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Environmental impact assessment: The point of view of artisanal fishermen communities in Brazil1 Antonio Carlos Diegues University of SaJ o Paulo



1. Introduction Coastal and inland wetlands are undergoing a severe degradation in Brazil basically due to the construction of large harbours, chemical and petrochemical industries, highly intensive agricultural schemes, urban expansion and overfishing [1]. These degradation processes are not only affecting natural ecosystems and their renewable resources but also disorganizing the traditional way of life of small-scale fishermen. In order to control the effects of environmental degradation, the Government relies on environmental laws and regulations, mainly the establishment of protected areas and the application of environmental impact analysis. These two environmental protection tools have partly succeded in conserving some biologically rich ecosystems but very often at the expense of the livelihood of many small-scale fishermen communities. In the case of the environmental impact analysis, the view of these communities are seldom taken into consideration. As far as the establishment of protected areas is concerned, traditional communities are usually forced to abandon the area they lived in for centuries when protected areas such as national parks are established. One basic reason for not taking into account the interests of traditional communities in these studies is that they are powerless and illiterate, living far from the political decision making centers. In recent years, particularly after the end of the authoritarian military regime in Brazil, some of these communities are becoming more socially visible and started reacting against the threats on their livelihood and contesting the results of environmental impact studies [2] and the top-down process of establishing protected areas over their territories [3].



1 Paper presented in Coastal Zone — Canada ’96. Rimouski (Quebec) 11—17 August 1996. 0964-5691/98/$19.00 ( 1998 Elsevier Science Ltd. All rights reserved. PII: S 0 9 6 4 - 5 6 9 1 ( 9 8 ) 0 0 0 1 9 - 2
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Most of the studies for the Environmental Impact Analysis and for the establishment of protected areas are undertaken by natural scientists (biologists, ecologists, botanists) with very little input from the social scientists. The results of these studies are usually biased, as the interests of traditional communities are not properly taken into account [4]. There is a need for interdisciplinary studies, including natural as well as social sciences if a global and integrated view of the impacts of large developmentconservation projects on the environment and on local populations is to be achieved. For a long time in Brazil, social scientists have seen environmental concerns as the domain of natural scientists. This situation is gradually changing and an increasing number of sociologists and anthropologists are getting involded in environmental research, focusing particularly on the relationships between human societies and their environment [5—7]. As far as the study of coastal communities is concerned, there is growing contribution of a new research field: the maritime socio-anthropology. The way coastal communities and artisanal fishermen perceive, mentally represent, and express their own problems is one of the main concerns of maritime socio-anthropology. This new field of research is actually being built in different parts of the world, although it was initiated in the Seventies in universities of the North Atlantic, including some from Canada, the USA, Scandinavia, Spain and France, among others. This new field of research is also being built in Brazil, using different methodologies based on participatory research and ethnoscience. The use of ethnoscience or the knowledge traditional coastal communities have about natural processes is of fundamental importance as it is related not only to biological processes such as fish habits, migration, etc., but also to the way artisanal fishermen manage the coastal environments and their resources. The ethnoscientific knowledge of artisanal fishermen is fundamental because it is becoming increasingly clear that resource management is basically a change in human attitudes, behaviours and techniques that fishermen have or use and not simply scientific/bureaucratic tools elaborated in research centers and imposed on fishermen. Managers do not control marine ecosystem functions, as some scientists think, but technologies, techniques and knowledge that are not physical or biological variables, but cultural and social creations. In many countries, such as Brazil, fisheries managers and scientists devote too much time to devise fisheries controlling strategies and schemes and too little time listening to the various social categories of fishermen and even less time to the always time consuming negotiations with fishermen [17]. In this context, at least in the Brazilian case, the failure of many fisheries management schemes has little to do with the availability (or not) of scientific data, as natural scientists often claim, but to lack of acceptance and use of the empirical knowledge of fishermen by managers and insufficient effort to negotiate new management norms with the resource users. It is important to acknowledge that marine socio-anthropology emerged in a world social fisheries context characterized by: (1) The growing complexities of industrial fishing that led to overfishing and resource depletion in many parts of the world, despite an increasing use of modern scientific techniques for resource forecasting and management.
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(2) Growing conflicts between industrial fishing and artisanal fishermen in many parts of the world [25]. (3) Increasing level of conflicts among artisanal fishermen/fisher folk and urban speculative interests that drove away many local dwellers from their beaches in order to build touristic infrastructure. Of increasing concern are the conflicts caused by badly conceived natural protected areas (national parks, for example) that require the expulsion or displacement of the traditional population of the coastal areas [19]. (4) The emergence of new and dynamic social movements of artisanal fishermen particularly in some developing countries such as India, Senegal, Phillipines, Thailand, Mexico, Brazil and others. This social process indicates the emergence of new identities and social awareness among coastal communities and artisanal fishermen communities. These identity building processes often occurred during conflicts that arose out of the opposition of these communities to urban expansion that often resulted in the expulsion of artisanal fishermen from their beaches and adjacent coastal waters. In tropical countries, where warm, sandy and sunny beaches became valuable assets to national and international tourists, artisanal fishermen and their activities are seen as obstacle to a free development of the market forces. Artisanal fishermen and local dwellers are put apart at the corner of their own beaches which are transformed in touristic resorts. In some other cases, the establishment of large industrial projects resulted in unbearable level of marine pollution, destruction of valuable habitats, such as mangrove and ultimately led to the social disorganization of artisanal fishermen communities. In many cases, the social reaction against these processes led to the establishment of new and polically oriented social movements of artisanal movements, such as Conapach in Chile, MONAPE in Brazil, the Union of Fishermen in India, the Association of Riverine Fishermen in Mexico. (5) ¹he emergence of new social and political alliances, uniting emerging fishermen movements, NGOs, social research institutes, religious and civil rights organizations. These alliances occurred at national but also at the international level. The International Collective in Support of Fishworkers, for example, was created in 1984 in reaction to the ambiguous FAO policy concerning small-scale fisheries around the world and became one of the most outspoken institutions in defense of the fishfolk around the world. (6) The direct linkage between social and environmental factors reinforced the claims of artisanal fishermen that directly depend on clean and unspoiled marine environments. Brazilian artisanal fishermen started their social movement in the late seventies against high levels of coastal degradation caused by the dumping of sugar-cane/alcohol production waste in estuaries and mangroves of the Northeast [32]. In their movement they were supported by the emerging environmental groups and the Catholic Church that opposed large projects of the Military Government in Brazil. In 1994, the small-scale fishermen in India organized a national strike againts the fast depletion of fish resources by large trawling companies and the displacement of Indian fishworkers. In 1995, the Mexican small-coastal producers suceeded in closing some highly polluting oil operations
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of Pemex, the National Oil Company. All these movements clearly show the a close relationship between the coastal/riverine fishermen and environmental groups and concerns that appeared clearly during the Rio Conference in 1992. From the efforts of NGOs and fishermen associations a Non-Governmental Treaty of Fisheries was proposed. (7) A change in the socio-anthropological patterns of research and knowledge of coastal/maritime communities. Some sociologists and anthropologists [6—8, 13, 22] felt that social and cultural categories used to analyse rural communities could not entirely be used to understand the social and economic practices of maritime communities. They concluded that the social groups that depend on sea resources to make their livelihood do have a social identity, different from agricultural communities. In other words, the coastal/maritime communities develop particular economic, social and symbolic practices in their relationship with the ocean that can only be understood with the use of specific methodologies. These practices, however, are not static, but change particularly in view of the emerging new social and spatial relationships with the larger national society and market.



2. The point of view of artisanal fishermen concerning large development projects and the establishment of protected areas When we talk about the small-scale fishermen’s point of view concerning large projects on the coast, we refer to the fact that until recently this particular view of problems was not recognized or taken into consideration by national authorities or by other important social forces. Until recently, in many countries, and Brazil is an example, artisanal fishermen were considered idle people, living on a day to day basis, not contributing to the national economy: in short, a social problem [18]. Very often, this ideological view of urban/governmental groups was a pre-condition for social disqualification in order to deprive these folks of their economic and social rights. It was also a condition to start the so-called modernization projects in the fisheries sector, resulting in the growth of a ‘‘modern fisheries industries’’ in countries like Brazil in which artisanal fisheries, in the Sixties, were responsible for over 70% of the landings. As a result of the non-recognition of the socio-economic importance of artisanal fisheries, only the ‘‘modern fisheries sector’’ received large economic incentives from the Government [12]. In fact, one of the most outstanding result of this export oriented policy was the rapid depletion of many fish species, such as lobster and shrimp and the social marginalization of thousands of artisanal fishermen. In the 1960s, when this process started occurring in Brazil, artisanal fishermen were scattered and not socially organized: therefore their view was not taken into consideration, but as it was mentioned before, this situation has gradually changed when in the 1970—80s the fishermen started their socio-political mobilization and were able to express their views in meetings, workshops and mainly in the national parliament during the voting of the new Constitution in 1988, which occurred after the fall of the Military Regime.
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Three examples of the emergence of a more structured view of the small-scale fishermen communities related to large development projects and to the establishment of protected areas are presented below: (1) the role of artisanal fishermen organizations in limiting the negative impacts of tourism and predatory fishing in Ceara´ State; (2) the resistance of small-scale fishermen to the Brazilian government’s decision to establish a large rice irrigation scheme in the last important river floodplain of the Rio Sa8 o Francisco-Marituba; (3) the impact of large national parks and ecological stations on the traditional coastal territories of small-scale fishermen along the Atlantic Forest: The case of Mamiraua´ Ecological Station. The examples given below (see the map in Fig. 1) indicate how local communities have reacted against the establishment of large development projects and against the creation of protected areas on their traditional territory. In the first case (coastal management by local communities in Ceara´), the struggle of fishermen was supported by local NGOs and research institutions. In the second example (Marituba



Fig. 1. Study areas. Source: Simielli Maria Helena (1988) Geoatlas, Sa8 o Paulo: S.P. Ed. Atica
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floodplain) the case made by local communities was reinforced by a participatory research programme of a local University. In the third example, Mamiraua´ Ecological Station, local communities organized themselves with the support of a local NGO and International Environmental Agencies. 2.1. The role of small-scale fishermen organizations in limiting negative impacts of the tourism industry and predatory fishing in Ceara´ State Since the 1960s the Brazilian coastal region is suffering from intensive and destructive occupation of its ecosystems, particularly estuaries, lagoons, coral reefs and mangroves where most of the artisanal fishermen live and work. This rapid occupation of the coastal line became more intensive during the ‘‘Brazilian Economic Miracle’’, in the 1970s, when industrialization and urbanization along the coast became the most important socio-economic processes. Industrial pollution, particularly the dumping of sugar cane waste from alcohol production was responsible for the biological impoverishment of estuaries and coastal lagoons. During this period, artisanal fisheries were responsible for more than half of the fish caught, but the so-called ‘‘modernization of fisheries’’, based on industrial fishing and promoted by FAO largely disregarded the essential contribution of artisanal fisheries for food production and employment in coastal villages and towns [18]. Many social conflicts occurred between artisanal and industrial fisheries, as large shrimp fishing destroyed the nets of small-scale fishermen. As a result of this, fish resources were largely depleted by profit-eager industrial fishing companies. The marginalization of small-scale fishermen became more serious when many beaches came to be privatized for exclusive use of tourist cottages and condominiums. In the 1980s, to manage the use of the coastal area, the Federal Government started a Coastal Management Programme institutionalized in 1988 through a law [19]. From the start, however, the whole exercise became extremely bureaucratized, as coastal management was limited to creating different maps on the land potential and constraints, based on sophisticated remote sensing and GIS techniques. Consulting firms interested only in selling emerging technologies of remote sensing were the basis for initial exercises. Over a dozen years were spent in producing overlays and maps of different coastal states, but until now not a single coastal management plan has been actually implemented. As a result, ecologically and socially, the situation in the coastal ecosystems became critical. A new social experience is taking place in the Northeastern state of Ceara´, known for its beautiful beaches, growing tourism and lobster fishing (by both artisanal and industrial fishermen). An innovative and grass-root experience in coastal management has been undertaken by local associations of fishermen, assisted by a small NGO and a local university. Instead of wasting too much time in searching for information and maps, they have established a Coastal Forum (Forum do Litoral) where negotiations occur among different groups on the use of coastal land and marine resources. The Forum activities lie in two areas. The first is a critical evaluation of a large government project for tourism development called Prodetur, financed by the World Bank.
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The environmental impact analysis undertaken for Prodetur does not take into consideration the importance of the coastal fishing communities or the impact on these human cultures of the extensive tourist developments along the coast. Local NGOs and coastal communities say that they will not benefit from the project that envisages the construction of large hotels, the improvement of airport facilities and of the water and sewage system in tourist resorts. If these local communities are not ready for an increase in tourism-related activities, the whole traditional production system based on small-scale fisheries, agriculture and handicraft will be severely damaged. Some communities are organizing their own cooperatives to provide tourism services, while controlling the sale of their beach property to tourists. Through negotiations with the Government and the World Bank, local associations are preparing themselves for the impacts of the expansion of tourism. They thus hope to take advantage of the eventual benefits and restrict the negative impacts. The second activity of the Forum comprises negotiations on managing the very lucrative lobster fishing, which employs around 12 000 fishermen in Ceara´ State. Fishermen are worried about the rapid decline of lobster catch in the last few years. After long negotiations between local fishermen organizations, NGOs, universities, the fishing industry and IBAMA — the Federal Environmental Agency — a plan for the management of lobster fishery was established in 1995. The plan put severe restrictions on the fishing of lobster juveniles by artisanal and industrial fishermen and a complete ban on diving for lobsters. The artisanal fishermen associations bought a boat to be used for the enforcement of fishing regulations. This grass-root coastal management plan, based on extensive negotiations with all users, is producing positive results, in contrast to the government’s coastal management plan which is based on long years of producing maps and ineffective top-down approaches. 2.2. The impact of a large irrigation scheme in the floodplain of the SaJ o Francisco River — Marituba, on small-scale fishermen communities Also revealing is the impact on small-scale fishing communities of a large irrigation scheme on the floodplain of the Sa8 o Francisco River, in Marituba — a va& rzea — (a floodplain near the mouth of the river), in the coastal plain of Alagoas-Sergipe, in the Northeast of Brazil. It covers about 200 sq. km of marshes, resulting from periodic flooding of the river. The swamp is crossed by the Barreiras Channel (about 20 km long) that connects the Sa8 o Francisco River to Marituba River and Lago do Peixe. This natural channel plays an important role, as many species of fish migrate through it to reach the lakes inside the marsh. The most important lake is ¸ago dos Peixes, known for its abundant fish resources. The area is mainly marshy and contains several species of palm trees used by the local population for building thatched roof houses, for making traditional medicine and producing food. The »a& rzea da Marituba also contains important habitats for several species of fish, birds and small wild animals [27].
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In the floodplain are two villages: Marituba de Cima and Marituba do Peixe, containing around 270 families and 1200 inhabitants who live mainly on small-scale fishing or agriculture, and handicraft. Fish and other products are sold in the nearby city of Penedo. The territory of the villages is now surrounded by sugar-cane plantations belonging to a nearby distillery. Field work undertaken by The Federal University of Alagoas has discovered that over 48 different species of fish have been identified and consumed and sold by the fishermen. The local fishermen have extensive and precise knowledge of the different habitats of the floodplain. Over 40 different habitats are known by the varzeiros (inhabitants of the va& rzea) and these are exploited for fishing, depending on the season and fish-eating habits. About 18 different fishing and fish management techniques are used by local fishermen, including a period of rest, when no fishing is carried out in the lakes and the use of ‘‘brush-parks’’- bundles of branches placed on the bottom of the lagoon to attract fish, similar to the West-African akaja [28]. Two decades ago, the floodplain and their inhabitants started to undergo important changes. The first great set of impacts occurred in the 1960s, when important changes took place in the hydrological regime of the floodplain due to the construction of two large hydroelectric dams (Paulo Afonso and Sobradinho) hundreds of kilometers upriver. The dams have regulated the flow of the river, and now fewer fish enter the va& rzeas than during the previous flooding period. The second set of changes has been caused by the expansion of sugar-cane plantations during the 1970s, as part of the government programme for the production of alcohol to be used as car fuel. A local sugarcane distillary bought up almost all the available land, and the sugarcane plantation now surrounds the lakes in the va& rzea. Intensive use of fertilizers and herbicides has a negative impact on the fish stocks. The last remaining areas of forests were cut for expanding sugar-cane plantations. As a result, many important habitats of game birds were lost, depriving peasants and fishermen of important sources of protein. Also, many fruit and palm trees, from which fibre was extracted for handicraft, have been lost. It is now difficult to find a tree suitable for making the traditional fishing canoe. The third and most important threat to the va& rzea is from CODEVASF, a governmental agricultural development agency which plans to transform the whole va& rzea into irrigated rice fields. This state company has already converted several larger swamps of the S. Francisco River into rice growing projects. In the already established projects, there has been a complete transformation of the swamps and the entire hydrological regime has changed. In the project called Betume (involving 10 000 ha), CODEVASF has blocked the waterways to the lagoons and stopped fish migration. As a result, fish stocks diminished and local fishermen have found their livelihood affected. Apart from these serious environmental impacts, local populations have also suffered from the conversion of the wetlands. Having lost their land they have been forced to live in the outskirts of the project area. They were temporarily employed in the construction of the irrigated fields but
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seldom received a plot in the project area. Rice plots with irrigation infrastructure were given to the better-off farmers, who were usually outsiders. In 1985, CODEVASF decided to start a new project in the Marituba swamp that would lead to a complete transformation of the last existing va& rzea of the Sa8 o Francisco River, with the disruption of the fisheries and of the hydrological regime. The peasants/fishermen would be resettled elsewhere. The Environmental Impact Assessment (EIA), funded by CODEVASF argues that the yields from irrigated riceplots would be higher than from the traditional planting methods of the villagers. Also, the plan would create a larger number of jobs. The EIA claims that there are no endangered species in the area and that the income people would get from irrigated rice planting will be higher than from fishing and handicraft. The EIA claims, that overall the project has a positive regional impact. In 1988, the University of Sa8 o Paulo, in cooperation with the Federal University of Alagoas started a participatory and interdisciplinary research project, involving ecologists, biologists, anthropologists, historians and agronomists, and based on the ethnoscientific approach. This project has shown that conservation of this last remaining floodplain and its value for the livelihood of the inhabitants was higher than the benefits that might be generated by the transformation of the flood plain. It also became clear that the state company only considered as productive jobs those generated by the irrigated rice projects and not the jobs already existing through traditional activities [13]. The varjeiros would lose their sources of income but would not receive plots in the modern rice project, these were given to farmers from outside the area, as has already occurred in the other irrigated schemes of the company. Very often the choice of farmers to join the project is made on a politcal basis, with preference given to those nominated by local or regional politicians. Another conclusion of the research is that the whole va& rzea hydrological system of the varzea would be damaged, and traditional fishing would disappear, along with important endangered species found during the research period. As a result of the participatory research, at the time of the public hearing to evaluate the EIA, in February 1991 in the state capital of Maceio´, an alliance of environmentalist NGOs, scientists and Marituba residents was set up. During the public hearing two different discourses appeared: the proponents of the project stressed the job creation and developmental aspects of the irrigated rice growing. They called upon the arguments of hydrological expert and botanists to convince the audience that the environmental impacts were reduced and could be minimized. The oponents of the project stressed that the project would damage the functioning of the last wetland of the Sa8 o Francisco River and its renewable resources. The university researchers brought more consistent data on endangered species and on the overall biological importance of the va´rzea than those of the consultant firm, as they spent more time on the ground than the experts of the proponent firm. The scientists from the university who supported the claim of the traditional communities counterbalanced the role of the scientific experts from the proponent firm. Local communities emphasised the threats to their traditional way of life, particularly to artisanal fishing.
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They were supported by environmental NGOs that believed that conservation could be better achieved if the livelihood of local inhabitants was protected. In this process, the less powerful groups constructed a counter-discourse in which scientific information and ethics were combined [31]. During the public hearing itself, the varjeiros made clear their disaproval of the project but the political forces in support of the project were very strong. Although the environmental impact study was not entirely rejected by the environmental authorities, new complementary studies were requested and the project was adjourned [14, 28]. From this experience it was made clear that the criteria for costs and benefits were different for the different social groups involved. Since non-governmental funds and research expertise was made available, the point of view of the villagers, supported by ethnoscientific knowledge was made clear in the public hearing. EIAs, funded by those who are responsible for the project, are usually biased against the interests of the local population whose livelihood will be affected. Local populations and their organizations should receive specific public funds to implement their own EIAs. They should also be allowed to select their own consultants, such as lawyers, economists, sociologists and biologists. 2.3. Impacts of the establishment of protected areas in coastal areas on small-scale fishermen communities: The case of Mamiraua´ Ecological Station Brazil has around 4% of its territory under different types of protected areas, mainly national parks, ecological stations and national forests. It corresponds to about 380 000 square kilometers, an area larger than many European countries [10]. Most of the environmentally protected areas are located in Amazonia, covering 18% of the region (including indigenous reservations). In addition, there are 28 marine and coastal-protected areas along the Atlantic and Amazonian Forests, covering adjacent coastal ecosystems such as mangrove, estuaries and coral reefs, used by artisanal fishermen [10]. According to the Brazilian legislation on protected areas, which follows the protected area system of the USA, people living inside have to be resettled elsewhere. This imported model has had a catastrophic effect on the livelihood of thousands of small-scale fishermen and other small producers who have lived in the area for many generations and who, due to their mode of production, were able to protect the forests and adjacent seas [19, 30]. These traditional communities, often living in isolated areas, depend almost exclusively on the use of natural resources. They have a complex relationship with the natural environment which is not just of an economic nature. Values, traditions and cultural perceptions built over centuries, play an essential role in defining their relationship with the environment and natural resources [23]. These traditional people have a deep knowledge of the environment where they live and of the natural resources, and have developed, in the coastal areas, knowledge-intensive management schemes [19, 28]. Very often, when the Government establishes a protected area, not only are the interests of local population ignored, but the traditional territory of this people is also taken away to be transformed into protected areas [1, 16].



A.C. Diegues / Ocean & Coastal Management 39 (1998) 119—133



129



In coastal areas, where the pressures on ecosystems by land develop and speculators is high, leading also to the expropriation of the fishermen’s beaches, the establishment of a protected area may actually hinder this process and, in the beginning, may benefit traditional fishermen. However, the park administration soon starts prohibiting most of the traditional activities of the inhabitants. Their situation then becomes difficult, ultimately leading the communities to abandon the land of their ancestors. The establishment of strict environmental protection units in large coastal areas have led local communities to a situation of social revolt, as their subsistance conditions for their subsistence are abruptly suppressed. As a consequence, the dwellers consider the newly established areas as nobody’s land and start to overuse natural resources, and to fish illegally, practices that they had refrained from earlier [19]. In addition, when these traditional communities move outside the park area, other users, such as tourists, poachers, mining and sawmills operators may act more freely, leading to the degradation of the coastal area. Some conservationists may argue that, without inhabited protected areas, biodiversity may disappear. However, in tropical countries, it is becoming clear that biodiversity can also be protected and even enhanced by cultural practices [4, 5, 23]. It is becoming increasingly clear that this imported national park model, bereft of traditional dwellers, is becoming a failure, and is not achieving an adequate level of conservation. A new model of environmental conservation has to be devised and implemented, making the traditional knowledge and management schemes of local communities the cornerstone of an effective conservation that also benefits traditional people. In this sense, a new model of protected areas may lead not only to effective conservation but to an amelioration of the living standard of small-scale fishermen and producers. A new form of management, negotiated with the local dwellers, inside and outside the protected area could be the basis of actions to protect simultaneously the ecosystems and the diversity of cultures of coastal dwellers in tropical countries.



3. The Mamiraua´ Ecological Station: a new model for protected areas in the Amazon The Amazonian region represents the last frontier for coastal and inland fisheries in Brazil. Fish represents the most important source of protein and income for the riverine population in the region. Fish consumption per capita is the highest in Brazil, equivalent to that of Japan. Traditional fishermen, however are confronted today with a hard situation, created by the construction of large dams, water pollution by mercury used in gold mining, by the invasion of lakes and rivers and by commercial/industrial fishing boats coming from urban fishing harbours. All these factors are creating serious conflicts between local fishermen, big landowners, commercial/industrial fishing and state agencies responsible for dam construction and environmental protection.
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In recent years, however, local fishermen in Brazil are getting organized with the assistance of the Catholic Church (Pastoral of Fishermen) and of the recently established MONAPE (National Movement of Fishermen). In the beginning, local fishermen communities started closing the entrance of the most important lakes to the commercial/industrial fishing boats, and these actions led to violent conflicts [24]. They attracted the attention of socio-environmental organizations which then started fisheries management plans involving all the social actors, particularly local fishermen communities (as it happens in Lago Grande de Monte Alegre in the middle Amazon) [29]. The basic idea was to create areas where access to resources is restricted to local fishermen, while retaining other areas for commercial/industrial fisheries. In these restricted areas, local fishermen agreed to regulate their fishing activities so as to achieve a socially and ecologically sustainable yield, applying the same principles that orient the rubber-tapper extractive reserves. One example of these efforts is the establishment of the Mamiraua´ Ecological Station in a wetland area covering one million hectares along the Japura´ and Solimo8 es River, where 4500 people live by fishing and harvesting forest products [3]. According to existing legislation, all the 50 small communities should be resettled outside this protected area. However, with the assistance of local organizations and NGOs, including the World Wide Fund for Nature, a conservation project was established in co-operation with fishing communities. The communities themselves organized management institutions that regulate fishing, particularly during the dry season when several lakes are formed. The management plan delineates six different types of lakes, some of them being considered as exclusive conservation areas; some left for subsistence fishing and some others are reserved for commercial fishing also for upcountry commercial boats, provided that rules (particularly those banning the use of some predatory nets) are respected.



4. Conclusion The examples of different views of small-scale fishermen on ecological and social impacts of large development and conservation projects raise a series of questions related to the role of natural and social sciences in such projects in Brazil. Nature conservation projects, based on the imported model of national parks, bereft of traditional communities imply not only an environmental dimension but also a cultural and political dimension. They might work properly in industrialized countries from where they were imported, but usually are not suitable in the social and cultural environment of Third World countries. The criteria for the selection of protected areas are of a biological nature (protection of flora, fauna, biodiversity and of outstanding landscapes), and do not take into account the role of traditional communities in maintaining and even enhancing biodiversity. There is a need for an interdisciplinary approach for the establishment of such environmentally protected areas. When these areas are established in territories traditionally inhabited by coastal communities, maritime anthropology can give an important contribution. This can be
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based on the knowledge these traditional communities have about the role fauna and flora play for their livelihood. Many of these communities have developed complex systems of resource management that can be the basis for the environmental conservation of the coastal ecosystems. It is clear that not only ill-devised developmental projects but also ill-conceived protected areas may lead to the degradation of ecosystems and their natural resources, as well as to the increasing impoverishment of local populations who should actually benefit from these activities. It is also clear that local population, particularly the traditional dwellers should be involved, from the outset, in the planning of these projects, including the establishment of protected areas. This might appear contradictory, as national parks are supposed to protect biodiversity. In many cases, however, the establishment of coastal protected areas, based on the imported kind of conservation models, may lead to opposite results. These efforts lack local support, particularly of those directly affected by the resettlement measures or by the prohibitions of traditional activities. From these examples, it appears that protected areas should be established only after an EIA is made, taking as a priority the interests, the knowledge and the traditional management schemes of local dwellers. In the case of large developmental projects, where EIAs are already needed in Brazil, the views of local inhabitants are not considered either. Very seldom they participate in environmental public hearings. In case they participate, it is difficult for them to understand the scientific discourse used in such meetings, where priority is given to environmental (natural) issues. The experience of Marituba has shown that a participatory research can play an important role in empowering local communties during discussions of public hearings. Again, maritime anthropology has a crucial role to play. The independent view of local communities can be more openly expressed if the state gives them the material and technical means to undertake their own environmental and social impact analyses. Local communities, when assisted by the scientific advisors they have selected, will be able to negotiate with the Government and with other social actors to arrive at a better solution to their problems.
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