.

The most extensive and systematic discard sampling programmes in the North Sea have taken place in the Scottish demersal fisheries, where regular sampling has been ongoing since 1976. These data are used in stock assessments of haddock and whiting as being representative of overall discarding practice. An estimate of total discard weight per species is given on an annual basis. The total amounts discarded in these fleets in 1993 were estimated to be 6000 tonnes for cod, 61,000 tonnes for haddock, 1700 tonnes for plaice, 9500 tonnes for saithe, and 32,000 tonnes for whiting.

1.6.2.2 Unintended catches in pelagic fisheries

Discarding and high-grading take place in pelagic fisheries, but little and incomplete information on discarding practices in these fisheries is available. Some data have been published from the Dutch herring (trawler) fishery for the years 1990–1996. In these fisheries, discards were generally 3–6 % for herring, and 30–60 % for mackerel (weight discarded relative to weight caught per species). Discarding is also known to occur in the purse seiner fleets (“slippage”), but data are not available. 

1.6.2.3 Unintended catches in industrial fisheries

By-catch information from the industrial fisheries has been sampled regularly from the landings. The catch composition in the industrial fisheries has changed considerably over time (Table 3.5), reflecting partly the size of the non-target fish stocks and a change in the fishing pattern.

Table 3.5. Species composition in the Danish and Norwegian small-meshed fisheries in the North Sea (ICES, 2001a).

Year
Sandeel
Sprat
Herring
Norway
pout
Blue
whiting
Haddock
Whiting
Saithe
Other
Total

1974
525
314
-
619
62
48
130
42

1740

1975
428
641
-
470
42
41
86
38

1746

1976
488
622
12
354
36
48
150
67

1777

1977
786
304
10
331
38
35
106
6

1616

1978
787
378
8
244
100
11
55
3

1586

1979
578
380
15
295
64
16
59
2

1409

1980
729
323
7
436
76
22
46
-

1639

1981
569
209
84
219
62
17
67
1

1228

1982
611
153
153
344
118
19
33
5
24
1460

1983
537
88
155
398
118
13
24
1
42
1376

1984
669
77
35
336
79
10
19
6
48
1279

1985
622
50
63
187
73
6
15
8
66
1090

1986
848
16
40
168
37
3
18
1
33
1164

1987
825
33
47
142
30
4
16
4
73
1174

1988
893
87
179
100
28
4
49
1
45
1386

1989
1039
63
146
161
28
2
36
1
59
1535

1990
591
71
115
139
22
3
50
8
40
1039

1991
843
110
131
153
28
5
38
1
38
1347

1992
854
214
128
252
45
11
27
-
30
1561

1993
578
153
102
174
17
11
20
1
27
1083

1994
769
281
40
172
11
5
10
-
19
1307

1995
911
278
66
182
64
8
27
1
15
1552

1996
761
81
39
122
93
5
5
0
13
1119

1997
1091
99
15
133
46
7
7
3
21
1422

1998
956
131
16
62
72
5
3
3
24
1272

1999
678
166
23
85
89
4
5
2
40
1092

Mean











1974–1999
729
205
68
241
57
14
42
9
37
1385

In recent years, there have been three types of industrial fisheries which are registered as separate landing categories according to the main target species: a sandeel, a Norway pout, and a sprat fishery. These fisheries are not only different in relation to target species, but they also contain a different amount and mix of by-catches, as shown in Table 3.6. The lowest amount of by-catches is found in the sandeel fishery.

Table 3.6. Distribution of landings and associated by-catches of selected species ('000 t) from the North Sea small-meshed fisheries in 1999 by landing categories in the North Sea to the north and south of 57 (N, respectively, in 1999 (ICES, 2001a).

Area
Fishery (target species)
Species composition
Total



Norway pout
Sandeel
Sprat
Herring
Haddock
Whiting
Saithe
Blue whiting
Others


Area north of 
57 °N
Norway pout
82
0
1
6
2
2
2
49
9
152


Sandeel
2
183
+
3
1
+
+
1
6
196


Sprat
0
1
1
+
+
+
0
+
+
2


Other
11
2
+
3
+
+
+
39
6
62


Sum
95
185
2
11
4
2
2
88
21
412

Area south of 
57 °N
Norway pout
0
0
0
0
0
0
0
0
0
0


Sandeel
2
487
7
4
+
2
+
+
3
505


Sprat
+
4
156
7
+
1
0
0
1
170


Other
+
1
1
+
+
+
0
+
14
16


Sum
2
492
164
11
1
3
+
+
19
692

Note: the symbol ‘+’ means less than 500 t.

1.7 The Sustainability of Fisheries in Relation to the Marine Ecosystem

1.7.1 Ecosystem effects of fisheries

Fisheries affect the marine ecosystems and the fish stocks are affected by the ecosystems. The effect of fisheries on the marine ecosystem must, according to recent international agreements and codes, be considered by fisheries manage-ment. 

Considerable work has been done on the ecosystem effects of fishing during the past decade. A working group within ICES has analysed data and compiled information from various sources regularly. The reports from this working group contain extensive references to the primary literature (cf. the most recent reports: ICES, 1998a, 2000c, 2001c). Other compilations and status reports have been provided by the North Sea Task Force (NSTF, 1993) and preparatory activities in relation to the 1997 Intermediate Ministerial Meeting on the Integration of Fisheries and Environmental Issues (North Sea Secretariat, 1997b). ICES has compiled information and provided advice on various aspects of ecosystem effects of fisheries at the request of governments and fisheries and environmental commissions; this information is available in the annual reports of ACFM and ACME (ICES, 1999a, 1999b, 1999c, 2000a, 2000b, 2001b). Proceedings from a major symposium arranged by ICES/SCOR in 1999 dedicated to this subject also provide both overviews and primary research results (Hollingworth et al., 2000). ICES working groups have also addressed specific issues of fisheries interactions including interactions with seabirds (ICES, 1996, 2001d) and marine mammals (ICES, 2001e). 

The term “ecosystem effects” has been used to cover a wide range of effects including both effects on other components of the ecosystem beyond the target stocks and effects of fisheries on systemic properties of the ecosystem such as size composition or trophic structure. Fisheries may affect the marine ecosystem through:

18) Removal of biomass as food—changing the food base for other biota. As an example, low breeding success of certain seabirds in the northwestern North Sea has been associated with reduced abundances of sandeels due to fishing and a causal relationship cannot be excluded (ICES, 2000c).

19) Removal of biomass of predators—removing predators and thus reducing predation pressure in the system. As an example, fishing has reduced the biomass of larger predatory fish in the North Sea. Species interaction models have revealed a reduced predation pressure on smaller fish as a result (ICES, 1998a).  

20) Removal of target species leading to changed abundance and population structure of these populations. This effect is the core concern of fisheries management so far and is dealt with in the section on resource sustainability (Section 3.3). The change in target populations is, however, a concern not only in relation to the immediate resource base for fisheries, but also in relation to changes in the species composition and structure of the ecosystem. 

21) Removal of non-target species. As an example, the populations of some slow-growing species (skates are the main example) with low reproduction rates have been dramatically reduced during the Twentieth Century in the North Sea. Such species are susceptible to fishing and the reduction may be associated with an increasing fishing pressure in demersal fisheries (ICES, 1998a).

22) Discard of unwanted catches—creating a food source that would otherwise not be available at that time and place. As an example, the increase in the populations of fulmar during the Twentieth Century has been associated with the increased availability of food near the sea surface due to discarding from fishing vessels at sea (North Sea Secretariat, 1997b).

23) Mechanical effects inflicted by the fishing gear, such as trawl doors or beams dragged over the bottom, result in changes in benthos communities. As an example, inspections of the sea bottom and maps of fishing activities have demonstrated that the continental coastal areas in the southern North Sea are trawled over by beam trawls 3–4 times a year on average in some areas in the southern North Sea (NSTF, 1993). These effects were reviewed by ICES (2000b).

24) These more direct impacts on the ecosystem will again result in more general changes in the structure of the ecosystem such as changes in biodiversity, the trophic structure or the size composition of organisms in the system (reviewed in ICES (1998a, 2001c)).

The ecological effects of fisheries are thus diverse in terms of scales, processes, and biota. Moreover, many of the ecosystem properties and components that are affected directly or indirectly by fishing also show substantial variability caused by environmental factors. Hence, in most cases it is not possible to establish direct relationships between specific fishing activities and ecological effects. Therefore, it is not an easy task to operationalise the requirements of the various international conventions and recommendations that ecosystem considerations should be an integrated part of fisheries management. The need to maintain a viable marine ecosystem is apparent on the general level, but what does ecological sustainability actually mean in relation to specific effects such as local changes in benthos populations due to trawling or overall changes in the species composition of the ecosystem? 

It has to a large extent been possible to develop concepts, a quantitative framework with reference points, and management models for single stock sustainability and precautionarity in relation to that framework (see Section 3.3). For the concept of ecosystem sustainability, the situation is very different. There is still little clarity on the conceptual level, given the complexity and natural variability of marine ecosystems. Reference points are far away from being defined, given the limited understanding of the processes in the ecosystem, of the effects of human interaction, and of what comprises a perturbation of the ecosystem that is unsustainable or irreversible. 

The present position regarding reference points in relation to the ecosystem effects of fishing is thus that a full causal understanding of the processes in the system, which may be used as a basis for quantifiable reference points, is far away and it is unlikely that it will ever be achieved. It is thus necessary to base reference points on some generalising metrics of the state of the ecosystem and the impact of fisheries. Candidates are being discussed including various indices of size and species composition and the abundance of sensitive species, and there is a growing literature and understanding on how such ecosystem metrics respond to fisheries and the North Sea has served as a key case in this development. Reference is made to ICES (1998a, 2000b, 2001c) and Rice (2000) for a discussion of some of these metrics and their application in the North Sea.  

The use of generalising metrics or ecological quality indicators has been discussed in the more general context of environmental management, where Ecological Quality Objectives (EcoQOs) have been developed as a means to operationalise ecological considerations. This approach has also been pursued by OSPAR and the North Sea Task Force. A preliminary set of definitions relevant to the North Sea has been produced by two workshops (Anon., 1998a, 1999a). 

An adaptation of this approach is just beginning in a fisheries context. The ICES Working Group on Ecosystem Effects of Fishing Activities (2001c) has reviewed and evaluated the utility of various metrics—attributes considered as indicators of the ecological quality of the ecosystem—in relation to a set of criteria for good ecological quality metrics. The ecological quality of the ecosystem is considered to be related to a set of overall properties which may be evaluated through various metrics. ICES (2001c) evaluated candidate metrics within the framework presented in Table 3.7. 

Table 3.7. Ecosystem properties and candidates for ecological quality metrics as evaluated by ICES (2001c).
Ecological quality
Candidate properties 
Candidate metrics (examples)

Biological diversity
Size structure 
Slope of size spectrum
Length frequency distributions
Mean length of organisms sampled


Species identity 
Presence of indicator, charismatic, sensitive species


Species diversity 
k-dominance curves


Life history composition 
Distribution of maximum size

Ecological functionality
Resilience
Return time of properties of food webs


Productivity
P/B ratio
Carbon per unit area/time/volume


Trophic structure
Distribution of production among trophic levels
Connectance


Throughput
Ratio of internal consumption to yield


Body well being
Contaminant burden

Spatial integrity

(no candidates applicable at a community scale have been identified)

The candidates for ecological quality metrics must fulfill a set of criteria relating to their utility in a management context. The criteria were summarised by ICES (2001c) as follows:

Metrics of ecological quality should be:

· Relatively easy to understand by non-scientists and those who will decide on their use;

· Sensitive to a manageable human activity;

· Relatively tightly linked in time to that activity;

· Easily and accurately measured, with a low error rate;

· Responsive primarily to a human activity, with low responsiveness to other causes of change;

· Measurable over a large proportion of the area to which the ecological quality metric is to apply;

· Based on an existing body or time series of data to allow a realistic setting of objectives.

This process of screening and evaluation is still ongoing and has not reached a state where implementation to ecosystem effects of fisheries is imminent. This is partly due to a need for further work regarding specific metrics, but is also linked to a more basic problem with the proposed ecological quality metrics in relation to the EcoQO concept. EcoQOs are defined in relation to reference levels. The basis on which such reference levels should be defined for fisheries-related EcoQOs is, as yet, not clear and a resolution does not seem straightforward as there is considerable discrepancy between how reference levels are understood and defined in the OSPAR framework and what has been implemented by ICES in its fisheries management advice (ICES, 2001c). Even if these conceptual differences are straightened out, there will still remain an important and extensive work to be done to further refine the identification of ecological quality metrics and to establish the empirical basis for an identification of reference levels. 

The operationalisation of an ecosystem approach to fisheries management is thus in its very early stages of development. This does not mean that ecosystem considerations are absent from fisheries management, but management has so far been bound to operate on the basis of general precautionarity, supplemented with mitigating actions in specific instances where unacceptable ecosystem effects become apparent. Examples of such ad hoc inclusions of ecosystem considerations in fisheries management are the use of sorting panels in fishing gear to allow the escape of non-target species, and the closure of sandeel fisheries in areas close to seabird colonies when seabird breeding success has been low.

The conceptualisation and operationalisation of an ecosystem approach to fisheries management is presently a focal point in fisheries management discussions. For recent reviews on the status of these discussions, see Anon. (1998a, 1999a), EPA (1996), and ICES (2001a, 2001c).

Recent reviews on the effects of fishing on marine ecosystems have been published by Jennings and Kaiser (1998), Hall (1999), Lindeboom and de Groot (1998), and ICES (1998a, 2000b, 2001b, 2001c ). 

1.7.2 Changes in ecosystem properties—species composition, size structure, trophic structure, etc.

Fisheries may affect the overall properties of marine ecosystems, as listed in Table 3.7. Some of these effects have been demonstrated in the North Sea.

The removal of fish from the ecosystem leads to changes in the species composition and size distribution in the fish stock assemblage. The impact is reasonably well described for the target stocks, for which age compositions have been recorded over several decades. A large number of species without commercial value are taken as by-catch. These catches have not been recorded except sporadically in recent discard sampling schemes, and the extent and impact of this removal can only be inferred from research survey results in some cases and is not known for species not taken in research surveys or not recorded systematically in surveys. 

Changes in the abundance of some fish species in the North Sea can be inferred from historical data on catch per unit effort in fisheries (ICES, 1998a). A comparison of catch per unit effort taken in comparable fishing gear in the period 1906–1909 and 1990–1995 indicated large reductions in population densities for several species since the beginning of the 1900s. Of 19 species recorded, 18 were found to have decreased over the period, for several including spurdog (Squalus acanthias), thornback ray (Raja clavata), lesser and greater weaver (Echiichthys vipera and Trachinus draco), scaldfish (Arnoglossus laterna), long rough dab (Hippoglossoides platessoides), and solenette (Buglossidium luteum) down to 1 % or less of the level in the beginning of the century (Rijnsdorp et al., 1996; ICES, 1999b). Changes in the North Sea species composition are apparent in data sets covering a shorter time range including the longest survey data series available, the International Bottom Trawl Survey, which has been conducted since 1966. Some species recorded in this survey show clear trends over time, with increases of, inter alia, starry ray (Raja radiata), poor cod (Trisopterus minutus), grey gurnard (Eutrigla gurnardus), long rough dab, and lemon sole (Microstomus kitt). Overall, there are few clear trends in the data on fish abundance available for longer time periods from surveys, and different surveys may indicate different trends. Some consensus across studies has been reached with respect to trends in the abundance of skates and rays. The ray group is of interest because some of the species are considered susceptible to fisheries. With the exception of starry ray, declines in populations of these species seem to be indicated by most surveys. 

The susceptibility of a fish population to fisheries is assumed to be associated with some life history characteristics including large ultimate body size, slow growth rates, high age at maturity, large size at maturity, and low fecundity. On a community level, fisheries is expected to lead to a lower relative abundance of populations, with these traits leading to an overall change towards the opposite traits in the composite fish population. Preliminary analysis of various survey data time series indicate that these community effects of fishing are found in the North Sea (ICES, 2001c).

It is a basic and well-documented fact that the size structure of exploited fish populations changes with increasing exploitation towards a lower abundance of larger individuals. This effect has also been observed on a community level in the North Sea. Size distributions of the fish community of the North Sea have been obtained from surveys and from models of species interactions based on the compositions of commercial catches. The decrease of the abundance with size (the slope of a graph plotting abundance against size) has been demonstrated to be related to fishing intensity. The decrease in abundance with size is more pronounced in the North Sea than in less exploited areas. A summary of these effects and an account of changes in sizes in a range of species is presented in ICES (1998a). This change in abundance of fish of different sizes in the ecosystem may have consequences for species interactions as well. However, these consequences are indirect, and very difficult to quantify.

1.7.3 Interactions between seabirds and fisheries

Fisheries may interact with seabird populations in several ways: by increasing the availability of food at the sea surface when fish are discarded, by reducing the abundance of fish populations which are important food items to seabirds, and by catches of seabirds in fishing gear. The latter is not considered an important factor on a population or even a colony level. ICES (1996, 2000f) has presented reviews of interactions.

Several species of birds exhibit distribution patterns which, during parts of the year, are closely associated with fisheries. Much of the discards in the North Sea are consumed by scavenging seabirds (Camphuysen et al., 1995; Garthe et al., 1996). It is not clear whether the increase in food supply by discards has affected the size of bird populations. Nearly all populations of scavenging seabirds have increased over the past century, probably due mainly to a relaxation in direct harvest of these birds coupled with this artificially increased food supply. Numbers of seabirds that feed by diving to catch small fish under water have also increased over the period. In this case, it seems likely that the availability of forage fish stocks has increased through reduction in stock size, and thereby competition, of the larger predatory fish such as cod and mackerel. Many species of seabirds in the North Sea are thus at relatively high or peak levels historically.

On the more local level, fisheries may influence the abundance of seabirds by reducing the abundance of food sources in those local areas where the birds are feeding. The potential impact of sandeel fisheries in the northwestern North Sea on seabird colonies has attracted some attention in recent years. ICES has presented an analysis of the problem with associated management advice in 1999 (ICES, 2000a).

Sandeels in the northwestern part of the North Sea west of 1 (W are of particular concern in relation to seabird interactions. They support a number of potentially sensitive seabird colonies, and the structure of this small sandeel stock unit appears to be particularly complex, with a number of small aggregations having limited exchange among them. Therefore, the individual sub-units may have a higher likelihood of recruitment overfishing than occurs in the larger sandeel population units. In 1993 there was a measurable, negative effect of the fishery on the sandeel stock (local depletion) in the area, which coincided with a reduction in the breeding success of seabirds, especially kittiwakes. Kittiwakes are thought to be a particularly sensitive indicator of the availability of sandeels to predators, because they have a high dependence on sandeels during the breeding season. 

On the scale of the entire North Sea, the mortality of sandeels estimated to be caused by predators is more than three times the mortality caused by sandeel fisheries, and the total consumption of sandeels by predators and industrial fisheries combined is estimated to have dropped greatly with the collapse of North Sea mackerel in the 1970s, and has varied relatively little thereafter. However, catches in the industrial fisheries are concentrated in only certain parts of the North Sea, so the possibility of local depletions of sandeels by fisheries exists. The effects of such depletions, were they to occur, would depend on whether or not the area hosted a population of predators dependent on sandeels. 

The situation off the Shetland Isles in the late 1980s indicates that low sandeel abundance may depress the breeding success of seabirds.

Fisheries may also compete with seabirds in inshore areas by depleting shellfish stocks. In the early 1990s, the Dutch sector of the Wadden Sea was cleared of old mussel banks and 100% of the high-density cockle banks were removed (Beukema and Cadée, 1996). Common eiders and oystercatchers suffered extra mortality in 1991, due to acute food shortages (Camphuysen, 1997). Wintering eiders have sought refuge in later years in the coastal North Sea waters, mixing with common scoters over Spisula banks and competing for prey in these waters (Leopold and Dankers, 1997). Oystercatcher populations in the eastern Wadden Sea declined, largely as a result of recruitment failures of post-1990 cohorts into the breeding population (D. Heg, personal communication).  

1.7.4 By-catches of marine mammals

Fisheries may affect marine mammals in two major ways. The mortality of marine mammals as incidental capture in fishing operations is the most obvious, but fisheries may also affect marine mammals by depleting or changing their food supply. The latter effect is indicated in the Barents Sea between harp seals and the capelin stock (ICES, 2001e). However, the pelagic ecosystem of the Barents Sea is simple, with few species at each trophic level compared to the North Sea. In general, it remains extremely difficult to demonstrate these kinds of indirect effects from fisheries on marine mammals in more complex ecosystems.

The direct effects of fisheries are easier to address. There have been many studies examining marine mammal by-catch in European fisheries in recent years. Most of these have relied on anecdotal accounts of capture, on returns by fishermen, and on stranded animals that exhibit signs of death in fishing operations. From such studies, it has become clear that certain gear types are more likely to catch marine mammals than others. Monitoring programmes have been established in several such fisheries to provide independent and statistically reliable estimates of the rates of marine mammal by-catch. In general, the fisheries that have been targeted for such studies have been gillnet and pelagic trawl fisheries. 

Gillnet and tangle net fisheries are the fisheries that are most frequently reported to take marine mammals as by-catch. Both Denmark and the UK have significant gillnet and tangle net fisheries in the North Sea, and in both countries monitoring programmes have been established to determine levels of by-catch including marine mammals. The Danish monitoring programme was initiated in 1992 and has continued subsequently. The objective was to cover all types of fishery, and although all the major fisheries were covered, in some of the minor fisheries, especially in the Kattegat and Belt Seas, the level of monitoring achieved was insufficient to make estimates of marine mammal by-catch.

Estimates of small cetacean by-catch were made for the Danish cod, hake, sole, plaice, and turbot gillnet and tangle net fisheries (Vinther, 1999). Almost all the marine mammals observed taken were harbour porpoises. There were 325 harbour porpoises recorded, and one Lagenorhynchus dolphin. Around 5,000 km of net were monitored between 1992 and 1998 on 152 trips in the North Sea and 78 in the Skagerrak and Kattegat. Estimates of porpoise by-catch in the North Sea by fishery are shown in Table 3.8. These totals exclude several fisheries where there was insufficient monitoring to provide a reliable estimate of cetacean by-catch. There was no mammal by-catch recorded in the sole fishery. The decline in Danish gillnet effort in the North Sea in the most recent years has resulted in a significant decline in porpoise by-catch (ASCOBANS, 2001).

The impact of fisheries on harbour porpoises and other cetaceans cannot be fully evaluated because the only estimate is a point estimate from SCANS (1994) and distributions are insufficiently known. The estimated average annual by-catch of 6,785 harbour porpoises in the North Sea (12 % CV, Vinther, 1999) comprises more than 2 % of the relevant porpoise population, which is considered to be unsustainable on the medium or long term. This estimate was initially based on a Danish project, but has been extrapolated to cover all North Sea set-net fleets. The estimate is an average for the years 1994 to 1998. It has also been estimated that the by-catch was reduced from 8,061 to 5,031 porpoises over the same period due to decreases in the landings of turbot, hake, and plaice. In the Skagerrak, the by-catch in the Swedish area is likely to exceed 4 % of the population in that area (ICES, 1999c). Experiments with pingers (sound-emitting devices designed to scare the cetaceans away from the gear) mounted on gillnets in the most sensitive areas have given good results in the short term in terms of reduced by-catches. A Danish action plan for reducing incidental by-catches of harbour porpoises includes measures such as the use of pingers, modifications to fishing equipment, and the regulation of certain types of fisheries.

Table 3.8. Estimates of harbour porpoise by-catch in Danish North Sea gillnet fisheries (Vinther, 1999).
Target species
Mean number by-caught for 1994–1998
Coefficient of variation

Hake
385
0.59

Turbot
1788
0.16

Plaice
1670
0.24

Cod 
2942
0.20

Sole
0
-

Total
6785
0.12

In the UK, a monitoring programme was initiated in 1995, which continues to the present. All gillnet and tangle net fisheries were targeted, and the major fisheries were adequately covered. As with the Danish programme, there was insufficient monitoring to produce estimates of marine mammal by-catch in all minor gillnet fisheries. By October 2000, the programme had monitored 2,300 km of netting in the North Sea on 588 trips (Northridge, pers. comm.). Harbour porpoises were the most frequently recorded species taken, with no records of any other cetaceans, but a number of seals were recorded. The results, when applied to estimates of total fishing effort by each of the major fisheries, suggest that just over 800 porpoises would have been taken in the UK cod, turbot, skate, and sole fisheries in 1995, declining with a decline in fishing effort to around 440 in 1999. There was no by-catch recorded in the monkfish fishery. About 84–87 % of UK gillnet fishing effort in the North Sea is accounted for by these estimates. Estimates of total seal by-catch have not yet been made from these data. However, by-catches of UK grey seals estimated from the proportion of tag returns were 1.8 % for the Farne Islands and Isle of May (6,880 tagged), 1.3 % at Orkney (3,276 tagged), and 2.5 % at Shetland (407 tagged). The by-catch proportion of 0.4 % is recorded from 1,064 harbour seals tagged in the Wash (Hall et al., working paper cited in ICES, 2001e).

In addition to the fisheries described above, there is also a fleet of large (25–40 m) UK registered freezer netters that operates primarily along the continental slope that has not been monitored and for which no estimates of marine mammal by-catch are available. This fleet fishes in ICES Division IVa around Shetland from time to time.

Swedish gillnet fisheries for cod in a part of the Skagerrak were monitored during 1995/1996. From this study, it was estimated that 53 porpoises per year were being taken at that time from a single ICES rectangle (Carlstrom and Berggren, 1996). Swedish gillnet fisheries in the Kattegat and Skagerrak also target flounder, crabs, dogfish, pollack, sole, turbot, and herring. Overall catches by set nets have been declining in recent years, but there were no data on fishing effort available. There is no on-board monitoring of gillnet fisheries apart from the study of cod gillnets in 1995–1996. There are no data on by-catches of seals in the Swedish Kattegat-Skagerrak, but discussions with fishermen indicate that rather few are taken (S.-G. Lunneryd, pers. comm.).

Norwegian vessels are known to target saithe and possibly other species with gillnets in the northern North Sea (T. Jakobsen, pers. comm.), but there are no statistics available to quantify the number of boats involved in these gillnet fisheries or the amount of netting deployed. Neither has there been any monitoring of by-catch in these Norwegian fisheries. A discard survey is currently examining by-catch composition on about five Norwegian vessels, but these include trawlers and purse-seiners.

By-catches in German gillnet fisheries in the North Sea have been described as “negligible”, given that only one fishing vessel is fishing with gillnets (Kock and Benke, 1996; K.H. Kock, pers. comm.). Moreno (1993) suggested that between 30 and 110 porpoises might be taken per year in German North Sea gillnet fisheries, based on a questionnaire survey of fishermen. Kock and Benke (1996) doubted the validity of this estimate, given the low fishing effort. They reported 23 known by-catches washed ashore at the islands of Sylt and Amrum between 1987 and 1995 which may, however, originate from fisheries other than German. Due to the limited fishing effort, no on-board monitoring programme has been established. There is a low level of fishing effort by Dutch and Belgian gillnetters, with no records of marine mammal by-catch from these few vessels. About four Dutch vessels are reported to be working gillnets on a regular basis, and a few others on an irregular basis. Effort data are lacking.

Driftnet fisheries are less widespread than bottom-set net fisheries, but they are operated by several nations around the North Sea, mainly for salmon, mackerel, and herring.

The by-catch of harbour porpoises in a Norwegian fishery for salmon was examined in 1988. A financial reward was offered to fishermen to return porpoises to port for post mortem examinations. Catch rates were among the highest ever recorded for a marine mammal in a net fishery, at around 0.65–1.47 porpoises/km.hour of fishing effort (Bjørge and Øien, 1995). This fishery was closed after the 1998 fishing season, mainly for reasons of salmon stock conservation.

There is a small-scale driftnet fishery for mackerel operating from the Norwegian south coast but no effort data were available (T. Jakobsen, pers. comm.). There are Swedish driftnet fisheries in the Kattegat and Skagerrak for mackerel (41 tonnes in 1999) and herring (77 tonnes in 1999) (S.G. Lunneryd, pers. comm.). No monitoring of marine mammal by-catch is currently in place for these Norwegian and Swedish fisheries.

In the UK there are driftnet fisheries for salmonids along the English coast, for herring around the Thames estuary, for sprats in East Anglia, and for bass in the southern North Sea. Bottom driftnets are also used for cod and other species to a small extent. These fisheries are included in the ongoing marine mammal observer scheme, and effort statistics are also available. Effort per day at sea is very small and so far no marine mammal by-catches have been recorded in those fisheries that have been sampled.

Couperus (1997) described the incidental catch of cetaceans in Dutch pelagic trawls as found from an independent observer programme that covered about 5 % of the annual effort of this fishery between 1992–1994. In parallel with this independent observer scheme, a self-reporting scheme was set up that covered the same fishery during the last two years of the study. With the addition of some further records from 1989–1991, a total of 71 by-catch incidents were recorded involving a minimum of 312 individual dolphins. Forty-one of these incidents (172 individuals) occurred in one year (1994). Approximately 90 % of the incidents occurred in late winter/early spring in the mackerel and horse mackerel fisheries that, at this time of year, both operate southwest of Ireland. Atlantic white-sided dolphins were the main by-catch species (83 % of identified individuals), with long-finned pilot whales, short-beaked common dolphins, and bottlenose dolphins being caught in this area. Elsewhere (mostly in the western North Sea and the western English Channel), very few white-sided dolphins were caught and short-beaked common dolphins, long-finned pilot whales, and white-beaked dolphins were present in the by-catch. About 40 % of the dolphins were not identified to species level.

Morizur et al. (1997) also found that pelagic trawling catches dolphins: thirteen common dolphins, five white-sided dolphins, and four grey seals were observed as by-catch in 1,788 hours of pelagic trawling. These fisheries were targeting tuna, hake, bass, horse mackerel, mackerel, and herring. There are no estimates of total fishing effort in these fisheries, so it has not been possible to extrapolate the observed catches to the total fleet, and potentially significant levels of cetacean by-catch remain undetermined despite having estimates of mammal by-catch rates for these fisheries.

A total of 417 hauls of pelagic trawls were observed in the southern Bay of Biscay from 1996–2000. Twenty-four dolphins (unidentified species) were caught during these hauls (Gorka Sancho, pers. comm.). A by-catch of pilot whales in a Danish pelagic pair trawl operating in the Skagerrak in 1998 that involved at least 12 animals in one haul has  been reported (Anon., 1999b). An on-board observer study is currently under way on UK pelagic trawlers (S. Northridge, pers. comm.).

The effects of fisheries-induced mortality on marine mammals cannot be fully evaluated with the information available. There is sufficient evidence, however, that they are too high and need to be reduced.

The seal populations (two species) in the North Sea are monitored regularly. Harbour seals have been able to re-establish their populations after a severe reduction owing to a disease epizootic in 1988. Both seal species are subject to low fisheries-induced mortality in Norway in 1999 and 2000.

1.7.5 Bottom effects of dragged gear

Fishing gear may affect the bottom where it is used. This is especially important for mobile, dragged gear with bottom contact. The bottom effects of such gears has been studied and reviewed by ICES and this is summarised in this section. The bottom effects of other gear types have not been reviewed by ICES and are not included here.

The doors and footrope of trawls and the shoes of beams and tickler chains of beam trawlers will affect the top sediment and the animals living in or on it. The bottom fauna may be affected by fishing operations in several ways—directly through physical damage to benthic animals or indirectly because frequent perturbation of the sediment will favour those species that are adapted to sediment perturbations or because damaged organisms are made available as food to other organisms. Studies on the changes in benthic communities owing to fishing have intensified in recent years and documentation on effects is emerging (reviewed in Lindeboom and de Groot (1998) and Kaiser and de Groot (1999)). The results from a major project on the effects of fisheries on the North Sea benthic ecosystem have recently been published (Lindeboom and de Groot (1998), hereafter referred to as the IMPACT II report). ICES has reviewed and summarised these results (ICES, 2000b). In response to a request for advice, ICES has produced recommendations for mitigative measures arising from this evaluation (ICES, 2000b).

To apply the review of scientific information in the IMPACT II report and additional literature directly to an evaluation of the effects of bottom trawling on benthos, ICES prepared a list of the possible effects that bottom trawling might have on species, communities, and habitats. It then evaluated the degree to which scientific evidence supported the occurrence of each effect, first in the North Sea and Irish Sea, and then more generally. It also ranked the possible effects with regard to their seriousness and the need for corrective measures, if the effects were found to occur.

Effects have been grouped into two broad categories: those affecting the habitat itself (habitats), and those influencing species within habitats (species).

In developing the list of possible specific effects on benthic habitats and species (basically macrobenthos, but also fish species ecologically or spatially tied closely to the benthos), ICES also noted two general issues. These are:

· Low-energy environments are more affected by bottom trawling. Habitats that are frequently disturbed by natural processes (storms, tidal scour, etc.) may be little affected, or may even be unaffected, by bottom trawling. Benthic species characteristic of such high-energy habitats are generally well adapted to frequent natural disturbance. Moreover, many high-energy environments have a long history of exposure to trawling, particularly those in the southern North Sea, and species highly sensitive to bottom trawling are likely to have been depleted or locally extirpated long ago. Correspondingly, impacts of present bottom trawling on species assemblages in such high-energy environments are often likely to be small as well. Conversely, habitats and benthic species assemblages in low-energy environments are more affected by bottom trawling. As a general principle, those communities which occupy consolidated sediments (mud, gravel, boulders) are more vulnerable to fishing effects than communities inhabiting unconsolidated sediments (mobile sand) that are frequently resuspended by natural perturbations.

· Bottom trawling can affect the potential for habitat recovery. The impact of bottom trawling on communities and habitats may permanently compromise their ability to return to their original condition. Therefore, the cessation of trawling may not always result in a return to the original pre-impacted state. Even untrawled areas are likely to change over time, so the whole concept of “original pre-impacted state” could be challenged. Nonetheless, the dynamics of natural processes are not all the same as the effects of fishing, and the absence of stable natural equilibria in marine ecosystems should not be used as an excuse to ignore the effects of fishing on those systems.

These considerations should be kept in mind when evaluating any of the direct effects identified below in any specific situation.

The effects of bottom trawling can be identified on a range of temporal and spatial scales. In assessing the significance of any given effect, consideration must be given to its relative scale (time and space), and the scale and distribution of the habitats and species which are affected. A species which occurs over a wide geographical scale will be less affected by an effect which operates only over a relatively small area. Conversely, broad-scale effects are more likely to adversely affect populations.

Effects have been grouped into two broad categories: those affecting the habitat itself (habitats), and those influencing species within habitats (species).

The potential effects on habitats include:

· Bottom trawls can remove some physical features. Bottom trawls may cause the loss or dispersal of physical features in the environment such as peat banks or boulder reefs. These changes are always permanent, and lead to an overall reduction in habitat diversity. This, in turn, can lead to the local loss of species and species assemblages dependent upon such features, for example, attached bryozoan/hydroid turf and important fish habitat. Even when substantial quantities of the habitat feature remain, if the habitat has become highly fragmented, this may compromise the viability of populations dependent upon it.

· Bottom trawling can cause a reduction in structural biota (biogenic features). Bottom trawling can cause the loss of structure-forming organisms such as colonial bryozoans, Sabellaria, hydroids, seapens, sponges, mussel beds, and oyster beds. These changes may be permanent, and can lead to an overall loss of habitat diversity. This, in turn, can lead to the local loss of species and species assemblages dependent upon such biogenic structures, for example, important fish habitat for juvenile gadoids (Auster and Langton, 1999). The viability of populations dependent on biogenic features may be compromised even if the feature remains but has become highly fragmented.

· Bottom trawling can cause a reduction in complexity. Bottom trawling can cause the redistribution and mixing of surface sediments as well as degradation of habitat and biogenic features. This can lead to a decrease in the physical patchiness of the sea floor (i.e., decreased heterogeneity) within fishing grounds. These changes are not likely to be permanent.

· Bottom trawling can alter the detailed physical structure of the sea floor. Bottom trawling can cause a reshaping of seabed features such as sand ripples, and damage to burrows and associated structures (e.g., mounds and casts, microhabitats). These features provide important habitats for smaller animals (meiofauna) and can be used by fish to reduce their energy requirements. These changes are not likely to be permanent.

An ecological consequence of all the physical changes, which may result in habitat degradation, is reduced protection from predators of benthic species and the juveniles of commercially important fish and shellfish.

Possible effects on species include:

· Bottom trawling can cause the loss of species from part of their normal range. An extreme effect of bottom trawling impact can be the loss of species from part of their normal range for consecutive years or decades (extirpation). In many cases, it is not known whether species may recover their former range if fishing effects are removed. There may also be important consequences for genetic diversity of species, but in most cases genetic diversity has not been studied.

· Bottom trawling can cause a decrease in populations which have low rates of turnover. The mortality inflicted on large-bodied species with low rates of potential population increase may lead to reduced population sizes for these species and, in extreme cases, to local extirpation.

· Bottom trawling can cause fragmentation of populations. Fragmentation of populations of species which have low mobility and limited dispersal of all life-history stages will compromise their ability to persist. Population fragmentation may have negative consequences on the genetic diversity of affected species.

· The relative abundance of species is altered by bottom trawling. Community composition changes can be caused by bottom trawling. The relative abundance of individual species can either increase or decrease depending on the relative abundances of species in the community prior to the commencement of bottom trawling. 

· Fragile species are more affected by bottom trawling than robust species. Bottom trawls cause mortality. Some species are more likely to be killed than others, for example, those with a fragile branching structure or a thin shell. Robust species may be better able to withstand this impact.

· Surface-living species are more affected by bottom trawling than deep-burrowing species. Bottom trawls move over the sea floor and ground gear effects are confined to the top few centimetres of the sediment. Deep-burrowing species can avoid this effect.

· Bottom trawling can have sub-lethal effects on individuals. Sub-lethal effects of bottom trawling have been argued to include slower growth, increased likelihood of diseases, increased risk of predation, decreased competitive ability and, at a population level, reduced average longevity.

· Bottom trawling can cause an increase in populations which have high rates of turnover. Bottom trawling generally results in a reduction in predatory populations of larger fish and an increased availability of resources, such as food and habitat space. These changes in predator abundance and food supply may combine with the relative robustness that taxa with high turnover rates often have to trawl effects, and lead to larger populations although sometimes the effect is only local.

· Bottom trawling favours populations of scavenging species. Bottom trawling activities have resulted in a greater availability of food items (e.g., injured and moribund benthos, discards and offal) for scavengers.

ICES has evaluated the scientific evidence for these effects in the North Sea (ICES 2000b). This evaluation is summarised in Table 3.9. 

In order to identify priorities for mitigation, ICES has ranked the effects within the habitat and species categories (Habitat priority I–III, Species priority I–V in Table 3.9). The criteria used to rank the effects are based on the consideration of:

· Temporal scale: effects which cause permanent or long-lasting changes are of greater concern.

· Spatial scale: effects which occur at large spatial scales are of greater concern.

· Direction of change: declines in species or reductions in habitat features are of greater concern than increases, because of their potential irreversibility.

In several cases, ICES has given two or three effects the same rank, reflecting equal concern about the effects assigned the same rank.

Other criteria for ranking could be considered, but ICES feels that these three criteria are the most important with regard to evaluating biological impacts of fisheries. ICES acknowledges the importance of social and economic effects, but is most competent to evaluate biological effects of fisheries on ecosystems. Furthermore, ICES notes that many international agreements (UNCED and FAO Codes of Conduct) consider that the pursuit of social and economic goals cannot be at the expense of conservation. ICES also acknowledges the concern that many direct effects of bottom trawls may cause additional indirect effects on other components of the ecosystem. These effects are discussed in Section 3.5.2.

Table 3.9. Summary of the information on evidence for the various possible effects of bottom trawling on species (macrobenthos and fish closely associated ecologically or spatially with benthos) and habitats. Cell entries reflect ICES decisions on the weight of evidence. For many reasons related to study design, implementation, and analysis, or to true differences among specific situations, individual studies may differ in their conclusions regarding various effects of bottom trawling (ICES, 2000b).

Type of effect
Strength of evidence
Type of evidence
Duration of effect
Environments affected


North Sea and Irish Sea
Other areas
Long-term studies
Experimental studies

High energy
Low energy

Effects on habitats

Removal of major physical features  (Habitat Priority I)
Weak–moderate
Strong
XXX

Permanent
XXX
XXX

Reduction of structural biota  (Habitat Priority I)
Weak–moderate
Strong
XXX
XXX
Years to decades
X
XXX

Reduction in habitat complexity 
(Habitat Priority II)
Weak
Weak

XXX
Days to several months
Negligible
XXX

Changes in sea floor structure  (Habitat Priority III)
Strong
Strong

XXX
Days to several months
Negligible
XXX

Effects on species

Reduction in geographic range  (Species Priority I)
Moderate*
Strong*
XXX

Years to decades
XXX
XXX

Decrease in species with low turnover rates 
(Species Priority I)
Weak–moderate
Moderate–strong
XXX
XXX
Years to decades
X
XXX

Fragmentation of populations (Species Priority I) 
None
Weak
XXX

Years to decades
XXX
XXX

Changes in relative abundance of species (Species Priority II)
Strong*
Strong*
XXX
XXX
Days to many years
XXX
XXX

Fragile species more affected (Species Priority III)
Weak
Weak

XXX
Unclear
X
XXX

Surface-living species more affected than burrowing species (Species Priority III)
Weak
Weak

XXX
Weeks to few years
Unclear
Unclear

Sub-lethal effects on individuals  
(Species Priority IV)
Moderate–strong
Moderate–strong

XXX
Weeks to few years
X
XXX

Increase in species with high turnover rates 
(Species Priority V)
Moderate
Moderate
XXX

Months to few years
X
XXX

Increase in scavenger populations 
(Species Priority V)
Weak
Moderate
XXX
X
Days to months
XXX
XXX

X = Effect can be present, but is rarely large. XXX = Effect is often present, and can be large. An empty cell = No evidence from the class of studies was found for the effect. Unclear = Few studies provide information about whether the type of environment affects the likelihood or severity of the effect. * = Evidence of change in populations and ranges is moderate or strong. Because environmental conditions have changed over the period of fishing, and many stocks are exploited by several fisheries, it is usually difficult to unambiguously partition the contribution of a single factor, such as bottom trawling, to the quantified change.

Summary of situation in relation to IMM 1997 Statement of conclusions

The present report presents background material to assess the situation in relation to the IMM 1997 Statement of Conclusions in relation to fisheries (IMM, 1997). A resumé regarding Rebuilding and Maintenance of Spawning Stock Biomass and referring to relevant sections of the report is provided here.

At the Intermediate Ministerial Meeting in Bergen in 1997 (North Sea Secretariat, 1997a), it was concluded regarding Rebuilding or Maintenance of Spawning Stock Biomass:

6. The Ministers AGREE that the fishing mortality rate should be reduced or controlled for the stocks concerned so that total stocks and spawning stocks are rebuilt to or are maintained at a sustainable level. The Ministers therefore INVITE the competent authorities to consider within the appropriate fora and without delay: 

· 6.1 establishment of priorities for the elaboration of stock assessments and forecasts, or other appropriate stock indicators, for species listed in the Annex (second column); 

· 6.2 establishment, within deadlines to be set by the competent authorities and on the basis of scientific advice to be provided by ICES, of target reference points and limit reference points for stocks of species listed in the Annex (third column); 

· 6.3 establishment of measures which they consider necessary to ensure that the fishing mortality rates are such as to avoid transgression of limit reference points and as to be consistent with target reference points; 

· 6.4 establishment, on the basis of scientific advice to be provided by ICES, of criteria by which stocks shall be judged to be within or outside safe biological limits; and 

· 6.5 establishment of recovery plans for stocks considered to be, and without further action likely to remain, outside safe biological limits, giving priority to North Sea cod and the further implementation of measures agreed between the European Community and Norway for recovery of herring, plaice and mackerel; 

and, in this context:

· 6.6 establishment, on the basis of scientific advice, of Total Allowable Catches (TACs) and/or other appropriate measures for stocks for which TACs are not currently established; 

· 6.7 establishment, if appropriate, of measures to protect dense aggregations of spawning fish from excessive levels of exploitation; 

· 6.8 suspension or reduction of the harvesting of depleted stocks, in the form of sustained and appropriate reduction of fishing mortality rates, and taking into account the problems of mixed fisheries; 

· 6.9 further reduction of the capacity of the fishing fleet and/or the deployed fishing effort to levels which ensure consistency with the available fisheries resources; and 

· 6.10 implementation of appropriate actions to ensure that activities of any fishery do not significantly hamper the rebuilding or maintenance of stocks. 

The present status regarding these conclusions has been discussed in this report:

Conclusions 6.1 and 6.2: See Section 3.3.5 and Table 3.1 where reference points and stock status are summarised for important North Sea stocks. Limit reference points have been established for those stocks for which this was required within two years, except for Pandalus (for which a “pa” reference point is established), but not for other stocks including sprat and horse mackerel, for which the requirement was 6–7 years. The ICES approach regarding target reference points has been that targets can only be identified relative to objectives of managers and society and not on a biological basis alone. Instead, “pa” (precautionary) reference points have been developed. These reference points indicate levels of exploitation to be considered sustainable and thereby identify the boundaries within which target reference points can be set. Stock assessments have been developed for Norway pout and sandeel as required, but not for sprat and horse mackerel for which the time frame was 6–7 years.

Conclusion 6.3: Management objectives and decision rules have been decided for North Sea cod, haddock, saithe, plaice, herring, and mackerel. These are summarised in Section 3.3.5.2. 

Conclusion 6.4: Criteria by which stocks shall be judged to be within or outside safe biological limits have been developed (see Section 3.3.5 and Table 3.1).

Conclusion 6.5: Beyond management objectives and decision rules, a recovery plan is being developed for North Sea cod.

Conclusions 6.6, 6.8, 6.9, and 6.10: An overview of the stock status is given in Section 3.3.5. Most demersal stocks exploited for human consumption are by 2000 outside safe biological limits (cod, haddock, whiting, saithe, plaice, sole, anglerfish), while important pelagic stocks are inside safe biological levels in terms of spawning stock (herring, combined mackerel stock) although the herring stock is still harvested above the recommended fishing mortality. The industrial stocks are harvested within safe biological limits. The history of management advice, TACs, and catches is traced in Section 3.3.5.2 and Table 3.3. TACs have not been effective in reducing fishing mortality on demersal stocks and only partly on pelagic stocks, even in those cases where TACs have been set according to the biological advice. Supplementary effort reduction measures have generally been marginal and have not been adequate to prevent an increasing number of stocks from falling outside safe biological limits. 

Conclusion 6.7: Situations where measures to protect dense aggregations of spawning fish would be appropriate have not been identified and the benefits of such measures without otherwise reducing exploitation have not yet been demonstrated.
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Annex 1: Reference points as used by ICES

Reference points have a long history in fisheries management. ICES has used reference points as a basis for its advice on fisheries management as long as advice has been given. The emphasis of the reference points has moved from long-term yield maximisation (such as MSY and related reference points) to reference points relating to the need to maintain the ability of a fish stock to reproduce itself, such as the Minimum Biologically Acceptable Level (a measure of minimum biologically acceptable spawning stock biomass, MBAL) used in the early 1990s to present reference points which are based on the recommendations of the UN Conference on Straddling Fish Stocks and Highly Migratory Fish Stocks. 

The UN Conference on Straddling Fish Stocks and Highly Migratory Fish Stocks formulated a requirement for the use of reference points in management as a means to implement the precautionary approach in fisheries management (Article 6: Application of the precautionary approach), as follows:


“3. In implementing the precautionary approach, States shall:

     (a) improve decision-making for fishery resource conservation and management by obtaining and sharing the best scientific information available and implementing improved techniques for dealing with risk and uncertainty;

     (b) apply the guidelines set out in Annex II and determine, on the basis of the best scientific information available, stock-specific reference points and the action to be taken if they are exceeded;

     (c) take into account, inter alia, uncertainties relating to the size and productivity of the stocks, reference points, stock condition in relation to such reference points, levels and distribution of fishing mortality and the impact of fishing activities on non-target and associated or dependent species, as well as existing and predicted oceanic, environmental and socio-economic conditions; and

     (d) develop data collection and research programmes to assess the impact of fishing on non-target and associated or dependent species and their environment, and adopt plans which are necessary to ensure the conservation of such species and to protect habitats of special concern.

4. States shall take measures to ensure that, when reference points are approached, they will not be exceeded.  In the event that they are exceeded, States shall, without delay, take the action determined under paragraph 3 (b) to restore the stocks.”

In Annex II of the Agreement, the UN Conference also provided guidelines for the formulation of reference points. These guidelines define two types of reference point: limit reference points, which are considered limits which should have a low probability of being exceeded if the long-term productivity of the stock is to be safeguarded, and target reference points which represent management objectives. The reference points should be associated with management strategies prescribing appropriate action if reference points are exceeded:

“ANNEX II – GUIDELINES FOR THE APPLICATION OF PRECAUTIONARY REFERENCE POINTS IN CONSERVATION AND MANAGEMENT OF STRADDLING FISH STOCKS AND HIGHLY MIGRATORY FISH STOCKS

1.   A precautionary reference point is an estimated value derived through an agreed scientific procedure, which corresponds to the state of the resource and of the fishery, and which can be used as a guide for fisheries management.  

2.   Two types of precautionary reference points should be used:  conservation, or limit, reference points and management, or target, reference points.  Limit reference points set boundaries which are intended to constrain harvesting within safe biological limits within which the stocks can produce maximum sustainable yield.  Target reference points are intended to meet management objectives.

3.   Precautionary reference points should be stock-specific to account, inter alia, for the reproductive capacity, the resilience of each stock and the characteristics of fisheries exploiting the stock, as well as other sources of mortality and major sources of uncertainty.

4.   Management strategies shall seek to maintain or restore populations of harvested stocks, and where necessary associated or dependent species, at levels consistent with previously agreed precautionary reference points. Such reference points shall be used to trigger pre-agreed conservation and management action. Management strategies shall include measures which can be implemented when precautionary reference points are approached.

5.   Fishery management strategies shall ensure that the risk of exceeding limit reference points is very low.  If a stock falls below a limit reference point or is at risk of falling below such a reference point, conservation and management action should be initiated to facilitate stock recovery.  Fishery management strategies shall ensure that target reference points are not exceeded on average.

6.   When information for determining reference points for a fishery is poor or absent, provisional reference points shall be set.  Provisional reference points may be established by analogy to similar and better-known stocks.  In such situations, the fishery shall be subject to enhanced monitoring so as to enable revision of provisional reference points as improved information becomes available.

7.   The fishing mortality rate which generates maximum sustainable yield should be regarded as a minimum standard for limit reference points.  For stocks which are not overfished, fishery management strategies shall ensure that fishing mortality does not exceed that which corresponds to maximum sustainable yield, and that the biomass does not fall below a predefined threshold.  For overfished stocks, the biomass which would produce maximum sustainable yield can serve as a rebuilding target.”

The concepts of Annex II of the UN Migratory Stocks Agreement have been operationalised by ICES into a set of quantifiable reference points that have been applied as the basis for recent advice. The ICES framework does not define target reference points, but tries to operationalise the precautionary approach that limit reference points should have a small probability of being exceeded. The basic problem is that the uncertainty both in estimates of the current state of the stocks and in predictions of the development of the stock necessitates management action at some point before a limit reference point is reached. By considering these types of uncertainties, it is possible to define a point at which action should be taken to maintain low probability of the limit reference point being bypassed in the end. This point is referred to as a ‘pa’ reference point (pa = precautionary approach) in current ICES terminology3: 
“The Form of the ICES Advice

ICES recognises that “changes in fisheries systems are only slowly reversible, difficult to control, not well understood, and subject to change in the environment and human values” (FAO, 1996). Therefore, ICES agrees that a precautionary approach should be applied to fishery management. Reference points, stated in terms of fishing mortality rates or biomass and management plans, are key concepts in implementing a precautionary approach. They should be regarded as signposts giving information on the status of the stock in relation to predefined limits that should be avoided to ensure that stocks and their exploitation remain within safe biological limits.

The concept of safe biological limits was introduced in ICES advice in 1981 and further developed in 1986 (Serchuk and Grainger, 1992). At first, the term was used in relation to management actions, whereas lately it has been used in relation to the state of a stock, and also of its exploitation. In its recent implementation of the concept, ICES has equated being within safe biological limits as being above MBAL and being outside safe biological limits as being below MBAL. This is a needlessly restricted interpretation of a concept which is clearly multi-dimensional involving at least reference points related to fishing mortality and biomass, but possibly also factors such as age-distribution in the stock and in the catch, geographical range, condition factor, etc. The concept of safe biological limits is explicitly referred to in the UN Agreement on Straddling Fish Stocks and Highly Migratory Fish Stocks and ICES will continue to use it, but in an expanded way, consistent with the precautionary approach.

In order for stocks and fisheries exploiting them to be within safe biological limits, there should be a high probability that 1) the spawning stock biomass is above the threshold where recruitment is impaired, and 2) the fishing mortality is below that which will drive the spawning stock to the biomass threshold which must be avoided. The biomass threshold is defined as Blim (lim stands for limit) and the fishing mortality threshold as Flim. In order to have a high probability to avoid the thresholds, management action must be taken before the thresholds are approached. The precision with which the thresholds and current status of the stocks are known, and the risk which is tolerable, are important factors in determining the distance away from the threshold that management action is required. The greater the precision of the assessment, the smaller the distance between limit and precautionary reference points. If the assessment is less reliable, the distance will be greater. ICES has defined Bpa (pa stands for precautionary approach) as the biomass below which action should be taken and Fpa as the fishing mortality above which management action should be taken. The distance between the limit and the precautionary approach reference points is also related to the degree of risk that fishery management agencies are willing to accept. Therefore, although ICES sees its responsibility to identify limit reference points, it will suggest precautionary reference points. The adoption of precautionary reference points requires discussion with fishery management agencies.

Formal definitions are provided below:

Flim is the limit fishing mortality which should be avoided with high probability because it is associated with unknown population dynamics or stock collapse. There are very few stocks for which Flim is accurately known. Some stocks in the ICES area have collapsed in the past when fishing mortality exceeded Flim, but generally speaking, the fishing mortality rate at which the probability of stock collapse becomes unacceptably high remains unknown. Therefore, there are uncertainties in the estimate of Flim, and there are also uncertainties in estimates of current fishing mortality.

In order to have a high probability that fishing mortality will be below Flim, a precautionary reference point, Fpa lower than Flim, is defined. Used as a constraint on fishing, Fpa is designed to ensure that there is a high probability that Flim will be avoided and that the spawning stock biomass will remain above the threshold below which the probability of good to average recruitment is decreased. In other words, Fpa is a device to ensure that recruitment overfishing does not take place. It is the upper bound on fishing mortality rate to be used by ICES in providing advice. Fpa, given uncertainties, must have a high probability of being below Flim, and it must have a high probability of being sustainable based on the history of the fishery; i.e., it should be set in the range, and imply a biomass, within those previously perceived to be acceptable. Fishing mortality rates in excess of Fpa will be regarded as “overfishing”.

Blim is the limit spawning stock biomass, below which recruitment is impaired or the dynamics of the stock are unknown. Stocks may become depleted due to reduced recruitment even if fishing mortality is successfully maintained at or below Fpa. Furthermore, efforts to restrain fishing below Fpa may not be successful and biomass may decline as a result. Clearly, therefore, in addition to a constraint on fishing mortality, it is desirable to have a biomass-based constraint to prevent stock decline to values where expected recruitment is low or unknown.

Whereas Fpa defines an “overfishing threshold”, a definition of when the stock is regarded as being in a “depleted state” is also necessary. A threshold in this respect, Bpa, needs to be set to ensure a high probability of avoiding reducing the stock to a point, Blim, below which recruitment is impaired or the dynamics of the stock are unknown. Blim is in general equal to previously defined MBAL values for those stocks where MBAL has been based on considerations of stock-recruitment relationships. Bpa is the biomass below which the stock would be regarded as potentially depleted or overfished. When SSB is below Bpa, fishing mortality may need to be reduced below Fpa. Bpa should be set to ensure a high probability that Blim is not reached.

Framework for advice

Advice from ICES will be constrained by Fpa and Bpa. If fishery management decisions lead to Fpa being exceeded, then this would be regarded as overfishing and management would not be regarded as consistent with a precautionary approach. The development of a management plan to reduce fishing mortality to no greater than Fpa would be advised. If no such plan were developed, ICES would generally advise that management was not consistent with a precautionary approach. Because Fpa would be set such that Bpa were unlikely to be reached, and because Bpa is chosen to provide a high probability of avoiding recruitment failure, if SSB were to fall below Bpa, advice to reduce fishing mortality would be likely. This would depend, however, on whether or not Fpa were also being exceeded and on the prognosis for SSB trends and the probability of recovering to above Bpa in the short term. If SSB were predicted to remain below Bpa in the short to medium term, the development of a recovery plan would be advised. But in general, Bpa is the biomass threshold triggering advice for a reduction in F to a value below Fpa.

Fpa and Bpa are thus the main devices in the ICES framework for providing advice. They are thresholds which constrain advice or which likely trigger advice for the implementation of management/recovery plans. If the development of plans were proposed, fishery management agencies, scientists and perhaps other parties would need to work together on their development. Such plans might involve explicit harvest control rules or sets of decision rules. If the development of plans were recommended, but not taken up, ICES would have to advise that management was not consistent with a precautionary approach. If plans were developed and not effectively implemented, again the advice would be that management was not consistent with a precautionary approach.

Note that if a stock is regarded as being in a depleted state, or even if overfishing is taking place, the development and effective implementation of a plan which is regarded as sufficient to reduce fishing mortality to no higher than Fpa and to rebuild SSB to above Bpa, within a “reasonable” period, would satisfy the condition that management were consistent with a precautionary approach.

The new “pa” thresholds being proposed in 1998 are a provisional step to the implementation of a precautionary approach. Estimates of thresholds may change as the concept evolves, or with additional knowledge on stock and fishery dynamics. Attempts to integrate this approach with similar initiatives elsewhere (FAO, NAFO, etc.) can be expected to result in changes in terminology.
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� The background documentation and formal definitions of reference points presently used as the basis for ICES advice on fisheries management in the North Atlantic are presented in Annex 1.


� The full ICES definition of the reference point framework is presented in Annex 1.


� Based on the ICES Advisory Committee on Fishery Management report for the year 2000 (ICES, 2001a). 


3Extract from the Report of the ICES Advisory Committee on Fishery Management, 1998, ICES Cooperative Research Report, 229: 7–8 (1999).
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				År		Rekruttering (0 år)		Gydebiomasse		Landinger		Fiskeridødelighed (2-6 år)										Rekr. 1gr årgang		Gydebiomasse		Landing		F 2-8

				47		42025		4939		587		0.193								63		195		152		116		0.47

				48		33752		4065		502		0.204								64		374		166		126		0.49

				49		45158		3751		509		0.222								65		415		205		181		0.55

				50		45244		3270		492		0.216								66		507		231		221		0.61

				51		53163		2619		600		0.321								67		489		250		252		0.62

				52		60785		2407		664		0.337								68		195		258		288		0.57

				53		47147		2088		699		0.368								69		209		256		201		0.55

				54		50473		1902		763		0.421								70		782		277		226		0.67

				55		28545		1806		806		0.396								71		911		277		328		0.82

				56		140782		1877		675		0.407								72		174		231		254		0.69

				57		34941		1747		683		0.397								73		320		209		239		0.66

				58		44714		1397		671		0.4								74		264		231		214		0.66

				59		12111		2601		785		0.447								75		486		212		205		0.71

				60		108894		1991		696		0.323								76		247		183		234		0.7

				61		46283		1742		697		0.414								77		839		160		209		0.71

				62		47658		1184		628		0.501								78		488		160		297		0.82

				63		62793		2256		716		0.221								79		525		165		270		0.68

				64		34899		2084		871		0.339								80		899		182		293		0.8

				65		27864		1494		1169		0.69								81		314		196		335		0.76

				66		40261		1307		896		0.618								82		618		190		303		0.89

				67		38701		931		696		0.796								83		624		155		359		0.91

				68		21586		417		718		1.334								84		592		134		228		0.82

				69		41087		426		547		1.104								85		152		126		212		0.78

				70		32331		375		563		1.101								86		706		114		196		0.88

				71		20868		267		520		1.385								87		278		105		210		0.87

				72		10151		289		498		0.692								88		194		99		176		0.85

				73		21761		234		484		1.129								89		277		91		140		0.93

				74		2934		163		275		1.046								90		134		78		125		0.76

				75		2784		83		313		1.442								91		169		72		102		0.92

				76		4393		81		175		1.364								92		310		70		114		0.84

				77		4663		52		46		0.73								93		151		66		121		0.9

				78		10648		70		11		0.048								94		349		67		111		0.8

				79		16808		113		25		0.061								95		238		77		139		0.65

				80		37974		138		71		0.272								96		161		91		126		0.73

				81		64966		203		175		0.332								97		557		109		124		0.63

				82		61995		287		275		0.257								98		391		136

				83		53657		445		387		0.329

				84		80977		719		429		0.444

				85		97012		751		614		0.628

				86		85711		768		671		0.555

				87		42252		884		792		0.537

				88		40816		1139		888		0.522

				89		35027		1276		788		0.529

				90		35270		1169		645		0.433

				91		63118		980		658		0.477

				92		56948		716		717		0.638

				93		37264		462		671		0.801

				94		47937		512		568		0.717

				95		52318		501		639		0.848

				96		50934		488		306		0.36

				97		20816		657		248		0.313

				98		95330		878		380		0.353

								1190
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				Year		Cod, NS, Skagerrak and Ea. Channel		Baltic Cod east		Baltic Cod west		Whiting, NS and Ea. Channel		Haddock, NS and IIIa		Saithe, NS and IIIa		Saithe, NS, IIIa and VI		NE Arctic cod		NE Arctic haddock		NE Arctic saithe		Icelandic saithe		Greenland cod offshore component		Iceland cod		Greenland halibut I-II		Greenland halibut V,XIV		NE Arctic Redfish		NW Redfish (marinus)		NW Redfish (deep sea)		Sandeel NS		Norway pout NS		Plaice NS		Sole NS		Hake IV and VI		Faroe Saithe		Faroe bank cod		Faroe cod		Faroe haddock		Herring NS		Sprat NS		Baltic herring east		Baltic herring west		Baltic sprat		Icelandic summer-spawning herring		Norwegian spring spawning Herring		Mackerel NS		Mackerel VI		Mackerel IIa and Vb		Horse mackerel		Capelin Barents Sea		Capelin V, XIV, Iia West		Blue Whiting		Blue Whiting I and II		Blue Whiting IV and IIIa		Blue Whiting V VI VII		Demersal excl. Ind.		Pelagic  excl. Ind.		Gadoid		Industrial								Mackrel VII and VIII				North Sea total		Western, Iva		sum IV and IIIa		Western Via,b		sum

				45																																																																																										0		0		0		0

				46																706																																																																										706		0		706		0

				47																882																																								586.6										47.8																								882		48		882		0

				48																774																																								502.1										57																								774		57		774		0

				49																800																																								508.5										5.4																								800		5		800		0

				50																731		132																																						491.7										13.6		933																						863		947		863		0

				51																827		120																																						600.4										16		1278																						947		1294		947		0

				52																876		128																																						664.4										10.5		1254																						1004		1265		1004		0

				53																695		124																				4.5		0																698.5										17.6		1090																						819		1108		819		5

				54																826		157																				10.8		0																762.9										11		1644																						983		1655		983		11

				55																1147		202						253		595												38		0																806.4										20.5		1359																						2197		1380		2197		38

				56																1343		214						315		556												89		0																675.2										20.4		1659																						2428		1679		2428		89

				57																792		124						256		502												106		0.2		71		12.1												682.9										22.8		1319																						1757		1342		1674		106

				58																769		113						304		536												101		0		73		14.3												670.5										33.5		986																						1809		1020		1722		101

				59																744		88						226		464												108		69.3		79		13.8												784.5										35		1111																						1615		1146		1522		177

				60								182								622		155		134				238		492												121		30.7		88		18.6				12								696.2										28.5		1101																						1941		1130		1835		152

				61								326								783		193		106				332		394												83		28.6		86		23.6				10				22		21		696.7										74		830																						2296		904		2186		112

				62								222								909		187		121		51		441		413												109		149.7		87		26.9				10				21		27		627.8										93		848																						2517		941		2403		259

				63		116						261		272						776		147		148		48		427		437												162		137.8		107		26.2				13				22		28		716										130		984																						2827		1114		2694		300

				64		126						149		380						437		99		197		60		362		434												128		61.4		111		11.3				22				21		19		871.2										87		1281												50										2429		1368		2306		189

				65		181		102.5				187		299						444		118		186		60		359		391						16						131		43.2		97		17				22				24		18		1168.8										123		1547										224		125										2522		1670		2392		398

				66		221		134.87				242		346						483		160		204		52		349		334						10						143		53		102		33.3				26				20		19		895.5										58		1955										389		97										2735		2013		2590		585

				67		252		152.38				237		246		78				572		136		181		76		425		312						6						189		182.6		109		33.4				21				24		13		695.5										68		1677										409		78										2874		1745		2726		781

				68		288		164.47				265		302		104				1074		181		110		78		388		398						5						194		451.8		112		33.2				20				30		18		717.8										16.8		712										537		171										3571		729		3421		1183

				69		201		169.91				327		930		115				1197		130		140		116		210		427						7						113		113.5		122		27.6				27				32		23		546.7										20.9		67		739		4.8						680		191										4202		832		4046		907

				70		226		154.49		44		271		806		222				933		87		264		117		118		521		89				23						191		238		130		19.7				29				24		21		563.1										16.5		62		322		3.9		0.2				1314		183										4100		405		3838		1743

				71		328		118.22		47		195		446		253				689		79		241		137		138		518		79				45						382		305		114		23.7		8.5		33				23		19		520.1										11.8		21		243		10.2		0.4				1392		277										3535		286		3264		2079
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0.19

96

1571

204

37

0.33

64

1245



discards

		84		84		84		84

		85		85		85		85

		86		86		86		86

		87		87		87		87

		88		88		88		88

		89		89		89		89

		90		90		90		90

		91		91		91		91

		92		92		92		92

		93		93		93		93

		94		94		94		94

		95		95		95		95

		96		96		96		96

		97		97		97		97

		98		98		98		98



Faroe Saithe

Faroe bank cod

Faroe cod

Faroe haddock

Year

Landings '000 t

Landings Faroe Islands

54.665

2.2

36.979

12.378

44.605

2.96

39.484

15.143

41.716

1.9

34.595

14.477

40.02

3.5

21.391

14.882

45.285

3.1

23.182

12.178

44.477

1.4

22.068

14.325

61.561

0.57

13.487

11.726

54.863

0.43

8.66

8.429

38.366

0.33

6.542

5.473

34

0

5.735

3.814

33

0

8.8

4.2

28

1.22

22.5

5

20

2.49

40

9.8

22

3.87

34

17.9

26

3.24

23.8

22



		67		67		67		67		67		67

		68		68		68		68		68		68

		69		69		69		69		69		69

		70		70		70		70		70		70

		71		71		71		71		71		71

		72		72		72		72		72		72

		73		73		73		73		73		73

		74		74		74		74		74		74

		75		75		75		75		75		75

		76		76		76		76		76		76

		77		77		77		77		77		77

		78		78		78		78		78		78

		79		79		79		79		79		79

		80		80		80		80		80		80

		81		81		81		81		81		81

		82		82		82		82		82		82

		83		83		83		83		83		83

		84		84		84		84		84		84

		85		85		85		85		85		85

		86		86		86		86		86		86

		87		87		87		87		87		87

		88		88		88		88		88		88

		89		89		89		89		89		89

		90		90		90		90		90		90

		91		91		91		91		91		91

		92		92		92		92		92		92

		93		93		93		93		93		93

		94		94		94		94		94		94

		95		95		95		95		95		95

		96		96		96		96		96		96

		97		97		97		97		97		97

		98		98		98		98		98		98

		99		99		99		99		99		99



Cod, NS, Skagerrak and Ea. Channel

Whiting, NS and Ea. Channel

Haddock, NS and IIIa

Saithe, NS and IIIa

Plaice NS

Sole NS

Year

Landings '000 t

Landings North Sea demersal stocks, 
Human Consumption

252

237

246

78

109

33.4

288

265

302

104

112

33.2

201

327

930

115

122

27.6

226

271

806

222

130

19.7

328

195

446

253

114

23.7

254

191

353

246

123

21.1

239

270

307

226

130

19.3

214

296

368

273

113

18

205

305

454

278

109

20.8

234

368

377

320

114

17.3

209

347

226

196

119

18

297

188

180

135

114

20.3

270

243

146

114

145

22.6

293

223

223

120

140

15.8

335

192

217

123

140

15.4

303

140

237

166

155

21.6

359

161

253

169

144

24.9

228

145

222

198

156

26.8

212

106

258

200

160

24.2

196

161

225

164

165

18.2

210

138

176

149

154

17.4

176

133

175

105

154

21.6

140

123

108

92

170

21.8

125

153

92

88

156

35.1

102

125

97

99

147

33.5

114

109

137

93

125

29.3

121

116

174

105

117

31.5

111

93

153

102

110

33

139

103

145

113

98

30.5

126

74

160

110

82

22.7

124

59

142

103

83

14.9

146

44

132

100

72

20.9

96

59

112

107

81

23.4



		74		74		74		74

		75		75		75		75

		76		76		76		76

		77		77		77		77

		78		78		78		78

		79		79		79		79

		80		80		80		80

		81		81		81		81

		82		82		82		82

		83		83		83		83

		84		84		84		84

		85		85		85		85

		86		86		86		86

		87		87		87		87

		88		88		88		88

		89		89		89		89

		90		90		90		90

		91		91		91		91

		92		92		92		92

		93		93		93		93

		94		94		94		94

		95		95		95		95

		96		96		96		96

		97		97		97		97

		98		98		98		98

		99		99		99		99



Sandeel NS

Norway pout NS

Sprat NS

Blue Whiting IV and IIIa

Year

Landings '000 t

Landings for reduction, North Sea

525

736

314

428

559

641

488

435

622

786

390

304

787

270

378

578

329

380

729

482

323

569

238

209

611

395

154

537

451

88

669

392

77

622

205

50

98

848

178

16

99

825

149

33

63

893

109

87

45

1039

173

63

76

591

152

71

63

842

193

110

39

855

299

124

66

579

182

200

58

766

179

324

29

918

241

357

104

834

166

137

119

1139

169

103

65

1004

80

164

95

722

93

188

107



		69		69

		70		70

		71		71

		72		72

		73		73

		74		74

		75		75

		76		76

		77		77

		78		78

		79		79

		80		80

		81		81

		82		82

		83		83

		84		84

		85		85

		86		86

		87		87

		88		88

		89		89

		90		90

		91		91

		92		92

		93		93

		94		94

		95		95

		96		96

		97		97

		98		98

		99		99



Herring NS

Mackerel NS

Year

Landings 1.000 t

Landings pelagic stocks North Sea, 
Human Consumption

546.7

739

563.1

322

520.1

243

497.5

188

484

326

275.1

298

312.8

263

174.8

303

46

258

11

148

25.1

152

70.76

87

174.88

64

275.08

35

387.2

41

428.63

39

613.78

47

671.49

236

792.06

290

887.69

308

787.9

279

645.23

300

658.01

358

716.8

364

671.4

387

568.23

474

639.15

322

306.16

211

272.63

224

380.3

265

372.3

300



		74		74		74		74		74

		75		75		75		75		75

		76		76		76		76		76

		77		77		77		77		77

		78		78		78		78		78

		79		79		79		79		79

		80		80		80		80		80

		81		81		81		81		81

		82		82		82		82		82

		83		83		83		83		83

		84		84		84		84		84

		85		85		85		85		85

		86		86		86		86		86

		87		87		87		87		87

		88		88		88		88		88

		89		89		89		89		89

		90		90		90		90		90

		91		91		91		91		91

		92		92		92		92		92

		93		93		93		93		93

		94		94		94		94		94

		95		95		95		95		95

		96		96		96		96		96

		97		97		97		97		97

		98		98		98		98		98



Baltic Cod east

Baltic Cod west

Baltic herring east

Baltic herring west

Baltic sprat

Year

Landings '000 t

Baltic Sea landings

147.82

46

310

200

241.652

194.65

44

313

106

201.434

203.3

49

318

86

194.775

164.69

46

314

89

210.735

154.01

41

305

124

132.36

227.7

45

323

124

78.363

347.62

42

304

143

57.662

330.74

54

294

158

47.441

316.05

48

311

151

49.141

332.15

49

302

224

37.32

391.05

50

290

261

52.56

315.08

40

290

247

69.497

252.56

27

268

186

75.482

207.08

29

252

175

88.276

194.48

29

286

251

80.057

179.18

19

290

186

85.817

152.87

18

244

204

85.578

122.89

17

213

192

102.808

54.89

18

210

168

142.195

45.18

21

231

171

178.2

93.35

31

244

164

290.8

107.72

34

221

173

313

121.89

51

195.11

130

441

88.6

44

208

105

529

67.3

34

212

110

471



		70		70		70		70		70		70		70		70		70		70		70		70		70		70		70

		71		71		71		71		71		71		71		71		71		71		71		71		71		71		71

		72		72		72		72		72		72		72		72		72		72		72		72		72		72		72

		73		73		73		73		73		73		73		73		73		73		73		73		73		73		73

		74		74		74		74		74		74		74		74		74		74		74		74		74		74		74

		75		75		75		75		75		75		75		75		75		75		75		75		75		75		75

		76		76		76		76		76		76		76		76		76		76		76		76		76		76		76

		77		77		77		77		77		77		77		77		77		77		77		77		77		77		77

		78		78		78		78		78		78		78		78		78		78		78		78		78		78		78

		79		79		79		79		79		79		79		79		79		79		79		79		79		79		79

		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80

		81		81		81		81		81		81		81		81		81		81		81		81		81		81		81

		82		82		82		82		82		82		82		82		82		82		82		82		82		82		82

		83		83		83		83		83		83		83		83		83		83		83		83		83		83		83

		84		84		84		84		84		84		84		84		84		84		84		84		84		84		84

		85		85		85		85		85		85		85		85		85		85		85		85		85		85		85

		86		86		86		86		86		86		86		86		86		86		86		86		86		86		86

		87		87		87		87		87		87		87		87		87		87		87		87		87		87		87

		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88

		89		89		89		89		89		89		89		89		89		89		89		89		89		89		89

		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90

		91		91		91		91		91		91		91		91		91		91		91		91		91		91		91

		92		92		92		92		92		92		92		92		92		92		92		92		92		92		92

		93		93		93		93		93		93		93		93		93		93		93		93		93		93		93

		94		94		94		94		94		94		94		94		94		94		94		94		94		94		94

		95		95		95		95		95		95		95		95		95		95		95		95		95		95		95

		96		96		96		96		96		96		96		96		96		96		96		96		96		96		96

		97		97		97		97		97		97		97		97		97		97		97		97		97		97		97



Cod, NS, Skagerrak and Ea. Channel

Baltic Cod east

Baltic Cod west

Whiting, NS and Ea. Channel

Haddock, NS and IIIa

Saithe, NS and IIIa

NE Arctic cod

NE Arctic haddock

NE Arctic saithe

Icelandic saithe

Greenland cod offshore component

Iceland cod

Faroe Saithe

Faroe cod

Faroe haddock

Year

'000 t

Landings of gadoids in the NE Atlantic

226

154.49

44

271

806

222

933

87

264

117

118

521

29.11

24

21.361

328

118.22

47

195

446

253

689

79

241

137

138

518

32.706

23

19.393

254

143.83

49

191

353

246

565

265

210

111

124

476

42.186

19

16.485

239

143.16

54

270

307

226

792

320

214

111

63

369

57.574

22

17.969

214

147.82

46

296

368

273

1102

221

264

98

46

368

47.188

25

14.763

205

194.65

44

305

454

278

829

176

233

88

47

365

41.578

37

20.715

234

203.3

49

368

377

320

867

137

242

82

41

346

33.067

40

26.211

209

164.69

46

347

226

196

905

110

183

62

32

340

34.835

35

25.553

297

154.01

41

188

180

135

698

95

154

50

26

330

28.135

27

19.2

270

227.7

45

243

146

114

440

103

164

64

20

366

27.246

23

12.424

293

347.62

42

223

223

120

380

88

144

58

58

432

25.23

21

15.016

335

330.74

54

192

217

123

399

77

175

59

40

465

30.103

23

12.233

303

316.05

48

140

237

166

363

47

168

69

52

388

30.973

21

11.937

359

332.15

49

161

253

169

289

22

157

58

44

298

39.176

38

12.894

228

391.05

50

145

222

198

277

17

159

63

22

282

54.665

36.979

12.378

212

315.08

40

106

258

200

307

41

107

57

8.5

323

44.605

39.484

15.143

196

252.56

27

161

225

164

430

97

67

66

6

365

41.716

34.595

14.477

210

207.08

29

138

176

149

523

150

92

81

10.8

390

40.02

21.391

14.882

176

194.48

29

133

175

105

434

92

114

77

49.1

378

45.285

23.182

12.178

140

179.18

19

123

108

92

332

55

122

82

86

363

44.477

22.068

14.325

125

152.87

18

153

92

88

212

26

95

98

102

335

61.561

13.487

11.726

102

122.89

17

125

97

99

319

34

107

103

23

308

54.863

8.66

8.429

114

54.89

18

109

137

93

513

54

128

80

11.3

269

38.366

6.542

5.473

121

45.18

21

116

174

105

581

77

153

72

0.74

251

34

5.735

3.814

111

93.35

31

93

153

102

772

121

142

64

0.41

178

33

8.8

4.2

139

107.72

34

103

145

113

740

138

169

49

0.25

169

28

22.5

5

126

121.89

51

74

160

110

727

174

171

40

0.19

182

20

40

9.8

124

88.6

44

59

142

103

754

146

143

37

0.33

204

22

34

17.9



		78		78		78

		79		79		79

		80		80		80

		81		81		81

		82		82		82

		83		83		83

		84		84		84

		85		85		85

		86		86		86

		87		87		87

		88		88		88

		89		89		89

		90		90		90

		91		91		91

		92		92		92

		93		93		93

		94		94		94

		95		95		95

		96		96		96

		97		97		97



Demersal excl. Ind.

Pelagic  excl. Ind.

Industrial

Year

Landings '000 t

Landings in NE Atlantic

2929.045

1298.56

3541

2803.67

1325.363

3820

3016.366

1212.962

3927

3105.476

1178.141

3703

3066.46

1151.141

3338

2978.32

1138.32

4124

2843.572

1222.56

3205

2738.172

1387.497

2436

2746.748

1277.482

1978

2788.573

1270.276

1645

2573.725

1471.057

1641

2316.65

1315.817

1992

2098.014

1326.578

1480

2078.072

1375.808

2504

2077.401

1501.195

2946

2226.469

1801.2

2022

2354.36

2313.8

1586

2380.79

2696

1923

2375.67

2663.11

1714

2265.1

2831

2066



		78		78		78		78		78		78

		79		79		79		79		79		79

		80		80		80		80		80		80

		81		81		81		81		81		81

		82		82		82		82		82		82

		83		83		83		83		83		83

		84		84		84		84		84		84

		85		85		85		85		85		85

		86		86		86		86		86		86

		87		87		87		87		87		87

		88		88		88		88		88		88

		89		89		89		89		89		89

		90		90		90		90		90		90

		91		91		91		91		91		91

		92		92		92		92		92		92

		93		93		93		93		93		93

		94		94		94		94		94		94

		95		95		95		95		95		95

		96		96		96		96		96		96

		97		97		97		97		97		97



Greenland halibut I-II

Greenland halibut V,XIV

NE Arctic Redfish

NW Redfish (marinus)

NW Redfish (deep sea)

Gadoid

Year

Landings '000 t

Landings demersal stocks NE Atlantic (excl. ind.)

25

14.4

93

49

17

2588.345

17

23

87

77

22

2401.37

13

31

79

89

27

2611.866

15

19.2

82

102

45

2678.076

17

32

115

130

39

2550.96

22

31

105

107

59

2479.22

26

34

73

96

42

2380.272

23

32

63

79

45

2302.772

25

33

23

77

46

2352.248

19.7

47

11

77

38

2416.673

20

51

16

90

31

2181.325

21

61

23

57

54

1901.45

23

39

35

67

44

1692.214

33

38

49

56

68

1645.272

8.6

35

16

56

63

1735.901

12

41

13

50

74

1879.469

9.2

37

12

42

84

2021.76

11.2

36

10

45

56

2088.69

14.2

36

8

37

42

2129.37

9.3

30

8

39

43

2034.7



		74		74		74		74		74		74		74		74		6.8

		75		75		75		75		75		75		75		75		35

		76		76		76		76		76		76		76		76		10.5

		77		77		77		77		77		77		77		77		1.4

		78		78		78		78		78		78		78		78		4.2

		79		79		79		79		79		79		79		79		7

		80		80		80		80		80		80		80		80		8.3

		81		81		81		81		81		81		81		81		18.7

		82		82		82		82		82		82		82		82		38

		83		83		83		83		83		83		83		83		49

		84		84		84		84		84		84		84		84		94

		85		85		85		85		85		85		85		85		78

		86		86		86		86		86		86		86		86		101

		87		87		87		87		87		87		87		87		47

		88		88		88		88		88		88		88		88		116

		89		89		89		89		89		89		89		89		87

		90		90		90		90		90		90		90		90		117

		91		91		91		91		91		91		91		91		98

		92		92		92		92		92		92		92		92		139

		93		93		93		93		93		93		93		93		166

		94		94		94		94		94		94		94		94		70

		95		95		95		95		95		95		95		95		134

		96		96		96		96		96		96		96		96		103

		97		97		97		97		97		97		97		97		105



Herring NS

Baltic herring east

Baltic herring west

Baltic sprat

Icelandic summer-spawning herring

Norwegian spring spawning Herring

Mackerel NS

Mackerel VI

Mackerel IIa and Vb

Year

Landings '000 t

Landings pelagic stocks NE Atlantic (excl ind.)

275.1

310

200

241.652

1.28

7

298

64

312.8

313

106

201.434

13.3

13

263

65

174.8

318

86

194.775

17.2

10

303

67

46

314

89

210.735

28.9

22

258

74

11

305

124

132.36

37

19

148

151

25.1

323

124

78.363

45

13

152

203

70.76

304

143

57.662

53

19

87

218

174.88

294

158

47.441

39

13

64

335

275.08

311

151

49.141

57

16

35

340

387.2

302

224

37.32

59

23

41

315

428.63

290

261

52.56

50

53

39

306

613.78

290

247

69.497

49

169

47

388

671.49

268

186

75.482

66

225

236

104

792.06

252

175

88.276

75

127

290

183

887.69

286

251

80.057

93

135

308

115

787.9

290

186

85.817

101

103

279

121

645.23

244

204

85.578

105

86

300

114

658.01

213

192

102.808

109

84

358

109

716.8

210

168

142.195

109

104

364

141

671.4

231

171

178.2

103

232

387

133

568.23

244

164

290.8

134

479

474

134

639.15

221

173

313

126

905

322

145

306.16

195.11

130

441

96

1220

211

129

247.91

208

105

529

64

1426

224

65
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		79		79		79		79		79		79		79

		80		80		80		80		80		80		80

		81		81		81		81		81		81		81

		82		82		82		82		82		82		82

		83		83		83		83		83		83		83

		84		84		84		84		84		84		84

		85		85		85		85		85		85		85

		86		86		86		86		86		86		86

		87		87		87		87		87		87		87

		88		88		88		88		88		88		88

		89		89		89		89		89		89		89

		90		90		90		90		90		90		90

		91		91		91		91		91		91		91

		92		92		92		92		92		92		92

		93		93		93		93		93		93		93

		94		94		94		94		94		94		94

		95		95		95		95		95		95		95

		96		96		96		96		96		96		96

		97		97		97		97		97		97		97



Sandeel NS

Norway pout NS

Sprat NS

Horse mackerel

Capelin Barents Sea

Capelin V, XIV, Iia West

Blue Whiting

Year

Landings '000 t

Industrial landings NE Atlantic

787

270

378

1915

1195

569

578

329

380

9

1783

980

1121

729

482

323

11

1648

684

1057

569

238

209

18

1986

626

892

611

395

154

9

1760

0

563

537

451

88

29

2558

573

549

669

392

77

58

1478

897

608

622

205

50

57

868

1312

684

848

178

16

42

123

1333

787

825

149

33

56

0

1116

615

893

109

87

113

0

1037

526

1039

173

63

150

0

808

630

591

152

71

176

0

314

561

842

193

110

115

933

677

421

855

299

124

166

1123

788

503

579

182

200

196

586

1179

479

766

179

324

183

0

864

458

918

241

357

185

0

929

579

834

166

137

112

0

1571

602

1139

201

103

124

0

1245

634



		

						Landings 1000 t		years		91		92		93		94		95		96		97		98		99		100		101		102

				NE Arctic

				Cod		629		mean 91-97

				Haddock		106		mean 91-97

				Saithe		145		mean 91-97

				Redfish		17		mean 91-97

				Greenland halibut		14		mean 91-97

				Other demersals		100		1997

				Capelin		377		mean 91-97

				Herring (Norw spr.spawning)		636		mean 91-97

				Polar cod		11		1997

				Mackerel (Western stock)		62		1997

				Blue Whiting		105		1997

				Total		2202

				NW areas

				Greenland Cod (ICES XIV and NAFO 1)		5		mean 91-97

				Icelandic cod		223		mean 91-97

				Icelandic Saithe		64		mean 91-97

				Redfish		46		mean 91-97

				Greenland halibut		36		mean 91-97

				Icelandic summer spawning herring		106		mean 91-97

				Capelin		1036		mean 91-97

				Total		1516

				North Sea

				Stock		Recent landings from the North Sea  and adjacent seas1,000 t		Year(s)		91		92		93		94		95		96		97		98		99		100		101		102

				Cod North Sea and Skagerrak		120		mean 1991-99

				Cod VI		10		mean 1991-99		10.9		10.4		13		13.1		12.2		9.4		7		5.7		4.2

				Cod Kattegat		7		mean 1991-99		6.8		6.3		7		7.8		8.2		6.1		9.5		6.8		6.6

				Whiting North Sea and Eastern Channel		87		mean 1991-99

				Whiting VI		12		mean 1991-99		10.7		14.3		14.9		14.5		13.4		13.7		10.9		9.8		7.3

				Haddock North Sea and IIIa		139		mean 1991-99

				Haddock VI		23		mean 1991-99		19.8		20.8		36		25.4		21.1		25.3		19.5		20.1		15.6

				Saithe North Sea, Skagerrak and VI		115		mean 1991-99

				Plaice North Sea		102		mean 1991-99

				Plaice IIIa		10		mean 1991-99		8.7		11.8		11.3		11.3		10.9		10.1		10.2		8.4		8.5

				Sole North Sea		27		mean 1991-99

				Sole IIIa		1		mean 1991-99		1		1.3		1.4		1.2		1.3		1.1		0.8		0.6		0.6

				Sandeel North Sea		851		mean 1991-99

				Sandeel VI		8		mean 1991-99		8.5		4.9		6.2		10.6		7.1		13.3		12.7		5.3		2.6

				Sandeel IIIa		37		mean 1991-99		23		39		45		55		12		54		81		11		12		15

				Norway Pout North Sea and IIIa		178		mean 1991-99

				Norway Pout VI		9		mean 1991-99		4.3		5.1		7.3		14.1		24.4		6.3		9.6		7.2		4.6

				Herring IV and IIIa		509		mean 1991-99

				Herring VI		30		mean 1991-99		29		29		32		24		30		26		35		33		30

				Sprat North Sea		190		mean 1991-99

				Sprat IIIa		29		mean 1991-99		14		11		9		96		56		18		16		18		27

				Mackerel IV and IIIa		323		mean 1991-99

				Mackerel VI		119		mean 1991-99

				Horse Mackerel		91		mean 1991-99

				Hake		6		mean 1991-99

				Blue Whiting (including area west of the British Isles)		95		mean 1991-99

				Shrimp (Pandalus) North Sea and IIIa		15		mean 1991-99		12.3		13.7		14		12		13.9		15.4		17.6		19.7		12.8

				Anglerfish North Sea		14		mean 1991-99		10.6		11.7		13.1		15.4		15.8		16.2		18.2		14		11.7

				Total		3154

				Cod English Channel W

				Plaice English Channel E		6				7.8		6.3		5.3		6.1		5.1		5.4		6.3		5.8		6.3

				Sole English Channel E		4				4.4		4.1		4.5		4.6		4.6		5		5		3.7		4.2

				Whiting English Channel W

				Baltic

				Herring, western Baltic (22-24)		158

				Herring, eastern Baltic (25-31)		217

				Cod, western Baltic (22-24)		31

				Cod,eastern Baltic (25-31)		91

				Sprat		285

				Flatfish		17				14		12		12		18		22		22		20

				Salmon		3				4.6		4.7		3.4		2.9		2.7		2.6		2.6

				Freshwater species		11				17		8		10		9		9		9		12

				Other		11				19		13		7		8		17		6		9

						824





		

				wgeco 1997

				nl herring				1990		1991		1992		1993		1994		1995		1996		1997		1998

						nl discards		8660		4617		4950		3470		2510		0		1469

						total catch		553000		565000		549000		524000		467000		534000		265000

						nl %		13		13		14		15		16		15		13

						nl disc %		12.0461816664		6.2859087815		6.4402810304		4.4147582697		3.3592077088		0		4.2641509434

				nl mackerel

						nl discards		4300		7200		2980		2720		1150		730		1387

						total catch		305100		366000		367000		390000		476000		323000		213000

						nl %		4.5		1.3		1.8		2		0.8		0.4		0.9

						nl disc %		31.3194216832		151.3240857503		45.110505601		34.8717948718		30.1995798319		56.5015479876		72.3526343245
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Sandeel NS

Norway pout NS

Sprat NS

Blue Whiting IV and IIIa

Year

Landings '000 t

Landings for reduction, North Sea

525

736

314

428

559

641

488

435

622

786

390

304

787

270

378

578

329

380

729

482

323

569

238

209

611

395

154

537

451

88

669

392

77

622

205

50

98

848

178

16

99

825

149

33

63

893

109

87

45

1039

173

63

76

591

152

71

63

842

193

110

39

855

299

124

66

579

182

200

58

766

179

324

29

918

241

357

104

834

166

137

119

1139

169

103

65

1004

80

164

95

722

93

188

107



stock and recruitment

				Nortyh Sea herring																Torsk Nordsøen, Skagerrak og den østlige kanal

				År		Rekruttering (0 år)		Gydebiomasse		Landinger		Fiskeridødelighed (2-6 år)										Rekr. 1gr årgang		Gydebiomasse		Landing		F 2-8

				47		42025		4939		587		0.193								63		195		152		116		0.47

				48		33752		4065		502		0.204								64		374		166		126		0.49

				49		45158		3751		509		0.222								65		415		205		181		0.55

				50		45244		3270		492		0.216								66		507		231		221		0.61

				51		53163		2619		600		0.321								67		489		250		252		0.62

				52		60785		2407		664		0.337								68		195		258		288		0.57

				53		47147		2088		699		0.368								69		209		256		201		0.55

				54		50473		1902		763		0.421								70		782		277		226		0.67

				55		28545		1806		806		0.396								71		911		277		328		0.82

				56		140782		1877		675		0.407								72		174		231		254		0.69

				57		34941		1747		683		0.397								73		320		209		239		0.66

				58		44714		1397		671		0.4								74		264		231		214		0.66

				59		12111		2601		785		0.447								75		486		212		205		0.71

				60		108894		1991		696		0.323								76		247		183		234		0.7

				61		46283		1742		697		0.414								77		839		160		209		0.71

				62		47658		1184		628		0.501								78		488		160		297		0.82

				63		62793		2256		716		0.221								79		525		165		270		0.68

				64		34899		2084		871		0.339								80		899		182		293		0.8

				65		27864		1494		1169		0.69								81		314		196		335		0.76

				66		40261		1307		896		0.618								82		618		190		303		0.89

				67		38701		931		696		0.796								83		624		155		359		0.91

				68		21586		417		718		1.334								84		592		134		228		0.82

				69		41087		426		547		1.104								85		152		126		212		0.78

				70		32331		375		563		1.101								86		706		114		196		0.88

				71		20868		267		520		1.385								87		278		105		210		0.87

				72		10151		289		498		0.692								88		194		99		176		0.85

				73		21761		234		484		1.129								89		277		91		140		0.93

				74		2934		163		275		1.046								90		134		78		125		0.76

				75		2784		83		313		1.442								91		169		72		102		0.92

				76		4393		81		175		1.364								92		310		70		114		0.84

				77		4663		52		46		0.73								93		151		66		121		0.9

				78		10648		70		11		0.048								94		349		67		111		0.8

				79		16808		113		25		0.061								95		238		77		139		0.65

				80		37974		138		71		0.272								96		161		91		126		0.73

				81		64966		203		175		0.332								97		557		109		124		0.63

				82		61995		287		275		0.257								98		391		136

				83		53657		445		387		0.329

				84		80977		719		429		0.444

				85		97012		751		614		0.628

				86		85711		768		671		0.555

				87		42252		884		792		0.537

				88		40816		1139		888		0.522

				89		35027		1276		788		0.529

				90		35270		1169		645		0.433

				91		63118		980		658		0.477

				92		56948		716		717		0.638

				93		37264		462		671		0.801

				94		47937		512		568		0.717

				95		52318		501		639		0.848

				96		50934		488		306		0.36

				97		20816		657		248		0.313

				98		95330		878		380		0.353

								1190
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Data

		Catches - ACFM data

						Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Pelagic		Pelagic		Pelagic		Pelagic		Pelagic		Pelagic		Pelagic		Pelagic		Pelagic				Pelagic		Pelagic		Pelagic		Pelagic		Pelagic		Pelagic		Pelagic

						Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		IND		IND		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		IND		Cons		Cons		Cons		Cons		Cons		Cons		Cons				IND		IND		IND		IND		IND		IND		IND

						NS		Baltic		Baltic		NS		NS		NS		NS		NE Arctic		NE Arctic		NE Arctic		NW		NW		NW		NE Arctic		NW		NE Arctic		NW		NW		NS		NS		NS		NS		Wide		Faroe		Faroe		Faroe		Faroe		NS		NS		Baltic		Baltic		Baltic		NW		NE Arctic		Migratory		Migratory				Migratory		NE Arctic		NW		Total		NE Arctic		NS		East britain		total ex ind		total ex ind		total		total												Horse mackerel table 3.12.4.1 acfm 2000 rept

				Year		Cod, NS, Skagerrak and Ea. Channel		Baltic Cod east		Baltic Cod west		Whiting, NS and Ea. Channel		Haddock, NS and IIIa		Saithe, NS and IIIa		Saithe, NS, IIIa and VI		NE Arctic cod		NE Arctic haddock		NE Arctic saithe		Icelandic saithe		Greenland cod offshore component		Iceland cod		Greenland halibut I-II		Greenland halibut V,XIV		NE Arctic Redfish		NW Redfish (marinus)		NW Redfish (deep sea)		Sandeel NS		Norway pout NS		Plaice NS		Sole NS		Hake IV and VI		Faroe Saithe		Faroe bank cod		Faroe cod		Faroe haddock		Herring NS		Sprat NS		Baltic herring east		Baltic herring west		Baltic sprat		Icelandic summer-spawning herring		Norwegian spring spawning Herring		Mackerel NS		Mackerel VI		Mackerel IIa and Vb		Horse mackerel		Capelin Barents Sea		Capelin V, XIV, Iia West		Blue Whiting		Blue Whiting I and II		Blue Whiting IV and IIIa		Blue Whiting V VI VII		Demersal excl. Ind.		Pelagic  excl. Ind.		Gadoid		Industrial								Mackrel VII and VIII				North Sea total		Western, Iva		sum IV and IIIa		Western Via,b		sum

				45																																																																																										0		0		0		0

				46																706																																																																										706		0		706		0

				47																882																																								586.6										47.8																								882		48		882		0

				48																774																																								502.1										57																								774		57		774		0

				49																800																																								508.5										5.4																								800		5		800		0

				50																731		132																																						491.7										13.6		933																						863		947		863		0

				51																827		120																																						600.4										16		1278																						947		1294		947		0

				52																876		128																																						664.4										10.5		1254																						1004		1265		1004		0

				53																695		124																				4.5		0																698.5										17.6		1090																						819		1108		819		5

				54																826		157																				10.8		0																762.9										11		1644																						983		1655		983		11

				55																1147		202						253		595												38		0																806.4										20.5		1359																						2197		1380		2197		38

				56																1343		214						315		556												89		0																675.2										20.4		1659																						2428		1679		2428		89

				57																792		124						256		502												106		0.2		71		12.1												682.9										22.8		1319																						1757		1342		1674		106

				58																769		113						304		536												101		0		73		14.3												670.5										33.5		986																						1809		1020		1722		101

				59																744		88						226		464												108		69.3		79		13.8												784.5										35		1111																						1615		1146		1522		177

				60								182								622		155		134				238		492												121		30.7		88		18.6				12								696.2										28.5		1101																						1941		1130		1835		152

				61								326								783		193		106				332		394												83		28.6		86		23.6				10				22		21		696.7										74		830																						2296		904		2186		112

				62								222								909		187		121		51		441		413												109		149.7		87		26.9				10				21		27		627.8										93		848																						2517		941		2403		259

				63		116						261		272						776		147		148		48		427		437												162		137.8		107		26.2				13				22		28		716										130		984																						2827		1114		2694		300

				64		126						149		380						437		99		197		60		362		434												128		61.4		111		11.3				22				21		19		871.2										87		1281												50										2429		1368		2306		189

				65		181		102.5				187		299						444		118		186		60		359		391						16						131		43.2		97		17				22				24		18		1168.8										123		1547										224		125										2522		1670		2392		398

				66		221		134.87				242		346						483		160		204		52		349		334						10						143		53		102		33.3				26				20		19		895.5										58		1955										389		97										2735		2013		2590		585

				67		252		152.38				237		246		78				572		136		181		76		425		312						6						189		182.6		109		33.4				21				24		13		695.5										68		1677										409		78										2874		1745		2726		781

				68		288		164.47				265		302		104				1074		181		110		78		388		398						5						194		451.8		112		33.2				20				30		18		717.8										16.8		712										537		171										3571		729		3421		1183

				69		201		169.91				327		930		115				1197		130		140		116		210		427						7						113		113.5		122		27.6				27				32		23		546.7										20.9		67		739		4.8						680		191										4202		832		4046		907

				70		226		154.49		44		271		806		222				933		87		264		117		118		521		89				23						191		238		130		19.7				29				24		21		563.1										16.5		62		322		3.9		0.2				1314		183										4100		405		3838		1743

				71		328		118.22		47		195		446		253				689		79		241		137		138		518		79				45						382		305		114		23.7		8.5		33				23		19		520.1										11.8		21		243		10.2		0.4				1392		277										3535		286		3264		2079

				72		254		143.83		49		191		353		246		275		565		265		210		111		124		476		43				29						359		445		123		21.1		9.4		42				19		16		497.5										0.37		13		188		10		0.1				1592		441										3566		211		3341		2396

				73		239		143.16		54		270		307		226		260		792		320		214		111		63		369		30				38						297		346		130		19.3		9.5		58				22		18		484										0.25		7		326		52		22				1336		462										3693		407		3466		1979

				74		214		147.82		46		296		368		273		309		1102		221		264		98		46		368		38				69						525		736		113		18		9.7		47				25		15		275.1		314		310		200		242		1.28		7		298		64		6.8				1149		457										4087		1443		3840		2410

				75		205		194.65		44		305		454		278		309		829		176		233		88		47		365		38		23		239						428		559		109		20.8		11		42				37		21		312.8		641		313		106		201		13.3		13		263		65		35				1440		342										4068		1651		3627		2427

				76		234		203.3		49		368		377		320		362		867		137		242		82		41		346		36		6		269						488		435		114		17.3		12.9		33				40		26		174.8		622		318		86		195		17.2		10		303		67		10.5				2587		688										4183		1628		3728		3510

				77		209		164.69		46		347		226		196		223		905		110		183		62		32		340		28.8		16.6		146						786		390		119		18		8.5		35				35		26		46		304		314		89		211		28.9		22		258		74		1.4				2987		764										3476		1302		3139		4163

				78		297		154.01		41		188		180		135		166		698		95		154		50		26		330		25		14.4		93		49		17		787		270		114		20.3		8		28				27		19		11		378		305		124		132		37		19		148		151		4.2				1915		1195		569								2929		1299		2588		3541

				79		270		227.7		45		243		146		114		136		440		103		164		64		20		366		17		23		87		77		22		578		329		145		22.6		8.7		27				23		12		25.1		380		323		124		78		45		13		152		203		7		9		1783		980		1121								2804		1325		2401		3820

				80		293		347.62		42		223		223		120		142		380		88		144		58		58		432		13		31		79		89		27		729		482		140		15.8		9.7		25				21		15		70.76		323		304		143		58		53		19		87		218		8.3		11		1648		684		1057								3016		1213		2612		3927

				81		335		330.74		54		192		217		123		146		399		77		175		59		40		465		15		19.2		82		102		45		569		238		140		15.4		8.8		30				23		12		174.88		209		294		158		47		39		13		64		335		18.7		18		1986		626		892								3105		1178		2678		3703

				82		303		316.05		48		140		237		166		190		363		47		168		69		52		388		17		32		115		130		39		611		395		155		21.6		5.9		31				21		12		275.08		154		311		151		49		57		16		35		340		38		9		1760		0		563								3066		1151		2551		3338												4				4		6.2

				83		359		332.15		49		161		253		169		198		289		22		157		58		44		298		22		31		105		107		59		537		451		144		24.9		6.2		39				38		13		387.2		88		302		224		37		59		23		41		315		49		29		2558		573		549								2978		1138		2479		4124												8				8		24.9

				84		228		391.05		50		145		222		198		220		277		17		159		63		22		282		26		34		73		96		42		669		392		156		26.8		9.5		55		2.20		37		12		428.63		77		290		261		53		50		53		39		306		94		58		1478		897		608								2844		1223		2380		3205												29		0.094		29.094		32

				85		212		315.08		40		106		258		200		226		307		41		107		57		8.5		323		23		32		63		79		45		622		205		160		24.2		9.2		45		2.96		39		15		613.78		50		290		247		69		49		169		47		388		78		57		868		1312		684		91		98		464		2738		1387		2303		2436												27		0.203		27.203		33

				86		196		252.56		27		161		225		164		203		430		97		67		66		6		365		25		33		23		77		46		848		178		165		18.2		7.3		42		1.90		35		14		671.49		16		268		186		75		66		225		236		104		101		42		123		1333		787		160		99		534		2747		1277		2352		1978												25		0.776		25.776		20

				87		210		207.08		29		138		176		149		181		523		150		92		81		10.8		390		19.7		47		11		77		38		825		149		154		17.4		7.8		40		3.50		21		15		792.06		33		252		175		88		75		127		290		183		47		56		0		1116		615		123		63		445		2789		1270		2417		1645												11.6		11.2		22.8		35		80.6

				88		176		194.48		29		133		175		105		141		434		92		114		77		49.1		378		20		51		16		90		31		893		109		154		21.6		8.8		45		3.10		23		12		887.69		87		286		251		80		93		135		308		115		116		113		0		1037		526		56		45		421		2574		1471		2181		1641												24		42.2		66.2		46		178.4

				89		140		179.18		19		123		108		92		118		332		55		122		82		86		363		21		61		23		57		54		1039		173		170		21.8		7.4		44		1.40		22		14		787.9		63		290		186		86		101		103		279		121		87		150		0		808		630		43		76		473		2317		1316		1901		1992												33		85.3		118.3		35		271.6

				90		125		152.87		18		153		92		88		108		212		26		95		98		102		335		23		39		35		67		44		591		152		156		35.1		6.7		62		0.57		13		12		645.23		71		244		204		86		105		86		300		114		117		176		0		314		561		2		63		463		2098		1327		1692		1480												18.7		118		136.7		21		294.4

				91		102		122.89		17		125		97		99		116		319		34		107		103		23		308		33		38		49		56		68		842		193		147		33.5		8.3		55		0.43		9		8		658.01		110		213		192		103		109		84		358		109		98		115		933		677		421		78		39		218		2078		1376		1645		2504								63				12		64		76		34		186

				92		114		54.89		18		109		137		93		104		513		54		128		80		11.3		269		8.6		35		16		56		63		855		299		125		29.3		8.6		38		0.33		7		5		716.8		124		210		168		142		109		104		364		141		139		166		1123		788		503		62		66		317		2077		1501		1736		2946								85				15		102		117		41		275

				93		121		45.18		21		116		174		105		119		581		77		153		72		0.74		251		12		41		13		50		74		579		182		117		31.5		8.5		34		0.39		6		4		671.4		200		231		171		178		103		232		387		133		166		196		586		1179		479		43		58		347		2226		1801		1879		2022								113				13.6		135		148.6		54		351.2

				94		111		93.35		31		93		153		102		115		772		121		142		64		0.41		178		9.2		37		12		42		84		766		179		110		33		5.4		33		0.95		9		4		568.23		324		244		164		291		134		479		474		134		70		183		0		864		458		23		29		378		2354		2314		2022		1586								116				5.7		107		112.7		70		295.4
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Recruitment limited by environment and spawning stock

Recruitment mainly limited by environment

Spawning stock biomass '000 t

Recruitment millions at age 1
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164.69

46

347

226

196

905

110

183

62

32

340

34.835

35

25.553

297

154.01

41

188

180

135

698

95

154

50

26

330

28.135

27

19.2

270

227.7

45

243

146

114

440

103

164

64

20

366

27.246

23

12.424

293

347.62

42

223

223

120

380

88

144

58

58

432

25.23

21

15.016

335

330.74

54

192

217

123

399

77

175

59

40

465

30.103

23

12.233

303

316.05

48

140

237

166

363

47

168

69

52

388

30.973

21

11.937

359

332.15

49

161

253

169

289

22

157

58

44

298

39.176

38

12.894

228

391.05

50

145

222

198

277

17

159

63

22

282

54.665

36.979

12.378

212

315.08

40

106

258

200

307

41

107

57

8.5

323

44.605

39.484

15.143

196

252.56

27

161

225

164

430

97

67

66

6

365

41.716

34.595

14.477

210

207.08

29

138

176

149

523

150

92

81

10.8

390

40.02

21.391

14.882

176

194.48

29

133

175

105

434

92

114

77

49.1

378

45.285

23.182

12.178

140

179.18

19

123

108

92

332

55

122

82

86

363

44.477

22.068

14.325

125

152.87

18

153

92

88

212

26

95

98

102

335

61.561

13.487

11.726

102

122.89

17

125

97

99

319

34

107

103

23

308

54.863

8.66

8.429

114

54.89

18

109

137

93

513

54

128

80

11.3

269

38.366

6.542

5.473

121

45.18

21

116

174

105

581

77

153

72

0.74

251

34

5.735

3.814

111

93.35

31

93

153

102

772

121

142

64

0.41

178

33

8.8

4.2

139

107.72

34

103

145

113

740

138

169

49

0.25

169

28

22.5

5

126

121.89

51

74

160

110

727

174

171

40

0.19

182

20

40

9.8

124

88.6

44

59

142

103

754

146

143

37

0.33

204

22

34

17.9



		78		78		78

		79		79		79

		80		80		80

		81		81		81

		82		82		82

		83		83		83

		84		84		84

		85		85		85

		86		86		86

		87		87		87

		88		88		88

		89		89		89

		90		90		90

		91		91		91

		92		92		92

		93		93		93

		94		94		94

		95		95		95

		96		96		96

		97		97		97



Demersal excl. Ind.

Pelagic  excl. Ind.

Industrial

Year

Landings '000 t

Landings in NE Atlantic

2929.045

1298.56

3541

2803.67

1325.363

3820

3016.366

1212.962

3927

3105.476

1178.141

3703

3066.46

1151.141

3338

2978.32

1138.32

4124

2843.572

1222.56

3205

2738.172

1387.497

2436

2746.748

1277.482

1978

2788.573

1270.276

1645

2573.725

1471.057

1641

2316.65

1315.817

1992

2098.014

1326.578

1480

2078.072

1375.808

2504

2077.401

1501.195

2946

2226.469

1801.2

2022

2354.36

2313.8

1586

2380.79

2696

1923

2375.67

2663.11

1714

2265.1

2831

2066



		78		78		78		78		78		78

		79		79		79		79		79		79

		80		80		80		80		80		80

		81		81		81		81		81		81

		82		82		82		82		82		82

		83		83		83		83		83		83

		84		84		84		84		84		84

		85		85		85		85		85		85

		86		86		86		86		86		86

		87		87		87		87		87		87

		88		88		88		88		88		88

		89		89		89		89		89		89

		90		90		90		90		90		90

		91		91		91		91		91		91

		92		92		92		92		92		92

		93		93		93		93		93		93

		94		94		94		94		94		94

		95		95		95		95		95		95

		96		96		96		96		96		96

		97		97		97		97		97		97



Greenland halibut I-II

Greenland halibut V,XIV

NE Arctic Redfish

NW Redfish (marinus)

NW Redfish (deep sea)

Gadoid

Year

Landings '000 t

Landings demersal stocks NE Atlantic (excl. ind.)

25

14.4

93

49

17

2588.345

17

23

87

77

22

2401.37

13

31

79

89

27

2611.866

15

19.2

82

102

45

2678.076

17

32

115

130

39

2550.96

22

31

105

107

59

2479.22

26

34

73

96

42

2380.272

23

32

63

79

45

2302.772

25

33

23

77

46

2352.248

19.7

47

11

77

38

2416.673

20

51

16

90

31

2181.325

21

61

23

57

54

1901.45

23

39

35

67

44

1692.214

33

38

49

56

68

1645.272

8.6

35

16

56

63

1735.901

12

41

13

50

74

1879.469

9.2

37

12

42

84

2021.76

11.2

36

10

45

56

2088.69

14.2

36

8

37

42

2129.37

9.3

30

8

39

43

2034.7



		74		74		74		74		74		74		74		74		6.8

		75		75		75		75		75		75		75		75		35

		76		76		76		76		76		76		76		76		10.5

		77		77		77		77		77		77		77		77		1.4

		78		78		78		78		78		78		78		78		4.2

		79		79		79		79		79		79		79		79		7

		80		80		80		80		80		80		80		80		8.3

		81		81		81		81		81		81		81		81		18.7

		82		82		82		82		82		82		82		82		38

		83		83		83		83		83		83		83		83		49

		84		84		84		84		84		84		84		84		94

		85		85		85		85		85		85		85		85		78

		86		86		86		86		86		86		86		86		101

		87		87		87		87		87		87		87		87		47

		88		88		88		88		88		88		88		88		116

		89		89		89		89		89		89		89		89		87

		90		90		90		90		90		90		90		90		117

		91		91		91		91		91		91		91		91		98

		92		92		92		92		92		92		92		92		139

		93		93		93		93		93		93		93		93		166

		94		94		94		94		94		94		94		94		70

		95		95		95		95		95		95		95		95		134

		96		96		96		96		96		96		96		96		103

		97		97		97		97		97		97		97		97		105



Herring NS

Baltic herring east

Baltic herring west

Baltic sprat

Icelandic summer-spawning herring

Norwegian spring spawning Herring

Mackerel NS

Mackerel VI

Mackerel IIa and Vb

Year

Landings '000 t

Landings pelagic stocks NE Atlantic (excl ind.)

275.1

310

200

241.652

1.28

7

298

64

312.8

313

106

201.434

13.3

13

263

65

174.8

318

86

194.775

17.2

10

303

67

46

314

89

210.735

28.9

22

258

74

11

305

124

132.36

37

19

148

151

25.1

323

124

78.363

45

13

152

203

70.76

304

143

57.662

53

19

87

218

174.88

294

158

47.441

39

13

64

335

275.08

311

151

49.141

57

16

35

340

387.2

302

224

37.32

59

23

41

315

428.63

290

261

52.56

50

53

39

306

613.78

290

247

69.497

49

169

47

388

671.49

268

186

75.482

66

225

236

104

792.06

252

175

88.276

75

127

290

183

887.69

286

251

80.057

93

135

308

115

787.9

290

186

85.817

101

103

279

121

645.23

244

204

85.578

105

86

300

114

658.01

213

192

102.808

109

84

358

109

716.8

210

168

142.195

109

104

364

141

671.4

231

171

178.2

103

232

387

133

568.23

244

164

290.8

134

479

474

134

639.15

221

173

313

126

905

322

145

306.16

195.11

130

441

96

1220

211

129

247.91

208

105

529

64

1426

224

65



		78		78		78		78		78		78		78

		79		79		79		79		79		79		79

		80		80		80		80		80		80		80

		81		81		81		81		81		81		81

		82		82		82		82		82		82		82

		83		83		83		83		83		83		83

		84		84		84		84		84		84		84

		85		85		85		85		85		85		85

		86		86		86		86		86		86		86

		87		87		87		87		87		87		87

		88		88		88		88		88		88		88

		89		89		89		89		89		89		89

		90		90		90		90		90		90		90

		91		91		91		91		91		91		91

		92		92		92		92		92		92		92

		93		93		93		93		93		93		93

		94		94		94		94		94		94		94

		95		95		95		95		95		95		95

		96		96		96		96		96		96		96

		97		97		97		97		97		97		97



Sandeel NS

Norway pout NS

Sprat NS

Horse mackerel

Capelin Barents Sea

Capelin V, XIV, Iia West

Blue Whiting

Year

Landings '000 t

Industrial landings NE Atlantic

787

270

378

1915

1195

569

578

329

380

9

1783

980

1121

729

482

323

11

1648

684

1057

569

238

209

18

1986

626

892

611

395

154

9

1760

0

563

537

451

88

29

2558

573

549

669

392

77

58

1478

897

608

622

205

50

57

868

1312

684

848

178

16

42

123

1333

787

825

149

33

56

0

1116

615

893

109

87

113

0

1037

526

1039

173

63

150

0

808

630

591

152

71

176

0

314

561

842

193

110

115

933

677

421

855

299

124

166

1123

788

503

579

182

200

196

586

1179

479

766

179

324

183

0

864

458

918

241

357

185

0

929

579

834

166

137

112

0

1571

602

1139

201

103

124

0

1245

634



		

						Landings 1000 t		years		91		92		93		94		95		96		97		98		99		100		101		102

				NE Arctic

				Cod		629		mean 91-97

				Haddock		106		mean 91-97

				Saithe		145		mean 91-97

				Redfish		17		mean 91-97

				Greenland halibut		14		mean 91-97

				Other demersals		100		1997

				Capelin		377		mean 91-97

				Herring (Norw spr.spawning)		636		mean 91-97

				Polar cod		11		1997

				Mackerel (Western stock)		62		1997

				Blue Whiting		105		1997

				Total		2202

				NW areas

				Greenland Cod (ICES XIV and NAFO 1)		5		mean 91-97

				Icelandic cod		223		mean 91-97

				Icelandic Saithe		64		mean 91-97

				Redfish		46		mean 91-97

				Greenland halibut		36		mean 91-97

				Icelandic summer spawning herring		106		mean 91-97

				Capelin		1036		mean 91-97

				Total		1516

				North Sea

				Stock		Recent landings from the North Sea  and adjacent seas1,000 t		Year(s)		91		92		93		94		95		96		97		98		99		100		101		102

				Cod North Sea and Skagerrak		120		mean 1991-99

				Cod VI		10		mean 1991-99		10.9		10.4		13		13.1		12.2		9.4		7		5.7		4.2

				Cod Kattegat		7		mean 1991-99		6.8		6.3		7		7.8		8.2		6.1		9.5		6.8		6.6

				Whiting North Sea and Eastern Channel		87		mean 1991-99

				Whiting VI		12		mean 1991-99		10.7		14.3		14.9		14.5		13.4		13.7		10.9		9.8		7.3

				Haddock North Sea and IIIa		139		mean 1991-99

				Haddock VI		23		mean 1991-99		19.8		20.8		36		25.4		21.1		25.3		19.5		20.1		15.6

				Saithe North Sea, Skagerrak and VI		115		mean 1991-99

				Plaice North Sea		102		mean 1991-99

				Plaice IIIa		10		mean 1991-99		8.7		11.8		11.3		11.3		10.9		10.1		10.2		8.4		8.5

				Sole North Sea		27		mean 1991-99

				Sole IIIa		1		mean 1991-99		1		1.3		1.4		1.2		1.3		1.1		0.8		0.6		0.6

				Sandeel North Sea		851		mean 1991-99

				Sandeel VI		8		mean 1991-99		8.5		4.9		6.2		10.6		7.1		13.3		12.7		5.3		2.6

				Sandeel IIIa		37		mean 1991-99		23		39		45		55		12		54		81		11		12		15

				Norway Pout North Sea and IIIa		178		mean 1991-99

				Norway Pout VI		9		mean 1991-99		4.3		5.1		7.3		14.1		24.4		6.3		9.6		7.2		4.6

				Herring IV and IIIa		509		mean 1991-99

				Herring VI		30		mean 1991-99		29		29		32		24		30		26		35		33		30

				Sprat North Sea		190		mean 1991-99

				Sprat IIIa		29		mean 1991-99		14		11		9		96		56		18		16		18		27

				Mackerel IV and IIIa		323		mean 1991-99

				Mackerel VI		119		mean 1991-99

				Horse Mackerel		91		mean 1991-99

				Hake		6		mean 1991-99

				Blue Whiting (including area west of the British Isles)		95		mean 1991-99

				Shrimp (Pandalus) North Sea and IIIa		15		mean 1991-99		12.3		13.7		14		12		13.9		15.4		17.6		19.7		12.8

				Anglerfish North Sea		14		mean 1991-99		10.6		11.7		13.1		15.4		15.8		16.2		18.2		14		11.7

				Total		3154

				Cod English Channel W

				Plaice English Channel E		6				7.8		6.3		5.3		6.1		5.1		5.4		6.3		5.8		6.3

				Sole English Channel E		4				4.4		4.1		4.5		4.6		4.6		5		5		3.7		4.2

				Whiting English Channel W

				Baltic

				Herring, western Baltic (22-24)		158

				Herring, eastern Baltic (25-31)		217

				Cod, western Baltic (22-24)		31

				Cod,eastern Baltic (25-31)		91

				Sprat		285

				Flatfish		17				14		12		12		18		22		22		20

				Salmon		3				4.6		4.7		3.4		2.9		2.7		2.6		2.6

				Freshwater species		11				17		8		10		9		9		9		12

				Other		11				19		13		7		8		17		6		9

						824





		

				wgeco 1997

				nl herring				1990		1991		1992		1993		1994		1995		1996		1997		1998

						nl discards		8660		4617		4950		3470		2510		0		1469

						total catch		553000		565000		549000		524000		467000		534000		265000

						nl %		13		13		14		15		16		15		13

						nl disc %		12.0461816664		6.2859087815		6.4402810304		4.4147582697		3.3592077088		0		4.2641509434

				nl mackerel

						nl discards		4300		7200		2980		2720		1150		730		1387

						total catch		305100		366000		367000		390000		476000		323000		213000

						nl %		4.5		1.3		1.8		2		0.8		0.4		0.9

						nl disc %		31.3194216832		151.3240857503		45.110505601		34.8717948718		30.1995798319		56.5015479876		72.3526343245
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stock and recruitment

				Nortyh Sea herring																Torsk Nordsøen, Skagerrak og den østlige kanal

				År		Rekruttering (0 år)		Gydebiomasse		Landinger		Fiskeridødelighed (2-6 år)										Rekr. 1gr årgang		Gydebiomasse		Landing		F 2-8

				47		42025		4939		587		0.193								63		195		152		116		0.47

				48		33752		4065		502		0.204								64		374		166		126		0.49

				49		45158		3751		509		0.222								65		415		205		181		0.55

				50		45244		3270		492		0.216								66		507		231		221		0.61

				51		53163		2619		600		0.321								67		489		250		252		0.62

				52		60785		2407		664		0.337								68		195		258		288		0.57

				53		47147		2088		699		0.368								69		209		256		201		0.55

				54		50473		1902		763		0.421								70		782		277		226		0.67

				55		28545		1806		806		0.396								71		911		277		328		0.82

				56		140782		1877		675		0.407								72		174		231		254		0.69

				57		34941		1747		683		0.397								73		320		209		239		0.66

				58		44714		1397		671		0.4								74		264		231		214		0.66

				59		12111		2601		785		0.447								75		486		212		205		0.71

				60		108894		1991		696		0.323								76		247		183		234		0.7

				61		46283		1742		697		0.414								77		839		160		209		0.71

				62		47658		1184		628		0.501								78		488		160		297		0.82

				63		62793		2256		716		0.221								79		525		165		270		0.68

				64		34899		2084		871		0.339								80		899		182		293		0.8

				65		27864		1494		1169		0.69								81		314		196		335		0.76

				66		40261		1307		896		0.618								82		618		190		303		0.89

				67		38701		931		696		0.796								83		624		155		359		0.91

				68		21586		417		718		1.334								84		592		134		228		0.82

				69		41087		426		547		1.104								85		152		126		212		0.78

				70		32331		375		563		1.101								86		706		114		196		0.88

				71		20868		267		520		1.385								87		278		105		210		0.87

				72		10151		289		498		0.692								88		194		99		176		0.85

				73		21761		234		484		1.129								89		277		91		140		0.93

				74		2934		163		275		1.046								90		134		78		125		0.76

				75		2784		83		313		1.442								91		169		72		102		0.92

				76		4393		81		175		1.364								92		310		70		114		0.84

				77		4663		52		46		0.73								93		151		66		121		0.9

				78		10648		70		11		0.048								94		349		67		111		0.8

				79		16808		113		25		0.061								95		238		77		139		0.65

				80		37974		138		71		0.272								96		161		91		126		0.73

				81		64966		203		175		0.332								97		557		109		124		0.63

				82		61995		287		275		0.257								98		391		136

				83		53657		445		387		0.329

				84		80977		719		429		0.444

				85		97012		751		614		0.628

				86		85711		768		671		0.555

				87		42252		884		792		0.537

				88		40816		1139		888		0.522

				89		35027		1276		788		0.529

				90		35270		1169		645		0.433

				91		63118		980		658		0.477

				92		56948		716		717		0.638

				93		37264		462		671		0.801

				94		47937		512		568		0.717

				95		52318		501		639		0.848

				96		50934		488		306		0.36

				97		20816		657		248		0.313

				98		95330		878		380		0.353

								1190
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Data

		Catches - ACFM data

						Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Pelagic		Pelagic		Pelagic		Pelagic		Pelagic		Pelagic		Pelagic		Pelagic		Pelagic				Pelagic		Pelagic		Pelagic		Pelagic		Pelagic		Pelagic		Pelagic

						Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		IND		IND		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		IND		Cons		Cons		Cons		Cons		Cons		Cons		Cons				IND		IND		IND		IND		IND		IND		IND

						NS		Baltic		Baltic		NS		NS		NS		NS		NE Arctic		NE Arctic		NE Arctic		NW		NW		NW		NE Arctic		NW		NE Arctic		NW		NW		NS		NS		NS		NS		Wide		Faroe		Faroe		Faroe		Faroe		NS		NS		Baltic		Baltic		Baltic		NW		NE Arctic		Migratory		Migratory				Migratory		NE Arctic		NW		Total		NE Arctic		NS		East britain		total ex ind		total ex ind		total		total												Horse mackerel table 3.12.4.1 acfm 2000 rept

				Year		Cod, NS, Skagerrak and Ea. Channel		Baltic Cod east		Baltic Cod west		Whiting, NS and Ea. Channel		Haddock, NS and IIIa		Saithe, NS and IIIa		Saithe, NS, IIIa and VI		NE Arctic cod		NE Arctic haddock		NE Arctic saithe		Icelandic saithe		Greenland cod offshore component		Iceland cod		Greenland halibut I-II		Greenland halibut V,XIV		NE Arctic Redfish		NW Redfish (marinus)		NW Redfish (deep sea)		Sandeel NS		Norway pout NS		Plaice NS		Sole NS		Hake IV and VI		Faroe Saithe		Faroe bank cod		Faroe cod		Faroe haddock		Herring NS		Sprat NS		Baltic herring east		Baltic herring west		Baltic sprat		Icelandic summer-spawning herring		Norwegian spring spawning Herring		Mackerel NS		Mackerel VI		Mackerel IIa and Vb		Horse mackerel		Capelin Barents Sea		Capelin V, XIV, Iia West		Blue Whiting		Blue Whiting I and II		Blue Whiting IV and IIIa		Blue Whiting V VI VII		Demersal excl. Ind.		Pelagic  excl. Ind.		Gadoid		Industrial								Mackrel VII and VIII				North Sea total		Western, Iva		sum IV and IIIa		Western Via,b		sum

				45																																																																																										0		0		0		0

				46																706																																																																										706		0		706		0

				47																882																																								586.6										47.8																								882		48		882		0

				48																774																																								502.1										57																								774		57		774		0

				49																800																																								508.5										5.4																								800		5		800		0

				50																731		132																																						491.7										13.6		933																						863		947		863		0

				51																827		120																																						600.4										16		1278																						947		1294		947		0

				52																876		128																																						664.4										10.5		1254																						1004		1265		1004		0

				53																695		124																				4.5		0																698.5										17.6		1090																						819		1108		819		5

				54																826		157																				10.8		0																762.9										11		1644																						983		1655		983		11

				55																1147		202						253		595												38		0																806.4										20.5		1359																						2197		1380		2197		38

				56																1343		214						315		556												89		0																675.2										20.4		1659																						2428		1679		2428		89

				57																792		124						256		502												106		0.2		71		12.1												682.9										22.8		1319																						1757		1342		1674		106

				58																769		113						304		536												101		0		73		14.3												670.5										33.5		986																						1809		1020		1722		101

				59																744		88						226		464												108		69.3		79		13.8												784.5										35		1111																						1615		1146		1522		177

				60								182								622		155		134				238		492												121		30.7		88		18.6				12								696.2										28.5		1101																						1941		1130		1835		152

				61								326								783		193		106				332		394												83		28.6		86		23.6				10				22		21		696.7										74		830																						2296		904		2186		112

				62								222								909		187		121		51		441		413												109		149.7		87		26.9				10				21		27		627.8										93		848																						2517		941		2403		259

				63		116						261		272						776		147		148		48		427		437												162		137.8		107		26.2				13				22		28		716										130		984																						2827		1114		2694		300

				64		126						149		380						437		99		197		60		362		434												128		61.4		111		11.3				22				21		19		871.2										87		1281												50										2429		1368		2306		189

				65		181		102.5				187		299						444		118		186		60		359		391						16						131		43.2		97		17				22				24		18		1168.8										123		1547										224		125										2522		1670		2392		398

				66		221		134.87				242		346						483		160		204		52		349		334						10						143		53		102		33.3				26				20		19		895.5										58		1955										389		97										2735		2013		2590		585

				67		252		152.38				237		246		78				572		136		181		76		425		312						6						189		182.6		109		33.4				21				24		13		695.5										68		1677										409		78										2874		1745		2726		781

				68		288		164.47				265		302		104				1074		181		110		78		388		398						5						194		451.8		112		33.2				20				30		18		717.8										16.8		712										537		171										3571		729		3421		1183

				69		201		169.91				327		930		115				1197		130		140		116		210		427						7						113		113.5		122		27.6				27				32		23		546.7										20.9		67		739		4.8						680		191										4202		832		4046		907

				70		226		154.49		44		271		806		222				933		87		264		117		118		521		89				23						191		238		130		19.7				29				24		21		563.1										16.5		62		322		3.9		0.2				1314		183										4100		405		3838		1743

				71		328		118.22		47		195		446		253				689		79		241		137		138		518		79				45						382		305		114		23.7		8.5		33				23		19		520.1										11.8		21		243		10.2		0.4				1392		277										3535		286		3264		2079

				72		254		143.83		49		191		353		246		275		565		265		210		111		124		476		43				29						359		445		123		21.1		9.4		42				19		16		497.5										0.37		13		188		10		0.1				1592		441										3566		211		3341		2396

				73		239		143.16		54		270		307		226		260		792		320		214		111		63		369		30				38						297		346		130		19.3		9.5		58				22		18		484										0.25		7		326		52		22				1336		462										3693		407		3466		1979

				74		214		147.82		46		296		368		273		309		1102		221		264		98		46		368		38				69						525		736		113		18		9.7		47				25		15		275.1		314		310		200		242		1.28		7		298		64		6.8				1149		457										4087		1443		3840		2410

				75		205		194.65		44		305		454		278		309		829		176		233		88		47		365		38		23		239						428		559		109		20.8		11		42				37		21		312.8		641		313		106		201		13.3		13		263		65		35				1440		342										4068		1651		3627		2427

				76		234		203.3		49		368		377		320		362		867		137		242		82		41		346		36		6		269						488		435		114		17.3		12.9		33				40		26		174.8		622		318		86		195		17.2		10		303		67		10.5				2587		688										4183		1628		3728		3510

				77		209		164.69		46		347		226		196		223		905		110		183		62		32		340		28.8		16.6		146						786		390		119		18		8.5		35				35		26		46		304		314		89		211		28.9		22		258		74		1.4				2987		764										3476		1302		3139		4163

				78		297		154.01		41		188		180		135		166		698		95		154		50		26		330		25		14.4		93		49		17		787		270		114		20.3		8		28				27		19		11		378		305		124		132		37		19		148		151		4.2				1915		1195		569								2929		1299		2588		3541

				79		270		227.7		45		243		146		114		136		440		103		164		64		20		366		17		23		87		77		22		578		329		145		22.6		8.7		27				23		12		25.1		380		323		124		78		45		13		152		203		7		9		1783		980		1121								2804		1325		2401		3820

				80		293		347.62		42		223		223		120		142		380		88		144		58		58		432		13		31		79		89		27		729		482		140		15.8		9.7		25				21		15		70.76		323		304		143		58		53		19		87		218		8.3		11		1648		684		1057								3016		1213		2612		3927

				81		335		330.74		54		192		217		123		146		399		77		175		59		40		465		15		19.2		82		102		45		569		238		140		15.4		8.8		30				23		12		174.88		209		294		158		47		39		13		64		335		18.7		18		1986		626		892								3105		1178		2678		3703

				82		303		316.05		48		140		237		166		190		363		47		168		69		52		388		17		32		115		130		39		611		395		155		21.6		5.9		31				21		12		275.08		154		311		151		49		57		16		35		340		38		9		1760		0		563								3066		1151		2551		3338												4				4		6.2

				83		359		332.15		49		161		253		169		198		289		22		157		58		44		298		22		31		105		107		59		537		451		144		24.9		6.2		39				38		13		387.2		88		302		224		37		59		23		41		315		49		29		2558		573		549								2978		1138		2479		4124												8				8		24.9

				84		228		391.05		50		145		222		198		220		277		17		159		63		22		282		26		34		73		96		42		669		392		156		26.8		9.5		55		2.20		37		12		428.63		77		290		261		53		50		53		39		306		94		58		1478		897		608								2844		1223		2380		3205												29		0.094		29.094		32

				85		212		315.08		40		106		258		200		226		307		41		107		57		8.5		323		23		32		63		79		45		622		205		160		24.2		9.2		45		2.96		39		15		613.78		50		290		247		69		49		169		47		388		78		57		868		1312		684		91		98		464		2738		1387		2303		2436												27		0.203		27.203		33
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		95		95		95		95

		96		96		96		96

		97		97		97		97

		98		98		98		98

		99		99		99		99



Sandeel NS

Norway pout NS

Sprat NS

Blue Whiting IV and IIIa

Year

Landings '000 t

Landings for reduction, North Sea

525

736

314

428

559

641

488

435

622

786

390

304

787

270

378

578

329

380

729

482

323

569

238

209

611

395

154

537

451

88

669

392

77

622

205

50

98

848

178

16

99

825

149

33

63

893

109

87

45

1039

173

63

76

591

152

71

63

842

193

110

39

855

299

124

66

579

182

200

58

766

179

324

29

918

241

357

104

834

166

137

119

1139

169

103

65

1004

80

164

95

722

93

188

107



		69		69

		70		70

		71		71

		72		72

		73		73

		74		74

		75		75

		76		76

		77		77

		78		78

		79		79

		80		80

		81		81

		82		82

		83		83

		84		84

		85		85

		86		86

		87		87

		88		88

		89		89

		90		90

		91		91

		92		92

		93		93

		94		94

		95		95

		96		96

		97		97

		98		98

		99		99



Herring NS

Mackerel NS

Year

Landings 1.000 t

Landings pelagic stocks North Sea, 
Human Consumption

546.7

739

563.1

322

520.1

243

497.5

188

484

326

275.1

298

312.8

263

174.8

303

46

258

11

148

25.1

152

70.76

87

174.88

64

275.08

35

387.2

41

428.63

39

613.78

47

671.49

236

792.06

290

887.69

308

787.9

279

645.23

300

658.01

358

716.8

364

671.4

387

568.23

474

639.15

322

306.16

211

272.63

224

380.3

265

372.3

300



		74		74		74		74		74

		75		75		75		75		75

		76		76		76		76		76

		77		77		77		77		77

		78		78		78		78		78

		79		79		79		79		79

		80		80		80		80		80

		81		81		81		81		81

		82		82		82		82		82

		83		83		83		83		83

		84		84		84		84		84

		85		85		85		85		85

		86		86		86		86		86

		87		87		87		87		87

		88		88		88		88		88

		89		89		89		89		89

		90		90		90		90		90

		91		91		91		91		91

		92		92		92		92		92

		93		93		93		93		93

		94		94		94		94		94

		95		95		95		95		95

		96		96		96		96		96

		97		97		97		97		97

		98		98		98		98		98



Baltic Cod east

Baltic Cod west

Baltic herring east

Baltic herring west

Baltic sprat

Year

Landings '000 t

Baltic Sea landings

147.82

46

310

200

241.652

194.65

44

313

106

201.434

203.3

49

318

86

194.775

164.69

46

314

89

210.735

154.01

41

305

124

132.36

227.7

45

323

124

78.363

347.62

42

304

143

57.662

330.74

54

294

158

47.441

316.05

48

311

151

49.141

332.15

49

302

224

37.32

391.05

50

290

261

52.56

315.08

40

290

247

69.497

252.56

27

268

186

75.482

207.08

29

252

175

88.276

194.48

29

286

251

80.057

179.18

19

290

186

85.817

152.87

18

244

204

85.578

122.89

17

213

192

102.808

54.89

18

210

168

142.195

45.18

21

231

171

178.2

93.35

31

244

164

290.8

107.72

34

221

173

313

121.89

51

195.11

130

441

88.6

44

208

105

529

67.3

34

212

110

471



		70		70		70		70		70		70		70		70		70		70		70		70		70		70		70

		71		71		71		71		71		71		71		71		71		71		71		71		71		71		71

		72		72		72		72		72		72		72		72		72		72		72		72		72		72		72

		73		73		73		73		73		73		73		73		73		73		73		73		73		73		73

		74		74		74		74		74		74		74		74		74		74		74		74		74		74		74

		75		75		75		75		75		75		75		75		75		75		75		75		75		75		75

		76		76		76		76		76		76		76		76		76		76		76		76		76		76		76

		77		77		77		77		77		77		77		77		77		77		77		77		77		77		77

		78		78		78		78		78		78		78		78		78		78		78		78		78		78		78

		79		79		79		79		79		79		79		79		79		79		79		79		79		79		79

		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80

		81		81		81		81		81		81		81		81		81		81		81		81		81		81		81

		82		82		82		82		82		82		82		82		82		82		82		82		82		82		82

		83		83		83		83		83		83		83		83		83		83		83		83		83		83		83

		84		84		84		84		84		84		84		84		84		84		84		84		84		84		84

		85		85		85		85		85		85		85		85		85		85		85		85		85		85		85

		86		86		86		86		86		86		86		86		86		86		86		86		86		86		86

		87		87		87		87		87		87		87		87		87		87		87		87		87		87		87

		88		88		88		88		88		88		88		88		88		88		88		88		88		88		88

		89		89		89		89		89		89		89		89		89		89		89		89		89		89		89

		90		90		90		90		90		90		90		90		90		90		90		90		90		90		90

		91		91		91		91		91		91		91		91		91		91		91		91		91		91		91

		92		92		92		92		92		92		92		92		92		92		92		92		92		92		92

		93		93		93		93		93		93		93		93		93		93		93		93		93		93		93

		94		94		94		94		94		94		94		94		94		94		94		94		94		94		94

		95		95		95		95		95		95		95		95		95		95		95		95		95		95		95

		96		96		96		96		96		96		96		96		96		96		96		96		96		96		96

		97		97		97		97		97		97		97		97		97		97		97		97		97		97		97



Cod, NS, Skagerrak and Ea. Channel

Baltic Cod east

Baltic Cod west

Whiting, NS and Ea. Channel

Haddock, NS and IIIa

Saithe, NS and IIIa

NE Arctic cod

NE Arctic haddock

NE Arctic saithe

Icelandic saithe

Greenland cod offshore component

Iceland cod

Faroe Saithe

Faroe cod

Faroe haddock

Year

'000 t

Landings of gadoids in the NE Atlantic

226

154.49

44

271

806

222

933

87

264

117

118

521

29.11

24

21.361

328

118.22

47

195

446

253

689

79

241

137

138

518

32.706

23

19.393

254

143.83

49

191

353

246

565

265

210

111

124

476

42.186

19

16.485

239

143.16

54

270

307

226

792

320

214

111

63

369

57.574

22

17.969

214

147.82

46

296

368

273

1102

221

264

98

46

368

47.188

25

14.763

205

194.65

44

305

454

278

829

176

233

88

47

365

41.578

37

20.715

234

203.3

49

368

377

320

867

137

242

82

41

346

33.067

40

26.211

209

164.69

46

347

226

196

905

110

183

62

32

340

34.835

35

25.553

297

154.01

41

188

180

135

698

95

154

50

26

330

28.135

27

19.2

270

227.7

45

243

146

114

440

103

164

64

20

366

27.246

23

12.424

293

347.62

42

223

223

120

380

88

144

58

58

432

25.23

21

15.016

335

330.74

54

192

217

123

399

77

175

59

40

465

30.103

23

12.233

303

316.05

48

140

237

166

363

47

168

69

52

388

30.973

21

11.937

359

332.15

49

161

253

169

289

22

157

58

44

298

39.176

38

12.894

228

391.05

50

145

222

198

277

17

159

63

22

282

54.665

36.979

12.378

212

315.08

40

106

258

200

307

41

107

57

8.5

323

44.605

39.484

15.143

196

252.56

27

161

225

164

430

97

67

66

6

365

41.716

34.595

14.477

210

207.08

29

138

176

149

523

150

92

81

10.8

390

40.02

21.391

14.882

176

194.48

29

133

175

105

434

92

114

77

49.1

378

45.285

23.182

12.178

140

179.18

19

123

108

92

332

55

122

82

86

363

44.477

22.068

14.325

125

152.87

18

153

92

88

212

26

95

98

102

335

61.561

13.487

11.726

102

122.89

17

125

97

99

319

34

107

103

23

308

54.863

8.66

8.429

114

54.89

18

109

137

93

513

54

128

80

11.3

269

38.366

6.542

5.473

121

45.18

21

116

174

105

581

77

153

72

0.74

251

34

5.735

3.814

111

93.35

31

93

153

102

772

121

142

64

0.41

178

33

8.8

4.2

139

107.72

34

103

145

113

740

138

169

49

0.25

169

28

22.5

5

126

121.89

51

74

160

110

727

174

171

40

0.19

182

20

40

9.8

124

88.6

44

59

142

103

754

146

143

37

0.33

204

22

34

17.9



		78		78		78

		79		79		79

		80		80		80

		81		81		81

		82		82		82

		83		83		83

		84		84		84

		85		85		85

		86		86		86

		87		87		87

		88		88		88

		89		89		89

		90		90		90

		91		91		91

		92		92		92

		93		93		93

		94		94		94

		95		95		95

		96		96		96

		97		97		97



Demersal excl. Ind.

Pelagic  excl. Ind.

Industrial

Year

Landings '000 t

Landings in NE Atlantic

2929.045

1298.56

3541

2803.67

1325.363

3820

3016.366

1212.962

3927

3105.476

1178.141

3703

3066.46

1151.141

3338

2978.32

1138.32

4124

2843.572

1222.56

3205

2738.172

1387.497

2436

2746.748

1277.482

1978

2788.573

1270.276

1645

2573.725

1471.057

1641

2316.65

1315.817

1992

2098.014

1326.578

1480

2078.072

1375.808

2504

2077.401

1501.195

2946

2226.469

1801.2

2022

2354.36

2313.8

1586

2380.79

2696

1923

2375.67

2663.11

1714

2265.1

2831

2066



		78		78		78		78		78		78

		79		79		79		79		79		79

		80		80		80		80		80		80

		81		81		81		81		81		81

		82		82		82		82		82		82

		83		83		83		83		83		83

		84		84		84		84		84		84

		85		85		85		85		85		85

		86		86		86		86		86		86

		87		87		87		87		87		87

		88		88		88		88		88		88

		89		89		89		89		89		89

		90		90		90		90		90		90

		91		91		91		91		91		91

		92		92		92		92		92		92

		93		93		93		93		93		93

		94		94		94		94		94		94

		95		95		95		95		95		95

		96		96		96		96		96		96

		97		97		97		97		97		97



Greenland halibut I-II

Greenland halibut V,XIV

NE Arctic Redfish

NW Redfish (marinus)

NW Redfish (deep sea)

Gadoid

Year

Landings '000 t

Landings demersal stocks NE Atlantic (excl. ind.)

25

14.4

93

49

17

2588.345

17

23

87

77

22

2401.37

13

31

79

89

27

2611.866

15

19.2

82

102

45

2678.076

17

32

115

130

39

2550.96

22

31

105

107

59

2479.22

26

34

73

96

42

2380.272

23

32

63

79

45

2302.772

25

33

23

77

46

2352.248

19.7

47

11

77

38

2416.673

20

51

16

90

31

2181.325

21

61

23

57

54

1901.45

23

39

35

67

44

1692.214

33

38

49

56

68

1645.272

8.6

35

16

56

63

1735.901

12

41

13

50

74

1879.469

9.2

37

12

42

84

2021.76

11.2

36

10

45

56

2088.69

14.2

36

8

37

42

2129.37

9.3

30

8

39

43

2034.7



		74		74		74		74		74		74		74		74		6.8

		75		75		75		75		75		75		75		75		35

		76		76		76		76		76		76		76		76		10.5

		77		77		77		77		77		77		77		77		1.4

		78		78		78		78		78		78		78		78		4.2

		79		79		79		79		79		79		79		79		7

		80		80		80		80		80		80		80		80		8.3

		81		81		81		81		81		81		81		81		18.7

		82		82		82		82		82		82		82		82		38

		83		83		83		83		83		83		83		83		49

		84		84		84		84		84		84		84		84		94

		85		85		85		85		85		85		85		85		78

		86		86		86		86		86		86		86		86		101

		87		87		87		87		87		87		87		87		47

		88		88		88		88		88		88		88		88		116

		89		89		89		89		89		89		89		89		87

		90		90		90		90		90		90		90		90		117

		91		91		91		91		91		91		91		91		98

		92		92		92		92		92		92		92		92		139

		93		93		93		93		93		93		93		93		166

		94		94		94		94		94		94		94		94		70

		95		95		95		95		95		95		95		95		134

		96		96		96		96		96		96		96		96		103

		97		97		97		97		97		97		97		97		105



Herring NS

Baltic herring east

Baltic herring west

Baltic sprat

Icelandic summer-spawning herring

Norwegian spring spawning Herring

Mackerel NS

Mackerel VI

Mackerel IIa and Vb

Year

Landings '000 t

Landings pelagic stocks NE Atlantic (excl ind.)

275.1

310

200

241.652

1.28

7

298

64

312.8

313

106

201.434

13.3

13

263

65

174.8

318

86

194.775

17.2

10

303

67

46

314

89

210.735

28.9

22

258

74

11

305

124

132.36

37

19

148

151

25.1

323

124

78.363

45

13

152

203

70.76

304

143

57.662

53

19

87

218

174.88

294

158

47.441

39

13

64

335

275.08

311

151

49.141

57

16

35

340

387.2

302

224

37.32

59

23

41

315

428.63

290

261

52.56

50

53

39

306

613.78

290

247

69.497

49

169

47

388

671.49

268

186

75.482

66

225

236

104

792.06

252

175

88.276

75

127

290

183

887.69

286

251

80.057

93

135

308

115

787.9

290

186

85.817

101

103

279

121

645.23

244

204

85.578

105

86

300

114

658.01

213

192

102.808

109

84

358

109

716.8

210

168

142.195

109

104

364

141

671.4

231

171

178.2

103

232

387

133

568.23

244

164

290.8

134

479

474

134

639.15

221

173

313

126

905

322

145

306.16

195.11

130

441

96

1220

211

129

247.91

208

105

529

64

1426

224

65



		78		78		78		78		78		78		78

		79		79		79		79		79		79		79

		80		80		80		80		80		80		80

		81		81		81		81		81		81		81

		82		82		82		82		82		82		82

		83		83		83		83		83		83		83

		84		84		84		84		84		84		84

		85		85		85		85		85		85		85

		86		86		86		86		86		86		86

		87		87		87		87		87		87		87

		88		88		88		88		88		88		88

		89		89		89		89		89		89		89

		90		90		90		90		90		90		90

		91		91		91		91		91		91		91

		92		92		92		92		92		92		92

		93		93		93		93		93		93		93

		94		94		94		94		94		94		94

		95		95		95		95		95		95		95

		96		96		96		96		96		96		96

		97		97		97		97		97		97		97



Sandeel NS

Norway pout NS

Sprat NS

Horse mackerel

Capelin Barents Sea

Capelin V, XIV, Iia West

Blue Whiting

Year

Landings '000 t

Industrial landings NE Atlantic

787

270

378

1915

1195

569

578

329

380

9

1783

980

1121

729

482

323

11

1648

684

1057

569

238

209

18

1986

626

892

611

395

154

9

1760

0

563

537

451

88

29

2558

573

549

669

392

77

58

1478

897

608

622

205

50

57

868

1312

684

848

178

16

42

123

1333

787

825

149

33

56

0

1116

615

893

109

87

113

0

1037

526

1039

173

63

150

0

808

630

591

152

71

176

0

314

561

842

193

110

115

933

677

421

855

299

124

166

1123

788

503

579

182

200

196

586

1179

479

766

179

324

183

0

864

458

918

241

357

185

0

929

579

834

166

137

112

0

1571

602

1139

201

103

124

0

1245

634



		

						Landings 1000 t		years		91		92		93		94		95		96		97		98		99		100		101		102

				NE Arctic

				Cod		629		mean 91-97

				Haddock		106		mean 91-97

				Saithe		145		mean 91-97

				Redfish		17		mean 91-97

				Greenland halibut		14		mean 91-97

				Other demersals		100		1997

				Capelin		377		mean 91-97

				Herring (Norw spr.spawning)		636		mean 91-97

				Polar cod		11		1997

				Mackerel (Western stock)		62		1997

				Blue Whiting		105		1997

				Total		2202

				NW areas

				Greenland Cod (ICES XIV and NAFO 1)		5		mean 91-97

				Icelandic cod		223		mean 91-97

				Icelandic Saithe		64		mean 91-97

				Redfish		46		mean 91-97

				Greenland halibut		36		mean 91-97

				Icelandic summer spawning herring		106		mean 91-97

				Capelin		1036		mean 91-97

				Total		1516

				North Sea

				Stock		Recent landings from the North Sea  and adjacent seas1,000 t		Year(s)		91		92		93		94		95		96		97		98		99		100		101		102

				Cod North Sea and Skagerrak		120		mean 1991-99

				Cod VI		10		mean 1991-99		10.9		10.4		13		13.1		12.2		9.4		7		5.7		4.2

				Cod Kattegat		7		mean 1991-99		6.8		6.3		7		7.8		8.2		6.1		9.5		6.8		6.6

				Whiting North Sea and Eastern Channel		87		mean 1991-99

				Whiting VI		12		mean 1991-99		10.7		14.3		14.9		14.5		13.4		13.7		10.9		9.8		7.3

				Haddock North Sea and IIIa		139		mean 1991-99

				Haddock VI		23		mean 1991-99		19.8		20.8		36		25.4		21.1		25.3		19.5		20.1		15.6

				Saithe North Sea, Skagerrak and VI		115		mean 1991-99

				Plaice North Sea		102		mean 1991-99

				Plaice IIIa		10		mean 1991-99		8.7		11.8		11.3		11.3		10.9		10.1		10.2		8.4		8.5

				Sole North Sea		27		mean 1991-99

				Sole IIIa		1		mean 1991-99		1		1.3		1.4		1.2		1.3		1.1		0.8		0.6		0.6

				Sandeel North Sea		851		mean 1991-99

				Sandeel VI		8		mean 1991-99		8.5		4.9		6.2		10.6		7.1		13.3		12.7		5.3		2.6

				Sandeel IIIa		37		mean 1991-99		23		39		45		55		12		54		81		11		12		15

				Norway Pout North Sea and IIIa		178		mean 1991-99

				Norway Pout VI		9		mean 1991-99		4.3		5.1		7.3		14.1		24.4		6.3		9.6		7.2		4.6

				Herring IV and IIIa		509		mean 1991-99

				Herring VI		30		mean 1991-99		29		29		32		24		30		26		35		33		30

				Sprat North Sea		190		mean 1991-99

				Sprat IIIa		29		mean 1991-99		14		11		9		96		56		18		16		18		27

				Mackerel IV and IIIa		323		mean 1991-99

				Mackerel VI		119		mean 1991-99

				Horse Mackerel		91		mean 1991-99

				Hake		6		mean 1991-99

				Blue Whiting (including area west of the British Isles)		95		mean 1991-99

				Shrimp (Pandalus) North Sea and IIIa		15		mean 1991-99		12.3		13.7		14		12		13.9		15.4		17.6		19.7		12.8

				Anglerfish North Sea		14		mean 1991-99		10.6		11.7		13.1		15.4		15.8		16.2		18.2		14		11.7

				Total		3154

				Cod English Channel W

				Plaice English Channel E		6				7.8		6.3		5.3		6.1		5.1		5.4		6.3		5.8		6.3

				Sole English Channel E		4				4.4		4.1		4.5		4.6		4.6		5		5		3.7		4.2

				Whiting English Channel W

				Baltic

				Herring, western Baltic (22-24)		158

				Herring, eastern Baltic (25-31)		217

				Cod, western Baltic (22-24)		31

				Cod,eastern Baltic (25-31)		91

				Sprat		285

				Flatfish		17				14		12		12		18		22		22		20

				Salmon		3				4.6		4.7		3.4		2.9		2.7		2.6		2.6

				Freshwater species		11				17		8		10		9		9		9		12

				Other		11				19		13		7		8		17		6		9

						824





		

				wgeco 1997

				nl herring				1990		1991		1992		1993		1994		1995		1996		1997		1998

						nl discards		8660		4617		4950		3470		2510		0		1469

						total catch		553000		565000		549000		524000		467000		534000		265000

						nl %		13		13		14		15		16		15		13

						nl disc %		12.0461816664		6.2859087815		6.4402810304		4.4147582697		3.3592077088		0		4.2641509434

				nl mackerel

						nl discards		4300		7200		2980		2720		1150		730		1387

						total catch		305100		366000		367000		390000		476000		323000		213000

						nl %		4.5		1.3		1.8		2		0.8		0.4		0.9

						nl disc %		31.3194216832		151.3240857503		45.110505601		34.8717948718		30.1995798319		56.5015479876		72.3526343245
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Demersal, Human Consumption

Pelagic, Human consumption

Reduction

Year

Landings, 1,000 t

Landings from the North Sea and adjacent areas

1282

573.1

1575

1371.8

575.8

1628

1430.3

477.8

1545

1115

304

1480

934.3

159

1435

940.6

177.1

1287

1014.8

157.76

1534

1022.4

238.88

1016

1022.6

310.08

1160

1110.9

428.2

1076

975.8

467.63

1138

960.2

660.78

975

929.2

907.49

1141

844.4

1082.06

1070

764.6

1195.69

1134

654.8

1066.9

1351

649.1

945.23

877

603.5

1016.01

1184

607.3

1080.8

1344

664.5

1058.4

1019

602

1042.23

1298

628.5

961.15

1620

574.7

517.16

1256

525.9

496.63

1476

514.9

645.3

1343

478.4

672.3
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stock and recruitment

				Nortyh Sea herring																Torsk Nordsøen, Skagerrak og den østlige kanal

				År		Rekruttering (0 år)		Gydebiomasse		Landinger		Fiskeridødelighed (2-6 år)										Rekr. 1gr årgang		Gydebiomasse		Landing		F 2-8

				47		42025		4939		587		0.193								63		195		152		116		0.47

				48		33752		4065		502		0.204								64		374		166		126		0.49

				49		45158		3751		509		0.222								65		415		205		181		0.55

				50		45244		3270		492		0.216								66		507		231		221		0.61

				51		53163		2619		600		0.321								67		489		250		252		0.62

				52		60785		2407		664		0.337								68		195		258		288		0.57

				53		47147		2088		699		0.368								69		209		256		201		0.55

				54		50473		1902		763		0.421								70		782		277		226		0.67

				55		28545		1806		806		0.396								71		911		277		328		0.82

				56		140782		1877		675		0.407								72		174		231		254		0.69

				57		34941		1747		683		0.397								73		320		209		239		0.66

				58		44714		1397		671		0.4								74		264		231		214		0.66

				59		12111		2601		785		0.447								75		486		212		205		0.71

				60		108894		1991		696		0.323								76		247		183		234		0.7

				61		46283		1742		697		0.414								77		839		160		209		0.71

				62		47658		1184		628		0.501								78		488		160		297		0.82

				63		62793		2256		716		0.221								79		525		165		270		0.68

				64		34899		2084		871		0.339								80		899		182		293		0.8

				65		27864		1494		1169		0.69								81		314		196		335		0.76

				66		40261		1307		896		0.618								82		618		190		303		0.89

				67		38701		931		696		0.796								83		624		155		359		0.91

				68		21586		417		718		1.334								84		592		134		228		0.82

				69		41087		426		547		1.104								85		152		126		212		0.78

				70		32331		375		563		1.101								86		706		114		196		0.88

				71		20868		267		520		1.385								87		278		105		210		0.87

				72		10151		289		498		0.692								88		194		99		176		0.85

				73		21761		234		484		1.129								89		277		91		140		0.93

				74		2934		163		275		1.046								90		134		78		125		0.76

				75		2784		83		313		1.442								91		169		72		102		0.92

				76		4393		81		175		1.364								92		310		70		114		0.84

				77		4663		52		46		0.73								93		151		66		121		0.9

				78		10648		70		11		0.048								94		349		67		111		0.8

				79		16808		113		25		0.061								95		238		77		139		0.65

				80		37974		138		71		0.272								96		161		91		126		0.73

				81		64966		203		175		0.332								97		557		109		124		0.63

				82		61995		287		275		0.257								98		391		136

				83		53657		445		387		0.329

				84		80977		719		429		0.444

				85		97012		751		614		0.628

				86		85711		768		671		0.555

				87		42252		884		792		0.537

				88		40816		1139		888		0.522

				89		35027		1276		788		0.529

				90		35270		1169		645		0.433

				91		63118		980		658		0.477

				92		56948		716		717		0.638

				93		37264		462		671		0.801

				94		47937		512		568		0.717

				95		52318		501		639		0.848

				96		50934		488		306		0.36

				97		20816		657		248		0.313

				98		95330		878		380		0.353

								1190
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Data

		Catches - ACFM data

						Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Demersal		Pelagic		Pelagic		Pelagic		Pelagic		Pelagic		Pelagic		Pelagic		Pelagic		Pelagic				Pelagic		Pelagic		Pelagic		Pelagic		Pelagic		Pelagic		Pelagic																																North Sea sums

						Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		IND		IND		Cons		Cons		Cons		Cons		Cons		Cons		Cons		Cons		IND		Cons		Cons		Cons		Cons		Cons		Cons		Cons				IND		IND		IND		IND		IND		IND		IND

						NS		Baltic		Baltic		NS		NS		NS		NS		NE Arctic		NE Arctic		NE Arctic		NW		NW		NW		NE Arctic		NW		NE Arctic		NW		NW		NS		NS		NS		NS		Wide		Faroe		Faroe		Faroe		Faroe		NS		NS		Baltic		Baltic		Baltic		NW		NE Arctic		Migratory		Migratory				Migratory		NE Arctic		NW		Total		NE Arctic		NS		East britain		total ex ind		total ex ind		total		total												Horse mackerel table 3.12.4.1 acfm 2000 rept												Demersal, Human Consumption		Pelagic, Human consumption		Reduction

				Year		Cod, NS, Skagerrak and Ea. Channel		Baltic Cod east		Baltic Cod west		Whiting, NS and Ea. Channel		Haddock, NS and IIIa		Saithe, NS and IIIa		Saithe, NS, IIIa and VI		NE Arctic cod		NE Arctic haddock		NE Arctic saithe		Icelandic saithe		Greenland cod offshore component		Iceland cod		Greenland halibut I-II		Greenland halibut V,XIV		NE Arctic Redfish		NW Redfish (marinus)		NW Redfish (deep sea)		Sandeel NS		Norway pout NS		Plaice NS		Sole NS		Hake IV and VI		Faroe Saithe		Faroe bank cod		Faroe cod		Faroe haddock		Herring NS		Sprat NS		Baltic herring east		Baltic herring west		Baltic sprat		Icelandic summer-spawning herring		Norwegian spring spawning Herring		Mackerel NS		Mackerel VI		Mackerel IIa and Vb		Horse mackerel		Capelin Barents Sea		Capelin V, XIV, Iia West		Blue Whiting		Blue Whiting I and II		Blue Whiting IV and IIIa		Blue Whiting V VI VII		Demersal excl. Ind.		Pelagic  excl. Ind.		Gadoid		Industrial								Mackrel VII and VIII				North Sea total		Western, Iva		sum IV and IIIa		Western Via,b		sum				NS + IIIa + Ivd		NS + IIIa

				45																																																																																										0		0		0		0																								0		0		0

				46																706																																																																										706		0		706		0																								0		0		0

				47																882																																								586.6										47.8																								882		48		882		0																								0		586.6		0

				48																774																																								502.1										57																								774		57		774		0																								0		502.1		0

				49																800																																								508.5										5.4																								800		5		800		0																								0		508.5		0

				50																731		132																																						491.7										13.6		933																						863		947		863		0																								0		491.7		0

				51																827		120																																						600.4										16		1278																						947		1294		947		0																								0		600.4		0

				52																876		128																																						664.4										10.5		1254																						1004		1265		1004		0																								0		664.4		0

				53																695		124																				4.5		0																698.5										17.6		1090																						819		1108		819		5																								0		698.5		4.5

				54																826		157																				10.8		0																762.9										11		1644																						983		1655		983		11																								0		762.9		10.8

				55																1147		202						253		595												38		0																806.4										20.5		1359																						2197		1380		2197		38																								0		806.4		38

				56																1343		214						315		556												89		0																675.2										20.4		1659																						2428		1679		2428		89																								0		675.2		89

				57																792		124						256		502												106		0.2		71		12.1												682.9										22.8		1319																						1757		1342		1674		106																								83.1		682.9		106.2

				58																769		113						304		536												101		0		73		14.3												670.5										33.5		986																						1809		1020		1722		101																								87.3		670.5		101

				59																744		88						226		464												108		69.3		79		13.8												784.5										35		1111																						1615		1146		1522		177																								92.8		784.5		177.3

				60								182								622		155		134				238		492												121		30.7		88		18.6				12								696.2										28.5		1101																						1941		1130		1835		152																								288.6		696.2		151.7

				61								326								783		193		106				332		394												83		28.6		86		23.6				10				22		21		696.7										74		830																						2296		904		2186		112																								435.6		696.7		111.6

				62								222								909		187		121		51		441		413												109		149.7		87		26.9				10				21		27		627.8										93		848																						2517		941		2403		259																								335.9		627.8		258.7

				63		116						261		272						776		147		148		48		427		437												162		137.8		107		26.2				13				22		28		716										130		984																						2827		1114		2694		300																								782.2		716		299.8

				64		126						149		380						437		99		197		60		362		434												128		61.4		111		11.3				22				21		19		871.2										87		1281												50										2429		1368		2306		189																								777.3		871.2		189.4

				65		181		102.5				187		299						444		118		186		60		359		391						16						131		43.2		97		17				22				24		18		1168.8										123		1547										224		125										2522		1670		2392		398																								781		1168.8		174.2

				66		221		134.87				242		346						483		160		204		52		349		334						10						143		53		102		33.3				26				20		19		895.5										58		1955										389		97										2735		2013		2590		585																								944.3		895.5		196
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138

169

905

0

10

727

174

171

1220

0

8

754

146

143

1426

0

8
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Iceland cod

Icelandic saithe

Greenland cod offshore component

Icelandic summer-spawning herring

Capelin V, XIV, Iia West

Year

Landings '000 t

Landings of major stocks in NW areas

434

60

362

87

50

391

60

359

123

125

334

52

349

58

97

312

76

425

68

78

398

78

388

16.8

171

427

116

210

20.9

191

521

117

118

16.5

183

518

137

138

11.8

277

476

111

124

0.37

441

369

111

63

0.25

462

368

98

46

1.28

457

365

88

47

13.3

342

346

82

41

17.2

688

340

62

32

28.9

764

330

50

26

37

1195

366

64

20

45

980

432

58

58

53

684

465

59

40

39

626

388

69

52

57

0

298

58

44

59

573

282

63

22

50

897

323

57

8.5

49

1312

365

66

6

66

1333

390

81

10.8

75

1116

378

77

49.1

93

1037

363

82

86

101

808

335

98

102

105

314

308

103

23

109

677

269

80

11.3

109

788

251

72

0.74

103

1179

178

64

0.41

134

864

169

49

0.25

126

929

182

40

0.19

96

1571
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0.33
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Faroe Saithe

Faroe bank cod

Faroe cod

Faroe haddock

Year

Landings '000 t

Landings Faroe Islands
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14.477
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3.5

21.391

14.882

45.285
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22.068

14.325

61.561
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11.726

54.863

0.43

8.66

8.429

38.366

0.33

6.542

5.473

34

0

5.735

3.814

33

0

8.8

4.2

28

1.22

22.5

5
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22
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Cod, NS, Skagerrak and Ea. Channel

Whiting, NS and Ea. Channel

Haddock, NS and IIIa

Saithe, NS and IIIa

Plaice NS

Sole NS

Year

Landings '000 t

Landings North Sea demersal stocks, 
Human Consumption

252

237

246

78

109

33.4

288

265

302

104

112

33.2

201

327

930

115

122

27.6

226

271

806

222

130

19.7

328

195

446

253

114

23.7

254

191

353

246

123

21.1

239

270

307

226

130

19.3

214

296

368

273

113

18

205

305

454

278

109

20.8

234

368

377

320

114

17.3

209

347

226

196

119

18

297

188

180

135

114

20.3

270

243

146

114

145

22.6

293

223

223

120

140

15.8

335

192

217

123

140

15.4

303

140

237

166

155

21.6

359

161

253

169

144

24.9

228

145

222

198

156

26.8

212

106

258

200

160

24.2

196

161

225

164

165

18.2

210

138

176

149

154

17.4

176

133

175

105

154

21.6

140

123

108

92

170

21.8

125

153

92

88

156

35.1

102

125

97

99

147

33.5

114

109

137

93

125

29.3

121

116

174

105

117

31.5

111

93

153

102

110

33

139

103

145

113

98

30.5

126

74

160

110

82

22.7

124

59

142

103

83

14.9

146

44

132

100

72

20.9

96

59

112

107
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Sandeel NS

Norway pout NS

Sprat NS

Blue Whiting IV and IIIa

Year

Landings '000 t

Landings for reduction, North Sea

525

736

314

428

559

641

488

435

622

786

390

304

787

270

378

578

329

380

729

482

323

569

238

209

611

395

154

537

451

88

669

392

77

622

205

50

98

848

178

16

99

825

149

33

63

893

109

87

45

1039

173

63

76

591

152

71

63

842

193

110

39

855

299

124

66

579

182

200

58

766

179

324

29

918

241

357

104

834

166

137

119

1139

169

103

65

1004

80

164

95

722

93

188

107
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Herring NS

Mackerel NS

Year

Landings 1.000 t

Landings pelagic stocks North Sea, 
Human Consumption

546.7

739

563.1

322

520.1

243

497.5

188

484

326

275.1

298

312.8

263

174.8

303

46

258

11

148

25.1

152

70.76

87

174.88

64

275.08

35

387.2

41

428.63

39

613.78

47

671.49

236

792.06

290

887.69

308

787.9

279

645.23

300

658.01

358

716.8

364

671.4

387

568.23

474

639.15

322

306.16

211

272.63
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265

372.3

300
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Baltic Cod east

Baltic Cod west

Baltic herring east

Baltic herring west

Baltic sprat

Year

Landings '000 t

Baltic Sea landings

147.82

46

310

200

241.652

194.65

44

313

106

201.434

203.3

49

318

86

194.775

164.69

46

314

89

210.735

154.01

41

305

124

132.36

227.7

45

323

124

78.363

347.62

42

304

143

57.662

330.74

54

294

158

47.441

316.05

48

311

151

49.141

332.15

49

302

224

37.32

391.05

50

290

261

52.56

315.08

40

290

247

69.497

252.56

27

268

186

75.482

207.08

29

252

175

88.276

194.48

29

286

251

80.057

179.18

19

290

186

85.817

152.87

18

244

204

85.578

122.89

17

213

192

102.808

54.89

18

210

168

142.195

45.18

21

231

171

178.2

93.35

31

244

164

290.8

107.72

34

221

173

313

121.89

51

195.11

130

441

88.6

44

208

105

529

67.3

34

212

110

471
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Cod, NS, Skagerrak and Ea. Channel

Baltic Cod east

Baltic Cod west

Whiting, NS and Ea. Channel

Haddock, NS and IIIa

Saithe, NS and IIIa

NE Arctic cod

NE Arctic haddock

NE Arctic saithe

Icelandic saithe

Greenland cod offshore component

Iceland cod

Faroe Saithe

Faroe cod

Faroe haddock

Year

'000 t

Landings of gadoids in the NE Atlantic

226

154.49

44

271

806

222

933

87

264

117

118

521

29.11

24

21.361

328

118.22

47

195

446

253

689

79

241

137

138

518

32.706

23

19.393

254

143.83

49

191

353

246

565

265

210

111

124

476

42.186

19

16.485

239

143.16

54

270

307

226

792

320

214

111

63

369

57.574

22

17.969

214

147.82

46

296

368

273

1102

221

264

98

46

368

47.188

25

14.763

205

194.65

44

305

454

278

829

176

233

88

47

365

41.578

37

20.715

234

203.3

49

368

377

320

867

137

242

82

41

346

33.067

40

26.211

209

164.69

46

347

226

196

905

110

183

62

32

340

34.835

35

25.553

297

154.01

41

188

180

135

698

95

154

50

26

330

28.135

27

19.2

270

227.7

45

243

146

114

440

103

164

64

20

366

27.246

23

12.424

293

347.62

42

223

223

120

380

88

144

58

58

432

25.23

21

15.016

335

330.74

54

192

217

123

399

77

175

59

40

465

30.103

23

12.233

303

316.05

48

140

237

166

363

47

168

69

52

388

30.973

21

11.937

359

332.15

49

161

253

169

289

22

157

58

44

298

39.176

38

12.894

228

391.05

50

145

222

198

277

17

159

63

22

282

54.665

36.979

12.378

212

315.08

40

106

258

200

307

41

107

57

8.5

323

44.605

39.484

15.143

196

252.56

27

161

225

164

430

97

67

66

6

365

41.716

34.595

14.477

210

207.08

29

138

176

149

523

150

92

81

10.8

390

40.02

21.391

14.882

176

194.48

29

133

175

105

434

92

114

77

49.1

378

45.285

23.182

12.178

140

179.18

19

123

108

92

332

55

122

82

86

363

44.477

22.068

14.325

125

152.87

18

153

92

88

212

26

95

98

102

335

61.561

13.487

11.726

102

122.89

17

125

97

99

319

34

107

103

23

308

54.863

8.66

8.429

114

54.89

18

109

137

93

513

54

128

80

11.3

269

38.366

6.542

5.473

121

45.18

21

116

174

105

581

77

153

72

0.74

251

34

5.735

3.814

111

93.35

31

93

153

102

772

121

142

64

0.41

178

33

8.8

4.2

139

107.72

34

103

145

113

740

138

169

49

0.25

169

28

22.5

5

126

121.89

51

74

160

110

727

174

171

40

0.19

182

20

40

9.8

124

88.6

44

59

142

103

754

146

143

37

0.33

204

22

34

17.9



		78		78		78

		79		79		79

		80		80		80

		81		81		81

		82		82		82

		83		83		83

		84		84		84

		85		85		85

		86		86		86

		87		87		87

		88		88		88

		89		89		89

		90		90		90

		91		91		91

		92		92		92

		93		93		93

		94		94		94

		95		95		95

		96		96		96

		97		97		97



Demersal excl. Ind.

Pelagic  excl. Ind.

Industrial

Year

Landings '000 t

Landings in NE Atlantic

2929.045

1298.56

3541

2803.67

1325.363

3820

3016.366

1212.962

3927

3105.476

1178.141

3703

3066.46

1151.141

3338

2978.32

1138.32

4124

2843.572

1222.56

3205

2738.172

1387.497

2436

2746.748

1277.482

1978

2788.573

1270.276

1645

2573.725

1471.057

1641

2316.65

1315.817

1992

2098.014

1326.578

1480

2078.072

1375.808

2504

2077.401

1501.195

2946

2226.469

1801.2

2022

2354.36

2313.8

1586

2380.79

2696

1923

2375.67

2663.11

1714

2265.1

2831

2066



		78		78		78		78		78		78

		79		79		79		79		79		79

		80		80		80		80		80		80

		81		81		81		81		81		81

		82		82		82		82		82		82

		83		83		83		83		83		83

		84		84		84		84		84		84

		85		85		85		85		85		85

		86		86		86		86		86		86

		87		87		87		87		87		87

		88		88		88		88		88		88

		89		89		89		89		89		89

		90		90		90		90		90		90

		91		91		91		91		91		91

		92		92		92		92		92		92

		93		93		93		93		93		93

		94		94		94		94		94		94

		95		95		95		95		95		95

		96		96		96		96		96		96

		97		97		97		97		97		97



Greenland halibut I-II

Greenland halibut V,XIV

NE Arctic Redfish

NW Redfish (marinus)

NW Redfish (deep sea)

Gadoid

Year

Landings '000 t

Landings demersal stocks NE Atlantic (excl. ind.)

25

14.4

93

49

17

2588.345

17

23

87

77

22

2401.37

13

31

79

89

27

2611.866

15

19.2

82

102

45

2678.076

17

32

115

130

39

2550.96

22

31

105

107

59

2479.22

26

34

73

96

42

2380.272

23

32

63

79

45

2302.772

25

33

23

77

46

2352.248

19.7

47

11

77

38

2416.673

20

51

16

90

31

2181.325

21

61

23

57

54

1901.45

23

39

35

67

44

1692.214

33

38

49

56

68

1645.272

8.6

35

16

56

63

1735.901

12

41

13

50

74

1879.469

9.2

37

12

42

84

2021.76

11.2

36

10

45

56

2088.69

14.2

36

8

37

42

2129.37

9.3

30

8

39

43

2034.7



		74		74		74		74		74		74		74		74		6.8

		75		75		75		75		75		75		75		75		35

		76		76		76		76		76		76		76		76		10.5

		77		77		77		77		77		77		77		77		1.4

		78		78		78		78		78		78		78		78		4.2

		79		79		79		79		79		79		79		79		7

		80		80		80		80		80		80		80		80		8.3

		81		81		81		81		81		81		81		81		18.7

		82		82		82		82		82		82		82		82		38

		83		83		83		83		83		83		83		83		49

		84		84		84		84		84		84		84		84		94

		85		85		85		85		85		85		85		85		78

		86		86		86		86		86		86		86		86		101

		87		87		87		87		87		87		87		87		47

		88		88		88		88		88		88		88		88		116

		89		89		89		89		89		89		89		89		87

		90		90		90		90		90		90		90		90		117

		91		91		91		91		91		91		91		91		98

		92		92		92		92		92		92		92		92		139

		93		93		93		93		93		93		93		93		166

		94		94		94		94		94		94		94		94		70

		95		95		95		95		95		95		95		95		134

		96		96		96		96		96		96		96		96		103

		97		97		97		97		97		97		97		97		105



Herring NS

Baltic herring east

Baltic herring west

Baltic sprat

Icelandic summer-spawning herring

Norwegian spring spawning Herring

Mackerel NS

Mackerel VI

Mackerel IIa and Vb

Year

Landings '000 t

Landings pelagic stocks NE Atlantic (excl ind.)

275.1

310

200

241.652

1.28

7

298

64

312.8

313

106

201.434

13.3

13

263

65

174.8

318

86

194.775

17.2

10

303

67

46

314

89

210.735

28.9

22

258

74

11

305

124

132.36

37

19

148

151

25.1

323

124

78.363

45

13

152

203

70.76

304

143

57.662

53

19

87

218

174.88

294

158

47.441

39

13

64

335

275.08

311

151

49.141

57

16

35

340

387.2

302

224

37.32

59

23

41

315

428.63

290

261

52.56

50

53

39

306

613.78

290

247

69.497

49

169

47

388

671.49

268

186

75.482

66

225

236

104

792.06

252

175

88.276

75

127

290

183

887.69

286

251

80.057

93

135

308

115

787.9

290

186

85.817

101

103

279

121

645.23

244

204

85.578

105

86

300

114

658.01

213

192

102.808

109

84

358

109

716.8

210

168

142.195

109

104

364

141

671.4

231

171

178.2

103

232

387

133

568.23

244

164

290.8

134

479

474

134

639.15

221

173

313

126

905

322

145

306.16

195.11

130

441

96

1220

211

130

272.63

208

105

529

64

1426

224

67



		78		78		78		78		78		78		78

		79		79		79		79		79		79		79

		80		80		80		80		80		80		80

		81		81		81		81		81		81		81

		82		82		82		82		82		82		82

		83		83		83		83		83		83		83

		84		84		84		84		84		84		84

		85		85		85		85		85		85		85

		86		86		86		86		86		86		86

		87		87		87		87		87		87		87

		88		88		88		88		88		88		88

		89		89		89		89		89		89		89

		90		90		90		90		90		90		90

		91		91		91		91		91		91		91

		92		92		92		92		92		92		92

		93		93		93		93		93		93		93

		94		94		94		94		94		94		94

		95		95		95		95		95		95		95

		96		96		96		96		96		96		96

		97		97		97		97		97		97		97



Sandeel NS

Norway pout NS

Sprat NS

Horse mackerel

Capelin Barents Sea

Capelin V, XIV, Iia West

Blue Whiting

Year

Landings '000 t

Industrial landings NE Atlantic

787

270

378

1915

1195

569

578

329

380

9

1783

980

1121

729

482

323

11

1648

684

1057

569

238

209

18

1986

626

892

611

395

154

9

1760

0

563

537

451

88

29

2558

573

549

669

392

77

58

1478

897

608

622

205

50

57

868

1312

684

848

178

16

42

123

1333

787

825

149

33

56

0

1116

615

893

109

87

113

0

1037

526

1039

173

63

150

0

808

630

591

152

71

176

0

314

561

842

193

110

115

933

677

421

855

299

124

166

1123

788

503

579

182

200

196

586

1179

479

766

179

324

183

0

864

458

918

241

357

185

0

929

579

834

166

137

112

0

1571

602

1139

169

103

124

0

1245

634



		74		74		74

		75		75		75

		76		76		76

		77		77		77

		78		78		78

		79		79		79

		80		80		80

		81		81		81

		82		82		82

		83		83		83

		84		84		84

		85		85		85

		86		86		86

		87		87		87

		88		88		88

		89		89		89

		90		90		90

		91		91		91

		92		92		92

		93		93		93

		94		94		94

		95		95		95

		96		96		96

		97		97		97

		98		98		98

		99		99		99



Demersal, Human Consumption

Pelagic, Human consumption

Reduction

Year

Landings, 1,000 t

Landings from the North Sea and adjacent areas

1282

573.1

1575

1371.8

575.8

1628

1430.3

477.8

1545

1115

304

1480

934.3

159

1435

940.6

177.1

1287

1014.8

157.76

1534

1022.4

238.88

1016

1022.6

310.08

1160

1110.9

428.2

1076

975.8

467.63

1138

960.2

660.78

975

929.2

907.49

1141

844.4

1082.06

1070

764.6

1195.69

1134

654.8

1066.9

1351

649.1

945.23

877

603.5

1016.01

1184

607.3

1080.8

1344

664.5

1058.4

1019

602

1042.23

1298

628.5

961.15

1620

574.7

517.16

1256

525.9

496.63

1476

514.9

645.3

1343

478.4

672.3

1110



		

						Landings 1000 t		years		91		92		93		94		95		96		97		98		99		100		101		102

				NE Arctic

				Cod		629		mean 91-97

				Haddock		106		mean 91-97

				Saithe		145		mean 91-97

				Redfish		17		mean 91-97

				Greenland halibut		14		mean 91-97

				Other demersals		100		1997

				Capelin		377		mean 91-97

				Herring (Norw spr.spawning)		636		mean 91-97

				Polar cod		11		1997

				Mackerel (Western stock)		62		1997

				Blue Whiting		105		1997

				Total		2202

				NW areas

				Greenland Cod (ICES XIV and NAFO 1)		5		mean 91-97

				Icelandic cod		223		mean 91-97

				Icelandic Saithe		64		mean 91-97

				Redfish		46		mean 91-97

				Greenland halibut		36		mean 91-97

				Icelandic summer spawning herring		106		mean 91-97

				Capelin		1036		mean 91-97

				Total		1516

				North Sea

				Stock		Recent landings from the North Sea  and adjacent seas1,000 t		Year(s)		91		92		93		94		95		96		97		98		99		100		101		102

				Cod North Sea and Skagerrak		120		mean 1991-99

				Cod VI		10		mean 1991-99		10.9		10.4		13		13.1		12.2		9.4		7		5.7		4.2

				Cod Kattegat		7		mean 1991-99		6.8		6.3		7		7.8		8.2		6.1		9.5		6.8		6.6

				Whiting North Sea and Eastern Channel		87		mean 1991-99

				Whiting VI		12		mean 1991-99		10.7		14.3		14.9		14.5		13.4		13.7		10.9		9.8		7.3

				Haddock North Sea and IIIa		139		mean 1991-99

				Haddock VI		23		mean 1991-99		19.8		20.8		36		25.4		21.1		25.3		19.5		20.1		15.6

				Saithe North Sea, Skagerrak and VI		115		mean 1991-99

				Plaice North Sea		102		mean 1991-99

				Plaice IIIa		10		mean 1991-99		8.7		11.8		11.3		11.3		10.9		10.1		10.2		8.4		8.5

				Sole North Sea		27		mean 1991-99

				Sole IIIa		1		mean 1991-99		1		1.3		1.4		1.2		1.3		1.1		0.8		0.6		0.6

				Sandeel North Sea		851		mean 1991-99

				Sandeel VI		8		mean 1991-99		8.5		4.9		6.2		10.6		7.1		13.3		12.7		5.3		2.6

				Sandeel IIIa		37		mean 1991-99		23		39		45		55		12		54		81		11		12		15

				Norway Pout North Sea and IIIa		178		mean 1991-99

				Norway Pout VI		9		mean 1991-99		4.3		5.1		7.3		14.1		24.4		6.3		9.6		7.2		4.6

				Herring IV and IIIa		509		mean 1991-99

				Herring VI		30		mean 1991-99		29		29		32		24		30		26		35		33		30

				Sprat North Sea		190		mean 1991-99

				Sprat IIIa		29		mean 1991-99		14		11		9		96		56		18		16		18		27

				Mackerel IV and IIIa		323		mean 1991-99

				Mackerel VI		119		mean 1991-99

				Horse Mackerel		91		mean 1991-99

				Hake		6		mean 1991-99

				Blue Whiting (including area west of the British Isles)		95		mean 1991-99

				Shrimp (Pandalus) North Sea and IIIa		15		mean 1991-99		12.3		13.7		14		12		13.9		15.4		17.6		19.7		12.8

				Anglerfish North Sea		14		mean 1991-99		10.6		11.7		13.1		15.4		15.8		16.2		18.2		14		11.7

				Total		3154

				Cod English Channel W

				Plaice English Channel E		6				7.8		6.3		5.3		6.1		5.1		5.4		6.3		5.8		6.3

				Sole English Channel E		4				4.4		4.1		4.5		4.6		4.6		5		5		3.7		4.2

				Whiting English Channel W

				Baltic

				Herring, western Baltic (22-24)		158

				Herring, eastern Baltic (25-31)		217

				Cod, western Baltic (22-24)		31

				Cod,eastern Baltic (25-31)		91

				Sprat		285

				Flatfish		17				14		12		12		18		22		22		20

				Salmon		3				4.6		4.7		3.4		2.9		2.7		2.6		2.6

				Freshwater species		11				17		8		10		9		9		9		12

				Other		11				19		13		7		8		17		6		9

						824





		

				wgeco 1997

				nl herring				1990		1991		1992		1993		1994		1995		1996		1997		1998

						nl discards		8660		4617		4950		3470		2510		0		1469

						total catch		553000		565000		549000		524000		467000		534000		265000

						nl %		13		13		14		15		16		15		13

						nl disc %		12.0461816664		6.2859087815		6.4402810304		4.4147582697		3.3592077088		0		4.2641509434

				nl mackerel

						nl discards		4300		7200		2980		2720		1150		730		1387

						total catch		305100		366000		367000		390000		476000		323000		213000

						nl %		4.5		1.3		1.8		2		0.8		0.4		0.9

						nl disc %		31.3194216832		151.3240857503		45.110505601		34.8717948718		30.1995798319		56.5015479876		72.3526343245






