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Global Overview of Marine Capture Fisheries

Serge M. Garcia

The central theme of the Reykjavik Conference on Responsible Fisheries in the Ecosystem is an examination of the implications of the global trend towards ecosystem-based fisheries management (EBFM) for capture fisheries.  The Conference will provide an opportunity for all the fishery stakeholders to consider the principles and implications of this trend.  It aims to facilitate an exchange of expectations and concern between the different interest groups and to provide an in-depth analysis of important global issues relating to fisheries, with particular emphasis on the implementation of the Code of Conduct for Responsible Fisheries. 

The growing interest in EBFM is prompted by the widespread problems being encountered globally in fisheries.  Most fishery resources are either fully or heavily exploited, or overexploited.  Fish production has reached an asymptote in recent years, but production at this asymptotic level is only being maintained by changing targets and progressive exploitation of a wider range of species as traditional resources become overexploited.  Current production may therefore not be sustainable.  This worrying situation has been brought about by an increase in both the size and range of operation of the global fishing fleet, exacerbated by rapid improvements in fishing technology in recent decades, greatly increasing the fishing power of modern vessels. 

The highly productive marine ecosystem is being affected by a combination of fishing impacts and land-based and coastal alterations on the marine ecosystem.  These affect the livelihoods of coastal fishing communities and industries, and the food security of the poorest.  They also lead to loss of economic opportunities.  Alterations to the ecosystem by factors other than fishing are contributing to: reductions in the maximum sustainable yield expected from a resource; modification of the resource species composition, health and diversity; increases in ecosystem instability and variability; and a reduction in seafood quality and safety.  The impacts of fisheries on ecosystems include: direct impacts of overfishing; modifying community species composition and genetic diversity through selective targeting; impacts on non-target species; incidental mortality from lost or abandoned gear; direct impact on the sea bed; and destructive illegal “fishing gear” such as dynamite and poisoning. 

The paper recognizes that fishery management performance has often been inadequate or even poor.  One important weakness of current management is its common emphasis on restricting fishing capacity and effort, instead of following a more positive approach by altering the incentive structure through a rights-based approach, so as to encourage fishers to view their role as one of stewardship of fishery resources and ecosystems rather than simply as exploiters of particular species.  However, a range of initiatives at global, regional and national levels in recent decades has improved the fisheries management context and framework.  Important initiatives include the 1982 Convention on the Law of the Sea, the Code of Conduct for Responsible Fisheries, and the anticipated coming into force of the 1993 FAO Compliance Agreement and the 1995 UN Fish Stocks Agreement. 

Collectively, these initiatives call for urgent implementation of EBFM to help overcome some of the impediments experienced with conventional management.  In addition to a more holistic, integrative and therefore realistic approach to fisheries, EBFM also calls for strong stakeholder participation and decentralized decision-making structures.  The paper discusses the various requirements of implementing EBFM, drawing heavily on the Code of Conduct.  These can be summarized in the following primary requirements:

· identify and describe the different ecosystems and manage each as an entity;

· establish effective consultation and decision-making processes to enable consultation with legitimate stakeholders on objectives, management measures and all other matters that affect the stakeholders;

· develop and reach agreement on equitable ecosystem objectives aimed at obtaining optimal benefits from each ecosystem in a sustainable manner;

· using the best information available, devise appropriate management measures to achieve the ecosystem objectives;

· determine and monitor the state of the ecosystem through reference to appropriate sustainability indicators (reference points), which should be related to the objectives;

· undertake appropriate research to reduce important uncertainties hindering EBFM;

· ensure that effective enforcement systems are implemented, as required; and

· review and revise as necessary all aspects of the EBFM system on a regular basis.

The paper concludes that, if marine ecosystems and fisheries are to be restored to and managed for optimal benefit, there is no alternative to rationalization of the fishery sector.  This must include ensuring that fishery bears the costs of its ecosystem impacts as far as possible.  However, there is also a need to ensure that other land-based or sea-based sectors – such as agriculture, oil and gas industries, or tourism – respond in a similar manner, are held accountable for their impacts on marine ecosystems, and take appropriate measures to reduce these to the required limits.  

OBLIGATIONS TO PROTECT MARINE ECOSYSTEMS UNDER INTERNATIONAL CONVENTIONS AND OTHER LEGAL INSTRUMENTS

Transform Aqorau
Introduction

During the past decade, a number of international conventions have included new obligations for management activities regulating uses of the oceans.  The conventions (and codes) make explicit reference to protection of ecosystem features.  The overarching convention in this respect is the Convention on Biological Diversity (CBD).  Other international legal instruments include the UN Agreement on Straddling and Highly Migratory Fish Stocks and the FAO Code of Conduct for Responsible Fisheries.  In response to these international agreements, national legislation and policies have been put in place to more explicitly incorporate ecosystem considerations within national ocean management regimes.  

This paper examines the provisions of selected international instruments to demonstrate the extent to which ecosystem management has been incorporated in those instruments, exemplified by the Australian Ocean Policy and the Canadian Oceans Act.  The paper also examines the implementation of ecosystem management principles at the domestic level. 

The international instruments discussed are: the United Nations Convention on the Law of the Sea (UNCLOS); the Agreement for the Implementation of the Provisions of the United Nations Convention on the Law of the Sea of 10 December 1982 relating to the Conservation and Management of Straddling Fish Stocks and Highly Migratory Fish Stocks; the Convention on the Conservation and Management of Highly Migratory Fish Stocks in The Western and Central Pacific Ocean; the FAO Code of Conduct for Responsible Fisheries; the Convention on Biological Diversity; the Jakarta Ministerial Statement on the Implementation of the Convention on Biological Diversity; the Convention on Conservation of Nature in the South Pacific; and the Washington Declaration on Protection of the Marine Environment from Land-based Activities. The national policies examined include Australia’s Oceans Policy and the Canadian Oceans Act  1996.

International conventions and other legal instruments

United Nations Convention on the Law of the Sea (UNCLOS)  UNCLOS provides rules for the regulation of all uses of oceans and seas.  UNCLOS also establishes a framework for the development of conservation and management measures concerning marine resources and scientific research within the exclusive economic zone (EEZ) of States as well as on the high seas.

Agreement for the Implementation of the Provisions of the United Nations Convention on the Law of the Sea of 10 December 1982 relating to the Conservation and Management of Straddling Fish Stocks and Highly Migratory Fish Stocks (United Nations Fish Stocks Agreement – UNFSA)  UNFSA imposes obligations on Parties to protect the marine environment and requires States to ensure the sustainable utilization of fish stocks.  UNFSA require States to apply the precautionary approach and adopt appropriate measures to maintain or restore populations of species that are part of the same ecosystem. 

Convention for the Conservation and Management of Highly Migratory Fish Stocks in the Western and Central Pacific Ocean (WCPT Convention)  The objective of the WCPT Convention is to ensure the long-term and effective conservation and sustainable use of highly migratory fish stocks in the western and central Pacific, in accordance with UNCLOS and UNFSA.

FAO Code of Conduct for Responsible Fishing  The FAO Code of Conduct for Responsible Fishing is a non-legally binding code, but with important links to UNCLOS.  The Code requires States to implement appropriate measures within the precautionary principle framework to minimize waste, discards, ghost-fishing, and negative impacts of fishing on associated or dependent species.

Convention on Biological Diversity (CBD)  Although CBD does not specifically address fisheries, it applies to all terrestrial and marine biodiversity, and, as such affects fisheries.  CBD outlines measures for conserving biodiversity, including in situ and ex situ conservation measures.  General measures for conserving and ensuring ecologically sustainable development include developing national policies, strategies and programmes reflecting the principles espoused in the Convention.

Convention on Conservation of Nature in the South Pacific  The objective of the Convention is to conserve, utilize and develop the natural resources of the South Pacific region through careful planning and management for the benefit of present and future generations.

National policies for protecting the marine environment

The paper discusses the national policies of two countries that illustrate some of the efforts being undertaken at the national level to promote more responsible approaches to fisheries in the marine ecosystem.  These are Australia’s Oceans Policy and the Oceans Act 1996 of Canada.  Australia’s Oceans Policy has several objectives, including protection of Australia’s marine biodiversity and the ocean environment, and to ensure that the use of oceanic resources is ecologically sustainable.  The Oceans Act of Canada establishes certain obligations for the Minister for Fisheries and Oceans for management and conservation of Canadian waters.  The Act also establishes a legal framework for the development and implementation of a national strategy for the management of estuarine, coastal and marine waters within Canadian jurisdiction.

Conclusion

The conclusion analyses the strengths and weaknesses of international efforts to incorporate ecosystem management principles into international instruments.  The most notable strengths of the international instruments studied for this paper are the instruments themselves, as they attempt to establish a global framework for the conservation and management of marine environments and resources.  Moreover, the inclusion of ecosystem conservation is also a positive element as it is a step away from the traditional species and stock focus.  This ecosystem-based focus also provides scope for an increased involvement of regional bodies in establishing integrated marine and coastal management measures.  There are, however, several weaknesses that need to be considered.  One of the major drawbacks of international instruments is that many States are not party to them, thereby limiting the extent to which these instruments are being applied.  The provisions outlined in instruments are often vague and ambiguous with respect to the protection of the marine environment, and these provisions need to be addressed to more clearly assert the environmental protection obligations of States.  Even though many of the instruments include IUU, surveillance and enforcement as key issues to be addressed, it will be difficult or even  impossible to control these problems through comprehensive and effective monitoring of an area so vast.  Moreover, many countries, developing nations in particular, will be hard pressed to find sufficient resources to implement many of the measures outlined in the international instruments. 

Incorporating Ecosystem Considerations into Fisheries Management:  
Large-Scale Industry Perspectives

Bernt O. Bodal

Internationally, the large-scale industry is a diverse group of both shore-based and at-sea harvesting and processing operations.  As with all elements of the fishing industry, the performance of large-scale fisheries is controlled by various degrees of governmental and institutional constraints.  The record shows that the degree of responsible fisheries practiced in any sector of the fishing industry largely depends upon the level of responsibility within government and regulatory institutions, and a commitment to responsible fisheries by the fishing industry.

There are a number of reasons why some fisheries have attracted larger vessels, such as remote fishing grounds, the large size of the resource, the perishable nature of the fish, the need for capital-intensive production equipment, and the harsh and dangerous fishing conditions.  In this production environment, only large-scale fisheries are able to deliver seafood at cost-effective prices.  Without the economies of scale of the large-scale seafood industry, this healthy source of protein would either be left in the water or affordable only to the wealthy.

Greenpeace and other NGOs have repeatedly attacked the large-scale sector as unsustainable and “strip mining” the seas.  However, in the North Pacific under USA jurisdiction, the facts dispute this notion.  Fisheries in this region are widely regarded as some of the most responsibly and conservatively managed fisheries anywhere in the world.  With a track record of nearly 30 years of commercial fishing activities, none of the 63 species of groundfish in the USA North Pacific are classified as overfished or even approaching the overfishing level.  Bering Sea pollock, the largest fishery in the USA, is currently at a high biomass level, 10 million metric tons.  The allowable harvest rate of Bering Sea pollock in 2001 is well below the acceptable biological catch of 1.85 million tons, and about half of the MSY harvest rate.

The primary reason that these fisheries are healthy and sustainable is due to the responsible application of the precautionary principle in the calculation of quotas and in the overall management of the fishery since the inception of the 200-mile EEZ in the late 1970s.  In addition to precautionary levels of allowable catch, harvests are monitored closely and reported on an ongoing basis.  In the Alaskan pollock and Pacific whiting fisheries, the large-scale fleets are required to have two federal fishery observers aboard at all times, who collect fishery data on 99% of all hauls.  One hundred percent of all fish caught are weighed on flow scales and catch data is reported daily to the National Marine Fisheries Service (NMFS), the agency responsible for in-season monitoring of the fishery.  Both regulatory and voluntary by-catch controls are important tools that have been employed for over 20 years.  The large-scale fleet in the North Pacific has the ability to respond rapidly to changes in by-catch and is able to relocate to areas of lower by-catch.  This is demonstrated by an overall by-catch rate of 0.6% in the pollock fishery, the lowest of the world’s major fisheries.

Management in the USA North Pacific has implemented marine protected areas to protect habitat.  In an effort to protect fish and crab habitat in the eastern Bering Sea, areas closed to bottom trawling encompass 30 000 square miles, or about 25% of the available fishing area.  Other ecosystem principles employed include prohibitions on fishing for forage fish stocks in the North Pacific, to protect these important prey species for seabirds and marine mammals.  Further, NMFS conducts research on and manages not only targeted fish stocks but also non-targeted species of fish, seabirds, and marine mammals, and takes into consideration the interrelationships between these species and the physical and chemical forces of the marine environment.

The large-scale fleets in the Pacific Northwest and Alaska have been supportive of conservative ecosystem-based management.  They are all aware that their economic viability is dependent on sustainable resources, and hence they share a long-term commitment to healthy resources.

Recent changes in USA law have allowed the large-scale sector to pursue new avenues, such as harvesting cooperatives, in which quotas are assigned to vessels, thus ending the race for fish.  In an era when most fisheries throughout the world are heavily overcapitalized, managing harvesting effort with Olympic-style quotas, where vessels must compete against each other as frantically as possible, waste and inefficiency are all too common.  In certain fisheries, harvesting co-ops have proven to be far superior to Olympic quotas as a management tool.  Co-ops have led to reductions in by-catch while at the same time providing increased recovery of processed seafood product: an impressive 36% increase in the pollock fishery.  Harvesting cooperatives also result in spreading catch effort more evenly over space and time, decreasing the potential for localized depletion of resources.  Because co-ops allow for individual accountability, and hence a meaningful role in managing the resource, co-op members are willing to support, both logistically and financially, scientific research to improve resource assessments, increased monitoring, and testing of innovative fishing practices.  For instance, the Pollock Conservation Cooperative contributes US$ 1.4 million annually to fisheries research.

In the USA North Pacific, the large-scale fishing industry, and American Seafoods, are very supportive of good scientific information and understand that sustainable fisheries, such as the eastern Bering Sea pollock fishery, are only possible with good data on stock status and fishery removals.  Integrating additional ecosystem data into existing fishery management plans is an ongoing process and will require careful and comprehensive analysis.  However, in many parts of the world, this is already being done and these efforts should continue as long as clear, measurable benefits to the environment and stakeholders can be demonstrated.  With the right incentives, the fishing industry can provide positive, creative energy for responsible management practices and fishery research.

Small-scale Fisheries Perspectives on an Ecosystems-based Approach to Fisheries Management

Sebastian Mathew
In 1992, UNCED Agenda 21 highlighted the protection and preservation of highly diverse marine ecosystems and the problems that degraded ecosystems posed to marine fishing activities.  The 1995 UN Fish Stocks Agreement referred to the need to maintain the integrity of ecosystems and to consider problems posed by fishing and degrading ecosystems.  Further, the 1995 FAO Code of Conduct for Responsible Fisheries gave greater significance to an ecosystem-based approach to fisheries management.

Artisanal and small-scale fisheries are accorded special recognition by the Code of Conduct for Responsible Fisheries, and it is in fact the only fisheries sub-sector specifically mentioned in the Code.  It contributed more than a quarter of world catch, and accounted for half of the fish used for direct human consumption.

Individually, small-scale fishing units are less threatening to the marine ecosystem than are large-scale ones, because they participate in a multi-species fishery with low quantities of gear that are often passive and selective, and in accordance with the fisheries resources that are seasonably accessible to their gear. 

With the widespread adoption of motorization, small-scale fisheries have grown significantly over the past two decades.  The rapid expansion of artisanal fishing capacity under open access regimes has begun to exert overfishing pressures on coastal fisheries resources, especially in Asia and Africa.  There are increasing conflicts between different gear groups as a result of increased mobility of fishing vessels, capacity expansion and overfishing pressures. 

In the present scenario, there is an urgent need for the State to take up fisheries management measures for greater equity and sustainability through consultative mechanisms.  In this context, greater recognition should be given to small-scale rather than large-scale fisheries.  The emphasis has to change from increasing fish production, toward conservation and management goals. 

To initiate fisheries management measures in developing countries, a “crossword” approach could be considered, i.e., filling up management niches that are relatively easy at first, and then moving to more difficult ones with the aid of early breakthroughs or solutions. 

There could also be global initiatives towards fisheries management in developing countries.  Industrialized countries, in the first place, should not transfer their excess fishing capacity to developing countries.  There is also a need to establish a well-designed, time-bound, international aid programme in exchange for a commitment to manage fisheries in a consultative, transparent and sustainable manner. 

For small-scale fisheries that are overcrowded in developing countries, industrialized nations could contribute to alleviating such demographic pressure in fisheries by facilitating temporary migration of surplus labour into their fisheries, particularly into fisheries that are earmarked by labour shortage. 

Concurrent with proposing and implementing measures that basically address the impact of fishing on fish stocks and the marine habitat, there is also need for measures to minimize the effect of pollution-related habitat degradation on fish stocks, and to better understand the intricacies of weather and climate factors.  Programmes to conserve “charismatic” species like sea lions, dolphins and sea turtles also sometimes become counterproductive when these resources multiply in large number and compete with fishers for the quarry, without significantly contributing to the health of the marine ecosystem.

Unlike the single-species model in fisheries management, which is by far the most prominent model in most parts of the world, an ecosystem-based approach to fishery management could be an effective tool in developing countries since it could take into account the complexity of the marine and coastal ecosystems.

A universally acceptable definition of ecosystem-based fishery management, however, has to consider fishers as part of the ecosystem, which is an important consideration for developing countries that have 95 per cent of the world’s fisher population and over 60 per cent of the world’s marine fisheries resources. 

An ecosystem approach has to be used in a dialectical sense.  It should, on the one hand, take into account the effects of fishing on fish stocks, especially the unequal impact of small-scale and large-scale fishing on targeted fish stocks and the marine and coastal ecosystems, undertaken under different economic, social and political milieu.  On the other hand, it should also take into account the effects of marine ecosystems, and alternative livelihoods for fishers.  This would be within the framework of what could be considered as an ecosystem-based approach to fisheries management indicated in Agenda 21 and the UN Fish Stocks Agreement.

An Environmentalist’s Perspective on Responsible Fisheries: The Need for Holistic Approaches

Tundi Agardy
The new millennium marks a time when scientific opinion and environmentalist sentiment are at last converging on the perception that the world’s natural marine heritage is facing grave threats.  What environmentalists have come to call the “marine biodiversity crisis” is a pervasive and by now well-documented phenomenon, until recently occurring largely unnoticed beneath the deceptively unchanging blanket of the ocean’s surface.  The fact that this problem is essentially an invisible one makes it all the more insidious, and our terrestrial bias makes combating the problem a huge and difficult task.  Human impacts on our seas take many forms and result from activities that not only affect species directly – such as overfishing, in-filling of wetlands, and coastal deforestation – but also from activities that affect oceans indirectly, as through land-based sources of pollution, freshwater diversion from estuaries, invasive species and climate change.

Due to the expanding scope of both global coastal degradation and fisheries conflicts, environmental groups have recently become more and more involved in fisheries management and conflict resolution.  In tackling fisheries issues, most organizations attempt to base their projects and advocacy on the best available scientific information.  These groups sometimes undertake in-house scientific research, predictive modelling, and meta-analysis.  However, in most cases the NGOs are recipients of scientific information and liaise between the scientific community, decision-makers, and the public.  The key scientific information underpinning campaigns and field projects addresses three facets of sustainability: (1) the levels of resource removal that can be realized without adverse impact on the ecosystem, given the particular environmental condition of the ecosystem at time of harvest; (2) the least invasive means by which that harvest can be undertaken at desired levels of harvest, such that habitat impacts and by-catch are minimized; and (3) the most appropriate stocks for large-scale harvest, namely protecting stocks that are sole representatives of genetically unique organisms and stocks whose ecological role is critically important and so not redundant.

Environmental groups, however, are as diverse in their character, approach, and constituencies as the environmental problems they address.  They variously function as purveyors of information, as translators of scientific and management language to the vernacular, as honest brokers (although their own value systems cause some to question their honesty), as advocates and lobbyists for certain types of reform or regulatory measures, and as adversaries to management agencies and industry when invoking environmental litigation.  In many of these roles, environmental groups have been seen as the antithesis to development, to business interests, and to the needs of many user groups.  Yet today environmental groups play an increasingly important non-adversarial role in demonstrating how conservation and sustainable use can be accomplished, through practical, applied conservation projects that benefit users, community groups, business and national interests.  If a common environmentalist response to fisheries-induced loss of marine biodiversity can be said to exist (and this is a dangerous assumption, given the diversity of groups and their approaches), it is to synthesize existing information, communicate it, and advocate change in policy and regulations where felt necessary.  In addition, some groups go beyond fisheries-by-fisheries management reform to advocate: (i) shifting the burden of proof when evaluating fishing impacts on ecosystems, and (ii) establishing strictly protected marine reserves to further our understanding of and protect species, habitats and ecological processes.  Such reserves are implemented in a variety of fashions: as components within larger, multiple-use protected areas that seek to accommodate a wide array of users; as single elements in scientifically-designed reserve networks; and as one tool of many used in corridor approaches, coastal management and regional planning.

From the environmentalist’s or conservationist’s perspective, solutions lie not in shutting down fisheries but rather in modifying the way we undertake management, and in using public awareness to help raise political will to conserve marine systems.  Coupling current consumer awareness and purchasing power with strong and effective management could indeed alleviate pressure on many marine species and allow their subsequent recovery.  Additionally, environmental groups will need to recognize and support real willingness among governmental agencies and decision-makers to protect areas needed for fish spawning, feeding and migration through marine reserves, and help such forward-thinking agencies to enter into enforceable international agreements to protect shared or commons resources.  By highlighting such potential successes, and by working to demonstrate how success can be achieved, environmental groups can begin to shed their image of extremist adversaries, and help decision-making bodies implement effective and beneficial management regimes.  

A common thread is now emerging from analysis of cases where fisheries management and marine conservation has succeeded – and we can well learn from this common thread.  The central element in these initiatives is a holistic approach – one that considers renewable living resources as part of a wider, interconnected ecosystem, one that evaluates all aspects of production or development, and one that treats humans as bone fide elements of living systems.  These integrated approaches take into account ecosystem interconnections and the true ecological costs of fisheries, the entire production chain and its environmental costs, and human interconnections, and thus the social costs (and benefits) of fisheries development.  Holistic solutions are those that recognize these connections and try to minimize ecological, environmental and social costs, while maximizing the benefits (and benefit-sharing) that can accrue from engagement in well-managed marine resource use.  Given the magnitude and complexity of global fisheries issues, only such holistic prescriptions will make it possible for nations to achieve responsible fisheries in the future.
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