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Prototype of an integrated model of the worldwide system of small pelagic fisheries Christian Mullon and Pierre Freon



INTRODUCTION: THE WORLDWIDE SYSTEM OF SMALL PELAGIC FISHERIES We consider the 'worldwide system of pelagic fisheries' as the main pelagic fish resources, the main pelagic fisheries, the main markets for the products (canned fish, fishmeal, fish oil and fresh fish), the human factors (fishers, managers, fishery biologists, conservationists, and so on) and the bioeconomic and political interactions of these components (Figure 10.1). Marine fisheries exploiting small pelagic fish (for example anchovy, sardine, herring) produced some 34 million tonnes per year over the period 2000-2003,53 per cent of the world's marine fish catch (excluding molluscs, crustaceans and elasmobranches). Pelagic fisheries are found in all oceans, mainly on the East coasts of continents and often related to upwelling processes (Table 10.1). The catch is used to produce fishmeal, canned fish, fish oil, fresh fish and smoked fish (Table 10.2). Important changes are anticipated for the fishmeal and oil markets during the present decade (Table 10.3). Catches of anchovy and sardine (local, regional and global) are highly variable and prone to massive peaks and troughs (Csirke, 1988; Freon and Misund, 1999; Schwartzlose et al., 1999). Recent analyses of small pelagic fisheries have generally concluded that neither fishing pressure nor demand for fish products should increase (FAO, 2002), and have highlighted the inherent instability of the pelagic system. More specifically, small pelagic fisheries worldwide have been characterized by (i) overcapacity in many fleets, one of the major issues in world fisheries management (Greboval, 1999; Lindebo, 1999), (ii) changes in the destination of catch product, particularly following the development of aquaculture and its demand for fishmeal (Holmes, 1996; Durand, 1998; Rosamond et al., 2000), (iii) lack of knowledge of the effects of climate change on the dynamics of the populations (DeAngelis and Cushman, 1990; Bakun and Weeks, 2004), and 262
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Figure 10.1



The system of small pelagic fisheries as it interacts with other ecological and economic systems



(iv) great discrepancies, mainly in management systems, between developed countries and developing countries, mainly at the level of small-scale fisheries (Garcia and de Leiva Moreno, 2003). Particular and urgent attention needs to be given to Chinese fisheries, which are important, growing fast (Figure 10.2), and poorly known (Watson and Pauly, 2001). The future of pelagic fisheries is clearly difficult to predict, though certain events or cascades of events can be foreseen. Owing to the effects of global climate change, the dynamics of exploited marine ecosystems are becoming more unstable, some stocks are collapsing, supply to the markets that rely on them are drying up, and there is increasing pressure on other stocks, making them in turn less resilient. Such a scenario was observed when Californian sardine collapsed, pelagic fishing pressure being removed first to the Mexican ecosystem, then to the Peruvian ecosystem, both of which weakened as a result (Troadec et aI., 1980; Cisneros-Mata et al., 1995).
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Table 10.1



World catches of small pelagic fish in 2000



Country Peru Chile Japan United States of America China Norway Russian Federation Indonesia Morocco Denmark Philippines Thailand Mexico South Africa India Turkey Sweden Korea, Republic of Canada Spain Senegal Iceland Ghana Source:



Production (1000 tons)



(%)



7637 2317 1441 1036 828 648 605 475 465 397 355 348 334 325 322 281 279 259 232 232 230 217 181



39.28 11.92 7.41 5.33 4.26 3.33 3.11 2.44 2.39 2.04 1.83 1.79 1.72 1.67 1.66 1.45 1.43 1.33 1.19 1.19 1.18 1.12 0.93



FISHSTAT (FAO, 2002).



Table 10.2



Use of small pelagicfish catches in 2000 Production



Canned fish Dried, salted or smoked fish Fresh, chilled or frozen fish Fishmeals Fish oils Total Note: Source:



411491 149368 447542 396580 327269



24 8 26 23 19



1732250



lOO



Percentages add up to more than 100% due to rounding. FISHSTAT (FAO, 2002).
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Table 10.3



Destination offishmeal andfish oil in 2002 and projection for 2010



Aquaculture Poultry Pigs Ruminants Others



Fish meal 2002 (%)



Fish meal 2010 (%)



34



48



27



15



29



22



1



o



9



15



Fish oil 2002 (%) Aquaculture feed industry Industrial Edible Pharmaceutical Source:
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56 12 30 2



Fish oil 2010 (%)



79 5 14 2



International Fishmeal and Fish Oil Organization (IFFO).



Global climate change results in a latitudinal shift in ocean temperature (Bakun, 1990; Mendelssohn and Schwing, 2002; Mote and Mantua, 2002; Snyder et al., 2003; Diffenbaugh et al., 2004), then in a corresponding latitudinal drift of the stocks, and consequently in fishing rights failing to adapt to the new biological situation. Some developed countries manage to reduce their national fishing effort as required to enhance the principle of sustainability, but exert increased political pressure for fishing rights in developing countries. At the same time, the development of fishing capacity in emerging countries can proceed uncontrolled. The development of aquaculture resulted in a huge increase in the demand for fishmeal, while consumer preference for feeding poultry on soya meal rather than fishmeal resulted in a virtual collapse of the market for fishmeal in the poultry industry. Developing demand for some pelagic fish product (for example for fish oil Omega 3) competes with demand for fishmeal; in contrast, development of new demand (for example for surimi) can result in the development of a specific fishery to feed the demand (Alaska pollock). The globalization of trade resulted in the uncontrolled opening of the world's fisheries; perhaps now the globalization process has ended, resulting in curtailment of fishing rights given to foreign fleets by developing countries. These uncertainties have led and will continue to lead to increasing negotiations and conflict, and highlight the need for tools to be applied to consensus building. Collectively, we must find a way to predict the effects of the
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