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Abstract:
The multibillion-dollar trade in bushmeat is among the most immediate threats to the persistence of tropical vertebrates, but our understanding of its underlying drivers and effects on human welfare is limited by a lack of empirical data. We used 30 years of data from Ghana to link mammal declines to the bushmeat trade and to spatial and temporal changes in the availability of fish. We show that years of poor fish supply coincided with increased hunting in nature reserves and sharp declines in biomass of 41 wildlife species. Local market data provide evidence of a direct link between fish supply and subsequent bushmeat demand in villages and show bushmeat's role as a dietary staple in the region. Our results emphasize the urgent need to develop cheap protein alternatives to bushmeat and to improve fisheries management by foreign and domestic fleets to avert extinctions of tropical wildlife.

Hunting vulnerability, ecological characteristics and harvest rates of bushmeat species in afrotropical forests
Fa JE, Ryan SF, Bell DJ
BIOLOGICAL CONSERVATION 
121 (2): 167-176 JAN 2005

	Document type: Article    
	Language: English    
	Cited References: 36    
	Times Cited: 0    



Abstract:
We reviewed and analysed patterns and between-site variation in hunter-kill profiles of mammals in tropical moist forests in west and central Africa. Published data from 36 sites in seven countries were used. A total of 71 mammals from 8 orders and 22 families were hunted. Significant variation was found in number of species exploited, but ungulates constituted 73.2% of all hunted animals. Rodents and primates contributed 12.2% and 12.0%, respectively. Large-bodied species (15.0-99.9 kg) represented over half (54.4%) of the total hunted biomass. Most species were snared, and were generally medium-sized, fast, terrestrial, frugivore-herbivores. By species.. we showed using meta-analysis, that abundance was the main predictor of harvest level. But, the relationship between hunter presence (calculated as average hunter numbers operating per 100 days) and hunter ease (an index of catchability of the hunted fauna) and site harvest levels was shown to be significant only for hunter ease. Site harvest rates were higher in areas with more hunter presence. Overall, an average of 2000 carcasses (16,000 kg in weight) per site was extracted in a year. Per hunter, this amounted to 200 carcasses (1000 kg) extracted. Such amounts fall within reported unsustainable harvest levels of the mammalian fauna in African forests. (C) 2004 Elsevier Ltd. All rights reserved.
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Abstract:
The search for animal host origins of severe acute respiratory syndrome (SARS) coronavirus has so far remained focused on wildlife markets, restaurants and farms within China. A significant proportion of this wildlife enters China through an expanding regional network of illegal, international wildlife trade. We present the case for extending the search for ancestral coronaviruses and their hosts across international borders into countries such as Vietnam and Lao People's Democratic Republic, where the same guilds of species are found on sale in similar wildlife markets or food outlets. The three species that have so far been implicated, a viverrid, a mustelid and a canid, are part of a large suite of small carnivores distributed across this region currently overexploited by this international wildlife trade. A major lesson from SARS is that the underlying roots of newly emergent zoonotic diseases may lie in the parallel biodiversity crisis of massive species loss as a result of overexploitation of wild animal populations and the destruction of their natural habitats by increasing human populations. To address these dual threats to the long-term future of biodiversity, including man, requires a less anthropocentric and more interdisciplinary approach to problems that require the combined research expertise of ecologists, conservation biologists, veterinarians, epidemiologists, virologists, as well as human health professionals.
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Abstract:
Infectious disease has joined habitat loss and hunting as threats to the survival of the remaining wild populations of great apes. Nevertheless, relatively little is known about the causative agents(1-3). We investigated an unusually high number of sudden deaths observed over nine months in three communities of wild chimpanzees (Pan troglodytes verus) in the Tai National Park, Ivory Coast. Here we report combined pathological, cytological and molecular investigations that identified Bacillus anthracis as the cause of death for at least six individuals. We show that anthrax can be found in wild non-human primates living in a tropical rainforest, a habitat not previously known to harbour B. anthracis. Anthrax is an acute disease that infects ruminants(4,5), but other mammals, including humans, can be infected through contacting or inhaling high doses of spores or by consuming meat from infected animals(6). Respiratory and gastrointestinal anthrax are characterized by rapid onset, fever, septicaemia and a high fatality rate without early antibiotic treatment(6,7). Our results suggest that epidemic diseases represent substantial threats to wild ape populations, and through bushmeat consumption also pose a hazard to human health.
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Abstract:
We examine the relationship between poverty and the use of wild foods, namely bushmeat, fish and wild plants, within a Congolese agricultural community. A sample of 121 households were monitored over a 16-month period, using a combination of participatory and quantitative survey techniques, to assess their wealth and their production, consumption and market sales of wild foods. Households varied in wealth but all could be considered subject to extreme poverty (income below US$1 per capita per day). Our analyses indicate that wild foods play a small role in household consumption but a major role in household income. Hence, over 90% of both bushmeat and fish production is sold at market. In addition, the value of wild foods increases in the "lean season" when agricultural production is low. We also find that the poorest households in this community are unable to capitalise on the most valuable wild foods, bushmeat and fish, as a source of food or cash income. We use an entitlements framework to explain the factors that determine such wealth-related variation between households, indicating that household use of wild foods is determined more by social and economic constraints than by resource abundance in this community. Nevertheless, our findings show that overall the small-scale commercialisation of wild foods provides a vital source of income for rural households living in extreme poverty. (C) 2004 Elsevier Ltd. All rights reserved.

Naturally acquired simian retrovirus infections in central African hunters
Wolfe ND, Switzer WM, Carr JK, Bhullar VB, Shanmugam V, Tamoufe U, Prosser AT, Torimiro JN, Wright A, Mpoudi-Ngole E, McCutchan FE, Birx DL, Folks TM, Burke DS, Heneine W
LANCET 
363 (9413): 932-937 MAR 20 2004

	Document type: Article    
	Language: English    
	Cited References: 22    
	Times Cited: 10    



Abstract:
Background Hunting and butchering of wild non-human primates infected with simian immunodeficiency virus (SIV) is thought to have sparked the HIV pandemic. Although SIV and other primate retroviruses infect laboratory workers and zoo workers, zoonotic retrovirus transmission has not been documented in natural settings. We investigated zoonotic infection in individuals living in central Africa. 

Methods We obtained behavioural data, plasma samples, and peripheral blood lymphocytes from individuals living in rural villages in Cameroon. We did serological testing, PCR, and sequence analysis to obtain evidence of retrovirus infection.

Findings Zoonotic infections with simian foamy virus (SFV), a retrovirus endemic in most Old World primates, were identified in people living in central African forests who reported direct contact with blood and body fluids of wild non-human primates. Ten (1%) of 1099 individuals had antibodies to SFV. Sequence analysis from these individuals revealed three geographically-independent human SFV infections, each of which was acquired from a distinct non-human primate lineage: De Brazza's guenon (Cercopithecus neglectus), mandrill (Mandrillus sphinx), and gorilla (Gorilla gorilla), two of which (De Brazza's guenon and mandrill) are naturally infected with SIV.

Interpretation Our findings show that retroviruses are actively crossing into human populations, and demonstrate that people in central Africa are currently infected with SFV. Contact with non-human primates, such as happens during hunting and butchering, can play a part in the emergence of human retroviruses and the reduction of primate bushmeat hunting has the potential to decrease the frequency of. disease emergence.
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Abstract:
Although deforestation and habitat loss are considered the main causes of wildlife depletion, the bushmeat trade is one of the foremost threats to biodiversity conservation in central Africa. In 1997 and 1998, we set up a bushmeat trade monitoring program in the town of Gamba to assess the pressure exerted on wildlife by the human population attracted by the oil industry in the Gamba Protected Areas Complex. During 279 days of observations, we recorded 19 mammal species, 4 bird species, and 7 reptile taxa, for a total of 2845 animal carcasses with an estimated weight of 189,728 kg. Even though the bushmeat trade is illegal in protected areas, calculation of annual production levels and hunting yields showed that this trade is not sustainable for some species. We calculated the ratio of bushmeat found in the markets of Gamba to the human population. Compared with other Gabonese towns, Gamba had the highest ratio in the country. We suggest that the oil industry is another contributor to the bushmeat crisis in central Africa. It is important to recognize the role of oil companies in the current crisis in order to heighten the awareness of the public and of oil companies and to seek ways of lessening the impact of the oil industry on the bushmeat trade in central Africa.
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Abstract:
Finding a balance between strict protection and multiple use requires data on wildlife survival in human-managed ecosystems. We examined the habitat use and species composition of mammals >2 kg in size inhabiting an agroforest ecosystem neighboring a park in the Peruvian Amazon. First, we recorded wildlife presence in fields, fallows, and forests within one settlement over a 9-month period. Then we monitored wildlife presence over 21 months in 42 fields across a 65-km transect, including remote and highly disturbed sites. We tested for correlations between the size and number of mammal species visiting fields and human activities measured at different scales. Hunting intensity more powerfully predicted the average biomass and species diversity observed infields than did vegetation disturbance. The number of commercial hunters in the surrounding community had a stronger impact than did the individual field owner's hunting intensity. Large-bodied species appeared only in remote farms neighboring uninhabited areas in the reserve, indicating that undisturbed forests act as sources for wildlife dispersing into agricultural regions. Farmers in these remote areas experience greater crop and livestock losses to wildlife, but by hunting large game they are able to offset losses with bushmeat gains. In more disturbed areas, crop losses exceeded bushmeat gains, although both occurred at negligible levels. Our case study suggests that large herbivores, large carnivores, and most primates are unlikely to persist in multiple-use zones in Amazonian forests unless hunting is effectively restricted. Even highly disturbed agroforests are not empty of wildlife, however, but are inhabited by a suite of adaptable, fast-reproducing species able to withstand human activity (e.g., brown agoutis [Dasyprocta variegata], armadillos [Dasypus novemcinetus], and red brocket deer [Mazama gauazoubira]). These "weedy" species may not be of immediate concern to conservation biologists, and they will not attract tourists. But they have both economic and ecological value and deserve to be taken into account in management decisions.
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Abstract:
Massive overhunting of wildlife for meat across the humid tropics is now causing local extinctions of numerous species. Rural people often rely heavily on wild meat, but, in many areas, this important source of food and income is either already lost or is being rapidly depleted. The problem can only be tackled by looking at the wider economic and institutional context within which such hunting occurs, from household economics to global terms of trade. Conservation efforts must be placed within a landscape context; a mosaic of hunted and no-take areas might balance conservation with continued subsistence use. Successful conservation of hunted wildlife requires collaboration at all scales, involving local people, resource extraction companies, governments and scientists.
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Abstract:
1. The hunting of wild animals for consumption by people currently threatens many species with extinction. In the tropics, where the threat is most acute, hunting frequently targets many prey species simultaneously, yet our understanding of the dynamics of hunting in such multi-prey systems is limited. This study addressed this issue by modelling the effects of human hunters on prey population dynamics in a multi-species prey community. Both pursuit hunting (in which offtake depends partly on hunters' prey preferences) and trap hunting (in which the offtake is determined solely by random processes) were considered as submodels. 

2. The pursuit hunting submodel was validated against studies of subsistence hunting in tropical forests, while the trap hunting submodel was validated against data from five studies of offtake rates by snare hunters in subSaharan Africa. In all cases, observed prey removal rates were predicted well by the model.

3. Simulations demonstrated the emergence of distinctive prey profiles at different intensities of hunting, related to sequences of overexploitation dependent on species' vulnerabilities to exploitation.

4. Synthesis and applications. A model is developed to explore the impacts of harvesting on multi-species prey communities. Model predictions can be used to aid the interpretation of incomplete monitoring data, such as snapshots of the species taken by hunters. This will improve our ability to assess the sustainability of multi-species hunting systems using the limited information typically available in these cases.
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Abstract:
The spotlight on NTFPs has changed the face of forestry, but is also a product of its time, emerging in the context of increasingly pluralistic forest management. Early hopes that NTFPs would underpin rural livelihoods, and rescue rural populations from poverty while providing them with a reason to protect and manage forests, led to exaggerated claims of economic potential. They also tended to overlook the great diversity of products referred to, in terms of biological characteristics, and social and economic value, whilst simultaneously ascribing unreasonably lofty and altruistic goals to some of the world's poorest people. This overview of the contributions to this special issue of 1FR points to the more sophisticated understanding of NTFP potential that has been acquired since the early 1990s. Focus on differences among NTFPs has led to literature around more specific groupings, such as 'bushmeat', 'indigenous forest fruits'. or 'medicinal plants', each providing a more useful lens for assessing ways in which such products lead to sustainable rural livelihoods and forest management. However, contemplation of NTFPs as a group reminds us that forestry is a complex multi-stakeholder management system. wherein a focus on any one subset of components cannot ignore the ecological and social systems of which they form part. The methodological developments portrayed here advocate a more systemic approach, combining biological and economic approaches with NTFP users' own perceptions and knowledge within adaptive forest management, thereby side-stepping the hazards of the NTFP category.
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Abstract:
This paper makes a case for bushmeat as a topic of interest to development policy Drawing on a range of secondary sources, it argues that there are two principal grounds for this view: its importance in the livelihood strategies of the poor, and its relevance to wider issues of public governance. 

Considered from a livelihoods perspective, the balance sheet is more positive than has often been assumed. These positive dimensions have tended to be discounted in conservation strategies. Recent research is reviewed which illustrates the importance of bushmeat to the livelihoods of the poor. This perspective is also indicated when considering issues of forest governance. Oil the one hand, instruments such as timber certification and associated codes of conduct need to take account of key livelihoods concerns. On the other, bushmeat management could support and leverage wider improvements in the quality of forest governance.
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Abstract:
Tropical moist forests in Africa are concentrated in the Congo Basin. A variety of animals in these forests, in particular mammals, are hunted for their meat, termed bushmeat. This paper investigates current and future trends of bushmeat protein, and non-bushmeat protein supply, for inhabitants of the main Congo Basin countries. Since most bushmeat is derived from forest mammals, published extraction (E) and production (P) estimates of mammal populations were used to calculate the per person protein supplied by these. Current bushmeat protein supply may range from 30 g person(-1) day(-1) in the Democratic Republic of Congo, to 180 g person(-1) day(-1) in Gabon. Future bushmeat protein supplies were predicted for the next 50 years by employing current E:P ratios, and controlling for known deforestation and population growth rates. At current exploitation rates, bushmeat protein supply would drop 81% in all countries in less than 50 years; only three countries would be able to maintain a protein supply above the recommended daily requirement of 52 g person(-1) day(-1). However, if bushmeat harvests were reduced to a sustainable level, all countries except Gabon would be dramatically affected by the loss of wild protein supply. The dependence on bushmeat protein is emphasized by the fact that four out of the five countries studied do not produce sufficient amounts of non-bushmeat protein to feed their populations. These findings imply that a significant number of forest mammals could become extinct relatively soon, and that protein malnutrition is likely to increase dramatically if food security in the region is not promptly resolved.
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Abstract:
Forest vertebrates are critical to the subsistence of many tropical forest dwellers enjoying little or no access to other sources of animal protein. Yet the ecological and socioeconomic value of forest wildlife is being undermined as many large vertebrate populations are driven to local extinction by unsustainable hunting practices. Although large mammals that are preferred by hunters are widely variable in their morphology and ecology, they share a set of life history traits, which make them particularly vulnerable to overhunting. In this paper we compile data on game harvest from 31 tribal and nontribal settlements in Neotropical forests to examine how mammal assemblages are affected by the history of hunting within settlement catchment areas. The structure of hunter-kill profiles is related to settlement age and size in an attempt to understand how changes in hunting pressure may affect prey selectivity and the structure of residual game assemblages. There was a predictable shift from a few large-bodied to several small-bodied species harvested by increasingly older villages. Settlement persistence thus explained a significant proportion of the variation in mean body mass and species richness of mammals harvested. We conclude that differences in prey species profiles obtained by subsistence hunters of different ethnic groups can be largely explained by the local depletion status of game stocks, particularly large mammals, rather than by cultural factors. (C) 2003 Elsevier Science Ltd. All rights reserved.
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Abstract:
Illegal hunting of resident and migratory herbivores is widespread in the Serengeti National Park, Tanzania. To devise effective strategies to reduce levels of hunting, information is required on why people are involved in illegal hunting and the role of bushmeat in the local economy. Participation in hunting may be influenced by measures of relative wealth, including livestock ownership, means of generating cash income and access to alternative sources of meat. Data came from 300 individuals responding to a questionnaire in 10 villages, from responses by 359 people in 24 group discussions in another 12 villages, and from 552 people arrested and interviewed in the National Park. A smaller proportion of individual respondents (32%) than group respondents (57%) volunteered that they participated in illegal hunting. Most individual and group respondents were subsistence farmers who considered bushmeat to be a source of protein and a means of generating cash income. Three-quarters of those arrested participated in hunting primarily to generate cash income and a quarter claimed that they only hunted to obtain food. Participation in illegal hunting decreased as wealth in terms of the number of sheep and goats owned increased. People with access to alternative means of generating income or acquiring protein were also less likely to be involved in illegal hunting. Arrested respondents were typically young adult males with low incomes and few or no livestock. Illegal hunting was not reduced by participation in community-based conservation pro-grammes. Results suggested that between 52 000 and 60 000 people participated in illegal hunting within protected areas, and that many young men (approximately 5200) derived their primary source of income from hunting.
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Abstract:
Wildlife (bushmeat or game) is the primary source of protein for most poor households in tropical forests, and its consumption is resulting in unsustainable hunting of large animals, even in isolated regions. As a result, loss of fauna is often a more immediate and significant threat to the conservation of biological diversity in tropical forests than is deforestation. Although the potential effects of the extirpation from tropical forests of large, seed predating and seed dispersing wild animals is poorly understood, it is likely that there will be irrevocable changes in the structure and function of these ecosystems. We carried out a survey of 510 households of Tsimane' Amerindians in the rainforest of Bolivia to investigate how the prices of game and meat from domesticated animals affect the consumption of game. The results indicated that the price of fish and meat from livestock is positively correlated with consumption of wildlife, suggesting that policy makers may be able to reduce the unsustainable hunting of wildlife for food by reducing the price of fish and the price of meat from domesticated animals relative to that of wildlife. Increasing the production of livestock without causing environmental degradation will require long-term public investment in agricultural research and extension, and substitution of fish for game meat in the absence of sustainable management regimes will result in over-exploitation of riverine and lacustrine fish stocks.
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Abstract:
Poor soils and high rainfall mean that the high productivity of the forests, an assumption that drives the development of the forest zone, is an illusion. The potential of the forests to produce meat, from wild or domestic herbivores, is limited. Growing human populations and shrinking forests accelerate pressures on forest resources faster than national statistics indicate. A simulation model demonstrates the effects of growing hunting pressure on one monkey and two duiker species. A version of this model that includes random variation shows that large harvests can be obtained for many years, but that a population collapse can happen suddenly; there is no period of gradually declining harvests. The accelerating hunting pressure in a zone of low productivity, shrinking habitat for monkeys and antelopes, the dynamics of non-linear systems, and natural environmental variation that affects reproduction and survival will lead to a collapse of hunted populations across the forest zone. We are now seeing the bushmeat boom and soon we will see the bushmeat bust.
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Abstract:
A critical question in human dimensions of wildlife management in developing Countries is: Does human population growth trigger overexploitation of wildlife stocks? We address this question with a behavioral model and demonstrate that conventional wisdom is incomplete and may be misleading. While increasing population pressure may, under certain conditions, be detrimental to wildlife stocks, the reverse also may hold. More generally, we find both direct and indirect effects of increased population pressure oil wildlife stocks, but the direct effects will likely have a small impact oil conservation. This is because when property rights to wildlife species are poorly defined or poorly enforced, humans will expand their hunting effort as long as hunting is more beneficial (profitable) than alternative activities, or until there are zero profits in burning for bushmeat. Increasing the number of people does not necessarily affect this zero-profit threshold, and so the effect, on aggregate hunting effort likely is small. We postulate that other changes in the socioeconomic environment (e.g., technical progress ill limiting, improved infrastructure, habitat conversion) are more important for conservation.
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Abstract:
We collected two long-term datasets documenting the trade in two endemic wild pig species in North Sulawesi, Indonesia-a 6-year survey of the end market and records of all transactions by a wild pig dealer during three periods over a 10-year period. Analysis of these data show that the number of babirusas (an endangered, endemic, protected species of wild pig) on sale in the end market is strongly influenced by law enforcement activities, although dealer habituation is reducing the effects of these interventions. We demonstrate that dealers drove significantly farther to buy wild pigs, paid more for them and bought fewer in 1997 than 1988. These trends are consistent with resource depletion, but we show that they are also likely to be caused by market changes. We suggest that long-term, spatially explicit studies are important for the assessment of the sustainability of the wildlife trade, as they provide the potential for disentangling the influences of market dynamics from population declines, and thereby assist in interpreting changes in prices and quantities on sale in end markets. (C) 2002 Elsevier Science B.V. All rights reserved.
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Abstract:
This paper provides a review of data on the effects of the civil war on forest areas in the Democratic Republic of Congo. Only a few of these effect. were beneficial, the most important being the collapse of the wood industry. However, the war has increased the number of people that rely on wood for fuel and bush-meat for protein. The presence of soldiers and refugees aggravates this pressure. When people hide they do not necessarily refrain from hunting, because goods, including ivory, can be stocked to be traded when the situation improves. War seems beneficial to the environment only if it keeps people out of large areas. It could be useful to extend the concept of peace parks to war zones. The idea of an international 'green force' to protect biodiversity hotspots should be given serious consideration. Awareness is growing that political instability should not preclude conservation efforts from being continued.
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Abstract:
To assess human exposure to Simian immunodeficiency virus (SIV) in west central Africa, we looked for SIV infection in 788 monkeys that were hunted in the rainforests of Cameroon for bushmeat or kept as pets. Serologic reactivity suggesting SIV infection was found in 13 of 16 primate species, including 4 not previously known to harbor SIV. Overall, 131 sera (16.6%) reacted strongly and an additional 34 (4.3%) reacted weakly with HIV antigens. Molecular analysis identified five new phylogenetic SIV lineages. These data document for the first time that a substantial proportion of wild monkeys in Cameroon are SIV infected and that humans who hunt and handle bushmeat are exposed to a plethora of genetically highly divergent viruses.
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Abstract:
We calculated extraction and production rates of bushmeat species in two main tropical, moist-forest regions, the Amazon and Congo basins. Extraction was estimated from the average number of animals consumed per person per year from anthropological studies that reported animal kills brought into settlements in the regions. W e calculated extraction rates (kg/km(2)/year) for 57 and 31 mammalian taxa In the Congo and Amazon, respectively. We then examined the sustainability of these extraction rates by basin and by taxa, using extraction-to-production (E:P) mass-balance equations. Production (tonnes/year) was calculated as the product of r(max)(the intrinsic rate of natural increase), mammal biomass, and total area of forest in each region. Species exploitation rates at specific body masses were significantly greater in the Congo than in the Amazon. The E:P ratio for the Congo was 2.4, 30 times the Amazon's ratio of 0.081. Thus, Congo Basin mammals must annually produce approximately 93% of their body mass to balance current extraction rates, whereas Amazonian mammals must produce only 4% of their body mass. We calculated sustainability levels derived from Robinson and Redford's harvest model for each taxa. On a basin-wide level, 60% and none of the mammal taxa in the Congo and Amazon basins, respectively were exploited unsustainably. To evaluate the effect of error on the estimates of E:P, we conducted a sensitivity analysis, which suggests that the mass-balance was most sensitive to error in standing stock but that our results are robust. We estimated that over 5 million tons of wild mammal meat feed millions in Neotropical (0.15 million) and Afrotropical (4.9 million),forests annually. Our Congo basin estimates are four times bigger than those calculated for the region by other workers, and we conclude that the current situation of bushmeat extraction in African rainforests is More precarious than previously thought.
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Abstract:
Evaluating the sustainability of hunting is key to the conservation of species exploited for bushmeat. Researchers are often hampered by a lack of basic biological data, the usual response to which is to develop sustainability indices based on highly simplified population models. However, the standard indices in the bushmeat literature do not perform well under realistic conditions of uncertainty, bias in parameter estimation, and habitat loss. Another possible approach to estimating the sustainability of hunting under uncertainty is to use Bayesian statistics, but this is mathematically demanding. Red listing of threatened species has to be carried out in extremely data-poor situations: uncertainty has been incorporated into this process in a relatively simple and intuitive way using fuzzy numbers. The current methods for estimating sustainability of bushmeat hunting also do not incorporate spatial heterogeneity. No-take areas are one management tool that can address uncertainty in a spatially explicit way.
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Abstract:
A review was carried out of the mammalian fauna of the Kilum-Ijim forest in the mountains of northwest Cameroon. The purpose was to examine the loss of species, particularly of larger mammals, and the implications of this for forest ecology. Information was collected by direct observation, hunter interviews and a literature review. The forest is the largest remaining representative fragment of the West African montane forest habitat. Seventy-seven species of mammal have been recorded in the forest over the last 50 years. Most are small, especially rodents, bats and insectivores. Seven species are endemic to the Kilum-Ijim area. The process of species extirpation probably began over 100 years ago with the loss of the mega-fauna, possibly beginning with elephant Loxodonta africana (several generations ago), and certainly with buffalo Syncerus caffer (at least 20 years ago), and other large mammals. Remaining large mammal population densities are very low and many species are close to regional extinction. The long-term consequences of these extinctions is uncertain but, as many tree species are monkey- or ruminant-dispersed, severe ecosystem damage has probably already occurred. Human population density in the area is around 300 people per sq km, and no sustainable offtake of wild animals will ever be possible that would provide more than a few grams of meat per person per year from the forest. The protein requirements of the communities of the area will have to continue to be supplied from domesticated stock. Since 1987 the Kilum-Ijim Forest Project of BirdLife International has been working to conserve the remaining forest, using a community forestry approach in collaboration with traditional and local authorities and the government of Cameroon, The project is investigating ways to improve the production of domestic animals outside the forest boundary.
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Abstract:
Consumption of bushmeat is an important component of household economies in mast tropical forested regions of the world and is resulting in unsustainable levels of hunting, even in relatively isolated regions. We conducted standardized surveys of household consumption, income, wealth, and education level among Amerindian societies in Central and South America. Results suggest 1) demand for bushmeat may follow an inverted boolean OR pattern with income, 2) consumer, particularly the most well-off reduce their consumption of bushmeat as the price increases; and 3) a small decrease in the price of meat from domesticated animals is likely to lead to a large decrease in the consumption of fish but not of bushmeat Policy makers may be able to reduce demand for bushmeat by raising the price of bushment, by increasing the direct and opportunity costs of hunting, and by raising household income.
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Abstract:
Duikers Cephalophus spp. are an important source of food and income throughout the forest regions of Central and West Africa, and current levels of hunting are probably unsustainable, at least near large settlements. The direct effects of hunting consist of two main aspects: overexploitation of target species, and incidental hunting of non-targeted or rare species because hunting is largely non-selective. There are many methodological and practical problems to a technical approach to overexploitation, and there are increasing calls for alternative measures such as zoning and enforcement of exclusive local resource rights. There is also increasing recognition of the need to ensure that hunting is more selective. This paper reviews current knowledge of duiker ecology and niche separation in order to assess likely indirect effects of these measures on different species. The main factor separating fundamental niches of sympatric species is body size, which limits dietary choice. Additional descriptive factors include anatomical features - particularly the jaw musculature and size of mouth and neck; activity patterns and habitat preferences within closed canopy forest. However, there is wide overlap of diets and broad tolerance of habitat disturbance by most species, and therefore niche overlap and interspecific competition may be high. In the Upper Guinean forest in West Africa, but not in Central Africa, differential use of closed canopy forest and secondary vegetation also appears to be an important factor in niche separation; three pairs of species seem to be separated primarily by this factor. Distributional variations in habitat use suggest that at least in the case of the yellow-backed duiker and the endangered Jentink's duiker, the separation is due to competition rather than to fundamental niche constraints. Selective hunting or zoning will thus have indirect effects on non-targeted species through changes in competitive dominance in different habitats.
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Abstract:
Counts of the number of animal carcasses arriving at Malabo market, Bioko Island, Equatorial Guinea, were made during two, 8-month study periods in 1991 and 1996. Comparisons of the availability and abundance of individual species between years showed that more species and more carcasses appeared in 1996 than in 1991. In biomass terms, the increase was significantly less, only 12.5%, when compared with almost 60% more carcasses entering the market in 1996. A larger number of carcasses of the smaller-bodies species (i.e., rodents and the blud duiker [Cephalophus monticola]) were recorded in 1996 and in 1991. Although an additional four species of birds and one squirrel were recorded in 1996, these were less important in terms of their contribution to biomass or carcass numbers. Concurrently, there was a dramatic reduction in the larger-bodies species, Ogilby's duiker (C. ogilbyi) and seven diurnal primates. We examined these changes, especially the drop in the number of larger animals. We considered the possible following explanations: (1) the number of hunters dropped either because of enforced legislation or scarcity of larger prey; (2) a shift in the use of hunting techniques occurred (from shotguns to snares); or (3) consumer demand for primate and duiker meat dropped, which increased demand for smaller game. Our results suggest that the situation in Bioko may be alarmingly close to a catastrophe in which primate populations of international conservation significance are being hunted to dangerously low numbers. Although there is still a need for surveys of actual densities of prey populations throughout the island, working with the human population on Bioko to find alternatives to bushmeat is an urgent priority.
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Abstract:
An ethnozoological research was carried out in the Tabora District (central-western Tanzania) from December '95 to February '96, to gather information on the sustainable exploitation of wildlife there and to outline the zoological culture of the native people (the Banyamwezi). The objective was to describe the hunting activity and the techniques employed in capturing wild mammals and to gather quantitative data on game harvest. An inventory of the mammal species living in the study area was conducted by three different methods: (1) direct field observation of animals and their tracks; (2) identification of animals captured by the villagers; (3) interviews with the hunters. The activities of 10 local hunters from seven villages were followed during a nine week period. The number of mammals killed and the techniques used for each species were recorded. Other data were collected through interviews of the villagers and concerned (1) the use of every species as food or for other purposes; (2) the species considered as pests; (3) the best places and time for hunting the different species; (4) the time spent hunting them; (5) the food restrictions and taboos; (6) the extent of the bushmeat market (quantity, price, etc.). A total of 236 animals belonging to 37 species were killed during the study period with the following breakdown into taxonomic groups: Bovidae (44.06%), Carnivora (22.88%), Lagomorpha (8.05%), Rodentia (7.2%), diurnal Primates (5.93%), Insectivora (4.23%), Hyracoidea (0.84%), nocturnal Primates (0.84%), Hippopotamidae (0.42%) and Pholidota (0.42%). Four different techniques were used by local hunters in the study area: guns (53.81%), traps (19.06%), spears (11.01%) and dogs (16.01%). Poaching is rampant because of the scarcity of ranger staff and vehicles for patrolling.
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Abstract:
The creation of a 3800 km(2) forest reserve along the Lomako river (Equateur Province, Democratic Republic of Congo) is considered one of the main actions necessary for the conservation of the bonobo (Pan paniscus). We conducted a one-month qualitative survey in parts of the Lomako forest, in order to determine the presence of bonobos and the nature and degree of human disturbance. Results are based on information obtained by questionnaires at human settlements, direct evidence of human activities and forest visits in search of bonobos. There is still a rather large bonobo population in the south-central part of the Lomako forest. relatively free of hunting. However, the northern population seems to be decimated. except in the most impenetrable forest parts. The threats to the proposed reserve are twofold. First, the indigenous inhabitants of the Lomako forest have started intensifying commercial bushmeat hunting as an alternative to the loss of their agricultural economy. Secondly, an increasing number of commercial hunters are entering the area. In addition to the creation of the Lomako Forest Bonobo Reserve, we consider that support of local agriculture and the presence of researchers are the most important factors for the continued preservation of the local bonobo population by the indigenous inhabitants of the forest. (C) 2000 Elsevier Science Ltd. All rights reserved.
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Abstract:
Sociocultural factors during the postcolonial period have been implicated as paramount in generating conditions that promoted both the origin and subsequent epidemic spread of HIV-1 in Africa, We suggest, however, that the origin of the disease may lie in the interaction between colonial practices (e.g., labor camps, nonsterile vaccination campaigns) and traditional bushmeat hunting in French Equatorial Africa. Both the epidemiology of HIV-2 and the colonial history of West Africa appear more complex, but similar conditions existed there and may have contributed to the origin of HIV-2 Focusing the search for the origins of HIV-1 and HIV-2 on this earlier time period may contribute to understanding the evolution of the HIV viruses and the dynamics of emerging diseases.
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Abstract:
Subsistence hunting affects vast tracts of tropical wilderness that otherwise remain structurally unaltered, yet distinguishing hunted from nonhunted tropical forests presents a difficult problem because this diffuse form of resource extraction leaves few visible signs of its occurrence. I used a standardized series of line-transect censuses conducted over a 10-year period to examine the effects of subsistence game harvest on the structure of vertebrate communities in 25 Amazonian forest sites subjected to varying levels of hunting pressure. Crude vertebrate biomass, which was highly correlated with hunting pressure, gradually declined from nearly 1200 kg km(-2) at nonhunted sites to less than 200 kg km(-2) at heavily hunted sites. Hunting had a negative effect on the total biomass and relative abundance of vertebrate species in different size classes at these forest sites, but it did not affect their overall density. In particular, persistent hunting markedly reduced the density of large-bodied game species (>5 kg), which contributed a large proportion of the overall community biomass at nonhunted sites (65-78%) and lightly hunted sites (55-71%). Nutrient-rich floodplain forests contained a consistently greater game biomass than nutrient-poor unflooded forests, once I controlled for the effects of hunting pressure. Conservative estimates of game yields indicate that as many as 23.5 million game vertebrates, equivalent to 89.224 tons of bushmeat with a market value of US$190.7 million, are consumed each year by the rural population of Brazilian Amazonia, which illustrates the enormous socioeconomic value of game resources in the region. My cross-site comparison documents the staggering effect of subsistence hunters on tropical forest vertebrate communities and highlights the importance of considering forest types and forest productivity in game management programs.
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Abstract:
The threat that the bushmeat trade presents to primates and other taxa was assessed from the literature, including data from markets, village hunting studies and logging concessions in Central and West Africa. In many cases the numbers of both common and protected species of primate being killed throughout the region are thought to be unsustainable. This is also the case for other taxa involved in the bushmeat trade, which crosses geographic, cultural and economic boundaries. A suite of measures must be considered to mitigate the effects of this trade, and these measures will have to recognize the local, regional and national socio-economic importance of the trade if they are to result in long-term conservation success.
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Abstract:
Hunting of wild animals is an important component of household economies in the Congo Basin. Results from the growing corpus of quantitative studies show that: a) bushmeat remains the primary source of animal protein for the majority of Congo Basin families; b) bushmeat hunting can constitute a significant source of revenue for forest families; c) bushmeat consumption by low density populations living in the forest may be sustainable at present; d) demand for bushmeat by growing numbers of urban consumers has created a substantial market for bushmeat that is resulting in a halo of defaunation around population centres, and may be driving unsustainable levels of hunting, even in relatively isolated regions; and e) large bodied animals with low reproductive rates are most susceptible to over-exploitation compared with more r-selected species that apparently can tolerate relatively intensive hunting (Mangel et al. 1996). As urban populations continue to grow and economies revitalise, unless action is taken to alter the demand for, and the supply of bushmeat, the forests of the Congo Basin will be progressively stripped of certain wildlife species, risking their extirpation or extinction, and the loss of values they confer to local economies. Consequently, it is essential that a) logging companies are encouraged or coerced not to facilitate bushmeat hunting and transportation in their concessions, b) we develop a better understanding of the elasticity of bushmeat demand, c) that pilot bushmeat substitution projects are supported and their impact on demand evaluated, and d) social marketing activities are put in place to attempt to direct consumer preferences for animal protein away from bushmeat species that are particularly susceptible to over-exploitation.
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Abstract:
The brush-tailed porcupine (Atherurus africanus) is a hystricomorph rodent, which frequents the forests of West and Central Africa. With an average weight of 3 kg, it is a favourite source of meat for urban and rural populations of Gabon, Nigeria, Cameroon or Congo. Hunted in large quantities, its price is often higher than that of other game or domestic animals. Although its current productivity in captivity is limited to a single young per birth and two to three births per year per female, this species could be a good candidate for minilivestock programmes in African forest areas if its current reproductive potential in captivity could be improved. Further research should be encouraged on its biology and reproduction since the current level of hunting for this species is probably not sustainable. Captive breeding programmes could play a role in assessing a better knowledge of the species' biology, and in reducing the effects of intensive hunting in areas where this activity is no longer sustainable.
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Abstract:
Bushmeat consumption and trade is the greatest threat to biodiversity conservation in African forest regions. In many areas cable snaring is the principal hunting method employed by subsistence and commercial hunters. Methods for studying cable snaring and bushmeat markets were compared at a single site in the Central African Republic, in order to identify the relative strengths and weaknesses of the methods. Dependence upon any single method results in incomplete information on the ecological impacts of cable snare hunting and bushmeat marketing.
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Abstract:
Projected rates of agricultural clearing in the Ituri Forest of north-eastern Democratic Republic of Congo range from 0 to 0.1 per cent per year and suggest that deforestation for subsistence agriculture is not an immediate threat to the integrity of the Okapi Wildlife Reserve (OWR). If the human population continues to grow at over 3 per cent per annum, and bushmeat continues to be a major source of income for rural communities, subsistence-level exploitation of bushmeat may, however, not be sustainable. This paper proposes management approaches that address the demand for and supply of bushmeat, which are targeted at those political districts within the OWR where hunting is the greatest threat to populations of bushmeat species. These management approaches are designed to help conserve the Ituri's natural resources without compromising the health and income security of rural communities.
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Abstract:
We used empirical data to simulate the impacts, over the next 40 years, of subsistence-level agricultural clearing and bushmeat consumption on forest resources within the recently established Okapi Wildlife Reserve in northeastern Zaire. Satellite imagery, human population census data, and field measurements were used to calculate Present and projected impacts of agricultural clearing on forest cove: Data on per capita meat consumption and the species captured by hunters were combined with relevant ecological data to estimate ratios of consumption to production and to assess the sustainability of hunting. Even with projected population growth of nearly 300% among local communities over 40 years, sufficient secondary forest is available that agricultural clearing will have minimal effect on mature forest throughout most of the reserve. Impacts on the reserve's fauna will be more dramatic particularly within 15 km of villages where most hunting currently occurs Subsistence exploitation of forest antelopes may be sustainable in much of the reserve (especially if high estimates of game production are used), but as the human Population continues to increase duikers will likely be over-hunted. Primate populations do not appear to be threatened In the near future in those areas where bow hunters exploit monkeys, but an increase in this specialized activity in other legions of the reserve and growing human populations could change this. Although additional surveys of commonly hunted species throughout the Okapi wildlife Reserve are essential to enhancing the precision of the simulation, our results suggest that mitigation efforts should he designed and implemented note if the long-term effects of domestic bushmeat consumption are to be addressed.
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Abstract:
Although bushmeat is known locally to be an important source of protein, large-scale patterns of demand are poorly defined. One area for which information is especially lacking is northern Cameroon, and this study therefore conducted a survey of 345 households in this region. Information sought from questionnaire interviews included the frequency of consumption, species preferences, and prices of bushmeat, together with people's perceptions of trends in the wildlife population involved. Bushmeat was estimated to represent c. 24% of the animal protein intake in the region and respondents generally preferred bushmeat to meat from domestic livestock. North African porcupine (Hystrix cristata) was the most preferred species, closely followed by guinea fowl (Numida meleagris), and Buffon's kob (Kobus kob). There was a tendency for the price of a kilogramme of bushmeat to decrease with the weight of the animal. A majority of the respondents said they perceived declines in some wild animal species within the last 10 years. For those who eat bushmeat one or more times a week, there was a tendency for villagers to eat more bushmeat than for people in towns. A number of measures should be taken, including wildlife farming and domestication and anti-poaching measures in national parks.
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