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That this book is dedicated to Marcio Ayres is powerfully appropriate, in that Marcio touched the lives and the intellects of so many of the authors. Marcio influenced the course of conservation in the Amazon probably more than any other single person in recent memory, and community-based management was at the heart of everything that he did.

Marcio will be forever associated with the creation of the Mamirauá and Amanã Reserves, two huge protected areas in central Amazonia that involve local communities in their management and development. In 1996, when the first was gazetted, Marcio helped introduce a new concept—the “sustainable development reserve.” As opposed to a national park, which in Brazil called for the removal of local people from the reserve, the sustainable development reserve actively involved local inhabitants in management. Brazil’s President Fernando Henrique Cardoso would later call Mamirauá “a living example of how it is possible to create positive coexistence between the inhabitants of a region and the preservation of that region.” This was not empty rhetoric. Marcio had realized early on that in the absence of strong governmental institutions in the Amazon, local people driven by their own self-interest could become the guardians of nature and natural resources. Mamirauá, situated in the flooded forests, contains important wildlife, timber, and especially fish resources. The management plan granted usufruct rights to the local people, allowing them with the help of government agencies to exclude nonresidents from fishing in the reserve. The result was one of those rare “win-win” situations: the average income of local fishermen rose from R$320 in 1999 to R$845 in 2001, based largely on an increase in fish production from management lakes from 6.2 to 15 tons, while at the same time populations of pirarucu (Arapaima), the most important fisheries species, tripled in density. And local people have seen a dramatic rise in their educational achievement and health.

Marcio was broadly recognized for his accomplishments. He moved from the national to the international stage (serving for example as the Deputy Chair of the Species Survival Commission). He moved in and out of the Brazilian government. He was the Carter Chair in Rain Forest Ecology with the Wildlife Conservation Society. He received the Conservation Award from the American Society of Primatology in 1987, the World Wildlife Fund Gold Medal in 1992, the Augusto Ruschi Award Medal from the Brazilian Academy of Sciences in 1995, and the Rolex Award in 2002.

But what underlay his accomplishments was a deep trust in the power of scientific knowledge. Marcio was by training a forest ecologist with an interest in primates. It was the white uakari monkey, shy denizen of the flooded forest, that led him as a doctoral student to Mamirauá in the first place. Starting in 1987, he assembled a scientific team that divided the proposed reserve into different management zones, some to protect spawning areas for fish, others to allow commercial harvests, and others for subsistence only. Biological and socioeconomic conditions continue to be monitored, and allow for adaptive changes in the management regimes. The success of Mamirauá and Amanã are a testament to the importance of knowledge in conservation.

Amazonian conservation lost a champion when Marcio passed away. Conservation lost a leader. But the world is a better place because of what he did.

 

John G. Robinson

July 15, 2003
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Introduction—Wildlife Conservation and Management in South and Central America

[image: Image]

MULTIPLE PRESSURES AND INNOVATIVE SOLUTIONS

JOSÉ M. V. FRAGOSO, RICHARD E. BODMER, AND KIRSTEN M. SILVIUS

THE SOUTH AND CENTRAL AMERICAN CONTEXT

South and Central American (including Mexico) approaches to wildlife conservation are rooted in traditions of resource use derived from interactions between complex biological, cultural, and socioeconomic systems. South and Central American peoples inhabit a land rich in biological diversity and complexity, with several nations considered megadiversity countries (e.g., Brazil, Colombia, and Ecuador) (see Mittermeier, Robles-Gil, and Mittermeier 1997). The most extensive tropical forests and wetlands of our planet occur in South and Central America. Unlike the situation in many parts of the world, most of these ecosystems still function as intact ecological entities little disturbed by human activities (Mittermeier et al. 1998). The Amazon rain forest, for example, extends over 2500 km from east to west and about 2000 km from north to south. It is the largest continuous tropical forest on earth and the second largest forested ecosystem after the Eurasian Boreal forest. The world’s largest wetland, the Pantanal, is located in south central Brazil and northern Paraguay, and the Andean Mountain range supports some of the most extensive montane forests and grasslands in existence. With the exception of high altitude Andean habitats and Atlantic forests, these “natural areas” are relatively unfragmented and continue functioning as continental level “natural” ecosystems. Many are considered as some of our planet’s last great wilderness areas (Dinerstein et al. 1995; Mittermeier et al. 1998). The “intact” condition of South American biomes is unusual, given the high levels of species extirpations and ecosystem fragmentation that have occurred in North America, Europe, Africa, and much of the rest of the world.

The persistence of intact ecosystems in South America, and to a lesser degree in Central America, is to a large extent due to the region’s unique mixture of peoples, cultures, and history. Before the arrival of Portuguese and Spanish colonists, over a thousand distinct indigenous nations and cultures inhabited South and Central America (Steward and Faron 1959; Ramos 1998). Although many of these peoples disappeared after the European invasion, many others, including over 200 groups of “first peoples” in the Amazon region, still inhabit their traditional lands (Ricardo 1995; Ramos 1998). From these cultures South and Central America inherited the view of nature characteristic of peoples whose lives depended on understanding and integrating nuances of nonhuman creatures and ecological rhythms. These cultures maintain a world view in which nature is not “red in tooth and claw,” but is instead a society where all creatures are considered close relatives. Surviving indigenous peoples like the Embera (Ulloa, Rubio-Torgler, and Campos-Rozo this volume), the Yanomami (Fragoso this volume), Xavante (Silvius this volume), and others continue reminding the larger society that nonhuman nature is an integral part of human lives and spirituality.

These indigenous cultures live alongside the new Americans, descendants of African, Italian, German, Polish, East Indian, and other immigrants who followed or were brought over by the original Portuguese and Spanish colonizers to labor on the land. During 500 years of human intermingling, members of these groups fused and created a dynamic and vital “Latin American” ethnicity, each country exhibiting a unique strain that, despite linkages with European and Christian world views, is also deeply rooted in the local environmental conditions and landscapes (Pratt 1992). Thus the Llaneros of Venezuela are intimately tied to the llanos, for example, as are the Pantaneros of Brazil to the Pantanal. The Amazonian rural groups, variously classified as caboclos, detribalized indigenous peoples, or Amazonian peasants, have evolved their own distinctive, subsistence-influenced societies (Nugent 1993).

A new conservation philosophy or attitude has developed along with the new people. This philosophy differs significantly from Northern perspectives in that it is more resistant to converting nature into human-dominated landscapes and to completely replacing wildlife with domesticated animals. Just as North America, with its own blend of peoples and world views (which early on excluded and resisted most of the potential contributions of indigenous and African cultures) developed its own unique philosophy of conservation, so did the Latin American regions, with their blending of American Indian, African, European, and, to a lesser extent, Asian world views. This Latin American philosophy of conservation was first characterized during a special panel discussion at the 1997 International Conferences on Wildlife Management and Conservation in Latin America and the Amazon, held in Iquitos, Peru.

Cultural diversity goes hand in hand with diversity of socioeconomic systems, in the broad sense of the word. In the southern continent “highly advanced” (consider the international nature of the stock market in São Paulo, Brazil) and “highly traditional” (consider the kinship-based economic systems of the Yanomami and other indigenous peoples of South America) socio-ecological-economic systems coexist and cofunction. Between these systems lie others that incorporate different amounts of the “advanced” or “traditional” patterns. For example, the socio-ecological-economic systems of rubber-tappers and ribereños (river peoples) are similar to those of the Yanomami, while those of ranchers, farmers, and city slum dwellers are probably more similar to those of the inhabitants of São Paulo. To the outsider the coexistence of such divergent systems may seem discordant. Most South Americans, however, know and value the way in which all these systems continue functioning in their countries. It is in the context of this rich inter- and intraethnical milieu that wildlife and conservation biologists strive to influence local, national, and international policies regarding the use and abuse of “wild” species and “wild” spaces.

Although researchers trained in North American and European management strategies are clearly influencing emerging policies of the South, the ecological, cultural, and economic setting of South and Central America make it both inevitable and imperative that effective wildlife conservation strategies will differ greatly from those that evolved in North America or Europe. The International Conferences on Wildlife Management and Conservation in Latin America and the Amazon (henceforth the Conferences), held biannually since 1992, have been a nucleus for the development and presentation of innovative management solutions applied by national academics, students, practioners, businesspeople, indigenous Americans, and other local peoples.

THE CONFERENCES

J. G. Robinson and K. H. Redford’s 1991 “Neotropical Wildlife Use and Conservation” helped define the field of South and Central American wildlife management by describing issues of subsistence hunting, market hunting, and captive breeding. The five Conferences held since then have essentially charted the development of the field. The first conference was held in Belém, Brazil, in 1992; the second in Iquitos, Peru, in 1995; the third in Santa Cruz, Bolivia, in 1997; the fourth in Asunción, Paraguay, in 1999; and the fifth in Cartagena, Colombia, in 2001. The sixth conference will be held again in Iquitos in 2004. The meetings were hosted by local nongovernmental organizations (NGOs) and academic institutions (Museu Paraense Emîlio Goeldi, Universidad Nacional de la Amazonia Peruana, Museo de Historia Natural Noel Kempff Mercado, Fundación Moises Bertoni, CITES-Paraguay, Fundación Natura, Ministerio del Medio Ambiente-Colombia, and Instituto Amazónico de Investigaciones Cientificas-Sinchi). They were funded and supported by a diversity of national and international organizations (MacArthur Foundation, Wildlife Conservation Society, Sociedade Civil Mamirauá, Liz Claiborne Art Ortenberg Foundation, World Wildlife Fund, Instituto de Pesquisas Ecológicas, CNPq-Brasil, Tropical Conservation and Development Program-University of Florida, U.S. Fish and Wildlife Service, Universidad Nacional de Colombia, Instituto de Ecología de la Universidad Mayor de San Andrés, and UNDP/GEF). Proceedings have been published in Latin America for all the conferences in Spanish and Portuguese (Fang et al. 1997; Valladares-Padua and Bodmer 1997; Fang, Montenegro, and Bodmer 1999; Cabrera, Mercolli, and Resquin 2000; Polanco-Ochoa 2003).

International researchers were key voices in the early meetings, as were national professionals in ecology and anthropology and representatives of indigenous peoples (e.g., Xavante leaders participated in the first meeting in Belém, Cocama-Cocamilla representatives in the second meeting in Iquitos, Siriono and Izoceño communities in the third meeting in Santa Cruz, and Aché representatives in the fourth meeting in Asunción). Although international researchers are key participants at the meetings, the majority of those in attendance have always been South and Central American professionals, academics, indigenous peoples, and graduate and undergraduate students. Over the last ten years, all of these people have been strongly influenced by the experiences of the meetings. Indigenous and other local peoples attended the meetings both to learn what Western science has to offer them about wildlife management, and to present their own perspectives. In many cases, indigenous representatives are conducting their own projects. This level of inclusiveness at a professional meeting contrasts greatly with similar meetings held in North America but mirrors the blended nature of South and Central American societies.

Our purpose with this book is to highlight South and Central American approaches to wildlife management and to make the information available to the English-speaking public. By collating a selection of Conference presentations, we are documenting both the current state and the historical development of a Latin American conservation and management strategy by people whose perspectives acknowledge the realities of South and Central America, both from biological and socioeconomic points of view. Through our selection of papers we ask, and answer: How can a South and Central America perspective of sustainability and wildlife conservation be incorporated into research and action? What are the questions people are asking in the “south,” and what are the solutions being pursued?

As editors we have chosen to emphasize a broad range of topics not completely covered in texts that focus on either hunting, protected areas, or resource use by local peoples. The papers presented here do not analyze the social and cultural factors that result from a subsistence-based economy, rather they link wildlife ecology with the livelihoods of rural people. Most of the researchers featured in our book are either South or Central American or people who have lived much of their lives in the region. Many of these researchers received their academic training in wildlife ecology at universities in the United States, Canada, or Europe. Their approaches therefore reflect the tension between temperate models and tropical realities that currently characterize the field of South and Central American wildlife management and conservation. This tension is another factor contributing to the unique cultural/philosophical perspective of the region.

CONTINENTAL-SCALE DIFFERENCES

In the tropical forests of Asia and Africa, there is much concern about the “bush meat crisis.” In these regions wildlife hunting for meat is driving many species to the verge of extinction (Martin 1983; Srikosamatara, Siripholdej, and Suteethorn 1992; Robinson and Bennett 2000.) In the tropics of South America, as in Africa and Asia, the pressure on animal communities also comes primarily from subsistence hunting. The commercial uses and sport hunting that are important in Africa (Hasler 1996; Hurt and Ravn 2000) and the commercial use of animals for the medicinal trade that are important in Asia (Martin and Martin 1991; Srikosamatara, Siripholdej, and Suteethorn 1992) are less important in South and Central America (Robinson and Redford 1991). These differences are largely due to a consistent and dedicated group of people who have promoted wildlife management and conservation throughout the Neotropics during the past three decades. This group of people, all participants in the Conferences, has helped avert a crisis. Thus, even though subsistence hunting is a key impact on wildlife in all tropical regions, the main difference between the continents is in the implementation of management, which has a much longer history in South America and has in the last decade been stimulated and coordinated by the Conferences.

Managing subsistence hunting and fishing remains a key issue for wildlife conservation in South and Central America. Subsistence peoples in the Neotropics usually live in rural communities in isolated areas. Extraction of animals for subsistance uses is often much greater than for commercial uses (Tello this volume; Crampton et al. this volume; Bodmer, Pezo, and Fang this volume). Community-based approaches to wildlife management have therefore been a focus for wildlife conservation in Latin America. In this volume we see how community-based approaches are vital to wildlife conservation. In South and Central America local peoples demonstrate a sincere willingness to manage their own wildlife resources, despite an “economic underdevelopment” and a lack of basic necessities. In the “south” it is not only the scientific Western world view that matters—the traditions of indigenous groups and rural communities hold equal sway with the precepts of science. This occurs not only because indigenous and rural people control large areas of undeveloped lands in South America, but because the society at large has incorporated aspects of the other world views into the mainstream.

In this volume, several authors explore the benefits and complications that arise from developing wildlife management plans that explicitly incorporate distinct world views. Ulloa, Rubio-Torgler, and Campos-Rozo explore the complex social and cultural processes required to develop fully participatory management alternatives for the overlap zone between a national park and an indigenous reserve in Colombia. Silvius explores the congruencies and divergences between the traditional management techniques of the Xavante people in Central Brazil and the management approaches of biologists trained in the Western tradition. Townsend, one of the most successful promoters of the participatory method of management with indigenous peoples in South America, encapsulates in a pithy, and characteristically to-the-point manner the true definition of participatory management. The willingness of several countries to establish and find ways to manage such overlap areas is a key theme in Latin American conservation and perhaps one of the key lessons to emerge from the “south.” Crampton and colleagues contribute two articles that trace the development of community management by local, nontribal riberinho peoples in the Mamirauá Sustainable Development Reserve, from the historical overexploitation of turtles, manatees, and fish to the current system of lake rotations and internally set quotas.

Unlike the situation in developed countries, governments in the South often lack financial resources to adequately implement wildlife conservation and management, and rural areas of South and Central America are left to find their own solutions. There are not enough trained biologists to collect the required data to develop biologically sound management plans. Management plans, however, are often required for communities to retain legal rights to the resources on which they depend. Therefore communities take the initiative to develop the management plans and, with the often intermittent help of biologists and NGOs, set out themselves to collect the data they need to set realistic harvesting levels for wildlife and other resources.

Management plans are often based on analysis of sustainability. One of the first questions that a community will ask is “How many animals can we hunt?” Many studies conducted with local communities in Latin America are looking for ways to evaluate the sustainability of hunting. In this volume several papers deal directly with this question. Bodmer and Robinson review simple population models that are used by many projects throughout Latin America to evaluate sustainability of hunting. Naranjo and colleagues apply these models in Chiapas, Mexico, to evaluate the sustainability of hunting for rural and indigenous hunters. Novaro explores in more detail potential applications and theoretical predictions of the source-sink model for managing hunting in both disturbed and undisturbed areas. Puertas and Bodmer show how catch per unit effort can be used to link community participation in wildlife management plans with an analysis of hunting sustainability. González examines how subsistence and commercial uses affect the viability of bird populations in Amazonian flooded forests. Fachín-Terán, Vogt, and Thorbjarnarson look at the sustainability of the Amazonian turtle fishery, while Tello examines the sustainability of subsistence and commercial fishing in Peru’s Pacaya Samiria National Reserve.

Economics is an important part of wildlife use and conservation in the Neotropics. Rural economies depend on wildlife products, many of which are sold in urban centers. Viana et al. follow up on the overview essays by Crampton et al. to describe in detail the economic importance of one Amazonian fishery and the economic balance sheet of local involvement in fisheries management. Sahley, Vargas, and Valdivia describe the clash that occurs when a traditional use system, vicuña-shearing for commercial wool production in Peru, is altered by political and other demands, resulting in an ongoing conflict between profit, culture, and ecology. Contrasting with the vicuña experience, and with the rejection of captive breeding by the Embera documented by Ulloa and colleagues, Nogueira-Filho and Nogueira summarize the intensive research that has made captive breeding of two native species, the collared peccary and capybara, economically viable and culturally acceptable in Brazil. Bodmer, Pezo, and Fang look at the relative importance of wildlife products in rural and urban areas and show the relative insignificance of the urban and international market with respect to the local rural market.

But community-based approaches are not the only focus of wildlife management and conservation in Latin America. Fragmentation and other forms of human encroachment are major concerns in many regions. In this volume Cullen et al. describe the synergy between hunting and fragmentation in the Atlantic Forest of São Paulo state, Brazil, and propose innovative ways in which land users, many of them illegal land invaders, can contribute to the reconstruction of an area whose environmental deterioration started long before they arrived. Working further south in the Atlantic Forest, Crawshaw et al. document the unexpected but potentially ephemeral survival of a jaguar population and highlight the importance of connecting existing large forest fragments that will allow metapopulation-level connectivity of large predators in island parks. Seijas uses GIS techniques to document the spatial patterns of human pressures on the Orinoco crocodile in one river basin in Venezuela, finding unexpected relationships between the presence of humans and crocodiles. Lemos records the wavelike pattern of change sweeping through a primate community following the flooding of a 500-km2 area in the southwestern Brazilian Amazon. Pinder explores niche partitioning and coexistence for native ungulates and introduced cattle in the Brazilian Pantanal, while Fragoso discusses how the western penetration and continuing colonization of remote areas of the Amazon may be having severe impacts on ungulate populations through the introduction of exotic diseases.

The high levels of biodiversity and complex ecological communities that characterize many South and Central American ecosystems demand their own detailed ecological studies and management approaches. The single-species models that are suited to altered ecosystems in temperate zones are not feasible in South America if a management goal is to protect biodiversity and maintain ecosystem function. At the same time the large extent and availability of intact habitats make possible management based on the concepts of metapopulations and source-sink models, and several authors in this book discuss the implications of these models for wildlife conservation in South and Central America.

Local, nonmarket economies, as well as local, national, and global economies, are all involved with wildlife use and must be considered in conservation and management. Pressures on individual species occur at a multiplicity of socioeconomic scales, and therefore management recommendations that consider all these scales must be implemented. It is just as important to understand the decision-making process of an Amazonian fisherman who, faced with a nesting turtle on a river beach, chooses either to kill it or to let it complete the reproductive cycle, as it is to understand the pressures on national governments that grant concessions to international corporations or become signatories to international conservation treaties. Noss and Painter describe this multiscale approach to conservation on several million hectares in the Bolivian Chaco, the result of an ambitious collaboration between the Izoceño-Guaraní people and the Wildlife Conservation Society.

International conservation pressure is influential in many regions, especially in the Amazon, claiming equal voice with local management goals in wildlife conservation and management. Where the United States and Canada achieved most of their development free of the constraints of international supervision and influence, South and Central American countries must often make decisions, both for and against protecting the environment, that are not influenced solely by their internal practices and traditions. (e.g., debt for nature swaps, U.S. aid agency projects, Global Environmental Facility of the United Nations Development Program projects, World Bank projects, Inter American Development Bank projects, International NGO projects, and World Conservation Strategy projects such as Biosphere Reserves). This influence is clearly seen in the case of French Guiana, one of the last nonindependent states in South America. Richard-Hansen and Hansen describe the intriguing process through which an overseas French national agency is relying on the outcomes of the Conferences to institute a territorial system of wildlife management in a place that almost completely lacks preexisting, locally adapted management strategies.

Finally, unlike the situation in North America and Europe, wildlife managers in the “south” play a role not only in natural resource management but also in the political, social, and economic development of their countries. Biologists and managers with Bachelor’s, Master’s, or Ph.D. degrees are among the educated elite in these countries. In the Brazilian state of Acre, for example, on the border with Peru and Bolivia, the government bills itself the “government of the forest.” Several government functionaries, including the governor, are foresters or biologists. The concept of sustainability is thus permeating society from several sources, including the ideals of trained environmental scientists as well as the needs of indigenous and other rural peoples.


PART 1
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Local Peoples and Community Management


2

Conceptual Basis for the Selection of Wildlife Management Strategies by the Embera People in Utría National Park, Chocó, Colombia
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ASTRID ULLOA, HEIDI RUBIO-TORGLER, AND CLAUDIA CAMPOS-ROZO

The depletion of natural resources and the consequent deterioration in quality of life for humans have in recent decades generated the urgent need to rethink the relationship between human groups and nature. Conservation strategies and actions directed toward natural resource management—especially game animals—are now subjects of interest to governments, to nongovernmental organizations (NGOs), to biologists and anthropologists, and of course, to local peoples.

One frequently used tool for conservation is the creation of protected areas. These areas, however, can be a source of conflict in cases when they are superimposed on the lands of local peoples because they bring a normative structure that regulates local peoples’ use of their principal economic base—natural resources such as game animals. Different game management strategies have been attempted, many of them developed by NGOs and academic scientists working jointly with local peoples. Governments have also initiated efforts to support resource management strategies, especially those forms of management that include a wide range of options and rely on methodologies that stimulate participation.

Despite these efforts, it remains a priority to understand the relationship of local people to their land and to conservation areas in order to generate long-term management strategies that are guided by an interdisciplinary and intercultural vision that in turn facilitates their implementation with local communities. Wildlife management strategies aimed at sites where protected and human-use areas overlap will only be effective if they harmonize the use and management of resources with the local inhabitants and if they include plans to recover local resources and encourage the sustainable use of species that are of cultural and ecological interest.

In Colombia there are eighteen protected areas that overlap with indigenous territories, in particular with the legal figure of indigenous reserves, or resguardo (in Colombia, resguardos are lands to which indigenous communities hold legal collective title). Just as in other countries, many of these conservation areas were created without taking into account the social and cultural characteristics of the people and without seeking their participation. Furthermore, in many cases local peoples have been marginalized by the areas’ management system. However, the Colombian Ministry of Environment is investing considerable effort to change the situation.

Article 7 of Law 622 recognizes as a legal land category the overlap zones between national parks and indigenous reserves in Colombia, implying a mandate for joint, participatory management of these areas. This study describes a long-term effort to develop a management strategy for one such overlap zone. The project relied on the historical and cultural relationships of Embera indigenous people with their natural resources to create a strategy that is consonant with recent state level conservation goals and culturally as well as ecologically viable. Following a brief summary of the overall scope of the project, this paper focuses on the process of selecting and reaching an agreement on wildlife management strategies in the national park-indigenous reserve overlap zone. Detailed explanations of the various phases of the project and the participatory methodologies used have been published in Campos, Ulloa, and Rubio 1996; Ulloa et al. 1996; Rubio-Torgler et al. 1998; Rubio-Torgler, Ulloa, and Campos-Rozo 2000; and Campos-Rozo, Rubio-Torgler, and Ulloa 2001.

ISSUES IN RESOURCE USE AND CONSERVATION BY THE EMBERA

There are eight conservation areas in the Chocó Biogeographic Province: seven National Natural Parks and one Flora and Fauna Sanctuary. The 53,200-ha Utría National Natural Park (UNNP) was created in 1987. Eighty-five percent of its land surface area overlaps with three Embera Indigenous Reserves, and this overlap zone supports four communities with a joint population of 600 people (fig. 2.1).

This project arose out of certain conditions existing in the overlap zone: (a) the interaction between two conceptualizations of wildlife management, that of the Embera and that of the national society, which are based on different logics and ways of thinking; (b) the implications of state and local politics and projects related to land and resource management; (c) the process of interaction with other societies in which the Embera communities are immersed, and (d) a reduction in game populations in general and of large primates in particular (howler monkeys, Alouatta palliata, and spider monkeys, Ateles fuscipes); the extinction of the tapir (Tapirus bairdii); and the near-disappearance of the white-lipped peccary (Tayassu pecari). The latter two species are of great symbolic, dietary, and ecological importance for the Embera.

These conditions stimulated the search for commonalities to be used in the joint management of the overlap area, generating an intercultural, consensus-building process that combined Embera and Western approaches to wildlife management, and their visions of the relationship between humans and nature, in order to arrive at a site-specific intercultural and interdisciplinary management strategy. This effort arose as a social decision rather than as a state imposition and relied on the participation of members of sixteen communities, indigenous researchers, the indigenous organization OREWA (Embera Wounan Regional Organization), a state institution (UAESPNN, in the Ministry of the Environment), an NGO (Fundación Natura-Colombia), and several organizations that provided technical support (Colombian Institute for Anthropology and History-ICANH) and funding (The Wildlife Conservation Society, Conservation Food and Health, and the Organization of Ibero-American States). This was one of the first formal attempts in Colombia to arrive at joint wildlife management between an indigenous organization, an NGO, and a governmental institution for a park-reserve overlap area. The objectives were

[image: Image]

FIGURE 2.1   Location of Utría National Park (small polygon), the indigenous reserves (resguardos), numbered 1 through 5, and the Embera communities falling within the park’s influence zone (large polygon).

 

1.   to improve the relationship between the state and local peoples,

2.   to increase the level of participation of local peoples and the OREWA in the management of the area, taking into account their social processes and cultural practices,

3.   to counteract the scarcity of game caused by the impact of recent hunting practices and by the hunting of species with small, at-risk populations or of species vulnerable to anthropic processes, given that a severe impact on wildlife in the area would both reduce the quality of life of the indigenous population and alter ecological processes,

4.   to rescue or give voice to the Embera’s interests and proposals for wildlife management by linking them to those of the national society,

5.   to have an impact on wildlife management policies in national parks and indigenous reserves in Colombia in general.

 

THE EMBERA

The Embera live in rain forest territories where they maintain symbolic, productive and social exchanges with other Embera communities, with other worlds for which they conceive the existence of different beings, and with other cultures. The Embera have traditionally settled in river headwaters in accordance with family linkages and today are concentrated in villages. Currently 70,000 Embera people are distributed primarily in the upper and middle headwaters of the many rivers that drain to the Colombian Pacific or along the Atrato River in the Chocó, Cauca, and Valle Departments. Some Embera also live in Córdoba and in the mountainous and foothill regions of the Cordillera Occidental in Antioquia, Caldas, Risaralda, and Caquetá. Embera economy is currently based on hunting, fishing, gathering, diversified agricultural production, and husbandry of small domestic species. The Embera also market a small agricultural surplus.

For the Embera the universe is structured into three worlds, inhabited by different beings with which humans interact by means of concepts, representations, and practices (fig. 2.2). In the upper world live the creator (dachizeze), the spirits of the dead, and the primordial beings. In the lower world live some jai (vital principles of all beings), wuandras (the mothers of the species), and other entities. The middle world is inhabited by humans, animals, plants, and diverse entities with human and/or animal appearance. Natural resources and their use are underpinned by the concept of wuandra or mothers of the plants and animals. The most important mother is that of the white-lipped peccary, because it determines the abundance or scarcity of species and allows humans to maintain access to and exchange relationships with nature by means of individual practices and the practices of the jaibaná or shaman. The jaibaná is a man or woman who after a long learning process acquires knowledge vital to Embera culture and mediates the interactions between humans and nature.
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FIGURE 2.2   Schematic of the Embera conceptualization of the Universe.

The Embera’s complex body of knowledge of the environment arises from their long historic-cultural process and their relationship with the territory. This knowledge is expressed in their strategies for the management of nature and of resources and in their symbolic, productive, and social activities. Embera wildlife management integrates the human and the nonhuman in a process of reciprocal relationships. Relationships with animals are established by means of (a) the jaibaná, who regulates hunting by designating territories and species as sacred and/or forbidden; (b) selective hunting; (c) interactions among spaces assigned to different uses (shifting agriculture, semi-nomadic, or rotational hunting); (d) diversified production (relationships between hunting, fishing, agriculture, and gathering); and (e) cycles of production associated with seasonal species that provide varied sources of animal and plant proteins.

Game scarcity (see next section) has affected the Embera diet because meat that previously came from now-scarce species, especially white-lipped peccaries, is now provided by smaller species, which formerly were not preferred. Similarly, the symbolic importance of the white-lipped peccary—on which a large part of Embera culture is based—means that game scarcity affects Embera culture as well as their diet. Today, the Embera have several explanations for game scarcity, including the activities of the jaibaná, human population increase, increased demand for game meat, the introduction of firearms, the more frequent use of nonselective hunting with dogs, and forest fragmentation.

BRIEF PROJECT DESCRIPTION

The first phase of the project, which extended from 1990 to 1992, had as its two main objectives to determine the way in which the Embera use wildlife, including hunting practices and use of space, and to promote the implementation of a management agreement for the overlap zone between the communities, the OREWA, and the state government. From June 1990 to November 1991, participatory methods were used to gather data among the four communities in the overlap zone (Rubio-Torgler 1992). Two of the communities are relatively isolated from contact with the national society, while the other two communities are close to Afro-Colombian populations on the coast. In consequence, the latter two communities interact more with the national society than the former, and their lands are impacted by nonindigenous peoples.

In each community one trained participant recorded data on every hunted animal brought into the village, writing down species, weight, sex, location of kill, and method used to hunt the prey. Hunting locations were recorded using participatory mapping methods. Throughout the study period, during their visits to the communities, researchers used observational methods to record Embera perceptions of hunting and of animal ecology (Rubio-Torgler 1992).

Over an 18-month period, the four communities hunted a total of 1,079 animals of 5 reptilian, 6 avian, and 18 mammalian species, representing a biomass of 9,015 kg. Seventy-eight percent of individuals hunted belonged to 5 species: Dasyprocta punctata (269 individuals), Agouti paca (230), Dasypus novemcintus (135), Tayassu tajacu (112), and Mazama americana (95). Seventy-five percent of the biomass came from the same species, with Tayassu tajacu contributing the greatest amount and Dasypus novemcinctus the smallest. No tapirs or white-lipped peccaries were killed, and community members reported that these species had not been seen for a long time. Large primates also were rarely encountered and killed by hunters. The isolated communities hunted more animals overall and more individuals of the larger species than the communities near the coast. This difference is probably due to a combination of game depletion, spurred by economic booms and trade, and cultural change, which alters activity budgets in the communities near the coast (Rubio-Torgler 1992).

As a result of game depletion, the Embera in these communities hunt smaller animals than they did 15 years ago. They want to protect the populations of large species to increase their abundance, but have no interest in protecting “pest” species such as jaguars. Their culture does not contain the concept of biological extinction, and they believe that the jaibaná hides away the animals either as punishment for overhunting by humans or out of malice. However, they are willing to use both traditional and Western scientific methods to lead to the recovery of game animal populations.

The second phase of the project (1994 to 1996) built consensus on alternative strategies for wildlife management among members of sixteen Embera communities located in the influence zone of Utría National Park and representatives of the OREWA, all of whom were part of the project’s core team and participated in research, coordination, evaluation, and budget management. During this stage project participants concentrated on exploring with the indigenous communities the strategies used by the Embera and the national society (both government and civil society) to achieve sustainable wildlife management, identifying social, cultural, and biological aspects that needed to be considered in order to assess the feasibility of each strategy. Project participants also continued the effort to understand Embera conceptualizations and practices related to wildlife, and inquired into systems of perception and representation and the social processes involved in decision making about wildlife. Finally, project participants carried out a feasibility analysis of the different wildlife management strategies that were proposed for the five communities that would be directly or indirectly involved with the implemented strategies and that expressed interest in participating in the management plan. These communities were Alto Bojayá, Alto Baudó, and Boroboro-Valle (direct involvement), as well as Nuquí and Paguí (indirect involvement).

In the third phase of the project, from 1997 through the present, the Embera people have been implementing some of the selected wildlife management strategies within their territories. Unfortunately, because of political problems among the OREWA, Fundación Natura, and the Ministry of Environment, as well as social and political problems at both regional and national scales, these actions have not yet been articulated at a regional level.

CONCEPTUAL FOCUS OF THE PROJECT

This project was conceived as a new approach to wildlife management in protected areas inhabited by local peoples and was based on consensus building and the participation of all stakeholders. Its conceptual focus is based on seven key premises:

1.   Long-term conservation is feasible if it is taken up as a social decision in which local stakeholders put forth their own solutions, rather than having them imposed by the state.

2.   Natural resource management strategies must be planned and implemented in a joint manner, taking into account the wildlife management solutions of the local people, of Western science, and of state policies.

3.   The interaction between western scientific and local knowledge should be pursued and explored.

4.   Management strategies cannot be exported wholesale from one region to another.

5.   The construction of wildlife management strategies must be carried out with an interdisciplinary and intercultural vision.

6.   Different management options must be integrated, with special emphasis on cultural, conservationist, and productive elements.

7.   The conceptualizations, cultural practices, and social and political organization of the local people must always be taken into account to ensure that decision making is autonomous and that there is full participation in the planning, diagnosis, evaluation, analysis, and implementation of conservation actions.

The above premises emerge from the framework provided by the dialogue between local indigenous knowledge and Western knowledge, by the interaction of the disciplines of biology and anthropology, and by state policies (fig. 2.3).

Local indigenous knowledge was defined as the conceptualization and perception of the world by the Embera, with emphasis on their concept of territory and of the relationships between humans and territory and between humans and animals. This knowledge gives rise to particular social activities and practices involved in decision making and in the use and management of productive, social, and symbolic spaces, all of which were considered in the definition of indigenous knowledge.

The interdisciplinary and intercultural dialogue included contributions from biologists, anthropologists, and individuals specialized in other disciplines who participated at specific points in the project. From the anthropological perspective, we set out to understand the stage upon which the interacting actors develop a way of constructing the relationship between humans and nature. This was done primarily by observing the transformations generated by the development and presentation of conservation solutions, mediated by the definitions and cultural practices particular to each actor. This understanding was facilitated by the concept of culture as a permanent process of restructuring meaning, in which society is constantly being reinterpreted, elaborated, and constructed, with structuring categories at the symbolic level that permit the continuity of culture as a dynamic process (García Canclini 1982). In this case one aspect of reality is constructed on the basis of the interests of the local peoples, of an indigenous organization, of a government organization, of an NGO, and of biology and anthropology researchers. In addition, researchers act as mediators that link the relationships proposed by the different actors, because their knowledge of different situations and practices can help the actors to interact under conditions where the political equality of all actors is recognized.
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FIGURE 2.3   Framework for wildlife management with Embera indigenous communities.

The goals of conservation biology are to research human impacts on biological diversity and to develop practical means to prevent the extinction of species (Soulé and Wilcox 1980; Wilson 1988; Primack 1993). The project strove to accomplish these two main goals through the diagnosis of hunting and its impact on wildlife and through the generation of strategies to protect species, always reconciling the needs of animal species with the needs of the people. In this particular case we strove for the conservation of species that have great symbolic and dietary importance for local indigenous peoples as well as of species of great ecological importance.

The indigenous researchers that participated in the core team were members of the indigenous communities and representatives of the OREWA. Each group carried out research on their own reality, based on their own ways of approaching their world, always maintaining interchange with the biologists and anthropologists in order to find solutions to problems. Diverse peoples from the communities also participated in this exchange of knowledge.

METHODOLOGICAL APPROACH

Initially conceived as a participatory process, the project methodology gradually developed into what we term interactive participation. This concept brings together several elements:

1.   Participation promotes the presence of, as well as the giving of opinion by and the action on the part of, all actors during the entire process. Participation is based on respect for differences and considers local people as key actors in the process.

2.   Autonomy proposes decision making and action by the local inhabitants with respect to the use of their territory and wildlife.

3.   Equity works toward equality of political conditions based on the differences between each of the actors, thus generating a respectful dialogue.

4.   Interculturality facilitates the exchange of knowledge, logics, and ways of acting between the two cultures.

5.   Interdisciplinarity seeks a joint vision by the social and natural sciences of the problem and its solutions.

6.    Communication explores the different systems of perception and representation of the two cultures. Communications were complemented by various materials used to socialize information—pamphlets, tapes, maps, calendars, posters, guides, and others.

7.   Continuity proposes a long-term process that can be adjusted according to political, social, cultural and environmental conditions.

In order to develop the methodology and include each of the above elements, we took into account cultural aspects of the Embera:

1.   social organization (nuclear family and kinship networks);

2.   mechanisms of social control and cohesion, such as head of kin, the jaibaná, traditional leaders, the new categories of leaders, and the OREWA;

3.   the traditional system for reaching consensus and for decision making (majority);

4.   traditional systems of representation (oral, graphical, musical, and others);

5.   traditional (oral) and new (schooling) ways of socializing information;

6.   perceptions and explanation for the decrease and extinction of game (e.g., the actions of the jaibaná);

7.   cultural strategies for game management such as rotational hunting;

8.   traditional classification systems for animals (e.g., by habitat or behavior);

9.   values and attitudes with respect to wildlife, that is, the absence of the concept of extinction.

Similarly, we also considered the proposals that the communities have for their own future and development, to avoid the external imposition of projects alien to the local cultural or environmental reality, and to allow instead projects to be constructed at the local level in a decentralized fashion. In this way the local inhabitants would make their own decisions about the planning, diagnosis of, implementation of, and follow-up on all aspects of the project that impinge on their territory.

We also took into account parallel aspects in the national society: (a) control mechanisms (e.g., environmental legislation); (b) national policy with respect to other ethnic groups; (c) national policies for participation and the opportunities/ mechanisms available for participation; (d) representational systems (oral and written) and mechanisms for socializing these systems (written materials, maps, and data bases); (e) perceptions and explanations for the decrease and extinction of wildlife from the Western perspective (anthropic and environmental factors); (f) legal wildlife management strategies (hunting seasons, wildlife refuges, captive breeding, and others); (g) biological systems of classification; (h) values and attitudes toward wildlife (conservation); and i) wildlife management policies inherent to each of the participating institutions.

CONSENSUS-BUILDING AND SELECTION OF WILDLIFE MANAGEMENT ALTERNATIVES

A basic step required to initiate consensus building among the above mentioned actors, a step that although obvious is often ignored, was to recognize that two different conceptualizations and ways of thinking were interacting with each other. The management strategies to be considered were therefore defined while taking into consideration six elements, that are linked together by means of the project’s interactive participation methodology:

1.   a study of the Embera population and Embera use of territory and wildlife;

2.   Embera wildlife management strategies;

3.   national and legal strategies;

4.   interests and requirements of the communities that live in the park;

5.   environmental policies of the NGO and the government;

6.   historical, cultural, and ecological context at the local, regional, national, and global scale.

The three indigenous reserves that overlap with the park participated in the process through representatives from fourteen of their communities. Representatives from two communities from nearby reserves also participated because the proposed solutions would affect not only the overlap zone but also the surrounding populations for political, sociocultural, and environmental reasons. The Embera, through the OREWA, have always proposed solutions that apply not only to one isolated case but that can be extended to all communities. According to their conception, all Embera have access to the territory. Additionally, if the communities from reserves that do not fall within the park were ignored, the project would be overlooking the reality of kinship and social relationships that link these groups directly to the park. Another factor was biological: the movement of animals links spaces and ecosystems. Finally, conservation actions must involve the greatest number of people and institutions possible, as such involvement gives these actions the regional recognition required to make them viable.

The participation of indigenous researchers facilitated not only the interactions among the various actors and institutions but also the construction of a common language. The perceptions of the OREWA and the indigenous researchers were key in guiding the dynamic of a communication process adjusted to Embera parameters. This dynamic was established at two levels: encounters and the preparation of materials.

Encounters are defined as interactive opportunities for reflection and included meetings, workshops, and committees. As the point where collective analysis leading to decision making was initiated, these encounters became the focal element of the dynamic. Two social processes took place during these encounters: participation / consensus building / decision making and exchange of knowledge and feedback.

Workshops were open opportunities for consensus building and participation and were based on the traditional form of agreement, that is, decision by majority. They were complemented by various materials used to socialize information—pamphlets, tapes, maps, calendars, posters, guides, and others. Since encounters are brief, time-limited events, these printed and taped materials gave continuity to the process of reflection. They also served to incorporate into the process other community members who were not present at the workshops.

Elaboration of materials took into account several variables, both thematic and representational in nature, and relied on the communication strategies most appropriate to Embera culture. Graphic and oral materials were best accepted by the communities because they fit into traditional forms of representation. Community members expressed interest in understanding the problems of game scarcity from the Western perspective and the solutions proposed by the national society. Therefore references to these concepts and perspectives were included in the representational materials.

PRESELECTION OF ALTERNATIVE MANAGEMENT STRATEGIES

We carried out a preselection of potentially appropriate management strategies, taking into account our survey of Embera use of territory and wildlife; Embera management strategies; legal strategies; the interests and needs of the communities; the environmental policies of the OREWA, Fundación Natura, and the Ministry of Environment; and the territorial and environmental contexts of the park-reserve overlap zone. We established basic principles to be used as guidelines in this preselection, principles which would enable the long-term continuity of Embera culture as well as that of the ecosystem in which it occurs. Based on an eventual analysis of their social and biological viability, a final set of alternatives would be chosen for implementation by the communities from this pool of preselected alternatives.

PRINCIPLES TO BE CONSIDERED: CULTURAL, CONSERVATIONIST, AND PRODUCTIVE

The cultural principle demands a consideration of the conceptions and knowledge of the human-nature relationship, values and meanings of nature, social practices, productive processes, and processes of interaction with other societies, taking into account the role played by nonhuman nature in all of these factors. The relationship between humans and nature is in most indigenous cultures a continuous process of reciprocal relations, and must be viewed in an integral way, so that one does not consider only the resource. Similarly, one must consider the knowledge of and interest in nonhuman species and the practices, innovations, and cultural strategies that refer to resource management in general and game animals in particular. The cultural principle also implies a recovery and consolidation of local knowledge and management strategies (e.g., culturally restricted territories, agreement on use of animals with the mothers or owners of the animals, and identification of protein sources other than hunted animals). It further implies a need to understand and incorporate Embera explanations for the scarcity of animals, thus adjusting the management alternatives to Embera cultural parameters. Additionally, one must consider the impact of national, regional and local policies and development plans on culture.

The conservationist principle demands a consideration of the environmental conditions, an evaluation of supply and demand of natural resources, biological characteristics of the species, extinction processes, and the environmental carrying capacity. The goal of the conservation element of the strategies is sustainable use of wildlife or at least long-term sustained harvest, attaining the maximum production for human consumption that will not deplete wildlife populations or make them vulnerable to local extinction. Implicit in this principle is management with and for people because long-term conservation is viable only when local practices and knowledge and ethnic rights are considered along with the scientific knowledge of the biological and social sciences.

The productive principle calls for technical improvements in the management of traditional or new resources (introduced species or those that are not regularly used) in order to achieve greater productivity of animal or plant protein, a process that can help reduce pressure on game animals. This principle aims at generating strategies that ensure food quality and security for local inhabitants.

CATEGORIES OF WILDLIFE MANAGEMENT

In accordance with the above principles, four types of management were proposed. They were categorized according to their influence on wildlife by a social group.

Direct management occurs when a human group takes action to control and/or conserve species or groups of species by means of actions that directly affect them or their habitat:

1.   Symbolic practices are based on hunting restrictions or prohibitions associated with symbolic criteria and specific ritual practices; they generate actions and allow control of animals by a group or people or an individual. They derive from cultural conceptualizations and generate social practices.

2.   Conservationist practices are those that most human groups use to maintain equilibrium between supply and demand of natural resources used for a variety of purposes, such as food, symbolic, aesthetic or spiritual, among others. These practices may allow the increase of animal populations, for example, when they are released from hunting pressure at certain times or places.

Indirect management occurs when a human group carries out productive practices that provide food security and that decrease pressure on wildlife populations. There are several distinct forms of indirect management:

1.   Extensive practices apply traditional economic practices to resources that are not traditionally used. In order to be considered extensive, the resource must be congruent with the cosmology of the social group. It must further be easily attained, and techniques for its use must be easily acquired. Also, it must be near to the territory used by the community, and it must be acceptable in the diet.

2.   Technical improvement practices increase the quantity or quality of a resource by improving the technical level of traditional productive practices.

3.   Cultural change practices require the modification of the relationship between humans and nature both at the symbolic and the daily use level in order to allow access to a resource. Use of this type of practice requires the acquisition of new knowledge about the resource at the ecological and technological level, and this new knowledge implies sociocultural changes.

EMBERA AND NATIONAL SOCIETY WILDLIFE MANAGEMENT STRATEGIES

Once the ground rules for reaching concordance on any suggested wildlife management strategy had been set, the project proceeded to revisit those strategies of the Embera and national societies that ensure the continuity of both Embera culture and species conservation and that provide an optional source of animal protein (table 2.1). By opening up a discussion with the Embera communities about their own management strategies, we were also able to discuss other management options, as viewed from the perspective of their culture. This approach ensured that the proposals would actually be developed and implemented.

TABLE 2.1  Types of Wildlife Management and Alternatives Preselected for Analysis by the Embera
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Embera wildlife management strategies include the diversified use of wildlife, diversified sources of vegetable and animal protein, symbolic reciprocity relations with animals, diversified production (explicit links between hunting, fishing, agriculture, and gathering activities), productive cycles associated with seasonal species, and interaction of spaces designated for different uses (by means of shifting agriculture, seminomadic or rotational hunting, and selective hunting). Currently, the Embera’s ability to use the full range of strategies is limited by social, environmental, and territorial changes. These limitations dictate the need for agreement on new strategies, which although based on traditional Embera practices, have a new connotation due to the Embera’s current situation.

We also took into consideration the dynamic nature of Embera society, a society that has experienced a series of interactions that have contributed to the introduction—or rather imposition—of new social structures within the communities and of new ways of organization. These new ways have persisted in some situations because, paradoxically, they serve to retain cultural identity. This means that day-today new knowledge and social processes arise that must or will be appropriated, transformed, or given new meaning.

At the same time we also took into account governmental proposals for in situ (protected areas, establishment of restricted use areas, regulations on wildlife use, and reintroduction and repopulation of species) and ex situ (captive breeding) wildlife protection. Parallel to these legally accepted strategies we also included proposals from the civil society with articulate conservation actions that take into account the interests of local peoples, such as community reserves, protection of wildlife sources, protection of water bodies, substitution of protein sources, and rotation of hunting zones, among others.

Multiple indirect strategies for wildlife management exist, such as ecotourism, craft sales, photo safaris, collection of vegetable ivory, agroforestry, pisciculture, and use of such pest species as pigeons. Project participants preferred, however, to search for solutions to wildlife scarcity that were based on traditional Embera strategies, solutions that would directly or indirectly advance wildlife conservation.

PRESELECTED ALTERNATIVES

Taking into account cultural, conservationist, and productive principles, along with the kinds of management strategies available, project participants preselected the following alternatives: control of animals by the jaibaná, wildlife refuges, selective hunting and hunting bans (total or by reproductive season, age, or sex), use of marine fisheries, breeding of smaller domestic species, and captive breeding of native species. The alternatives in the final proposal are expressed in Western terminology. Conceptually, however, with the exception of captive breeding, they are based on Embera ideas and strategies that legitimize the people’s knowledge and their relationship with the environment (table 2.1).

Control of Animals by the Jaibaná The jaibaná sustains the relationship of symbolic reciprocity between animals and the Embera. In order for any management alternative to be viable, control of animals by the jaibaná must be proposed as a vital element that articulates Embera cosmology and that is the starting point from which other alternatives can then be proposed. Control of animals by the jaibaná occurs when the jaibaná interacts with the mothers of the species in order to lock up the white-lipped peccary in the underworld or to uncover the underworld to release the white-lipped peccary. This control causes the abundance of game animals to increase or decrease. The Embera believe that the disappearance of species from their territories is caused by the actions of the jaibaná.

Wildlife Refuges The concept of wildlife refuges encompasses practices such as restrictions on a territory by a jaibaná, rotational and seminomadic hunting, diversified production, diversified protein sources, and interaction among spaces designated for different uses. All of these practices remove pressure from a portion of land and also make available protein from different plant and animal sources. These Embera strategies are related to national society strategies, such as protected areas, restricted use areas (faunal refuges and hunting reserves), faunal source areas, communal reserves and rotation of hunting areas, all of which also have the goal of leaving an area free of pressure.

Based on the conceptual congruence between Embera and national society strategies, we reached consensus on the definition of wildlife refuges as portions of land where a human group decides to stop hunting and extracting animals for a predetermined time in order to allow animal populations to maintain themselves or to increase. These refuges also function as sources of animals that disperse into hunting areas. In setting the boundaries of a refuge, one must consider spaces available for the productive, social, and symbolic activities of the human group as well as the occurrence of habitats used by the animals of interest.

Selective Hunting or Hunting Bans This concept encompasses Embera practices such as selective hunting, diversified production, symbolic reciprocity relationship with animals, and practices of the jaibaná associated with restrictions placed on some species. These strategies coincide at the conceptual level with such national society strategies as regulation of the use of wildlife and hunting bans. Therefore we reached consensus on the definition of selective hunting and hunting bans as occurring when a group of people decide to use or hunt in a selective way one or more animal species during a predetermined time with the objective of allowing the populations of these species to increase or be maintained so that they may be sustainably hunted.

Use of New Resources The concept of use of new resources encompasses both Embera practices of diversified production and the national society’s strategy of the substitution of protein sources. We therefore define the use of new resources as the use of an animal species (new to the area or new to use) in a sustainable manner within a local productive practice, with the consequent reduction of pressure on wildlife by means of protein substitution.

Improvement of Animal Husbandry This concept encompasses Embera practices of diversified production, which in turn is related to such national society strategies as substitution of protein sources. Given this congruence in the strategies, the project reached consensus on the use of livestock, defining improvement in small animal husbandry as an increase in the quality and quantity of production associated with small domesticated species in order to decrease pressure on wildlife populations. In this project, chickens and pigs were chosen as target species for increased production.

Captive Breeding for Food The concept of captive breeding brings together the Embera concepts of symbolic reciprocity with animals by the jaibaná, the keeping of pets, and of diversified production with the national society concept of captive breeding. We define captive breeding for food as the rearing and reproduction of wild species in captive or semi-captive conditions that achieves stable productivity, which in the long term serves as a protein option for local peoples.

DEFINING SOCIOCULTURAL AND BIOLOGICAL VIABILITY OF THE PRESELECTED ALTERNATIVE STRATEGIES

Once a set of potential alternative management strategies had been preselected, the project needed to analyze the viability of each one. We defined viability as the ability to sustain traditional practices, to increase the amount of meat available to each individual, and to improve health and nutrition levels, thus ensuring food security to the Embera as well as the recovery or maintenance of game populations. Project participants determined the minimum sociocultural and biological concepts and elements to be taken into account to accurately gauge the viability of each of the alternatives. These factors are not always easy to approach or identify because of limited basic information about the area and the short amount of time available for research afforded by the real need to make timely decisions about management. Nevertheless, these concepts and elements serve as guides to infer the feasibility of the strategies.

SOCIOCULTURAL CONCEPTS AND ELEMENTS USED TO DEFINE THE VIABILITY OF WILDLIFE MANAGEMENT STRATEGIES

To be socioculturally viable, it is not enough for an alternative to provide an optional protein source and result in long-term management of resources. It must also (a) derive from the people’s own strategies, (b) be accepted by a group that is representative of the community in terms of numbers, social rank, and gender, (c) not obstruct any cultural, political, or economic processes, and (d) not generate processes that cannot be culturally assumed due to cultural concepts or daily practices. Viability analyses must therefore take into account forms of social organization, processes of socialization, and cultural interrelations, along with a people’s conceptualization and knowledge of the universe and of their territory and their ideas about the relationship between humans and nonhuman nature (table 2.2).

TABLE 2.2  General Factors for Evaluating the Sociocultural Viability of Wildlife Management Alternatives


	Conceptualization and knowledge of the universe

	   a. Interacting time scales

	   b. Spaces in which these time scales act

	Territory

	   a. Capacity for cultural reproduction

	   b. Ability to sustain the population

	   c. Boundaries

	   d. Relationship among use spaces

	   e. Resource use processes

	   f. Regulation and access

	   g. History of sociocultural and environmental processes

	Relationship between humans and nature

	   a. Entities that make up the universe

	   b. Relationships with the entities

	   c. Clasification of animals

	   d. Strategies for use and management

	   e. Perceptions and values of abundance and scarcity

	Socialization

	   a. Systems of perception and presentation

	   b. Socialization processes

	Organization, cohesion, control, and social regulation

	   a. Internal systems for social regulation and authority

	Intercultural relationships and transformations at conceptual, social, and cultural levels

	   a. Conceptualized

	   b. Socialized

	   c. In organization, cohesion, and social control

	   d. In productive activities



BIOLOGICAL ASPECTS AND ELEMENTS USED TO DEFINE THE VIABILITY OF WILDLIFE MANAGEMENT STRATEGIES

An alternative is considered biologically viable if it helps wildlife populations to increase and if it allows extraction without affecting population viability. The factors that help to define the biological viability of the alternatives can be determined by studies of how the people use their territory and wildlife, by evaluations of population density, and through theoretical analyses. Other biological aspects such as resilience and resistance of ecosystems and communities are also important in determining the biological viability of wildlife management strategies. However, given the immediate need for conservation of wildlife populations of economic importance to the local people, in this respect it was impossible to carry out the complex, long-term, and expensive studies necessary to evaluate these aspects of the biology of the system.

SOCIOCULTURAL AND BIOLOGICAL FEASIBILITY OF EACH OF THE ALTERNATIVE MANAGEMENT STRATEGIES PRESELECTED FOR THE PARK-RESERVE OVERLAP ZONE

Between 1994 and 1996, the period of analysis, eight workshops were carried out, one for each preselected alternative, in conjunction with local meetings and other consensus-building processes headed by the indigenous researchers at the local level. These local meetings gave continuity to the reflection process started in the workshops.

In the workshops the social, political, and environmental processes that could result from specific management strategies were discussed. Discussions were based on factors previously identified by the researchers. The dynamic consisted in exercises that generated reflection, carried out in Embera language with the support of the indigenous researchers (for example, analyzing changes in gender-specific daily practices that would result from captive breeding). The information was socialized following the perceptional and representational systems of the Embera, that is, using graphical (face and body painting), oral and musical traditions, and other traditions of the material culture.

SELECTION OF THE ALTERNATIVES BY THE COMMUNITIES

After two years (1994–1996) of consensus-building exercises among all the stakeholders and based on the preselected alternatives, five final strategies were selected (table 2.3). These strategies blended cultural, conservationist, and productive elements and consolidated and strengthened Embera knowledge.

Captive breeding was considered to have low social feasibility and was eliminated from the list of preselected alternatives. More specifically, captive breeding was not deemed a valid alternative because in Embera conceptualizations animals are cared for by their wuandras, or mothers, and are under the control of the jaibaná. Therefore wild animals do not require any additional care. Implementation of captive breeding would imply a conceptual change in which humans would replace the wuandras and would have to take care of the animals without mediation by the jaibaná. Additionally, captive breeding would imply changes in daily practices due to the maintenance requirements of the captive animals.

Although the final proposal was formulated in Western terminology, its alternatives respond directly to Embera ideas and practices and sought legitimacy in their knowledge and ways of relating to nature. To illustrate the sociocultural and biological feasibility analysis carried out for each alternative, we describe below the decisions taken with respect to the establishment of wildlife refuges.

TABLE 2.3  Selected Wildlife Management Strategies
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THE WILDLIFE REFUGES

/ TATSIRÂ EMBERA EJUA ANIMARA GUACAUATA / LAND FOR TAKING CARE OF THE ANIMALS WITHIN THE TERRITORY /

The Embera from the park-reserve overlap zone communities chose to establish refuges that would allow the recovery of white-lipped peccaries, collared peccaries, red brocket deer, spider monkeys, howler monkeys, white-faced capuchin monkeys, armadillos, pacas, and agoutis, all species valued for their size, taste, and multiple uses. Additionally, it was noted that refuges would help the recovery of the white-lipped peccary population should these animals return to the region. The area of the refuges was chosen by the communities themselves, guaranteeing that these refuges will be viable in the long term because local people rather than planners unfamiliar with local realities will generate, manage, and assume responsibility for refuges.

Of the 42,300 ha of land surface area in the overlap zone, 14,952 (35.34%) were proposed as refuges, using geographical boundaries that make them easy to locate both on maps and by the local people. The community of Santa María de Condoto selected 3,456 ha; Unión Chocó, 8,271 ha; Boroboro, 1,725 ha; and Jurubidá, 1,500 ha. According to Posada (1991), only 4.8% of the overlap zone is anthropogenically disturbed, while an additional 10.9% is in some way influenced by human activities. These numbers probably have not varied much in the last few years, given the stability of demographic and socioeconomic conditions in the area. This means that approximately 84.3%, that is, 35,658.9 ha, of the overlap zone supports little disturbed forests.

In the diagnosis of use of territory, spaces used for living, agriculture, and hunting by the four communities were determined. Based on these data one can see that the refuges do not overlap with areas used for productive activities such as agriculture, where hunting would also be practiced on a sporadic basis. Similarly, they do not overlap with communal productive areas where activities such as gathering take place and that can experience intensive use by hunters. Furthermore, the eventual expansion of the boundaries of productive activities, especially agriculture, will not interfere with the refuges in the long term because topographical boundaries limit such expansion.

Likewise, based on the Embera vision of the territory, conceptual concordances with refuges were also established. In the proposed refuges, the sites through which animals are locked up and the sites where the animals come out into the world (caves, ponds, and ritual sites) coincide with physical sites in the world inhabited by humans. The fact that there are specific places where these two sites coincide makes it possible for the animals to return through these sites and allows them to disperse among refuges. In Santa María there are also places that have already been protected as refuges by the practices of the jaibaná. Such a site is the mouth of the Omando river, where according to oral tradition, more than thirty years ago the jaibaná Ventura placed a monster as a guardian so that nobody would hunt in the area. Also, in Unión Chocó, at the headwaters of the Bojayá River, there are caves that provide access to the underworld, and from which animals can therefore emerge.

The refuges also coincide with the dwelling place of the nusi, or giant fish, of the pakore, or grandmother of the animals, and with the exit sites of the wuandras, all vital beings in Embera thought. Since these sacred spaces overlap with the refuges, a relationship is established with the animals by means of the symbolic human-animal reciprocity, and the management alternative becomes quite feasible. Refuge viability is also strengthened by the fact that the relations, classifications, perceptions of abundance and scarcity, and expectations of the Embera coincide for the most part with the biological expectation of increase of animal populations, i.e., whether they are vulnerable, threatened, or common species (table 2.4).

Based on Embera knowledge and by means of surveys of the proposed refuge areas, we observed that the forest is in good conservation shape, that it is composed of a mosaic of habitats, and that the vegetation is not undergoing high levels of intervention. These observations indicate that the habitat should provide the necessary resources for the species of interest. Additionally, the refuges are located toward the center of the overlap zone, and between them there is a continuum of forest that experiences sporadic use for hunting and gathering of plant products, providing a habitat corridor between the refuges. Additionally, relatively undisturbed forests are located to the north and east of the overlap zone. These factors increase the potential for protection of species with large home ranges or migratory habits. They also prevent the fragmentation of the populations as a whole into smaller populations that would be more vulnerable to extinction, and they may maintain genetic variability by permitting the exchange of individuals among subpopulations. Finally, the shape of the refuges is delimited by geographic features and tends to be oval or round so that the borders tend to be distant from the center and edge effects are minimized.

TABLE 2.4  Species of Interest to Conservation from the Biological and Embera Perspectives
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*Biological expectation of recovery: refers to the feasibility of recovery or maintenance of the populations; it is defined by taking into account only the intrinsic characteristics of the species, excluding anthropic pressure that is absent in a refuge.

Theoretical analyses that incorporate home range, size of the overlap area, and reproductive rates and that were used to predict the number of individuals or groups that could be sustained by each refuge indicate that the protection of spider monkeys, howler monkeys, and capuchins is feasible (H. Rubio-Torgler unpublished data). Of course, their recovery must be linked to hunting bans because these three species are locally threatened. The numbers of collared peccaries and brocket deer will vary in the refuges, given that their abundances already vary over the entire overlap zone: they are more common in the interior than in the coastal zones where they are threatened (H. Rubio-Torgler unpublished data). For the white-lipped peccary, on the other hand, it is unlikely that the refuges will protect several groups, in as much that the species may currently be undergoing local extinction. Therefore, for threatened populations of all species to recover and disperse throughout the hunting zone, the refuges must be left without hunting for an extensive period of time. Although the decision of when to end the refuge strategy is a social one, it has been suggested by the indigenous people that one of the refuges could be temporarily opened if considered necessary or that use of the refuges for hunting could be rotated based on the recovery of the populations in them.

By proposing refuges linked to the control of animals by the jaibaná and by basing management on culturally established strategies, a process is generated that, although requiring input of new information, contributes to Embera cultural continuity and facilitates the development of the strategy in the long term. Another element to be considered is the fact that conceptually the structure of the refuge is present in the mind of the Embera as a space regulated by productive practices and by the control of the jaibaná.

Nevertheless, as a new form of management, refuges require periodic evaluations of their effectiveness. Monitoring allows one to know whether populations are increasing or whether individuals are dispersing toward hunting zones. Monitoring also implies consensus with people from other surrounding communities, Embera as well as Afro-Colombian and mestizo. Therefore specific individuals must be charged with evaluation of the biological and social effectiveness of the refuges.

Since there are no local mechanisms for evaluating the effectiveness of the refuges, the Embera must determine whether they need outsiders to measure changes in population abundance or whether they can do it by means of traditional roles, such as tongueros (persons who can see the spiritual world by drinking hallucinatory plants), yerbateros (individuals who use plants to cure different illness), and expert hunters. Given these alternatives, the Embera have suggested control by means of traditional and nontraditional forms, such as establishment of a system of regulations, including forms of access to the refuges, and of biological monitoring. At this point it is best not to create new hierarchies of individuals that do not fit into traditional hierarchies or roles. Otherwise, a desire for power could be created among the individuals elected to carry out the control and monitoring, since responsibility would be centered on them. Thus, the implementation process will have to be assumed by all members of the community rather than assigned to a few individuals.

The above factors all suggest that wildlife refuges can become sources of game animals for hunters of the four Embera communities and that they represent a viable form of land use. Currently, wildlife refuges exist in the four communities located in the overlap zone. However, in order for the process to be viable, information about the refuges must be socialized. The most important topics that must be socialized and monitored are minimum area requirements for animal reproduction, population sizes, space used by animals, population growth rates, diet, reproductive behavior, social structure of some of the species, population monitoring methods, and long-term monitoring. In order for the refuges to be viable, they must be implemented in parallel with other alternative strategies of protein procurement and strengthened with hunting bans. In other words, the three basic principles initially proposed must be kept in mind: cultural, conservationist, and productive.

FACTORS THAT AFFECT THE CONTINUITY AND SUCCESS OF THE PROJECT

For continuity to be guaranteed, the process of reaching consensus on wildlife management alternatives must count on the political support and will of all the stakeholders during implementation and follow-up. Among the actions that must be implemented and that must be monitored to ensure continuity are the promotion of activities that will improve the procurement of protein from nonhunting sources, analysis of cultural changes generated by the process, strengthening of intercultural relations, and appropriate application of the communication mechanisms that generate better intercultural relationships and that allow the communities to continue with research and dissemination of results.

However, success and management continuity also depend on two other key factors: cultural continuity and strengthening of participatory processes. Wildlife management based on the conceptualizations of the local people necessarily implies guaranteeing the basic conditions that support the cultural continuity of this human group and of their territory, and recognizing the rights that all communities have to make use of their environment in accordance with their traditional practices. These grant the people the autonomy to decide, under the forms and mechanisms of organization established by their own culture, what actions to take toward management. At the same time the participatory process requires that all stakeholders remain engaged. Such engagement is necessary not only for communities, indigenous organizations, and the State that are directly involved and are the ones immediately affected by the decisions taken about their territories, but also for other human groups, NGOs, etc. indirectly involved and that are members of the civil society. Furthermore, the participatory process must encourage decentralization of State actions, so that real management based on local autonomy can take place. This decentralization implies presenting and assuming the issue of wildlife management as the responsibility of both the local inhabitants and of the State.

Diverse other cultural, ecological, economic, political, and participatory factors and basic conditions affect the success of any consensus and implementation process for long-term wildlife management. These factors can and should be taken into account because they can influence the process depending on the context or level at which they occur (local, regional, national, or transnational). Examples of these factors include development programs instituted at the national or transnational level. While it is clearly necessary to articulate local plans with the nation’s reality, it must also be recognized that these two visions are often in conflict because the interests of the nation do not always coincide with the interests of indigenous peoples. A contributing problem in Colombia is that the policies of the Ministry of Environment change depending on the identity of the officials in power, and these changes can accelerate, delay, or otherwise affect the wildlife management process. Finally, social conditions, i.e., the presence of paramilitaries and guerillas, means that consensus-building processes are threatened by violence. Environmental priorities are placed on the back burner because the social conditions necessary for the implementation of a program based on participation and consensus are lacking.

It is therefore not surprising that not all the wildlife management strategies selected by the project have been implemented in the overlap zone. This delay and decoupling of the strategies is also due in part to a lack of interinstitutional coordination and to the political problems existing between the indigenous organization, the National Park, and the NGO Fundación Natura. Additionally, at the local level a series of infrastructure development and tourism projects have been established that will eventually affect the area and its inhabitants. Despite these factors, since 1997 members of the four communities in the overlap zone and several of the neighboring communities have implemented at the local level several conservationist wildlife management strategies: refuges, bans, and reliance on marine fisheries.
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THE XAVANTE OF RIO DAS MORTES INDIGENOUS RESERVE, MATO GROSSO, BRAZIL

KIRSTEN M. SILVIUS

Several authors have suggested that indigenous lands in the Neotropics function or could function as important conservation units (Redford and Stearman 1993; Peres 1994; Peres and Terborgh 1995; Redford and Mansour 1996). In the Amazon there are approximately 250 indigenous reserves, representing 44% of government-managed land area (Peres and Terborgh 1995). Twenty percent of the Brazilian Amazon alone is indigenous land. On the basis of land area and of documented levels of species diversity in Amazonia, these lands hold within their boundaries a high proportion of the world’s biodiversity, most of it as yet unstudied. Hunting, however, can locally reduce or eliminate vertebrate populations on indigenous lands, especially during the transition from subsistence to market economies, from nomadic to sedentary settlement patterns and from traditional hunting technologies to the use of guns (Bodmer, Fang, and Moya 1988a; Robinson and Redford 1991; Vickers 1991; Redford and Stearman 1993; Peres 1994; Bodmer, Eisenberg, and Redford 1997; Auzel and Wilkie 2000; Eaves and Ruggiero 2000; Fragoso, Silvius, and Prada 2000; Hill and Padwe 2000; Leeuwenberg and Robinson 2000; Mena et al. 2000; Robinson and Bennett 2000a; Yost and Kelley 1983). The fact that hunting is an integral part of indigenous cultures in the Amazon thus brings into question the value of indigenous lands for the conservation of large vertebrates. If indigenous reserves are to play a role in national and regional conservation strategies, the causes of game depletion by indigenous people must be understood and remedied through appropriate management. At stake are not only the biodiversity supported by the vast expanses of forest and savanna ecosystems encompassed by indigenous lands, but also the traditional cultures of the region.

In response to game declines on their reserves and the resultant impact on diet quality and traditional livelihoods, several Neotropical indigenous communities have initiated collaborations with biologists to develop sustainable wildlife use practices (Ulloa, Rubio-Torgler, and Campos-Rozo 1996; Leeuwenberg and Robinson 2000; Souza-Mazurek et al. 2000; Townsend 2000b; Townsend et al. 2001; Noss and Painter this volume.) As highlighted by Ulloa, Rubio-Torgler, and Campos-Rozo (this volume), biologists working with indigenous peoples must balance the ecological rules under which wildlife populations operate with the cultural rules under which indigenous populations operate. A similar situation is experienced by health workers seeking to balance indigenous views of disease with the knowledge of Western medicine (Albert and Gomez 1997). Often, the traditional management practices of the indigenous group in question offer the best means of approximating the management prescriptions of Western science, with the added advantage that traditional practices are more likely to be adhered to than alien practices that do not have a basis in the indigenous world view.

In this article I explore ways in which biologists and indigenous peoples can reach consensus on game management plans by reviewing the motivations, dynamics, and management outcomes of the Xavante Wildlife Management project, which has been under way in central Brazil since 1990 (Leeuwenberg 1997a,b; Fragoso, Silvius, and Prada 2000; Graham 2000; Leeuwenberg and Robinson 2000). I focus on aspects of the Xavante culture and of the project itself that may have influenced the final management decisions made by the community. I then review the findings of biologists and anthropologists working on other indigenous hunting studies and in the process develop a set of loose guidelines for biologists working with indigenous peoples in South and Central America. These guidelines summarize some of the common factors found to affect hunting practices and game depletion in several indigenous reserves.

THE XAVANTE PROJECT

The Xavante people have traditionally lived in the savannas and woodlands of central Brazil’s cerrado ecosystem. Their once extensive range and population is now reduced to approximately 9,000 people living on five reserves in Mato Grosso state (Graham 2000). Hunting is a key element of Xavante culture (Maybury-Lewis 1967). Despite extensive contact with Brazilian national society, Eteñitepa, the dominant community in the 330,000-ha Rio das Mortes Reserve, maintains a highly traditional life style. When community members noted a decline in their hunting yields in the late 1980s, they sought advice from World Wildlife Fund (WWF)-Brazil. From 1991 to 1993 wildlife biologist Frans Leeuwneberg worked with the Xavante to collect basic data on hunting effort, hunting areas, sex ratios, and age structure of hunted animals (Leeuwenberg 1997a,b; Leeuwenberg and Robinson 2000), all of which are required to assess the status of wildlife populations on the reserve and to determine the sustainability of the communities hunting practices (Bodmer and Robinson this volume).

After three years of data collection, Leeuwenberg concluded that tapirs (Tapirus terrestris) were being hunted unsustainably. He based his conclusion on a comparison of actual harvest rates with potential productivity. Age structure analyses for pampas (Ozotoceros bezoarcticus) and marsh deer (Blastoceros dichotomus) suggested these species too were overhunted, even though very low numbers of pampas deer were being killed. The situation for giant anteaters (Myrmecophaga tridactyla) was less obvious, as adequate data on carrying capacity and productivity were not available for the area. However, these animals were being hunted at such a high rate that there was a good probability that they were being overhunted (Leeuwenberg 1994; Leeuwenberg 1997a,b; Leeuwenberg and Robinson 2000). The same indices showed that other regularly hunted species of concern, including brocket deer (Mazama americana), collared peccaries (Tayassu tajacu), and white-lipped peccaries (Tayassu pecari), were being sustainably hunted.

From 1995 to1997 wildlife biologist José M. V. Fragoso designed a continuous monitoring system and an adaptive management plan, based on data already collected by Leeuwenberg and on new, track-based indices of animal population abundances (Fragoso, Silvius, and Prada 2000). Because most sedentary indigenous groups have a limited hunting radius, Fragoso’s design used tracks to assess the relative abundances of key game species at three incremental distances from the village. The rationale was that when areas are left undisturbed for long periods of time due to low hunting pressure far from a village, a source-sink dynamic may be created if the reserve is large and continuous. As long as production is high in the distant areas, animals may move into the hunted areas near the village, in effect maintaining a constant, though low, supply of game. The effect will vary with both the biological parameters of the species and the degree of preference the hunters show for the species. The situation may be stable and sustainable, as it appears to be for a fox-hunting system in the Argentine pampas (Novaro this volume). Because the Rio das Mortes Reserve is a relatively large area, it is possible for source-sink dynamics to be operating within it rather than between the reserve and outside areas, as suggested by Townsend (1995a) for the Sirionó in Bolivia.

On the basis of the combined analyses by Fragoso and Leeuwenberg, management recommendations were made to the community. The community then took several months to consider the recommendations and to reach consensus on a management strategy. In 1997 the community signed an agreement with WWF-Brazil to implement the monitoring and management plan they had chosen. Management has been in place for four years now, and the data from the first two years are being analyzed (R. Lemos de Sá pers. comm.). However, there were key differences between the management strategy recommended by biologists and the strategy chosen by the Xavante community, differences which may be at least partially rooted in cultural perceptions of wildlife.

MANAGEMENT RECOMMENDATIONS AND XAVANTE CHOICES

The analyses by Fragoso, Silvius, and Prada (2000) and by Leeuwenberg and Robinson (2000) indicated that five species were threatened by or vulnerable to overhunting: giant anteater (considered to be overhunted everywhere, with equal abundances at all distances from village, and a source probably outside the reserve), pampas deer (overhunted everywhere, no source in the reserve), giant armadillo (Priodontes giganteus, overhunted, low abundances everywhere, unknown natural history), marsh deer (vulnerable or threatened, but potential source area within the reserve), and tapir (vulnerable or threatened, populations low, but higher abundances at greater distances from village). All other species, including collared peccary and white-lipped peccary, showed the expected pattern of low track counts near the village and high track counts far away, suggesting that they have source populations within the reserve. Sample sizes for brocket deer (M. americana and M. gouazoubira) were very low; however, they actually appeared to have higher abundances near the village than far from it, perhaps because of their ability to use disturbed habitats. Pacas (Agouti paca) and agoutis (Dasyprocta agouti) were not hunted frequently and had equal abundances at all distances from the village, and so there was no reason to assume that their populations were threatened by any other factors (Fragoso, Silvius, and Villa-Lobos 2000).

SUGGESTED MANAGEMENT SCENARIO BASED ON BIOLOGICAL CONSIDERATIONS

On the basis of the assessments described in the previous section, the following management recommendations were made to the Xavante of the Rio das Mortes Reserve (although the Eteñitepa community retained leadership of the project, WWF-Brazil required that the other communities in the reserve participate in the management plan):

1.   Do not hunt giant armadillo and giant anteater in the reserve until populations recover or monitoring indicates that population levels are not likely to become higher and until their biology, including reproductive potential, has been studied.

2.   Do not hunt pampas deer in the reserve until their populations recover because population levels appear to be unusually low.

3.   Only hunt marsh deer, tapir, and white-lipped peccaries at locations distant from the village in order to allow populations to recover in other areas. Once other areas recover, hunting can be shifted there. In this way, a source-sink system will be maintained not by distance from the village but by design in certain areas, irrespective of distance from the village.

4.   Hunt collared peccary, brocket deer, and smaller species at current or higher levels in all areas of the reserve.

XAVANTE MANAGEMENT DECISION

Using their traditional process of achieving consensus through long discussions at the men’s council, the Xavante developed a very specific management plan that included well-defined refuge areas and specific hunting periods for species in each area. However, the species they prioritized for protection differed from those recommended by the biologists. The Xavante placed 96,000 ha of the reserve into three different wildlife refuges. These areas were chosen not on the basis of distance from village but rather on the basis of geographical boundaries, location of villages, a perceived need to protect reserve boundaries, and interpretation of the areas as “production zones” for species of concern (F. Leeuwenberg pers. comm.). Animal abundances would be monitored using the track-sampling method, and when abundances increased in an area, hunting would intensify there and decrease in areas where monitoring showed tracks were decreasing. A ban on hunting of tapir and marsh deer, however, would continue in some areas even after they were opened to hunting of other species. The decision to eventually hunt these two species would be made on the basis of track monitoring. Thus, the Xavante preferred to manage species on the basis of refuges rather than on the basis of hunting bans, a decision similar to that of the Embera in Colombia (Ulloa, Rubio-Torgler, and Campos-Rozo 1996, this volume). During the first part of the study, Leeuwenberg (1994) also recommended a ban on two species of concern, the pampas and marsh deer. The Xavante men’s council decided against this recommendation, preferring to leave an area unhunted rather than to eliminate the hunting of a particular species altogether.

RATIONALE BEHIND THE MANAGEMENT CHOICES BY THE XAVANTE

To test the hypothesis that the difference between the biologically recommended plan and the Xavante choice lies in culture, tradition, and different interpretation of biological facts given by a very different world view/system of explanation, I searched the anthropological literature for references to use of the different game species by the Xavante. None of the studies carried out by anthropologists at the Eteñitepa community adequately quantified hunting returns, but I have deduced overall patterns from their descriptions of hunting. Maybury-Lewis (1967) gives a qualitative description of the importance of different game species, while Flowers (1983a) monitored meat intake by two households during three days on four occasions representing different seasons. Maybury-Lewis states that peccaries, tapir, and deer were the most prized animals in 1958, describing them in that order. Based on common name roots, he indicates that tapir are classed with peccaries. All deer share the same name root except for marsh deer, which is classed separately. He has little to say about the giant anteater, except that it was abundant and was hunted. Today, this species is the third most frequently captured.

The animals noted by Flowers for twenty-four hunts in 1976 and 1977 are twelve white-lipped peccaries, five brocket deer, eight tapir, and three pacas. She comments that men hunt paca at night in the gardens and that by this time this species had become a much more important aspect of community life and food production than it was during the Maybury-Lewis study. Even though her sample size is small, if giant anteaters were being captured at the same frequency as they are today, they should have appeared on her list. The high frequency of tapir captured during Flowers’s study is also surprising since today tapir are not brought in any more frequently than the larger deer species, which do not appear on Flowers’s list. Still, since different hunters tend to specialize in specific animals, it is difficult to interpret Flowers’s small sample size.

Leeuwenberg (1994) comments that primates were never eaten during his study, although they were during Maybury-Lewis’s survey. This absence may reflect the influence of white prejudice against primate meat or the fact that currently the Xavante do no like to hunt in forested areas. Community members informed Leeuwenberg that during a past time of low-game availability, capybara, boas, and foxes were also eaten, although they are not used today (Leeuwenberg and Robinson 2000).

These early changes in hunting parallel the change to a sedentary life style and a greater economic reliance on agriculture. The Xavante have been undergoing constant change since first contact with whites in the 1700s, their retreat from white contact in the mid to late 1800s and their subsequent establishment in their current homeland. When they arrived at their current location (1850 to 1940), the ancestors of the current community members were seminomadic. In the late 1960s they still trekked for most of the year (Maybury-Lewis 1967). By the late seventies, however, they trekked only a few weeks on the year (Flowers 1983a,b). By the early 1990s they relied little on communal hunts or large long-distance fire hunts (Leeuwenberg 1994).

The work by Maybury-Lewis (1967) and Flowers (1983a,b) suggests that tapir were either more abundant in the past or were hunted more intensively. The Xavante may be aware of a decline in tapir populations during the last thirty years that cannot be picked up by the short-term study carried out here. It is possible that the population has stabilized at a lower level than at some past time, as has occurred with hunted ungulate populations in the temperate/arctic zones (Caughley and Sinclair 1994). Anteaters, on the other hand, seem never to have been a preferred or culturally important species. The current intensive use of anteaters is probably recent, suggesting that the Xavante are substituting anteater for other preferred species. This use could be a response to an overall decline in availability of other species or a consequence of hunting near the village. In either case there may not have been time for a reciprocity or respect bond to be established with the species or even for accurate knowledge of its natural history, carrying capacity, or population characteristics to accumulate. The special concern for the marsh deer and the lesser concern for the pampas deer are difficult to explain from either a biological or cultural point of view and may be due to a simple preference for pampas deer meat.

In conclusion, the anthropological literature suggests that the list of preferred species hunted by the Xavante has changed in parallel with (a) changes in game populations, (b) an increasingly sedentary life, (c) an increased emphasis on gardens, and (d) a more recent reclamation of a traditional hunting culture. Thus the reasons for the differences between the management recommendations of the biologists and the final Xavante choice are practical and biological rather than cultural.

Although there is no evidence of a cultural or spiritual basis for the Xavante’s management decisions in this study, other studies do point to the importance of spiritual practices in determining how indigenous peoples interact with game (Albert 1985; Anderson 1996; Colding and Folke 1997). These attitudes are based to an unknown degree on knowledge of natural history and an understanding of the explicit need to manage resources. We do not have sufficient information on the relationship of the Xavante and other indigenous groups with animals at the spiritual level so as to understand how their decisions are made and to predict how decisions will be made in the future. Partly this lack of information is due to the unwillingness of some groups to discuss cosmological issues with outsiders, and biologists must respect and work around this desire for cultural privacy. However, Ulloa, Rubio-Torgler, and Campos-Rozo (this volume) show how a participatory process can successfully allow a community to make management decisions consonant with their world view without the need for an in-depth study of the cultural aspects of hunting.

DYNAMICS ASSOCIATED WITH THE IMPACT OF WESTERN CULTURE ON INDIGENOUS COMMUNITIES

Researchers have identified and, in some cases, studied in detail the aspects of Western culture that can alter indigenous cultures and lead to the overexploitation of game animals. These factors will be operating in all but the most intact indigenous cultures and must be addressed during the elaboration of management plans.

TRANSITION FROM A SEMINOMADIC TO A SEDENTARY LIFE

The most effective factor preventing extreme game depletion may be the traditional seminomadic life of most Amazonian indigenous groups at the time of contact (Vickers 1991; Townsend 1995a; Ulloa, Rubio-Torgler, and Campos-Rozo 1996; Fragoso, Silvius, and Villa-Lobos 2000; Robinson and Bennett 2000b; Stearman 2000). This system creates a shifting impact on game populations over the landscape in time and space. Game populations probably always declined locally to the point at which they were not efficiently hunted with bows and arrows, contributing to the decision to move the village site or to undertake an extended trek. The impact, however, was probably never sufficient to cause local extinction of an animal population. Following contact, many national governments pursued a policy of settling indigenous communities and limiting their ability to practice seminomadic hunting. Limits to reserve size, presence of permanent health posts, and agricultural or livestock projects all lead to sedentarianism. With communities remaining in the same location, sometimes for decades, local game depletion becomes chronic. Game populations may be endangered if they are also under pressure from forces external to the reserve.

The transition to a sedentary life includes not only remaining at a fixed village for more than the two to four years typical of precontact times but also the degree of reluctance to temporarily trek away from this village. The importance of the village versus trekking will vary from community to community. Even historically, the Xavante were likely to have a fixed village site, but they were not there very often (Maybury-Lewis 1967). The Yanomami of northern Brazil and southern Venezuela, on the other hand, both shift the village site and trek extensively (Good 1989).

Currently, the Xavante of Eteñitepa maintain a fixed village and do not trek. This way of life implies strong cultural change, but may have a positive impact on game populations: if no hunting occurs away from the village, then there is little reduction of game populations and areas distant from the village may in fact become source populations that can be included in the management plan (Fragoso, Silvius, and Prada 2000; Novaro, Redford, and Bodmer 2000). However, with access to motorized vehicles, some sedentary communities are now able to hunt distant locations without moving the village site or trekking (Fragoso, Silvius, and Prada 2000; Souza-Mazurek et al. 2000). Without an explicit rotational hunting scheme, the overall impact can be heavier than before: the home site is given no chance to recover, and the distant areas are also hunted

INCORPORATION TO MARKET ECONOMIES

Participation in market economies is considered to be one of the primary contributors to the loss of traditional practices by indigenous groups because such participation brings access to new technologies, shifts traditional power hierarchies in a community, favors sedentarianism, and removes both men and women from traditional practices such as hunting and gardening in favor of seasonal or permanent wage labor. There have been several individual studies of the dynamics within individual communities that lead to participation in market economies and promote overhunting or overfishing (e.g., Gross et al. 1979; Yost and Kelley 1983; Stearman 1990; Stearman and Redford 1992; Godoy, Brokaw, and Wilkie 1995; Godoy, Wilkie, and Franks 1997; Santos et al. 1997; Fragoso, Silvius, and Prada 2000; Townsend 2000b; Godoy, Kirby, and Wilkie 2001).

POPULATION GROWTH

When a community becomes sedentary near a health post, human population is likely to increase due to reduced mortality. Management plans must be able to predict growth on the basis of demographic and cultural factors and to determine how such growth can be prevented from affecting wildlife populations. While management can potentially increase game yields by keeping populations at the most productive level through cropping, the potential is limited and dangerous (Caughley and Sinclair 1994; Bodmer and Robinson this volume). Therefore alternate resources will have to be used unless the community controls its own population growth. In the case of the Xavante, population increase at one site may have been traditionally mitigated by village fissioning. Community division can be detrimental to current management plans, however, by spreading the impact on wildlife population into source areas and by making it difficult for agreement to be reached among communities that have split along hostile faction lines.

HABITAT FRAGMENTATION

Because of increasing land conversion to pasture and agriculture, indigenous reserves like national parks are often isolated from contiguous natural habitats that still support healthy wildlife populations. Management plans must assess the vulnerability of fragmented wildlife populations and look for ways of interconnecting reserves with any other territory. In the case of the Xavante, some wildlife species appear to have population sources outside of the reserve (Fragoso, Silvius, and Villa-Lobos 2000). Here the importance that Ulloa, Rubio-Torgler, and Campos Rozo (this volume) assign to the meshing of local, state, national, and international goals becomes a key issue. To the extent that state and national governments are charged with biodiversity protection, indigenous reserves with a good management plan can provide this function and therefore could receive govermental benefits in exchange for this service.

TRADITIONAL FORMS OF MANAGEMENT AND PATTERNS OF RESOURCE USE

Traditional management practices, such as food taboos, protection of sacred sites, explicit management by shamans and elders, the concept of “owners” of the game, and others, persist in many communities and exert bottom-up pressure for resource protection. These practices open up the potential for effective, innovative resource management by indigenous peoples if they are integrated with, and in some cases substituted for, Western scientific precepts for management. Because these practices and cosmological factors are in some cases the same or similar for several indigenous groups, they are worth examining as focal points in the elaboration of indigenous management plans.

WHITE-LIPPED PECCARIES

In terms of biomass the white-lipped peccary is usually one the most important sources of protein for Neotropical indigenous peoples (Good 1989; Stearman 1995; Mena et al. 2000; Townsend 2000b). It also figures prominently in spiritual or reciprocity systems (Ulloa, Rubio-Torgler, and Campos-Rozo; R. dos Santos pers. comm.; J. Fragoso pers. comm.). The status of white-lip populations and of the traditions associated with the species may serve as indicators of the health of both wildlife and culture, and the species may be a good focus for educational campaigns and management plans. In cases where the white-lipped peccary is not a common animal or is not commonly hunted, another species may substitute it—e.g., marsh deer in the case of the Xavante (Fragoso, Silvius, and Prada 2000; Leeuwenberg and Robinson 2000) or rheas in the case of the Izoceño-Guaraní (Noss and Painter this volume).

EXISTENCE OF SACRED AREAS

Many cultures have traditional reserve systems, sacred sites in which hunting is prohibited because of their cosmological significance (Ventocilla 1992; Ulloa, Rubio-Torgler, and Campos-Rozo 1996; Fragoso, Silvius, and Villa-Lobos 2000). This system provides a population source area for animals and in some cases is recognized as such by the communities themselves (Fragoso, Silvius, and Villa-Lobos 2000). With the loss of traditional cosmology and values, such sites are no longer protected.

Sacred areas or other areas with special status should be assessed for their value in protecting biodiversity and be involved in management plans, either directly as actual refuges, as in the case of the Xavante and the Embera, or as a conceptual tool to explain Western systems of protected areas. If an area has spiritual as well as natural value, it is more likely to be protected in the long term, and its protection will also serve to reinforce cultural values.

HUNTING LARGE ANIMALS FOR RITUALS

Many groups use small mammals daily but focus on white-lipped peccaries and other large mammals for rituals, such as when members of other communities are invited as guests or when weddings, funerals, or rites of passage are celebrated. If this pattern can be reinforced, it may be a good management tool, increasing pressure on small mammal species with healthy populations and high reproductive potential (Bodmer 1995b; Bodmer, Eisenberg, and Redford 1997) and reserving large species for special occasions. The availability of shotguns, which make hunters more likely to pursue large game, and of motorized vehicles, which make it easier for large game to be carried back to the village, currently works against this tradition (Hill and Hawkes 1983; Peres 1990; Souza-Mazurek et al. 2000).

HUNTING IN GARDENS

Hunting in gardens occurs to some extent in all communities but seems to be more common in the more acculturated ones. The Xavante currently reject this option (F. Leeuwenberg pers. comm.), but it seems that twenty years ago they may have used it (Flowers 1983b). It needs to be seriously considered, as it will put pressure on smaller animals whose populations can sustain higher harvest rates (Bodmer, Eisenberg, and Redford 1997).

SHAMANS

Among many indigenous peoples certain older hunters and shamans hold the role of “owners of the game” (Fragoso, Silvius, and Prada 2000). These men have extensive knowledge of the natural history of a particular species and are believed to be in spiritual contact with either the animals or the spirits that represent or mediate for the animals. They can decide whether or not a particular species should be hunted at a particular time and how many individuals should be taken (Ulloa, Rubio-Torgler, and Campos-Rozo 1996; Rubio-Torgler 1997; Fragoso, Silvius, and Prada 2000; Leeuwenberg and Robinson 2000; R. dos Santos pers. comm.). Like taboos, these practices are lost when younger men with access to money, education, and market goods and communication with the national society gain authority and power in the community (Stearman 1995; Fragoso, Silvius, and Prada 2000).

Flowers (1983a,b) and Leeuwenberg (per. comm.) both describe the practice of “owner of the game” among the Xavante, where one man is responsible for directing the hunting of a particular species. The amount of control the person has in determining when and how many individuals of a species should be hunted is not known; the practice may not be comparable to hunting decisions made by shamans in other tribes or to the controlling power ascribed to them by the community (Ulloa, Rubio-Torgler, and Campos-Rozo 1996, D. Yanomami pers. comm.). In the case of the Xavante, such decisions are made by the entire men’s council, and it is unclear how much influence one person, the “owner” of a particular game species, might have.

Projects aimed at developing management plans for indigenous areas should ascertain the degree of respect accorded to the shaman or to the equivalent person. The shaman can be a focus for management if he/she has been traditionally viewed as a manager. As described by Ulloa, Rubio-Torgler, and Campos-Rozo (this volume), the Embera stated that shamans should be given decision-making control over animal management because that is how their traditional role is now perceived. The translation between the spiritual control originally attributed to the shaman (covering and uncovering the entrance from the underworld from which animals emerge) and the biological management necessary today is unclear. It is best to make use of this strategy by viewing the shaman as a knowledgeable person who can lead a community in coherent game use in accordance with biological requirements.

TABOOS

For many Amazonian indigenous groups, taboos prevent seasonal or complete use of certain animal species (MacDonald 1977; Ross 1978; Colding and Folke 1997) and may thus decrease hunting pressure on animals, including those that are vulnerable to local extinction (Colding and Folke 1997). However, taboos are rapidly lost following contact: the Huaorani of Ecuador shifted their target species over a fifteen-year period once certain species became amenable to hunting with guns or were valued in the market (Mena et al. 2000). Ulloa, Rubio-Torgler, and Campos-Rozo (1996) also indicate that there has been considerable breakdown of taboos in the Embera society, probably due to the extreme reduction in animal populations. Leeuwenberg (1994) mentions that the Xavante have taboos on armadillo, brocket deer, and peccaries, which cannot be eaten by parents for the six months after the birth of a child. The author does not comment on how strictly these partial prohibitions are adhered to. He also indicates that the use of capybara, fox, and large snakes in the past was restricted by a partial taboo to elderly people and that even today the lesser anteater (tamandua) is eaten primarily by elderly people (F. Leeuwenberg pers. comm.).

Because taboos are flexible and situation-specific, they may or may not function as an adequate management tool. Projects should assess the degree to which traditional taboos are followed. If adherence is lax, then game populations are probably in trouble, and commerce in game meat may be important.

ROLE OF FISHING

Fishing is easily incorporated into and accepted by traditional societies. The reasons for this easy acceptance may be because fishing is similar to hunting (killing a large animal that requires stalking and other skills), although not as strenuous, and because fishing has always been used to some degree. Both the Xavante and the Embera chose an increased emphasis on fishing as a preferred management tool (Fragoso, Silvius, and Prada 2000; Ulloa, Rubio-Torgler, and Campos-Rozo this volume).

However, if there is pressure on fish stocks from human populations outside the reserve or by illegal incursion into the reserve, then the alternative may not be viable, or it may lead to conflict between ethnic groups. Management of the fish stocks will also be necessary to prevent overfishing, especially if the group does not have a fishing tradition with culture-specific management practices. This is of special concern given the ease with which fish populations are driven to extinction by the use of traditional fishing methods such as poison and such introduced methods as gill nets, dynamite, and bleach. Fishing is thus best incorporated into a seasonal shift in resource use, as a complementary diet source rather than as an absolute substitue.

Projects should always assess the willingness of the community to use alternate protein sources rather than introducing a source that is not already acceptable, such as domestic animals, because such acceptance is likely to weaken the traditional culture (Ulloa, Rubio-Torgler, and Campos-Rozo this volume). For example, when missionaries provided domestic chickens to the Yanomami of the Catrimani area as an alternative protein source to hunting, community members simply left the animals to starve in their cages when they went on trek because they had no tradition of or philosophical basis for domestic animal husbandry (P. Guillerme pers. comm.)

CONCLUSION

The above factors serve both as indicators of health of game animals in indigenous areas and as management tools for a community. Traditional reserves can work as well or better than reserves chosen for purely ecological reason because the community will already respect their boundaries. Management for white-lipped peccaries will automatically protect large areas or habitat mosaics that are key to smaller species, at least in a forested habitat. Strengthening the traditional role of shamans will also strengthen the importance given to traditional natural history observations and management systems such as hunting or burning seasons (Fragoso, Silvius, and Prada 2000). Managers or management plan designers should survey the status of the above factors to determine the context in which the management plan will take place. They could focus wildlife management and education on key species in which the hunters have a traditional interest, using these animals as conceptual as well as ecological umbrella species. The type of analysis used by Ulloa, Rubio-Torgler, and Campos-Rozo (this volume) if included from the start of the study will increase the study’s coherence and facilitate decision making.
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2. Curimatd Prochilodus nigricans 28875 168 392
3. Tueunaré ichla monoculus 18574 107 499
+ Tambagui Colossoma macropomum 12575 75 574
5. Pacu comum Mylossoma duriventre 10572 60 64
6. Pirapitinga Piaractus brachypomus sl sl 655
7. Jaraqui escama grossa Semaprochilodus insignis 46 7
8. Jaraqui escama fina Semaprochilodus taeniurus 40 72
9. Acari-agn Astronotus ocellatus 34 506
10. Matrincha Brycon of. cephalus 33 8358
1.“Salada” - 30 865
12. Branquinha peito-deaigo  Potamorhina latior 18 556
13. Sardinha comprida Triportheus elongatus 18 904
14, Caparari Pieudoplatystoma tigrinum 16 920
15. Bodo Liposarcus/Clyptoperichthys 13 953
16. Pacu galo Nyleus rubripinnis 12 945
17. Piranha caju Pygocentrus nattereri 12 957
18. Acari-tucunaré Chaetobranchus semifasciatus 10 9.7
19. Branguinha comum Potamorhina altamazonica 07 974
20. Pescada Plagioscion spp. 06 950
21. Cui-cuin Pieudodoras niger 06 956
2. Pirarucu Avapaima gigas 04 9.0
23 Sardinha chata Triportheus angulatus 02 92
24, Surubim Preudoplatystoma fasciatum 02 9.4
25. Dourada Brachyplatystoma flavicans 01 95
26. Aracu comum Schizodon fasciatum 01 9.7
27. Jatuaran: Brycon melanopterus 01 98
25. Orana Heniodopsis/Hemiodus spp. 01 99
29. Sardinhio Pellona castelnacana 01 99
30. Charuto (cubiu) Anodus melanopogon 01 1000

Total:
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Tayassu pecari 2L 269 1305 4305 346069 13930472
Tayassu tajacu 068 415 775 27Q0 2057034 0727 (0457)
Mazama americana~~ 9(15)  $(06)  23(0.6)  18(19) 0730115 0.6(057
Mazama gouazoubira  2(06)  2(06)  05(0.1)  0.1(0.0) 0097 (0.029) 0.107 (0.006)
Tapirus terrestris 3200 315 0704 07(03)  L12305H) 06(057
Pithecia monachus 2200 660 0505 1109 001001  0026(0022)
Callicebus cupreus 102 602 0200)  1001)  0002(0.001) 0.01(0.0001)
Lagothrix lagothricha  1(10)  2(10)  05(02)  04(00) 0053 (0.025) 0.043 (0.012)
Cebus apella 04 104 0200 03(01) 00070004 0010009
Cebus albifions 105 206 0202)  05(02)  0005(0.005) 0.016(0.006)
Atcles paniscus 03006 03(02) 0102 0101  001(0017)  0.004(0.004)
Cacajao calvus 04(02)  05(02) 0101 0101  0.0050.001) 0.00+(0.001)
Nlouatta seniculus 0704)  05(03) 0201)  02001)  0016(0.012) 0016(0.008)
Saimir spp. 0 203 0 0403 0 0,003 (0.002)
Aotus nancymae 0 0102) 0 0.02(0.05) 0 0.0002 (0.0003)
Saguinus spp. 0 0505 0 0090 0 0.0004 (0.0005)
Agouti paca #4022 22029 17040) 4729 1137(0189) 0393 (0.257)
Dasyprocta fuliginosa  4(21)  $(3)  11(08)  18(13) 0057 (0.02) 0,083 (0.056)
Myoprocta pratti 0 223 0 0505 0 0,004 (0.004)
Hydrochaeris
hydrochacris 0 0102) 0 00305 0 001 (0.017)
Coendou bicolor 0 0102) 0 [ARCATEN) 0,003 (0.005)
Seiurus spp. 0202) 401 01005 0101 0 0.0002 (0.0003)
Dasypus novemeinetus ~ 2(21)  3(33) 3(44) 05005 0047 (0.015) 0.039(0.037)
Tamandua tetradactyla 1(06)  224)  04(0.) 05005 0017(0.007) 0.022 (0.024)
Myrmecophaga
tridactyla 01(02)  09(09) 00501) 02(02) 0010017 0057 0064
Priodontes maximus 0 0302) 0 005 (0.04) 0 001 0.012)
Didelphis marsupialis 0 0102) 0 0.03(0.05) 0 0.0002(0.006)
Chironectes minimus 0.1 (02) 0 003005 0 0.002(0.003) 0
Puma concolor 0204 0 005004 0 0,063 (0.065) 0
lasua nasua 0504 560 0101 1109 0159027 0030021
Leopardus spp. 03001) 0603 01001 0101 0007 (0.003) 001(0.009)
Eira barbara 0 0505 0 oron o 0.004(0.005)
Potos flavus 01(02)  04(01) 003005 01001 0 0,002 (0.0006)
Total 150(347) 115(543) 464(153) 237(1585)
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White-Lipped peccary 60% 84% + 50% safe
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Monk saki monkey 80% 136% + 19% safe
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1996" 21 5 kg (§434.00/kg) $1953.00
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1999 55 16.5 kg ($300.00/kg) $4,449.09
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Peccary (Tayassu sp.) 300 1 358 1140
Opossum (Didelphis aurita) 150 1001 4 15
Armiadillo (Dasypus novemeintus) 330 9 1 5 30
Deer (Mazama sp.) ns 9 1 203
Bird (Cracidae, Tinamidac) 065 9 1 59
Lizard (Tupinambis teguiin) 160 6 1 9%
Coati (Nasua nasua) 5.50 6 1 330
couti (Dasyprocta azarac) 32 5 160
Unidentified fruit - 4 - -
Squirrel (Seiurus acstuans) 050 2 16
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Avacucho 39474 597 4028.66 76
Arcquipa 652 350 6935 s
Apurimac 2100 157 24528 2
Cajamarca 95 52 13.00 1
sco 208 202 41185 5
Huancavelica 7 517 1220 12
lea 1018 657 12550 7
Junin 3,39 2442 46654 15
Lima 2208 1552 362278 2
Puno 10,118 5,49 107694 106
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Number of participating fishermen 12 46 67
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An Osteaglossum bicirthosum — = 1020 022 500 046
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