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EXECUTIVE SUMMARY

The ‘bushmeat trade’ is a highly complex issue with few, if any, general solutions.
The general characteristics of the situation have been well researched, and because of
the growing urgency of the issue it is now time to concentrate on the specifics from an
action-oriented perspective.

The bushmeat issue is not easily compartmentalised and, although this report uses a
format fitting with the respective authors’ expertise and examines the issue in terms of
institutions and policy, biodiversity, and livelihood perspectives, many of the key
questions remaining to be solved are crosscutting.  Our approach was, therefore, to
identify questions that need to be answered and prioritise these within the context of
the reality of the situation in West and Central Africa.  This region is probably the
geographical area on which most has been written in recent years with regards the
hunting of wild game.  However, it should be recognised that the bushmeat problem is
global, and that hunting in the Asian and American tropics shares many of the
characteristics noted below, and warrants the same kind of attention.  This analysis of
characteristics was based on a literature review, which is attached as Appendix 1.

In West and Central Africa the bushmeat trade exhibits the following general
characteristics:

•  It is a large, but often invisible, contributor to the economies of West and Central Africa.

•  It is highly complex and displays significant geographic variation.

•  It is already unsustainable at various local levels and appears to be increasing.

 The trade exhibits specific livelihood and trade characteristics:

•  Bushmeat has significant impacts on the livelihoods of the rural poor, providing both an
affordable source of animal protein and a livelihood opportunity for men as hunters and
women as traders.

•  Hunting tends to be opportunistic.

•  Bushmeat is a favoured food item and is part of a complex commodity chain, linking
rural hunters to urban and rural consumers.

•  Smoked bushmeat is often the only method of maintaining a store of protein for rural
communities.

•  The logging industry is an important stakeholder sector that often facilitates the trade.

 From an ecological perspective there is also complexity in that:

•  Tropical forests, the source of much of this bushmeat, have intrinsically low rates of
production of wild animals in comparison to other ecosystems.

•  Some bushmeat species thrive in secondary forest and may be able to sustain relatively
high levels of hunting, others may be pest species, and some species are genuinely
threatened by over-hunting.
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•  The current trade is having a negative impact on populations of vulnerable species,
resulting in local extinctions that could ultimately lead to global extinctions.

•  Although large-bodied species such as elephant and gorilla are a small percentage of the
total trade, this level of off-take is a real problem.

 In addition, the instruments of institutions, laws and policy exhibit characteristics
that are, at present, not conducive to encouraging greater sustainability for this trade:

•  Legislation and policy have typically given few tenurial rights to forest-dwelling and
dependent human populations.

•  Forest areas may be immigration zones for the national population.

•  Non-traditional protected area management schemes have typically been overlooked.

We, therefore, identified various principles that need to be borne in mind when
looking for potential ways to promote sustainability within this complex scenario.
These were aimed at all decision-makers from project managers to governmental
ministers, in the countries in question and donor nations.  Without consideration of
these principles, constructive and effective action to tackle the current unsustainability
of the bushmeat trade will be difficult.  Thus, if further conservation and livelihood
problems are to be prevented these principles need to be addressed.

Box 1: Principles for moving forwards with regards the bushmeat trade.

1. Ensure future research is action and solution-oriented, rather than being geared towards
abstract or academic questions.

2. Mitigate against the potential for tensions between livelihood and conservation
objectives.

3. Analyse the livelihood implications of any given intervention on all stakeholder groups.

4. Look for alternative models from other sectors.

5. Identify the most appropriate entry points.

6. Employ multi-pronged approaches to a complex problem.

7. Facilitate a more positive policy environment for wildlife management in tropical Africa.

8. Recognise the relative significance of the international dimensions of the bushmeat trade.

Having characterised the trade using the existing body of knowledge available, we
then identified the current gaps in knowledge that were acting as constraints to
progress in tackling over-hunting within the region.  We classified these as either
general, livelihood, ecological or policy and institutional themes, and attempted to
elaborate them in light of the principles for moving forwards, as shown below.

Researchable constraints – general themes

•  Encourage range-state recognition of importance of the bushmeat trade and implications
therein
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•  Address the need for a multi-disciplinary approach to the bushmeat issue that reflects and
effectively deals with the complexity of the issue

•  Address the highly variable nature of the bushmeat problem

•  Change the approach from abstract research to practically-oriented research based upon
an intervention framework

 Researchable constraints – livelihood themes

•  Work with hunters as a critical entry point for improving the sustainability of the trade

•  Engage urban consumers as a critical entry point for managing the bushmeat trade

•  Improve management of the bushmeat commodity chain as an entry point to increase the
sustainability of the overall trade

•  Increase the positive management role that the logging industry should be playing with
regards the bushmeat trade

•  Increase community involvement in wildlife management whilst ensuring sustainability
as a common objective

•  Carry out a realistic assessment of the practical alternatives to hunting as a source of
income and food

•  Clarify the health issues surrounding bushmeat as a crucial protein source for the rural
poor

 Researchable constraints – ecological themes

•  Assess the most appropriate mechanisms for the direct protection of vulnerable wildlife
populations, and their current conservation status.

•  Find transferable data sets, models and control methods that have been shown to work
and could be used as replicable models to improve bushmeat management.

•  Meet the ecological information needs that still exist with regards the bushmeat trade.

 Researchable constraints – policy and institutional themes

•  Improve the regulation of the bushmeat trade at national and regional levels in Central
and West Africa.

•  Assess the significance of the inter-continental trade and improve its monitoring and
regulation.

 These themes were broken down into constituent research frameworks and questions,
and then following the original DEFRA remit these themes, frameworks and questions
were prioritised according to some simple criteria shown in Box 2.
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 Box 2: Criteria used for prioritising researchable constraints for DEFRA

•  General rationale

•  Existing DEFRA activities

•  Potential efficiency of investment

•  Biodiversity value

•  Livelihood gain within a sustainable development framework

 The result was a prioritised list of the key researchable constraints that DEFRA (and
other UK governmental departments with remits that include bushmeat, e.g. DfID)
should concentrate upon. A synopsis is shown in Box 3 and further details are
presented in Section 5.

 Box 3: Prioritised Researchable Constraints for DEFRA

 Livelihoods

•  Increase the positive management role that the logging industry should be playing with
regards the bushmeat trade

•  Engage urban consumers as a critical entry point for managing the bushmeat trade

•  Increase community involvement in wildlife management whilst ensuring sustainability
as a common objective

•  Work with hunters as a critical entry point for improving the sustainability of the trade

Ecological

•  Assess the most appropriate mechanisms for the direct protection of vulnerable wildlife
populations, and their current conservation status.

•  Meet the ecological information needs that still exist with regards the bushmeat trade

 Policy and Institutional

•  Assess the significance of the inter-continental trade and improving its monitoring and
regulation.

•  Improve the regulation of the bushmeat trade at national and regional levels in Central
and West Africa.
- What legislative models exist for the management of community-based hunting, and
how can these be adapted to the realities of commercial as well as subsistence activities?
- How much influence does formal law enforcement have on the bushmeat trade?
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1. INTRODUCTION

1.1. Background to the DETR/DEFRA Bushmeat Project

The purpose of this project is to identify appropriate, specific, and feasible
interventions necessary to achieve a sustainable bushmeat trade in West and Central
Africa.  In particular the project:

1. Identifies the key unanswered problems and data requirements through an analysis
of the long-term and short-term factors (pressures and shocks) that are causing the
trade in bushmeat to become increasingly unsustainable

2. Proposes activities and methodologies that need to be developed to identify and
implement solutions to the unsolved research issues

3. Engages with and provides practical inputs into the on-going international efforts
to solve the bushmeat crisis.

The project comprises four outputs. The first three outputs address the specific
concerns of the project. The fourth output is additional to the original terms of
reference of the project.

! Output 1: Consolidated overview of the bushmeat trade

! Output 2: Developed research approach and recommendations to address key
problems and issues

! Output 3: Feasibility and prioritisation of the current and further-required research
and activities and potential solutions

! Output 4: Funding has not as yet been forthcoming for in-country testing, so the
project team intends to circulate the draft report from Output 3 among the CITES
Working Group on bushmeat.

1.2. Explanation of project process

This project was undertaken in three stages, the combined output of which is
presented here.  During each stage of the project, contributions and feedback were
sought from key experts and practitioners involved in protecting endangered wildlife
species and improving the management of the bushmeat trade.

The first output reviewed the literature, assessing the current state of knowledge about
the bushmeat trade, identifying the key summary publications and syntheses, the
lessons learned, and the way to move forward towards action and impact-oriented
research.  The review of the literature, including a comprehensive list of references,
can be found in this document in Appendix 1.
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Output 2 listed the key research questions that need to be addressed to improve the
management of the bushmeat trade.  These questions were arranged according to
themes: “entry points” for addressing the trade, such as hunters, consumers or traders;
and “cross-cutting” themes such as community management, and policies and
institutions.

The third output of the project, incorporated in this document in Section 5, is the
prioritisation of the research questions for DEFRA according to their relevance,
feasibility, and likelihood of leading to successful improvements in the trade.
Research approaches are proposed, appropriate countries for undertaking research
identified, and target institutions, policy makers and other stakeholder groups are
given.  This information provides a set of recommendations for solution-oriented
researchable questions.

2. KEY CHARACTERISTICS OF THE BUSHMEAT TRADE

Table 1 summarises the key characteristics of the bushmeat trade in West and Central
Africa that the authors extracted from the current body of knowledge available.  The
table has been split into the general, livelihood, ecological, and policy characteristics
and their perceived implications.1

Table 1: Summary of characteristics of the bushmeat trade

General characteristics Implications

Bushmeat is a large, but largely invisible,
contributor to the economies of West and
Central African countries.  Although it rarely
figures in national economic statistics or
nutritional estimates, estimates of the national
worth of the trade suggest that it is often
amongst the most economically significant
trade sectors in the countries involved.

The importance of bushmeat most likely has
been over-looked and hence marginalised in
national and international circles.

The trade is highly complex, influenced by
the social, ecological, and political
characteristics of the specific location.

It is difficult to split an analysis of the trade
into different components because these
characteristics are often dependent on one
another. Hence a multi-disciplinary approach
towards the identification of appropriate
interventions is required.

The trade displays significant geographic
variation.

There are few general solutions, and each area
probably needs to be taken on a case-by-case
basis.  This means the collection of good
baseline social and biological data during the
planning process for potential interventions.
Neither can success be assumed because

                                                

1 The literature review on which this diagnosis is based can be found in Appendix 1
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interventions have worked elsewhere.  Social
and ecological monitoring procedures should
be an integral project element.

The trade in bushmeat is already
unsustainable at various local levels and
appears to be increasing. In tropical regions
such as West and Central Africa, many areas
are already threatened with habitat alteration
(including non-selective logging, clearance of
forest for oil palm, mineral extraction, etc.),
causing population declines and species loss.

Action needs to be taken now to avert
increased ecological and livelihood problems.
Thus, action oriented research needs to be the
priority, and not further studies that do not
contribute to actual ways of improving the
current situation.

Livelihood and trade characteristics Implications

Hunting is a livelihood opportunity that has
low entry costs and can be undertaken flexibly
throughout the year.

Alternative livelihood options for rural people
are unlikely alone to reduce hunting pressure
unless they offer superior benefits, and
compete for labour time.

Hunting tends to be opportunistic. If the
market dictates certain preferences, hunters
tend to consume the less-marketable species if
caught rather than avoid hunting them.

Species-specific hunting controls will be hard
to enforce without strong local as well as
central control mechanisms.

Bushmeat has significant impacts on the
livelihoods of the rural poor, providing both
an affordable source of animal protein, where
alternatives are not available or expensive, and
a livelihood opportunity for men as hunters and
women as traders. The livelihood opportunities
of hunting are particularly important for people
with few assets because entry costs are low
(i.e. the price of a snare) and people can hunt
when and where it is convenient. Hunting also
provides a source of emergency income.
Although some people have migrated to rural
areas to take advantage of the trade, the
opportunity to hunt may also encourage men to
remain in a village rather than migrate to urban
areas for employment.

Attempts to impose blanket restrictions on
consumption and trade most likely have
important and negative livelihood effects and
engender resistance and hostility. Most such
attempts have so far been unsuccessful and
past experience suggests that attempts to apply
blanket controls to highly lucrative trade flows
are rarely successful without significant local
support. Thus, community wildlife
management models have to be investigated as
one of the key mechanisms to engender
support for attempts to make the trade more
sustainable.

Bushmeat is a favoured food item in many
countries and an important item of trade.
Where bushmeat is widely harvested the price
tends to be competitive with farmed meat.
When bushmeat becomes scarce, or where
demand is high, such as in urban settings, it
often becomes a luxury item.

Where bushmeat is preferred and consumers
are willing to pay a premium, the provision of
alternative sources of animal protein is
unlikely, on its own, to reduce demand for or
supply of bushmeat.

Bushmeat is part of a complex commodity
chain linking rural hunters to urban and rural
consumers, in which men and women typically

Interventions that ignore social and gender
dimensions to the control of the trade are
unlikely to work in the long-term.
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have differentiated roles (men as hunters,
women as traders).

Additionally, the drivers of the trade must be
understood before one can predict how
interventions will or will not alter behaviour.

Smoked bushmeat is often the only method
of maintaining a store of protein for rural
communities.

Negative aspects of bushmeat, including health
concerns, tend to be emphasised.  However,
the positive health benefits of bushmeat should
not be overlooked.

The logging industry is an important
stakeholder sector, influencing supply of,
demand for, and access to bushmeat.

The industry must be included in efforts to
improve the sustainability of the trade

Ecological characteristics Implications

West and Central African tropical forests have
different physical characteristics to East and
Southern Africa. In particular, the tropical
forests have intrinsically low rates of
production of wild animals, and generally
lower visible abundance of species that
traditionally attract mainstream tourists

Wildlife management options that have proven
successful in the savannahs of East and
Southern Africa may not be applicable.  Thus,
although touted as a potential income generator
from live animals, ecotourism in the
Central/West African context is a different
entity to that functioning in East Africa.
Options may be more limited and innovative
approaches may be required.

Some bushmeat species thrive in secondary
forest and may be pest species; others are
genuinely threatened with local and global
extinction by both forest habitat loss and
hunting pressure.

Relatively sophisticated management
approaches are required that protect more
vulnerable species from indiscriminate
hunting, particularly those with wider, and
often insufficiently understood, ecological
functions, whilst allowing hunting of species
not at risk.

The current trade is having a negative
impact on populations of species vulnerable
to hunting, resulting in local extinctions that
could lead to global extinctions.

More information on distribution of
vulnerable species, responses to hunting,
and current and potential direct protection
mechanisms is required

Large-bodied charismatic species (e.g.
elephant and gorilla) are a small, but emotive,
percentage of total trade.  However, even low-
levels of off-take may cause loss of
populations, hence even ‘by-catch’ is a
problem.

Careful separation of conservation and
cultural dimensions is required. Specific
action to protect key populations will be
needed because they have a very low
tolerance of hunting pressure.  Thus, some
strict enforcement is likely to be necessary,
as back-up if nothing else.  This will apply
where critical populations would be
vulnerable to the breakdown of other
models, e.g. community wildlife
management.
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Institutions, laws, and policy characteristics Implications

Legislation and policy have typically given
few tenurial rights to forest-dwelling and
dependent populations.

Local populations have little incentive to
manage wildlife sustainably.  Populations are
more likely to engage in managing wildlife
sustainably if they have a guaranteed long-term
stake in the land and wildlife

Forest areas may be immigration zones for
the national population, and governments are
often reluctant to restrict the movement of
peoples.

Forest-dwelling populations may lack the
capacity to control access to the resource,
reducing the potential for effective
management and the incentive for sustainable
management.  Where land is allocated as
concessions, there may be other mechanisms
for control.

Non-traditional protected areas have
typically been overlooked.

Mechanisms to limit supply from non-
traditional protected areas need to be
developed to maintain stocks at national levels
for both conservation and livelihoods.

3. PRINCIPLES FOR MOVING FORWARD

3.1. Rationale for identification of principles

The literature review (Appendix 1) demonstrates the considerable amount of research
that has been undertaken on the bushmeat trade from an ecological, livelihoods, and
policy perspective.  Despite this considerable body of work, the bushmeat trade
continues to become more unsustainable, and few examples of successful
interventions or initiatives to improve the sustainability of the trade can be found.

Part of the reason for the lack of practical success in improving the sustainability of
the bushmeat trade whilst protecting at-risk wildlife species is the complexity of the
problem.

•  Bushmeat is critical to the livelihoods of rural and urban people – livelihoods
issues.

•  Hunting can and does drive populations of some species to unsustainable levels
leading to local and regional extinctions – biological and conservation issues.

•  Efforts to protect both the trade and at-risk species must confront the practicality
of whether initiatives can be enforced and maintained – policy and institutional
issues.

Based on the key characteristics of the bushmeat trade, the implications of these
characteristics, and consultations with a range of experts, the authors have identified a
number of principles to guide policy makers and researchers in identifying and
undertaking the key research questions for the bushmeat trade. These principles are
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used as the premise for the discussions in Section 4, where the different themes for
researchable questions are identified.

3.2. The principles

1. Ensure future research is action and solution-oriented, emphasising a direct
impact on the volume and composition of the trade rather than abstract or
academic questions

 Although considerable knowledge and expertise on wildlife and the bushmeat trade
exists, insufficient effort has been made to link research to practical sustainable
solutions that protect wildlife and livelihoods.

2. Mitigate against the potential for tensions between livelihood and conservation
objectives

 Historically a tension has existed between those who focus on wildlife and
conservation issues, in particular potential extinction and loss of biodiversity, and
those who focus on people’s dependence on bushmeat as a source of protein and
income.  Although these two views need not imply contradictory management
approaches, conflict between the two has often been detrimental to both the wildlife
and the people who depend on it.

 There is a need to explicitly recognise the potential problems that can be caused by
this tension and deal with them accordingly.  Thus, the motivation behind different
interventions and management models and the anticipation of their impact on different
stakeholder groups is key.

3. Analyse the livelihood implications of any given intervention on all stakeholder
groups

Interventions are most likely to work if the livelihood implications for each of the
different stakeholder groups are better understood.  Interventions will have a greater
chance of success if:

•  Motivations for involvement of each different stakeholder group in the bushmeat
trade is understood;

•  Proposed solutions that require local support recognise the economic and cultural
significance of bushmeat;

•  Winners and losers from proposed interventions are identified;

•  Specific conflicts between different stakeholder groups are predicted and managed
before an intervention;

•  Solutions are negotiated with all affected stakeholders;

•  Alternative opportunities are considered for any ‘losers’, even if those who lose
were involved illegally in the trade.
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1. Look for alternative models from other sectors

 There are very few instances of tailor-made models for the successful management of
bushmeat, thus there may be value in looking at other animal and natural resource
sectors for possible ways forward, such as the literature on common property
management. In particular, lessons that can be learnt from the fisheries sector (see
Appendix 2 for a fuller discussion), and the impossibility of reversing extinction,
dictate that a sensible premise with which to work on solutions that balance
livelihoods and conservation concerns is the precautionary principle.

2. Identify the most appropriate entry points

 Traditional entry points for interventions (for example, total bans on hunting) may not
be the most appropriate, and other potential approaches should be explored. For
example, where logging companies influence supply of and demand for bushmeat, and
hence are an important stakeholder group, they should be an integral part of
management interventions. The logging industry is also a sector that can be influenced
by the West and is therefore potentially a key entry point from a European perspective.

 More traditional entry points should not be dismissed, even if they have resulted in
few successes, but should be better targeted and the feasibility of these alternatives
addressed more rigorously. For example, alternative protein sources must themselves
be sustainable, accepted by consumers, and be complemented with mechanisms to
ensure that hunters reduce the volumes they hunt and the mix of species caught.

3. Employ multi-pronged approaches to a complex problem

 In a hypothetical area, it is likely that the correct combination of well thought-out
interventions that integrate good protected area management (to act as a source for
local hunting reserves) with reduction of off-take in logging concessions and better
information about threatened species, could push hunting towards ecological and
economic sustainability, whilst protecting key species.  However, such interventions
will require a more holistic and long-term approach from implementing agencies and
donors alike. Thus, it is important to create frameworks that can identify areas where
selected interventions may have the best chance of success. This increases the
potential for future replication over wider areas based upon demonstrable
sustainability rather than the current rather vague concept of sustainability.

4. Work towards improving the policy environment

 A more positive policy environment for wildlife management in tropical Africa is
urgently required. One of the major problems in advancing the bushmeat agenda, both
within the range states and internationally, is the stigma of illegitimacy that pervades
wildlife use and the treatment of this use in the environmental literature.  The Western
environmental press tends to treat the bushmeat issue in an emotional way, with few
concessions to local interests and little recognition of cultural sovereignty or the
notion of cultural relativity.  Such a stigma makes moving towards management
systems that offer any real prospect of sustainability more difficult.  There is therefore
a pressing need to change the tone of the dialogue, so that the international community
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can engage more constructively with the range states and their peoples.  Although
urgent, such a change in policy environment presents a major challenge. Wildlife is
only one component of a range of natural resources, some of which, such as minerals
and timber, are of immense value and political importance.  The present policy debate
over bushmeat is being driven almost exclusively by international environmental
campaign groups, which is leading to over-reactive policy formulation (usually in the
form of blanket interdictions).  The treatment of the issue in the Western media
(including the British media) is often insensitive, and is generating a sense of
grievance in the producer societies (and their members resident in the West) that their
cultural norms are being stigmatised and denigrated in the name of biodiversity
conservation.

5. Recognise the relative significance of the international dimensions of the
bushmeat trade

The international dimensions of the bushmeat trade are of growing importance, and
there are some potential health hazards (this has been alighted on in the British press).
Much of the importation of bushmeat into the UK is commercial, organised and
clandestine. While the conservation implications are often uncertain (because of the
difficulty of identifying meat), CITES rules are being flouted with some regularity.2
However, whatever the trade implications, it is most unlikely that the international
trade will ever represent a greater threat to conservation than hunting for local
consumption and habitat loss.

4. IDENTIFICATION OF KEY ISSUES

From this synopsis of the characteristics of the bushmeat trade a list of key
researchable questions has been generated that can be tackled through baseline
research and appropriate monitoring and evaluation within an intervention framework.
Such an approach should contribute to the identification of the best potential
interventions and the determination of likely successes, so that pragmatic adaptive
management can be employed.

The list of researchable questions is arranged thematically according to the earlier
characterisation of the trade.  A general discussion of each of these themes, with
regards to the aspects of the trade they relate to, is provided and linked to appropriate
research frameworks.  Where appropriate, these frameworks are broken down further
into specific questions.  This list covers questions that may have been partially
addressed, and for which data may exist but has not been applied to the specific
question.  This section does not, however, aim to prioritise these questions.  This is
dealt with later in this document.

In addition to specific research questions arranged according to livelihood,
environmental, ecological, and institutional themes, there are a number of general

                                                

2 200 seizures were made at Heathrow airport in one five-week period earlier this year, and 1.4
metric tonnes were seized from a single flight.
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themes that cannot be ignored but that do not lead to a set of actionable research
questions relevant to DEFRA.  These themes are therefore presented first, spanning
the livelihood, ecological and institutional categories, and following on from the
proposed principles for moving forward.

4.1. General research themes

4.1.1 Theme: Encourage range-state recognition of importance of the bushmeat
trade and implications therein

Research objective

Acknowledge bushmeat consumption in national economic statistics, and determine
the steps that need to be taken to better acknowledge the role of bushmeat in the
economies of producer nations.

4.1.2 Theme: Address the need for a multi-disciplinary approach to the
bushmeat issue that reflects and effectively deals with the complexity of
the issue

Research objective

Determine how different departments in West and Central African governments, as
well as international donor organisations, can be encouraged to take the bushmeat
issue into account when making planning decisions regarding food security, forestry,
infrastructure provision, etc. In essence determine how the ‘bushmeat problem’ can be
mainstreamed.

4.1.3 Theme: Address the highly variable nature of the bushmeat problem

Research objective

Determine how governmental, donor, and implementing agencies can be encouraged
to act upon good baseline data, as part of adaptive management practices, and be
encouraged to share this collective experience (see 4.4.3 in the Policy & Institutions
section).

Research objective

Determine which findings are ‘universal’ to the bushmeat issue and which can be
clustered for specific ecological, livelihood, or institutional situations.
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4.1.4 Theme: Change the approach from abstract research to practically-
oriented research based upon an intervention framework

Research objective

Encourage implementing agencies to recognise the need for experimentally-oriented
interventions that allow targeted research rather than research for it own sake.

4.2. Livelihood themes

The key areas clustered under ‘livelihoods’ that arose in the categorisation of the
bushmeat trade (Section 2) are discussed below, with reference to key literature and
bearing in mind the principles for moving forwards (identified in Section 3).3  The
livelihood themes are clustered as to whether they focus primarily on “entry point”
stakeholder groups for interventions, or on cross-cutting themes that relate to people’s
livelihoods.

4.2.1 Hunters as a critical entry point

It is hunters who are the direct link with wildlife that is killed for bushmeat. Hence a
key entry point for influencing the bushmeat trade (in terms of the quantity and mix of
species caught) must be the hunters themselves.  However, hunters are not a
homogeneous group.  They may be locals or migrants, and they may be hunting for
home consumption or the occasional sale, or be professionals for whom the sale of
bushmeat is the household’s major livelihood opportunity. Moreover, whereas some
hunters supply their own snares and traps, other hunters are influenced strongly by the
individuals who provide credit, guns, and ammunition and hence who have more
control over hunting than the hunters themselves.

Hunting tends to be non-discriminatory, either because the technology itself does not
allow discrimination (e.g. when snares and traps are used or when night hunting
occurs) or because the hunter chooses not to discriminate when hunting with guns.
The viability of different management regimes for different species will depend in part
on the technologies used by hunters.  Typically, poorer people always use snares,
which are not selective.  Snares tend not to catch certain species, such as primates,
although there is limited secondary mortality and severe injury to certain endangered
species including the great apes and elephants.  The factors that make snares an
attractive technology from a pro-poor perspective (e.g. low cost and low barriers to
entry, their importance in crop protection) also create a potential for over-use and
abuse.

                                                

3 A full review of the current information available on these themes is given as part of the
literature review in Appendix 1.
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4.2.2 Consumers as a critical entry point

If there were no demand for bushmeat, then there would be no incentive for people to
hunt wildlife to sell. Hence consumers are another important entry point to consider.
Consumers can be crudely classified into two groups, those who eat bushmeat out of
preference and therefore have strong preferences for ‘choice’ species, and those who
have no (viable) alternative, specifically those in remote rural areas, who are likely to
be less choosy (Ntiamoa-Baidu, 1998).

There is an emerging debate in the literature as to whether the fundamental drivers of
the bushmeat trade are economic or cultural. With regards to the former view, the
public preference for bushmeat is based on its competitive price, so that an
appropriate conservation strategy would be to flood the market with low-cost
domestic animal protein (this proposition is currently being researched by Wilkie,
2000).  There is some evidence to support this view but there is also evidence of a
cultural preference for bushmeat leading to willingness to pay a price premium
(Asibey and Childs, 1991).  These two propositions may be reconcilable to the extent
that there is a likely change in consumption preferences as bushmeat increases in
scarcity; as the price rises, the market switches from basic nutrition for the urban
population to a luxury food item.  Attempts to substitute farmed domestic species
have not met with success (see Output 1).  This does not necessarily preclude the
option of using domestic livestock rearing as a means to better conserve wildlife,
though it does warn of the complexities of the endeavour, particularly from the
perspective of rural livelihoods.

4.2.3 Traders as a critical entry point

Between the hunter and the consumer can be a diverse range of stakeholders involved
in the bushmeat “commodity chain.” These might include wholesalers, “chop bar”
owners, who sell bushmeat soup, and market traders. These different stakeholders may
also have a role to play in improving the viability of the bushmeat trade, yet their role
tends to be overlooked. For example, there is little information on who sets prices
along the commodity chain, or which stakeholders tend to make most money from the
trade.

4.2.4 The logging industry as a critical entry point

As logging has increased, the logging industry itself has become an important new
stakeholder in the trade. The increase in logging has had several effects on the
bushmeat trade by:

•  Increasing access for hunters because loggers build roads that go further into the
forest, opening up new sources of wildlife that were not profitable to hunt when
transportation and access costs were higher;

•  Providing access for hunters into forests, such as those who hitch into the forest on
logging trucks in Congo (Bowen Jones, 1998);
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•  Facilitating transportation of bushmeat from rural to urban centres, using the
logging trucks (Blake, 1994; Bowen-Jones, 1998).  In south Cameroon, 85% of
meat taken by poachers is removed on logging trucks (Bowen-Jones, 1998);

•  Encouraging human population migration (Wilkie, 1996);

•  Introducing a new demand for animal protein. Logging companies may rely on
bushmeat entirely as a source of protein, especially in more remote areas where
substitutes, such as domestic animal protein, are not available (WWF, 1997).
Hunters often sell directly to the logging companies (Stromayer and Ekobo, 1991);

•  Degrading forest environments. While this may have some benefits for animal
populations (e.g. pioneer tree species such as Musanga, which recolonise logged-
over areas, are readily eaten by elephants and many ungulates), the long-term
effects on loss of habitat and fruiting species, and opening up forest to land
conversion by farmers, are likely to be significant.

Additionally, little is known about the importance of some game species in ensuring
regeneration of timber species.  Government agencies with more long-term logging
strategies could be reducing future potential harvest if hunting is controlled.

Logging companies are an increasingly important stakeholder group that influence
supply and demand for bushmeat, and so they should be involved in management
interventions.  There are already some initiatives from which lessons can be learned.
For example, the Wildlife Conservation Society (WCS) have an extensive research
programme in the region, and are now working on an NGO/logging company
partnership in Congo to try to reduce hunting.  Further, there is some evidence that
subsidised supply of alternative protein (e.g. imported frozen mackerel) does appear to
affect the demand for bushmeat in logging camps in Central Africa.

4.2.5 Community Wildlife Management

Community involvement in wildlife management is widely held to be desirable (Auzel
and Wilkie, 2000; Eves, 2000; Fa, 2000). The grounds for this are almost the same as
those for community involvement in any form of forest management (Brown, 1999).
For example:

•  Proximity: local populations are the immediate custodians of the resource and best
placed to ensure its effective husbandry;

•  Equity and livelihoods: bushmeat figures strongly in the livelihoods of the rural
populations of the range states, particularly the poor; they are thus important
stakeholders in its management; the community-level benefits are central to the
justification for sustainable management;

•  Capacity and cost-effectiveness: bushmeat producing areas tend to be large and
distant from major administrative centres, and the relevant government
departments tend to be severely understaffed; there is little choice but to involve
those who reside in such areas in their management;

•  Knowledge: hunters can be expected to have detailed knowledge of the resource
and its habits; given the dearth of detailed knowledge of the biology of the
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resource, the hunter's knowledge is likely to be of central value to improved
management;

•  Practicality and impact: there is little prospect of improved management if the
major users are excluded from participation.

 However, there are several constraints on increasing community involvement in forest
areas, even where (as is rarely the case) the necessary legislative framework exists:

•  Lack of clarity as to the identity of the relevant ‘community’;

•  Linkage between wildlife and other aspects of natural resource management, such
that governments are unwilling to make sufficient concessions on the former that
will affect their own claims over the latter;

•  Ambiguity of the legislative framework, particularly as regards the definition of
‘communities’;

•  Low population densities and large area coverage required for control of wildlife,
leading to high transaction costs of management;

•  Weak and contested local institutions for natural resource management;

•  Competing claims over land and other resources;

•  Permeation of local politics by externally-based elites; while this often has
positive aspects, it also leaves many opportunities for abuse;

•  Lack of controls on population movements and settlement;

•  The hostile profile of many environmental agencies (governmental, international
and NGO), resulting in unwillingness to participate in co-management
experiments;

•  The fact that the areas with the highest populations of forest game tend to be those
with the lowest populations of humans poses numerous difficulties for forest
management. Historically, such areas have tended to be ‘stateless’ (i.e. lacking in
the political structures of the [pre-colonial] state), and to constitute congeries of
small independent ethnic groups, with localised identities and distinctive
languages.

 These constraints are present in the West African refugia (Sierra Leone-Liberia-Ivory
Coast), and much of Central Africa. As a result, there tend also to be few viable
institutions for natural resource management at any but the lowest levels, and those
that do exist are often lacking in binding authority.  The higher the level at which
collaboration is sought, the more likely are inter-community conflicts. Transaction
costs for any form of resource management are likely to be high, both on the grounds
of low ratios of human population-to-resource area, and on the grounds of the social
conflicts that need to be resolved (see Sharpe, 1998).

 Some ground rules for improved community management are beginning to emerge:

•  Wherever feasible, privileged access to local resources must be given to resident
communities in preference to outsiders with no long-term interest in the
sustainability of the resource;
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•  This requires actions to control the activities of itinerant hunters (often, it is
alleged, in the pay of urban entrepreneurs) who are able to compensate for the
depletion of wildlife in one area by moving on to another;

•  This involves some kind of recognition of local rights as a form of ‘property’, and
the granting to the rights holders the power to sanction abusers and to deny others
access to the resource;

•  This privileged access may include transferable rights, although it is inevitable that
transfers will have to be controlled, if the outcome is not just an increase in
external rents;

•  With such generation of rights, goes the potential to centralise (at least to a degree)
the marketing of the resource; without some degree of centralisation, it is difficult
to see how control over commerce can be achieved.

4.2.6 Alternatives to active management of wildlife and hunting

Aside from the active management of wild bushmeat harvesting, three management
strategies are popular in the literature. These are captive breeding of wild animals,
wild fish harvest, and the search for substitute animal protein from domesticated
species. One or other of these has often figured in aid-funded ‘integrated conservation
and development projects’, implemented as a way of ‘selling’ conservation goals to
local forest dwellers (Brown, 1998).

Captive breeding schemes

Several authors advocate captive breeding of game species as a possible way to satisfy
local demand without compromising the wild stock (Auzel and Wilkie, 2000; Bennett,
2000; Fa, 2000).  This has obvious attractions where bushmeat fetches a high price
(e.g. Asibey and Child, 1991), and logically, it could lead to reduced demand for wild-
caught specimens.  On the other hand, there is evidence that the major species with
potential for domestication have long since been discovered, and there are doubts as to
whether the targeted wild species have (or can be bred so as to develop) the
behavioural and reproductive patterns conducive to domestication. Terborgh et al.
(cited in Smythe, 1992), for example, view “the concept of raising wild animals in
captivity as well intentioned but without adequate biological basis”.

Captive breeding schemes have not generally proven very successful for innovative
species.  Even where technically feasible, the economics have often been wrong for
peasant livelihoods.  For example, the typical peasant family has a preference for a
range of activities that cut risk and reduce capital and labour requirements, but captive
breeding schemes are often high risk and relatively capital and labour intensive.
Semi-captive game ranching works in some situations (e.g. capybara harvesting in
South America), but again such contexts are usually already known.  The problem
tends, therefore, to be less a lack of knowledge than a lack of potential.

An additional problem is that the species that lend themselves most readily to captive
breeding (e.g. grasscutters) tend to be species that thrive best in degraded
environments – and hence are least at-risk from hunting pressure.  There is an urgent
need for an understanding of the underlying economics, and for greater realism as to
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the potential for success outside of development assistance initiatives.  There is some
evidence that captive production can be successful where urban demand is high (this
has already happened with land snail production in Ghana and Nigeria), although this
is likely to be outside of the main bushmeat production areas.

Fishing

Several authors have claimed that significant freshwater fish stocks exist in many
bushmeat source areas and question why these are not more extensively exploited
(Redford and Robinson, 1987).  Some authors are of the view that the preference for
hunting over fishing is largely cultural, and indicative of some kind of irrational
preference for meat on the part of hunting communities.  No studies have been
unearthed for this report that address the decision-making issues involved.  However,
from what is known of peasant livelihoods in forest areas in general, it seems likely
that the underlying causes are more economic than cultural, and that the preference for
bushmeat is quite rational.  Fishing does tend to become more attractive when human
population densities increase to the point where returns to farming and hunting decline
appreciably (see Boserup, 1966), although this prospect is probably quite far off in
most bushmeat source areas.  However, simplistic assumptions that river systems in
forest areas are teeming with uncaught fish are rarely true. In the view of a freshwater
fisheries expert consulted for this study, “unless locals have access to a major
floodplain fishery, the yield from fishing is likely to be pretty low.  And, if there is a
major floodplain, the chances are someone will be fishing it already” (I.Watson, NRI,
pers.comm).

Substitution of farmed meat

While research on farming as an alternative to hunting is legitimate and may lead to
useful solutions to the problem of excessive hunting pressure, there is a need to
proceed with caution in this area.  The following issues must be considered:

•  There is rarely any direct link between the proposed substitution activity and the
hunting activity to be foregone.  Indeed, in some instances, the target population
differs for the two.  Hunting appeals to young self-employed male peasant farmers
without significant capital, while cattle ranching appeals to wealthy capitalists,
able to draw on the pool of wage labour.  Thus, there is no guarantee that success
in producing substitute protein will reduce hunting pressure.

•  Class shifts, from peasant to capitalist agriculture, also have important welfare
dimensions that should not be underestimated from a social perspective.  While,
for example, banning of hunting by peasant farmers and the migration into
agricultural day labour may have benefits for the conservation of wild fauna, such
a move may well have negative social effects.  These include decreased standards
of living, population concentration in urban settlements leading to rising levels of
disease, and increased propensity for social unrest.

 The advocacy of alternative options is often based on simplistic development models
and faulted economics.  For example, the fact that small numbers of domestic
livestock thrive in free-range conditions in forest villages tends to be extrapolated by
advocates of protein substitution to imply that the only economic problem is the
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underpricing of wild-caught meat.  It is likely that the pricing of wild meat suffers
from policy and market failures - the cost of its replenishment is not factored into the
price and the resource figures as more or less a 'free good'.  Steps may need to be
taken to rectify this situation.  Additionally, the potential for increasing domestic
stock production may be much less than the casual observer assumes.  Free-range
animals can usually survive quite well in what are essentially domestic foraging
conditions around forest villages, but two constraints may inhibit the scaling-up of
production:

•  Lack of sufficient food waste from the domestic household.  Tropical peasants
produce much less waste food than typical industrial families;

•  The lack of animal enclosures or fencing.  Except where human population
densities build up to high levels (which is rarely the case in hunting areas), it may
be excessively costly to fence off either animals or crops.  Thus, domesticated
animals living in free-range conditions can only be tolerated in small numbers
around forest settlements.

Concentration of small stock in intensive farms is costly, and increases the risk of
disease.  It is only feasible close to major urban settlements with large consumer
populations that have significant purchasing power.  Generally, where such schemes
have potential, they have already been developed.  Increasing the potential would
require not only that the policy and market failures associated with hunting are
addressed but also that the wealth of the nations increases so as to overcome the
purchasing power constraint for the poor.

An added consideration here is the issue of free trade.  While increasing local protein
production in the tropics may be desirable, it may well not be economically
practicable, given the relative costs of imports.

Alternative options have tended to be associated with donor-funded ‘integrated
conservation and development projects’ (ICDPs).  ICDPs have figured extensively in
the conservation literature, and have been relatively well researched.  They are to be
the subject of a major WWF-sponsored international conference and book in 2001.
The successes have, however, been relatively few.  Some have worked reasonably
well, particularly in South America, while many, particularly in Africa and Asia, have
had problems and have not been readily transferable across national and regional
boundaries.

Finally, and this is a major concern, there is a risk that consideration of alternative
options, valid though it may be, will divert attention away from the more pressing
issue of bringing game hunting under effective management.  To a significant extent,
proposals for alternatives have tended to figure in policy circles as ‘solutions in search
of a problem’ rather than as solutions tailored to the problem that actually exists.

4.2.7 Health issues

Concern has been expressed over the health aspects associated with the consumption
and transport of bushmeat.  In particular, the biological similarities between humans
and primates are believed to increase the likelihood of species jumps by pathogens,
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especially monkey viruses that closely resemble human viruses, such as those of the
lentivirus group (HIV, HTLV) and filovirus group (Ebola, Margurg, Lassa).  Where
humans have been affected by monkey viruses (such as Green Monkey B), this often
has well-documented lethal effects.  In addition, claims have recently been made as to
the association of bushmeat with other diseases such as Herpes, Foot and Mouth,
Anthrax and “numerous other diseases”.4  The scientific basis for such claims is often
conjectural.  As regards the health issues associated with the international trade in
bushmeat, the conditions under which the commodity is shipped into the UK (often
several days in air-transit) are certainly unsavoury, and unlikely to be without some
health risks.

Within the producer nations there are important positive health benefits from
bushmeat, in particular in areas where there is little access to affordable alternative
animal protein sources and dried bushmeat provides a storable supply of protein.
These benefits do not negate the health concerns, but they should temper the
presentation of the bushmeat issue by the Western media.

4.2.8 Theme: Work with hunters as a critical entry point for improving the
sustainability of the trade

Research framework

To what extent, and how, can the bushmeat trade be managed in a more sustainable
manner through direct intervention with the hunters themselves?

Questions

•  Who is driving the level of hunting and technologies used?

•  Is the relevant entry point the hunter or those who supply guns and ammunition,
those who supply credit, or those who purchase meat from the hunter?

•  Could a controlled, legalised system of improved technology snares be a better
tool for increasing sustainability of off-take than controlled shooting (given that
this is also a pro-poor technology)?

Research framework

Can the ‘by-catch’ problem for threatened species be reduced or eliminated through
the instigation of different management regimes for different species, and if so how?

Questions

•  Which hunting technologies should be encouraged if selectivity is desired?

•  What measures can be used to encourage hunters with guns to discriminate
between threatened and non-threatened species?

                                                
4 See the London Evening Standard, 31 May 2001, page 18.
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•  Can non-threatened species such as grasscutter still be promoted when there are
primates around without endangering the primates?

•  Is single species hunting for larger bodied animals simply an opportunistic result
of general hunting, and thus, can single-species restrictions work?

•  What are the potential management systems that will prevent cheating such
restrictions, and how effective are these?

Research framework

What are the viable alternatives for people who hunt if they are required to reduce
their level of hunting?

Questions

•  Will people reduce their levels of hunting if there are not alternative and feasible
livelihood or protein alternatives?

•  Are there any examples of hunters switching to alternative livelihood
opportunities even when bushmeat species are available?

•  How can non-related development projects be structured to reduce their potential
to increase hunting?

•  How can urban development be a tool for increasing the sustainability of the
trade?

•  To what extent is farming as an alternative to hunting a function of soil fertility?

Research framework

Is the policy environment conducive to restricting the catch and excluding some
individuals or groups from hunting?

Research framework

Why do people hunt?

Questions

•  What is the value of hunting to a poor person relative to their other livelihood
activities?

•  What are the key determinants of how much people hunt in one outing or per
year?

•  How important is recreational hunting and how will incentives to reduce this type
of hunting differ from incentives to reduce hunting for livelihoods?
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4.2.9 Theme: Engage urban consumers as a critical entry point for managing
the bushmeat trade.

Research framework

How can consumption of wild-caught bushmeat (both volume and at-risk species) be
reduced in large urban areas?

Questions

•  Are the general lessons or are drivers of demand case specific?

•  How important is urban demand, where bushmeat is priced at a premium, relative
to rural demand and cross border trade?

•  Are the largest consumers the rich or the poor?

•  In an urban setting how much demand is for markets, and how much for
restaurants?

•  To what extent does price, culture or availability in urban areas drive demand?

•  Given the large and urbanised population of Nigeria relative to the region, how
important is consumption in Nigeria to regional trade and should it be a focal point
for regional intervention?

Research framework

•  Can public opinion be changed in urban areas where bushmeat often sells at a
premium?

Questions

•  Are there any methods for attempting to encourage consumers to avoid threatened
species?

•  Are urban populations in LDCs a stakeholder group that exerts pressure on people
and governments to conserve their natural heritage (or could they take on this
role)?

•  Under what conditions, if any, can domesticated meat or fish be offered as a
substitute for bushmeat (assuming such an option were feasible)?

•  Will changes in consumer preferences or attitudes change hunting behaviour?

4.2.10 Theme: Improve management of the bushmeat commodity chain as an
entry point to increase the sustainability of the overall trade

Research framework

What incentives exist or can be created to improve the sustainability of legal trade?
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Questions

•  Would trade improvements such as improved storage or processing lead to a
reduction in off-take?

•  What are the potential ‘added value’ approaches available for bushmeat
management and would they encourage more or less trade in bushmeat?

Research framework

Would it be beneficial to promote and market less at-risk species and if so, how could
this be done?

Questions

•  What lessons can be learned from the commercialisation of other non-timber
forest products (NTFPs)?

4.2.11 Increase the positive management role that the logging industry should be
playing with regards the bushmeat trade

Research framework

How can the logging industry, which affects the supply of, demand for and access to
bushmeat, become a collaborator in improving the sustainability of the bushmeat
trade?

Questions

•  How can logging concessions be allied with sustainable management?

•  Do sufficient data exist concerning which taxa are most affected by logging
(positive and negative impacts on habitat; impacts on consumption patterns of
local people) to engage with the logging industry?

•  Under what circumstances if any will logging companies be willing to give up the
‘subsidy’ of bushmeat as a ‘free’ source of animal protein for their employees or
as a financial perk through transportation or selling?

Research framework

How does logging influence the sustainability of the bushmeat trade, and how does the
removal of game species affect the sustainability of logging?

Questions

•  What are the direct effects, both positive and negative, of logging on wildlife
populations (much of this is known in general terms)?

•  What are the long-term implications of the removal of important fruit-bearing tree
species from tropical ecosystems, particularly with regard to frugivorous species
that enter the bushmeat trade?
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•  Should restrictions be placed on logging companies with regard to the harvesting
of tree species whose fruits and other products are consumed by mammals with
important roles in human livelihoods and ecosystem maintenance?

•  Is removal of game species reducing the potential for sustainable timber off-take?

Research framework

Is certification a potential solution for reducing unsustainable game hunting in West
and Central Africa?

Questions

•  What lessons have been learned from current certification processes – does
certification reduce hunting, or make it more sustainable?

•  Can certification be made more relevant to West and Central Africa?

•  Can certification promoted for its benefits in controlling bushmeat be used to
increase the pressure on logging companies to gain accreditation?

4.2.12 Theme: Increase community involvement in wildlife management whilst
ensuring sustainability as a common objective

Research framework

How, and under what conditions, can community management contribute towards a
more sustainable bushmeat trade?

Questions

•  For community management does ownership have to be transferred or is it the
distribution of awards that matters?

•  How critical is land tenure in increasing the chances of sustainable bushmeat
management?

•  How can access to natural resources, including bushmeat, be enabled and limited
in the current socio-political context of West and Central Africa?

•  Do traditional value systems still influence the bushmeat trade and if so, are they a
good basis for transferring rights based on traditional systems?

•  What evidence exists – or what data should be collected – to determine whether
increased local ownership will result in more sustainable management of wildlife
resources?

•  What are the circumstances that influence the relative benefits of wildlife versus
alternative uses of land and the resource in the equatorial forest region of Africa?

•  What are the key social, economic and biological data needed to set up and
monitor a community-based bushmeat management situation and how can this be
collected in a cost-effective way?
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•  What legislative models are appropriate for the management of community-based
hunting, and how can these be adapted to the realities of commercial as well as
subsistence hunting?

4.2.13 Theme: Carry out a realistic assessment of the practical alternatives to
hunting as a source of income and food

Research framework

Under what specific circumstances is domestication a feasible alternative?

Questions

•  Who are the winners and losers under such a system?

•  What complementary initiatives also have to be in place?

•  Can high tech approaches to domestication using modern selective breeding and
genetic profiling produce greater results in a shorter time than more traditional
techniques?

•  Is domestication economically feasible in comparison to importation of domestic
meat from other areas?

•  What are the social implications of such schemes?

Research framework

What examples of successful introduction of alternatives exist?

Questions

•  Are these alternatives relevant to West and Central Africa?

Research framework

Is tourism a viable alternative to bushmeat hunting for communities in West and
Central Africa?

Questions

•  Which types of countries are most likely to be able to substitute tourism for
bushmeat hunting?

•  Is the use of tourism only possible in savannah regions or is it also possible in
forested areas?

•  Can wild animals be habituated to human presence in areas where tourist volumes
have historically been low and are likely to remain so?

•  Is eco-tourism a possibility?
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•  Can the dangers of tourisme de vision for the most sought-after (but also large and
potentially hostile) charismatic species such as elephant and lowland gorillas be
overcome?

•  Can wildlife be marketed if there are no large charismatic species and, if so, how
big is the potential market, e.g. bird watching?

•  What mechanisms can be used to ensure that local communities benefit from such
tourism, and that they see it as linked to conservation of their natural resources?

4.2.14 Theme: Clarify the health issues surrounding bushmeat as a crucial
protein source for the rural poor.

Research framework

What evidence is there that bushmeat can pose a health risk, and what are the relative
health benefits?

Questions

•  Are the negative health aspects only relevant to primate species?  How much risk
can be attached to more common rodents?

•  What are the implications of international trade in terms of disease risk?

4.3. ECOLOGICAL THEMES

4.3.1 Direct efforts to protect wildlife

Traditional ecosystem management has relied on the creation of protected areas, many
of which preclude any form of exploitation or severely restrict local access.  Protected
area approaches, combined with punishment of hunting, have tended to lead to
conflict between people living near to the protected area, who have traditionally relied
on bushmeat for consumption and income, and those government bodies responsible
for protecting wildlife.  Further, such approaches have often been ineffective, typically
burdened by weak forest authorities and under-funding.5

Despite the poor track record of protected-area approaches, they may offer the
potential for solutions that benefit those dependent on bushmeat and those concerned
with the conservation of wildlife.  One innovative idea that combines protection of
some areas with legitimisation of managed hunting is to use a ‘source-sink’ approach
(see Output 1, p. 39 for details).  The ‘source’ is the protected area, the ‘sink’ is the
area where hunting occurs.  Animals move without restriction between the two areas,

                                                

5 For a more detailed discussion see Output 1, Section 5 (pp. 19-20)
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but are ‘safe’ whilst in the source area.6  A protected-area policy of this sort moves the
emphasis away from exclusion areas primarily as conservation sites with local
interests being compensated by actions in surrounding buffer zones, to a more user-
oriented perspective in which protected areas figure primarily in the service of
consumer populations.

There are problems in creating effective management models (see Output 1, p. 21), in
particular how to ensure that people do not hunt in the source area where animal
densities are likely to be much higher.  Additionally, extremely rare species may still
need special protection, implying selective hunting may also be required. However, a
‘source-sink’ approach does have the potential to offer a ‘win-win’ situation for
livelihood and conservation concerns.

4.3.2 Examples of successful bushmeat controls

From the literature and available case studies there seems to be a lack of examples of
areas or projects where attempts to control the bushmeat trade have been successful.
This may be, in part, because many of the initiatives within the region are relatively
young. There are, however, interventions that have been tried in other tropical forest
areas where hunting is a problem (see Appendix 1).  These interventions need to be
assessed in the context of West and Central Africa to determine the extent to which
they are relevant and transferable.

Even within the region, much of the analysis of wildlife and the bushmeat trade is
specific to a particular area within West and Central Africa, and it is equally important
to determine the extent to which lessons can be learned from and extrapolated to other
areas within the region.

4.3.3 Stock data

The bushmeat trade tends to be hidden, both in official statistics and in practice.
Moreover, monitoring bushmeat species, whether wildlife in forested areas or meat
dried for sale, is often difficult. To what extent accurate data are needed, or can
realistically be expected to be collected, has not been answered. Although
considerable pockets of data have been collected for specific regions or specific
species, comprehensive detailed data are not available.

                                                

6 For example, in Mbaracuya Reserve in Paraguay, Aché Indians hunt intensively over an area
of approximately 57 square kilometres; the 'source' area is approximately 394 square kilometres, a ratio
of 1:7 (Bennett and Robinson, 2000).
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4.3.4 Theme: Assess the most appropriate mechanisms for the direct protection
of vulnerable wildlife populations, and their current conservation status

Research framework

Is a traditional protected area approach a complete or partial solution to protecting
vulnerable wildlife populations affected by the bushmeat trade?

Questions

•  How can alternative protected areas be created and financed?

•  Is the establishment and community management of community hunting reserves
around well-designed core areas feasible?

•  Can such reserves be financially self sustaining?

•  What are the roles for different institutions within this context?

•  Do current protected areas lend themselves to being converted into areas with
more holistic management objectives?

•  Are the large areas required to secure the survival and genetic future of many
mammalian species in the tropics compatible with the potential for community
management and the high costs of policing the resource?

•  Does the present coverage of existing protected areas correlate sufficiently with
the distribution of species that are potentially vulnerable to the bushmeat trade?

•  How does this coverage correspond to existing biodiversity hot-spot data and
priority habitats?

Research framework

Are there circumstances whereby hunting bans can work?

Questions

•  Given that hunting bans are unlikely to work in isolation, what ‘co-factors’ are
required?

•  What lessons can be learned from attempts to impose bans in fisheries?

Research framework

Experience from the fisheries sector indicates that multi-species off-take limits the
potential for quota modelling – is this true of the bushmeat trade where there are less
demographic data?

Research framework

What lessons can be learnt from other natural resource sectors – such as non-timber
forest products (NTFPs), charcoal production, the fuelwood trade?
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Research framework

What are the necessary conditions for there to be a controlled legalised trade that is
biologically sustainable, and is this possible?

Questions

•  Does a legalised trade that feeds money back into effective protection and
enforcement mechanisms, and promotes good practice, stand more chance of
working than the current illicit trade?

4.3.5 Theme: Find transferable data sets, models and control methods that
have been shown to work and could be used as replicable models to
improve bushmeat management.

Research framework

Are there transferable models that can be applied from other regions and would work
in the ecological context of tropical Africa?

Questions

•  Which are the lessons from the savannah areas of East and Southern Africa that
are relevant to West and Central Africa?

•  What lessons can be learned from other regions such as the Neotropics and
tropical Asia?

Research framework

Can findings be extrapolated from a small island situation?

Questions

•  Considerable research and data collection has been undertaken on Bioko Island.
Are these data valid for extrapolation to mainland conditions and if so under what
conditions?

•  Are island situations similar to those in many protected areas, and do island
biogeography principles apply to hunting?

4.3.6 Theme: Meet the ecological information needs that still exist with regards
the bushmeat trade

Research framework

Can game populations be monitored for purposes of control and management of the
bushmeat trade, and if so can indicator species or surrogates be used to determine
whether the wider bushmeat trade is sustainable or not?
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Questions

•  Do the appropriate data exist?

•  How could biological monitoring data be used in a community management
model?

•  Where should populations be monitored, as wildlife or once in the bushmeat trade
(both are probably necessary but usefulness and feasibility will vary)?

•  How accurate is extrapolation of carcass data to the actual effect that this hunting
is having on the game populations involved?

•  Which are the species that have the reproductive potential to be hunted at
sustainable levels but for which data does not exist to determine optimal off-take?
Collect this data.

•  Where can new field DNA-testing methods be best employed in monitoring or
control of the bushmeat trade?

•  What time-scale is necessary to ensure that monitoring is effective, and how can
such data gathering and analysis be made financially sustainable?

•  What would be the most appropriate and accurate indicator species.

•  Would such a scheme of monitoring using surrogates be cost-effective?

•  Can such indicators provide early warnings of stock collapses or will stochastic
variations mask signs for so long that preventative action is not possible.

Research framework

On a regional level what are the most important areas for bushmeat production, and
how do these coincide with the most important areas for biodiversity conservation?

Research framework

How important are protected areas and endangered species in the trade as source areas
and game species, respectively?

Questions

•  What proportion of the trade involves non-threatened species (such as grasscutters
and other rodents)?  (Much of these data exist but may not be in easily accessible
or useable forms).

•  What proportion of bushmeat comes from degraded areas and what proportion is
from primary forests?
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4.4. Policy and institutional themes

4.4.1 Institutions, laws, and policies

The legislative framework for hunting in the tropics has been a neglected aspect of
sustainable forest management, which has only recently begun to be addressed.  Early
attempts to reform the hunting legislation often created as many problems as they
solved.  The starting point has tended to be the interdiction of commercial peasant-
based hunting and the idealisation of subsistence activity, which, as was noted in
Output 1, flies in the face of local realities.  Paradoxically, this has often been
associated with the promotion of a legislative framework that has increased the
incentives to high-tech commercial sports hunting, involving elite and expatriate
interests.  This has been the case in Cameroon, for example.  ‘Community hunting
zones’ are restricted to non-commercial activities, and are probably too small to be
viably managed, while the larger ‘zones cynégetiques de chasse’, where commercial
activities are permitted, are tailored to the needs of the expatriate sports hunter and the
firms who service them.

The Southern African ‘CAMPFIRE’ model has often been advocated as the way
forward for the forest societies, although evidence is lacking as to whether it is likely
to be effective in such environments.  It seems unlikely to work well in relation to a
trade that is informal, dispersed and under-monetised.

Governments and their international partners tend to proceed on the basis of dubious
assumptions, for example: regarding the nature of traditional rights over land (it being
assumed that proximity is the normal basis of traditional ‘ownership’, and that the
geographical and social communities are one and the same); the assumption that
unpopulated areas can have no legitimate hunting claims upon them (such an
assumption is not applied to North Atlantic fisheries); and that forest areas are subject
to single usage (most areas of forests, even in the low-population density areas of
Central Africa, have multiple claims upon them).

Capacity building is undoubtedly a challenge in many areas, where populations are
low and historically highly atomised.  However, rather than reinforcing the powers of
local authorities (including decentralised local government), most programmes serve
to diminish local ownership, being expatriate-led, top-down and dismissive of local
potential.

Wildlife management tends to be consigned by governments to specialist NGOs.
However, successful management of the bushmeat trade cannot be undertaken only
through wildlife policy.  Multiple stakeholders are involved in the trade both directly
and indirectly, and for many, policy concerning poverty may be equally if not more
important than direct wildlife policy.  Wildlife and environmental NGOs tend to be
weak on the social side, and, because of their non-governmental status, find it difficult
to make effective inputs into national policy.  Governmental wildlife agencies tend to
be distrustful of incorporation into agencies with broader functions, preferring to
maintain their specialist identities and partnerships, even to the detriment of their
effectiveness.
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Some progress has been made in helping to integrate hunting legislation inter-
nationally, within the producer regions (this is one of the main aims of the Central
African bushmeat working group).  However, concerns remain that such policies are
likely to have little relevance to realities on the ground, given the low capacity for
national and international policing, particularly in isolated border areas.

4.4.2 The role of the intercontinental trade

Since the original CITES agreement in 1973, international efforts to conserve animal
species have focused in large measure on transnational trade controls.  Questions are
increasingly being asked about the effectiveness of these controls, and of the
preservationist ethos that they tend to inculcate.  With regard to bushmeat, the CITES
regulations are among the justifications given for firmer import controls (and figured
particularly strongly in the recent UK court case on bushmeat that was given wide
press coverage).

4.4.3 Theme: Improve the regulation of the bushmeat trade at national and
regional levels in Central and West Africa

Research framework

Which are the key government departments with which Wildlife departments must
work towards ensuring a sustainable trade – how can bushmeat be mainstreamed?

Questions

•  What mechanisms could be used to cover the costs of enforcement and
management in the existing legislative regimes within the region.

•  How can different departments be encouraged to work together and take into
account repercussions of their actions in terms of hunting.

Research framework

How much influence does formal law enforcement have on the bushmeat trade?

Questions

•  Which situations tend to be enforced or enforceable and which not?

•  Why are regulations not being enforced?

•  Are there regulations that cannot be enforced?

•  How much relevance does formal legality have in West and Central Africa, in a
management context?

•  Is there an alternative structure of incentives and deterrents for hunters and
consumers that could be used to encourage their cooperation in managing the
trade?
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Research framework

What legislative models exist for the management of community-based hunting, and
how can these be adapted to the realities of commercial as well as subsistence
activities?

Questions

•  Within the existing structures how can local communities control access to their
wildlife resources?

•  Are there legal definitions that could be used to separate subsistence from
commercial hunting?

•  What are the minimum requirements for area coverage in the differing local
situations, and how can an effective balance be found consonant with the realities
of the commercial trade?

•  What national preconditions are required to support the attempts of the range
states to coordinate their legislations and policies, as is presently under
deliberation in the CITES working group?

Research framework

How can local institutions be integrated at regional and supra-regional levels, and how
can they be made sustainable?

Questions

•  What prior tenurial and institutional issues need to be addressed at local level
before regional and supra-regional institutions can be established?

•  What are the prospects for harmonisation of law and policy at regional level in the
range states?

•  What funding mechanisms can be instituted to ensure that high-level institutional
activities have a chance of sustainability?

•  Do civil society organisations and networks exist that would champion the cause?

Research framework

What hard evidence exists as to the effectiveness of savannah sports hunting models
such as ‘Campfire’ in forest environments?

Questions

•  What are the existing levels of sports hunting in forest areas, and what financial
returns do these offer, both locally and internationally?

•  What is the potential for increasing the level of off-take of trophy species in forest
areas, without threatening the viability of the species?

•  What potential exists for a greater retention of financial benefits at the local level?
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•  How important is tourist infrastructure to the success of ‘Campfire’ type
approaches, and what are the implications in the West and Central African
situations?

Research framework

What institutional arrangements would be needed to introduce a degree of
centralisation into the bushmeat trade, and what are the chances of these being
sustainable?

Questions

•  What is known about the organisation and integration of the major bushmeat
markets in West and Central Africa?

•  Where is the value added in the bushmeat commodity chain(s)?

•  What are the implications of the ‘architecture’ of the bushmeat trade for the
imposition of centralised management?

•  How successful are tagging schemes proving, and what are the chances of abuse?

Research framework

Where would statutory management plans that detailed sustainable catches,
enforcement mechanisms, and monitoring and evaluation systems for particular areas
be applicable and how could these be instituted?

Questions

•  What is the long-term viability of existing pilot schemes?

•  How transferable are the models in question to other areas with differing levels of
the resource, and different social and economic contexts?

•  How cost-effective are monitoring and evaluation systems likely to be?

4.4.4 Theme: Assess the significance of the inter-continental trade and
improving its monitoring and regulation.

Research Framework

How important are international trade regulations in general, and CITES in particular,
in successfully managing bushmeat production and furthering conservation goals in
the range states?

Questions

•  How important are CITES-listed species in the trade, particularly the
intercontinental trade?

•  What are the relative merits of CITES and the CBD as forums within which to
advance the management agenda?
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•  What are the provenances of bushmeat species entering the intercontinental trade,
and what are the implications for sub-regional and regional-level controls?

•  How important are intra-regional markets in supplying the intercontinental trade?

•  What potential exists to control the intra-regional markets?

•  Is there a constituency in the producer states that would help champion the cause
of limiting and better disciplining the export trade?

•  What potential exists to improve the quality of controls applied within the
consumer trade blocks (e.g. European Union)?

•  What difference would improved enforcement capacity make at both the national
level, in the range states, and the inter-continental level among consumer nations?

•  How important are increased penalties likely to be in deterring the trade?

•  Is there a need for greater expenditure on publicity and public sensitisation in the
range states and in Europe and the UK?

•  Are existing trade control measures sensitive enough to cultural considerations
both in Europe/UK and in the range states?

•  If not, what cultural guidelines need to be put in place?

5. RECOMMENDED DIRECTIONS FOR FUTURE DEFRA
BACKED RESEARCH

5.1. Criteria used to prioritise the researchable constraints for DEFRA

The process of prioritising the research questions from the previous section involved
determining which areas of research need to be answered most urgently and are most
appropriate for DEFRA.

Furthermore, a decision was made on which areas of research were feasible to
undertake and were most likely to have a high impact in terms of reducing the
pressure on at-risk species whilst improving the stability of the livelihoods of those
involved in the trade.  This is detailed for each priority under ‘general rationale’.

DEFRA, as a UK governmental department, has existing priorities and defined roles
that were taken into account.  The department’s current involvement in the bushmeat
issue consists of:

•  Its remit for involvement in CITES, and the UK’s role in the CITES Bushmeat
Working Group.  This working group was created after a UK submission to the
secretariat in 2000 (Brown and Hunter, 2000), and is now part funded by DEFRA.
It consists of a group of West and Central African officials and fits with the
regional focus of this report as put forwards in the original DETR TOR.

•  DEFRA has contributed money, allocated for ‘bushmeat issues’, to a flagship
species fund to be managed by Fauna & Flora International, and funds the Tropical
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Forest Forum.  Thus, there are two specific areas of DEFRA’s work where the
potential links into this project should be as strong as possible.

As with all donors, DEFRA will want to select geographic areas based upon the
relative chances of success and the potential efficiency of investment.  This is
dependent on current political realities within the region, the institutions present that
could become involved in any given project, the current depth of knowledge on the
area involved, and the extent and severity of the problem, etc.

In any selection of potential researchable constraints DEFRA has to deal with the
wider environmental policy realities of the Convention on Biological Diversity
(CBD), which the majority of countries in West and Central Africa have ratified.
Thus, biodiversity criteria are important as potential determinants of where DEFRA
can assist countries most efficiently in implementing conservation related activities.

Finally, the CBD obliges all signatory countries to pursue sustainable development,
which the UK government is committed to facilitating through its various foreign aid
programmes. Thus, livelihood issues are also important.

Thus, this section identifies what DEFRA should be prioritising as the most important
researchable constraints on the bushmeat trade based on:

1. General rationale

2. Existing DEFRA activities

3. Potential efficiency of investment

4. Biodiversity value

5. Livelihood gain within a sustainable development framework

5.2. Prioritised Livelihood Researchable Constraints

5.2.1 Increase the positive management role that the logging industry should be
playing with regards the bushmeat trade

Research Framework

1. How can the logging industry, which affects the supply of, demand for,
and access to bushmeat, become a collaborator in improving the
sustainability of the bushmeat trade?

2. How does logging influence the sustainability of the bushmeat trade, and
how does the removal of game species affect the sustainability of logging?

3. Is certification a potential solution for reducing unsustainable game
hunting in West and Central Africa?

Problems to be addressed

•  The logging industry affects the supply of, demand for and access to bushmeat plus
potentially the regional and national sustainability of the trade.

•  The industry often benefits from a cheap supply of bushmeat protein for its staff,
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especially in areas where there are few if any alternative cost-effective sources of
animal protein, and so it may not be in its short-term interest to cooperate.

•  Logging degrades forested areas which has a differential impact on game species.

Specific research questions

1. •  How can logging concessions be allied with sustainable management?
•  Do sufficient data exist concerning which taxa are most affected by logging

(positive and negative impacts on habitat; impacts on consumption patterns of local
people) to engage with the logging industry?

•  Under what circumstances if any will logging companies be willing to give up the
‘subsidy’ of bushmeat as a ‘free’ source of animal protein for their employees or as a
financial perk through transportation or selling?

 2. •  What are the direct effects, both positive and negative, of logging on wildlife
populations (much of this is known in general terms)?

•  What are the long-term implications of the removal of important fruit-bearing tree
species from tropical ecosystems, particularly with regard to frugivorous species that
enter the bushmeat trade?

•  Should restrictions be placed on logging companies with regard to the harvesting of
tree species whose fruits and other products are consumed by mammals with
important roles in human livelihoods and ecosystem maintenance?

•  Is removal of game species reducing the potential for sustainable timber off-take?

 3. •  What lessons have been learned from current past certification processes – does
certification reduce hunting, or make it more sustainable?

•  Can certification be made more relevant to West and Central Africa?
•  Can certification promoted for its benefits in controlling bushmeat be used to

increase the pressure on logging companies to gain accreditation?

Criteria for selection of priority theme

General The logging industry is an integral part of the bushmeat trade yet typically
ignored. It is a stakeholder close to the wildlife and so any successful efforts
to work with the industry should have a high impact on the trade’s
sustainability.  Potential for influence from the West is high because this is
where many logging companies are based.

Existing DEFRA
activities.

DEFRA has put in place a strict procurement policy on timber, which is now
mandatory on all UK Government Departments and their associated bodies.
However, little is known of how effective ‘sustainably sourced’ wood is in
terms of controlling unsustainable hunting.

Potential efficiency
of investment

High given the multiple interactions of the logging industry with bushmeat
(supply of, demand for, and access to).  The increasing pressure put on
logging companies to not harm other ecosystems will likely increase their
willingness and enthusiasm to cooperate.

Biodiversity value Most of the common species in a given region are likely to be present within
allocated concessions, which could also potentially contain rarer, limited
distribution species.  Thus, with appropriate specific management
interventions to limit hunting, together with good logging practice that
minimises impact on game species, these areas could become useful source
areas for commoner species, and could protect rarer species from
exploitation.
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Livelihood gain Although there may be a negative impact on the livelihoods of a small
number of hunters in the short term, in the long term bushmeat will be
valued more appropriately (rather than being ‘free’ to the loggers) and the
benefits will be distributed more equitably.  There could also be large gains
from increasing the overall stock available outside the concessions if they
become ‘source’ areas.

Methodological approach and data requirements

•  Identify an area where the logging industry is willing to cooperate in action-oriented
research and piloting of recommendations.  A fully participatory approach is required
that engages the logging industry from the start of the process.

•  Determine in what ways logging industry affects trade in bushmeat (e.g. hunting for
own consumption, providing access routes for commercial hunters and traders).

•  Identify who currently benefits from bushmeat linked to the logging industry and
how they benefit (e.g. through stakeholder analysis).

•  Determine what levels of hunting of particular bushmeat species (if any) could be
undertaken sustainably on logging concessions.

•  Determine costs to logging concession and other stakeholders of complying with
reduced hunting and consumption of bushmeat.

•  Evaluate potential for sourcing of alternative cost-effective animal protein to
substitute for reduction in consumption of bushmeat by loggers.

•  Assess the extent to which existing policy and regulation would work with or against
efforts to involve logging industry.

•  Identify and evaluate different mechanisms for enforcing regulations.

Outputs

1. Identification of ways in which the logging industry can contribute towards
improving the sustainability of the bushmeat trade.

2. Clear data on the ecological effects of logging on game species, how this affects the
sustainability of the bushmeat trade, and how off-take of game affects the
sustainability of logging.

3. Models for how certification could be applied, if feasible, to the situation of logging
in West and Central Africa in order to reduce unsustainable hunting within certified
concessions.

Anticipated impact

•  Reduction of conflict between loggers, local populations dependent on bushmeat,
and conservationists.

•  Increase in populations of bushmeat species, particularly those at risk, in logging
concession areas.

Example target countries, institutions, and policy makers
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Example target
countries

•  British interests are strong in Ghana and research is already under way
on this theme in Cameroon and Gabon.  Research contacts need to be
maintained.

 Institutions •  Governmental institutions and sub-regional processes such as
CEFDHAC and the ‘Brazzaville Process’.

•  Industrial forums including the World Bank CEO’s conference
•  International Tropical Timber Organisation (ITTO)
•  Forest Stewardship Council (FSC)
•  Professional Foresters’ Associations in the range states
•  Trade Unions in the Forest Sector in the range states

5.2.2 Engage urban consumers as a critical entry point for managing the
bushmeat trade

Research Framework

1. How can consumption of wild-caught bushmeat (both volume and at-risk
species) be reduced in large urban areas where demand is driving the trade?

2. Can public opinion be changed in urban areas where bushmeat often sells at a
premium?

Problems to be addressed

•  If preference for bushmeat were only based on competitive price an appropriate
conservation strategy would be to flood the market with low-cost domestic animal
protein.  However, there is evidence of a cultural preference for bushmeat, leading to
willingness to pay a price premium, especially in urban areas where attempts to
substitute domestic protein have not been successful.

•  Hence the availability of alternative protein sources, even if competitively priced, is
unlikely alone to reduce demand for bushmeat.

Specific research questions

1. •  Are the general lessons or are drivers of demand case specific?
•  How important is urban demand, where bushmeat is priced at a premium, relative to rural

demand and cross border trade?
•  Are the largest urban consumers the rich or the poor?
•  In an urban setting how much demand is for markets, and how much for restaurants?
•  To what extent is demand driven by price, culture, or availability in urban areas?
•  Given the large and urbanised population of Nigeria relative to the region, how important

is consumption in Nigeria to regional trade and should it be a focal point for regional
intervention?

 2. •  Are there any methods for attempting to encourage consumers to avoid threatened
species?

•  Are urban populations in LDCs a stakeholder group that exerts pressure on people and
governments to conserve their natural heritage (or could they take on this role)?

•  Under what conditions in urban areas, if any, can domesticated meat or fish be offered as
a substitute for bushmeat (assuming such an option were feasible)?

•  Will changes in consumer preferences or attitudes change hunting behaviour?

Criteria for selection of priority theme
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General Demand for bushmeat drives the trade. In densely populated urban areas
there may be scope for reducing consumption without harming people’s
livelihoods in the long run.

Existing DEFRA
activities.

Links to commercial trade in bushmeat and the effects this has on
endangered species.

Potential efficiency
of investment

High in areas where demand is clearly too high to be sustainable in the
medium to long term and must be reduced if bushmeat trade is to continue.

Biodiversity value Potential reduction of share of endangered species in the trade, and increase
in overall sustainability if this point of entry were demonstrated to be
effective.

Livelihood gain In the short term those who supply bushmeat may be harmed as demand is
reduced and prices may be depressed. However, a reduction in demand will
permit stocks to increase and thus improve returns to hunting and improve
the long-term viability of the trade.

Methodological approach and data requirements

•  Determine elasticity of demand for bushmeat with respect to price, income, and other
animal protein sources in the selected urban area.

•  Identify and develop approaches to encourage consumers not to demand endangered
species.

•  Identify the most appropriate alternative protein sources and how they would be
sourced, including non-wild-caught bushmeat.

•  Determine short-term (and long-term) impact of reduced demand on other
stakeholders (such as traders) and devise short-term options to mitigate any negative
impacts.

•  In particular assess the links between changes in urban demand and changes in
hunting pressure (location, species, volumes, those most affected).

Outputs

•  Plan that links strategies to reduce urban demand for bushmeat, in particular
endangered species, with identification of practical alternative protein sources.

 Anticipated impact

•  Reduced demand for bushmeat in urban areas, especially for endangered species.

•  Reduced pressure on bushmeat species leading to build up of stocks over medium to
long term.

Example target countries, institutions, and policy makers

Example target
countries

•  Ghana, Cameroon, Gabon (middle-income, high urban demand);
Equatorial Guinea is an interesting case, given both the case study
potential of Bioko, and the rapid growth of this new oil economy.

 Institutions •  Bushmeat (and other meat) traders and vendors associations.
•  Government Wildlife Departments, Ghana Wildlife Society.
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5.2.3 Increase community involvement in wildlife management whilst ensuring
sustainability as a common objective

Research Framework

How, and under what conditions, can community management contribute towards a
more sustainable bushmeat trade?

Problems to be addressed

•  Local populations are the immediate custodians of the resource and best placed to
ensure its effective husbandry.  Moreover, there is little prospect of improved
management if the major users are excluded from participation.

•  There are few viable institutions for natural resource management at any but the
lowest levels.

•  Transaction costs for any form of resource management are likely to be high, both on
grounds of low ratios of human population-to-resource area, and on grounds of the
social conflicts that need to be resolved.

Specific research questions

•  For community management does ownership have to be transferred or is it the distribution of
awards that matters?

•  How critical is land tenure in increasing the chances of sustainable bushmeat management?
•  How can access to natural resources including bushmeat be enabled and limited in the current

socio-political context of West and Central Africa?
•  Do traditional value systems still influence the bushmeat trade and if so, are they a good basis

for transferring rights based on traditional systems?
•  What evidence exists – or what data should be collected – to determine whether increased

local ownership will result in more sustainable management of wildlife resources?
•  What are the circumstances that influence the relative benefits of wildlife versus alternative

uses of land and the resource in the equatorial forest region of Africa?
•  What are the key social, economic and biological data needed to set up and monitor a

community-based bushmeat management situation and how can this be collected in a cost-
effective way?

•  What legislative models are appropriate for the management of community-based hunting, and
how can these be adapted to the realities of commercial as well as subsistence hunting?

Criteria for selection of priority theme

General Livelihood needs must be satisfied in areas where key wildlife species and
populations are present.

Community management is increasingly recognised as desirable for
sustainable management of wildlife and the bushmeat trade.

Existing DEFRA
activities.

No direct links but relevant to general DEFRA objectives.

Potential efficiency
of investment

High where the policy and institutional setting is enabling, although
implementation of community-based solutions can take time.
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Biodiversity value Community Wildlife Management has the potential to conserve stock of
both common and uncommon species, and promote awareness of natural
resource limitations in its broadest sense, which in turn can have wider
biodiversity conservation value.

Livelihood gain High. Community management offers a mechanism for local populations to
benefit from wildlife in ways most appropriate to them.

Methodological approach and data requirements

•  Determine costs and benefits of community-based management in a range of
scenarios with varying and graded population densities.

•  Undertake comparative cost-benefit analyses for bushmeat production, live wildlife
management (by species) and alternative land uses.

•  Assess costs and benefits/long-term sustainability of existing preferential schemes,
aimed at benefiting local communities (e.g. tagging of traded meat and monitoring of
the commodity chain).

•  Identify indicative targets for community-based management (area coverage
requirements by species and per unit of management, etc.).

•  Identify the range of relevant contingent factors (e.g. proximity to urban markets,
proximity to international borders, access and communications, etc.).

•  Review experience from cognate sectors with a history of community involvement
(e.g. general forest management, NTFPs).

•  Support interventions at policy and legislative levels to promote rights of local users
and hunters against externally-based entrepreneurs.

 Outputs

•  Pilot community-based management system implemented.

 Anticipated impact

•  Improved livelihoods of local populations, coupled with more sustainable
management of wildlife.

•  Endangered species are more likely to be protected if local communities see specific
benefits from protection.

Example target countries, institutions, and policy makers

Example target
countries

•  Ongoing work in Cameroon, Ghana, etc. should be followed up.
•  In the longer term Liberia is a country of great potential interest on

both biodiversity and social/managerial grounds.

 Institutions •  Government institutions, including community forestry units and
wildlife departments; international development programmes such as the
EU’s ECOFAC and DFID’s CFDP. Civil society and community
organisations.
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5.2.4 Work with hunters as a critical entry point for improving the
sustainability of the trade

Research Framework

Can the ‘by-catch’ problem be reduced or eliminated through the instigation of
different management regimes for different species, and if so how?

Problems to be addressed

•  Many endangered and at-risk species are not hunted deliberately but rather are ‘by-
catch’ because hunting tends to be non-discriminatory.

•  In particular, poorer people will always use snares, which are not selective.

Specific research questions

•  Which hunting technologies should be encouraged if selectivity is desired?
•  What measures can be used to encourage hunters with guns to discriminate between threatened

and non-threatened species?
•  Can non-threatened species such as grasscutter still be promoted when there are primates

around without endangering the primates?
•  Are multi-species and single-species hunting different issues or is one simply a facet of the

other, and thus, can single-species restrictions work?
•  What are the potential management systems that will prevent cheating such restrictions, and

how effective are these?

Criteria for selection of priority theme

General Hunters ultimately determine the extent to which endangered and at-risk
species are killed and so are a critical entry point for tackling the loss of
species.

Existing DEFRA
activities.

Relevant to CITES and to some extent the CBD.

Potential efficiency
of investment

Targeting hunters is one of the few ways of having a direct impact on which
species are in the bushmeat trade.  However, the combination of the
requirement for suitable hunting technologies and the willingness of hunters to
comply means that success will be difficult to achieve.

Biodiversity value Attempt to reduce number of at-risk and endangered species in the trade
without banning all trade.

Livelihood gain Low impact in short-term but reduction in catch of endangered species should
improve attitudes towards the trade as an important contributor to livelihoods.

Methodological approach and data requirements

Ecological

•  Identify species that can be hunted at sustainable levels and determine optimal off-
take.

•  Identify at-risk species that should not be hunted at all.

•  Develop a system for monitoring changes in populations of key indicator species.

•  Develop appropriate technologies to enable differential hunting.
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Livelihood

•  Calculate the short-term cost to hunters from changing their hunting practices and the
potential long-term benefits by determining changes in costs of hunting (effort and
hunting technology) and returns to species caught.

•  Identify perceived ‘winners’ and ‘losers’ from changes (e.g. using a participatory
stakeholder analysis).

•  Identify other stakeholder groups that will be affected by changes in hunting practices
and hunting volumes and anticipate the impacts on their livelihoods.  Consult to
consider their willingness to cooperate.

 Policy

•  Within the existing structure determine the extent to which the local community can
control access to the wildlife resource.

•  Develop mechanisms for local community to restrict access to hunting.

 Enforcement

•  Develop a structure to provide incentives and deterrents for hunters and consumers to
cooperate in managing the trade.

•  Identify the costs of enforcement and management efforts and mechanisms for
covering costs.

 Outputs

•  Management plan detailing species that should not be caught, acceptable levels for
species that are not at risk, acceptable technologies, and enforcement regimes
(incentives and deterrents).

•  Recommendations for cost-effective monitoring system.

 Anticipated impact

•  ‘By-catch’ of at-risk species reduced to sustainable levels.

•  Improved cooperation and understanding between hunters and conservation-oriented
groups.

•  Convergence of objectives of different stakeholder groups.

Example target countries, institutions, and policy makers

Example target
countries

•  Cameroon and Equatorial Guinea (Bioko)

 Institutions •  Government wildlife and forestry departments, police; ministries of
commerce and trade licensing authorities; hunters’ unions.
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5.3. Prioritised Ecological Researchable Constraints

5.3.1 Assess the most appropriate mechanisms for the direct protection of
vulnerable wildlife populations, and their current conservation status

Research Framework

Is a traditional protected area (PA) approach a complete or partial solution to
protecting vulnerable wildlife populations affected by the bushmeat trade?

Problems to be addressed

•  Traditional protected areas approaches have tended to cause resentment among
communities, through protectionist strategies that prevent use.

•  The current PA system in West and Central Africa is being adversely affected by the
bushmeat trade as there is continued poaching inside gazetted areas.

•  Governmental resources are already strained, and enforcement already a critical
problem, thus alternative strategies have to be examined.

Specific research questions

•  How can alternative protected areas be created and financed?
•  Is the establishment and community management of community hunting reserves around well-

designed core areas feasible?
•  Can such reserves be financially self sustaining?
•  What are the roles for different institutions within this context?
•  Do current protected areas lend themselves to being converted into areas with more holistic

management objectives?
•  Are the large areas required to secure the survival and genetic future of many mammalian

species in the tropics compatible with the potential for community management and the high
costs of policing the resource?

•  Does the present coverage of existing protected areas correlate sufficiently with the
distribution of species that are potentially vulnerable to the bushmeat trade?

•  How does this coverage correspond to existing biodiversity hot-spot data and priority habitats?

Criteria for selection

General PAs are threatened by the trade but could also be key to ensuring
sustainability at regional and national levels.

Existing DEFRA
activities.

This approach fits the broad environmental remit, and is potentially linked to
the Flagship Species Initiative.

Potential efficiency
of investment

Complex.  Re-thinking the current PA strategy could increase the
sustainability of these areas and reduce external funding needed in the future.

Biodiversity value Some of the PAs contain 50% of the entire African mammal fauna, thus this
topic is significant to biodiversity conservation.

Livelihood gain Revision of traditional PA management provides ample opportunity to
ensure direct and indirect livelihood gains and is a pre-requisite for PAs to
have a long-term future.

Methodological approach and data requirements
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•  A multidisciplinary approach involving socio-economists, biologists and protected
area specialists from the range-states, assisted with external expertise where
appropriate would be the most valid way to tackle these issues.

•  Some of the work can also be done remotely, e.g. comparing existing biodiversity
hotspots with protected area coverage, and seeking alternative models from other
sectors that could become the theoretical basis to develop innovative strategies.

•  Other work requires targeted fieldwork, e.g. on potentially vulnerable species, to
determine their current populations in known bushmeat producing areas.

•  Policy work requires meaningful participation between external and national agencies
from all sectors that could potentially benefit from a more holistic approach to PA
planning.

 Outputs

•  An assessment of the most appropriate mechanisms for the direct protection of
vulnerable wildlife populations, and their current conservation status based in the
emerging realities of the bushmeat trade.

 Anticipated impact

•  This should become a key instrument in revising current protected area planning
strategies to improve existing areas.

•  The effect of this may well be to suggest that there should be an emphasis on making
the existing PA system work by revising current objectives, and switching the
emphasis from gazetting further parks where the funds and expertise in country are
already insufficient.

•  It should also identify where further novel PAs may be necessary based upon actual
threat, and how they could be created without imposing further strain on the countries
involved.

Example target countries, institutions, and policy makers

Example target
countries

•  Could include in the short-term Cameroon and Ghana, in the medium
term Congo Brazzaville, Equatorial Guinea and Liberia, in the longer-
term DRC.

 Institutions •  Governmental institutions in-country and external institutions: bi-
laterals, multi-laterals, NGOs, Foundations and Trusts.

5.3.2 Meet the ecological information needs that still exist with regards the
bushmeat trade

Research Frameworks

1. Can game populations be monitored for purposes of control and management of
the bushmeat trade, and if so can indicator species or surrogates be used to
determine whether the wider bushmeat trade is sustainable or not?

2. On a regional level what are the most important areas for bushmeat production,
and how do these coincide with the most important areas for biodiversity
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conservation?

3. How important are protected areas and endangered species in the trade as
source areas and game species, respectively?

Specific research questions

1. •  How could biological monitoring data be used in a community management model?
•  Where should populations be monitored, as wildlife or once in the bushmeat trade (both

are probably necessary but usefulness and feasibility will vary)?
•  How accurate is extrapolation of carcass data to the actual effect that this hunting is

having on the game populations involved?
•  Which are the species that have the reproductive potential to be hunted at sustainable

levels but for which data does not exist to determine optimal off-take? Collect this data.
•  Where can new field DNA-testing methods be best employed in monitoring or control of

the bushmeat trade?
•  What time-scale is necessary to ensure that monitoring is effective, and how can such

data gathering and analysis be made financially sustainable?
•  What would be the most appropriate and accurate indicator species.
•  Would such a scheme of monitoring using surrogates be cost-effective?
•  Can such indicators provide early warnings of stock collapses or will stochastic variations

mask signs for so long that preventative action will not be possible?

 3. •  What proportion of the trade involves non-threatened species (such as grasscutters and
other rodents)? (Much of these data exist but may not be in easily accessible or useable
forms).

•  What proportion of bushmeat comes from degraded areas and what proportion is from
primary forests?

Criteria for selection

General There is still a deficit in terms of simple methods that can be used to support
potential management and enforcement schemes by supplying sufficiently
accurate data on the stock populations involved.  If biological sustainability
is a goal, then such monitoring or the determination of suitable proxies is a
necessity.

Existing DEFRA
activities.

This approach fits the broad environmental remit for biodiversity
conservation and is of potential importance for CITES enforcement.

Potential efficiency
of investment

This is a key issue to assess the efficiency of potential and actual
interventions.

Biodiversity value As per above.

Livelihood gain The development of realistic monitoring procedures could facilitate the
development of management options that could include those most
beneficial for livelihood gains.

Methodological approach and data requirements

•  Well designed long-term field research involving as many national scientists, forestry
officials, etc. as possible to encourage the mainstreaming of planning on this issue
within the national context, and also, where appropriate, to build in-country capacity
through experiential learning.

•  All research conducted within a problem solving framework that aims to improve the
potential for sustainability through explicitly recognising both livelihood and
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conservation contexts.

•  Geographic Information Systems should be employed when analysing spatial
variables as a key tool for putting key messages across to decision makers. The data
needs to aid in the promotion of this problem as one requiring serious political
commitment through all major departments in the countries involved.

 Outputs

•  A way to judge whether monitoring of game populations is a suitable basis for control
and management purposes and if so how.

•  The identification of the most important areas for bushmeat production, and how
these relate to the most important areas for biodiversity conservation.

•  Is it possible to develop a system for monitoring changes in populations of key
indicator species that determine whether the wider bushmeat trade is sustainable or
not?

•  The importance of protected areas and endangered species in the trade as sources
areas and game species, respectively.

 Anticipated impact

•  With some of these key information needs met, there should be the basis for a better-
informed dialogue and more complete baseline for future decision making both in-
country and in the donor nations.

Example target countries, institutions, and policy makers

Example target
countries

•  Potentially could include: in the short-term Cameroon and Ghana; in the
medium term Equatorial Guinea and Liberia; and in the longer-term DRC.

 Institutions •  Governmental institutions in Cameroon: Ghana:Equatorial Guinea.
•  External institutions: bi-laterals, multi-laterals, NGOs, Foundations and

Trusts.

5.4. Prioritised Policy & Institutional Researchable Constraints

5.4.1 Assess the significance of the inter-continental trade and improving its
monitoring and regulation.

Research Framework

How important are international trade regulations in general, and CITES in
particular, in successfully managing bushmeat production and furthering
conservation goals in the range states?

Problems to be addressed

•  The increasing volume of bushmeat entering the UK and Europe from producer states
is a high-profile issue in the UK Press and a matter of public concern.

•  It is unclear to what extent public and media concerns relate to the health issues,
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cultural preferences (and aversions) and/or conservation issues.

•  What benefits are likely to be derived from increased regulation and monitoring of the
trade?

•  What are the likely risks in so doing, and how can these be managed?

Specific research questions

•  How important are CITES-listed species in the trade, particularly the intercontinental trade?
•  What are the relative merits of CITES and the CBD as forums within which to advance the

management agenda?
•  What are the provenances of bushmeat species entering the intercontinental trade, and what are

the implications for sub-regional and regional-level controls?
•  How important are intra-regional markets in supplying the intercontinental trade (there is some

evidence of entrepot trading out of Nigeria and Ghana of bushmeat harvested elsewhere)?
•  What potential exists to control the intra-regional markets?
•  Is there a constituency in the producer states that would help champion the cause of limiting

and better disciplining the export trade?
•  What potential exists to improve the quality of controls applied across the European Union?
•  What difference would improved enforcement capacity make at the national level in the range

states and the inter-continental level among consumer nations?
•  How important are increased penalties likely to be in deterring the trade?
•  Is there a need for greater expenditure on publicity and public sensitisation in the range states

and in Europe and the UK?
•  Are existing trade control measures sensitive enough to cultural considerations both in

Europe/UK and in the range states?
•  If not, what cultural guidelines need to be put in place?

Criteria for selection of priority theme

General The intercontinental trade is the highest profile aspect of the trade in the UK
media, and excites strong public emotions both for and against.

Existing DEFRA
activities.

Potentially high relevance to DEFRA CITES work, and high profile in terms
of HM Customs CITES team activities.

Resolution of this issue has strategic importance for DEFRA, and the balance
of efforts between CITES and CBD.

Potential efficiency
of investment

High in terms of time allocations of DEFRA and other bodies with regulatory
functions.

May be lower in conservation terms, given the low proportion of the trade
volume that crosses continents.

Biodiversity value Unknown – to be researched; may be less than the media coverage would
imply, as above.

Livelihood gain Not necessarily significant, to the extent that the value added is largely higher
up the commodity-chain, and primarily benefits commercial interests with
international connections.

Methodological approach and data requirements

•  Through collaboration with customs and other authorities in producer (or re-export)
countries, establish provenance of trade items entering the UK, and identify the
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dominant species.

•  Assess direct and indirect significance relative to CITES.

•  Appraise quality of traveller sensitisation at both ends of the chain, and seek ways to
improve public awareness.

•  Improve information on consumer demand in the UK, and address the cultural issues
involved.

•  Collaborate with cognate institutions in Europe to better understand and control re-
exports from mainland Europe to UK.

•  Determine part played by airlines and handlers in the growth of the trade.

 Outputs

•  Improved understanding of the provenance, volume and beneficiaries of the
international trade.

•  Briefing materials for UK officials on issues of great cultural and political sensitivity.

•  Protocols developed for work with airlines and their agents.

 Anticipated impact

•  Significant benefits to be experienced in UK and other importing states.

•  Increased DEFRA authority in CITES and related negotiations.

•  Improved capacity of DEFRA, HM Customs, etc. to deal with sensitive issues in the
public eye.

•  Range state benefits will depend on the conservation implications of the trade (yet to
be discerned).

Example target countries, institutions, and policy makers

Example target
countries

•  Main UK concerns are imports from Ghana and Nigeria because these
are the main major exporters (or re-exporters?) from which airlines fly
direct into the UK.

 Institutions •  Customs and trade departments in both exporter states and the UK.
•  Local Government bodies in the UK, and health authorities such as the

Trading Standards Department of the Corporation of London.
•  Commercial interests in both exporter states and the UK, including

chambers of commerce.
•  European Union (DG-Environment and others).
•  European MS.
•  Airlines and baggage handling agents in UK and Africa; onward shippers

from Brussels, Frankfurt and Paris.
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5.4.2 Improve the regulation of the bushmeat trade at national and regional
levels in West and Central Africa

Research Framework

What legislative models exist for the management of community-based hunting, and
how can these be adapted to the realities of commercial as well as subsistence
activities?

Problems to be addressed

•  The inadequacy of the existing legislative and policy framework governing the
bushmeat trade in many producer nations.

•  Existing legislative models are ill-adapted to local realities, and dependent on
arguably invalid distinctions between subsistence and commercial activities.

Specific research questions

•  Within the existing structures, how can local communities control access to their wildlife
resources?

•  Are there legal definitions that could be used to separate subsistence from commercial
hunting?

•  What are the minimum requirements for area coverage in the differing local situations, and
how can an effective balance be found consonant with the realities of the commercial trade?

•  What national preconditions are required to support the attempts of the range states to
coordinate their legislations and policies, as per current deliberations of the CITES working
group?

Criteria for selection of priority theme

General The existing frameworks are widely recognised to be inadequate but little has
been done to date to rectify the situation  (which accounts for the very limited
success of project-level interventions).

National wildlife legislation is often the ‘missing link’ between project level
and international interventions.

Existing DEFRA
activities.

Without adequate legislative and policy framework in the range states,
attempts by UK and others to improve management and conservation are
unlikely to be successful.

DEFRA is well-placed to support deliberations at policy level, less so to
support field trials and activities (where DFID has comparative advantage).

Potential
efficiency of
investment

Links well to the regional activities and deliberations of the CITES working
group.

Biodiversity value Fundamental to, and underpins, general conservation goals.

Livelihood gain Likely to be high for local populations, but negative for external hunters and
investors with questionable long-term interest in the local resource.

Methodological approach and data requirements

•  Existing legislative rules must be reviewed, for a sample of states, against biological
and management criteria.
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•  Assessment of costs and benefits against institutional, area and population
parameters.

•  Research on the practical realities of hunting and the trade in local contexts, to
improve understanding of actors and balance between commercial and subsistence
activities.

 Outputs

•  Guidelines for legislative reform in favour of community-based wildlife management
for consumptive use

 Anticipated impact

•  Increased local capacity to sustainably manage bushmeat production.

•  Knock-on benefits in relation to inter-state harmonisation and regional processes.

Example target countries, institutions, and policy makers

Example target
countries

•  Cameroon (as an example of the francophone model).
•  Ghana and Sierra Leone (as contrasting cases to Central African models,

given frequent community ownership of the resource).

 Institutions •  National Forestry Ministries/Wildlife Departments; Ministries of Justice.
•  Legislators and national parliaments.
•  Development assistance projects and their partners.
•  CITES Central Africa Working Group.

Research Framework

How much influence does formal law enforcement have on the bushmeat trade?

Problems to be addressed

•  Does enhanced law enforcement in the range states represent a workable approach to
improve management of the resource?

•  If it is judged not to do so, then what are the implications for conservation strategies?

•  What conditions would need to be in place for law enforcement to act as a driver for
regulation of the trade and improved conservation?

Specific research questions

•  Which situations tend to be enforced or enforceable and which not?
•  Why are regulations not being enforced?
•  Are there regulations that cannot be enforced?
•  How much relevance does formal legality have in West and Central Africa, in a management

context?
•  Is there an alternative structure of incentives and deterrents for hunters and consumers that

could be used to encourage their cooperation in managing the trade?

Criteria for selection of priority theme
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General Enforcement of existing laws is seen as the priority need by some
environmentalists but treated sceptically by the development lobby.

To the extent that the approach is pursued, this would interfere with, and
perhaps pre-empt, more developmentally-oriented strategies.

Existing DEFRA
activities.

Important in the context of DEFRA’s CITES work, given the centrality of
enforcement to this convention.

Important for determination of the balance of UK efforts between CITES and
CBD.

Important links to the inter-continental trade theme.

Potential efficiency
of investment

Resolution of this issue is crucial to progress on the bushmeat management
issue, given the strong support for the enforcement option in some UK
environmental quarters.

Biodiversity value Realistic, implementable regulation is essential to the protection of important
wildlife populations, and thus is a key policy issue.

Livelihood gain In the short term, any attempts to refine and enforce existing laws (many of
which date from colonial times) are likely to be highly detrimental to the
interests of the rural populations.  Particularly in francophone states, where
popular rights as enshrined in law are often minimal and almost any economic
activity can be construed as illegal.  In the longer term reform of the
legislative structure is likely to be in the interests of the rural populations, to
the extent that this enhances local rights and offers reliable means of redress.

Methodological approach and data requirements

•  Broad survey of existing legal frameworks throughout the range states.

•  Complemented by a sample survey of wildlife case law in key states.

•  Identify differential impacts of existing laws, and the extent to which they are applied.

•  Review cognate aspects of legal frameworks, relating to other aspects of regulation of
natural resource use (e.g. timber exploitation, slash and burn cultivation).

•  Assess livelihood impacts of existing laws (if applied) and alternatives.

 Outputs

•  Comparative review of existing legal frameworks.

•  Recommendations for refinements that aim for effective and just application.

 Anticipated impact

•  Submitting wildlife management to the authority of just and effective laws is a
prerequisite both for effective management and suppression of rent-seeking behaviour,
which is a widespread substitute for regulation.

Example target countries, institutions, and policy makers

Example target
countries

•  Francophone states in Central Africa.
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 Institutions •  Relevant government and legislative institutions.
•  Legal authorities and practitioners.
•  Customs Service.
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6. APPENDIX 1:  LITERATURE REVIEW

6.1. Introduction

Bushmeat is herein defined as wild animal protein that is hunted for human
consumption.

The main sources for this review of the bushmeat issue include several recent key
publications and syntheses and information from organisations working in West and
Central Africa.

6.1.1 Key publications and syntheses

Recently, there have been several key publications and syntheses on the subject of
hunting of wild meat.

Global reviews

Bakarr M. I., da Fonseca G. A. B., Mittermeier R., Rylands A. B. and Painemilla
K. W.  (2001)

Coverage: the Centre for Applied Biodiversity Science team produced a review
entitled “Hunting and bushmeat utilization in the African rain forest –
perspectives toward a blue print for conservation action”.  This volume, with
contributions by different authors on subjects from colonial history as a background to
the current situation to bioeconomic modelling, is the most up-to-date review of the
bushmeat issue.

Main conclusions: that a multi-faceted approach to finding solutions needs to be
made, taking account of both human and wildlife dimensions that will persist as
people continue to hunt.  They argue that more data is required to come up with more
accurate models and warning capabilities, and that improvement of existing legal
structures and enforcement mechanisms should be a prime focus for interventions.

Robinson and Bennett (2000)

Coverage: Robinson and Bennett (2000), “Hunting for Sustainability in Tropical
Forests”, was published after three years in press.  Despite this delay it is the most
complete global overview of the current effects of hunting on wildlife and people in
the tropics.  It contains case-studies and results of research from Africa, Asia and the
Neotropics.  The final chapter has been revised and re-published as a World Bank
Environment Department Paper (Bennett and Robinson, 2000), with more emphasis
on potential and attempted solutions.

Main conclusions: the clearest message from the book is that hunting is usually
unsustainable on a biological level.  The problem is also a human one, with huge
amounts of wild meat being an important resource to different sectors of society.  The
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main solutions discussed are controlling illegal hunting, and maintaining effective
protected areas, which are proposed in the context of factors that increase or decrease
the likelihood of sustainability, e.g. national parks and logging respectively.

African studies

In the last few years, there have also been several key works concentrating on Africa:

TRAFFIC (2000)

Coverage: TRAFFIC published the report “Food for Thought: The Utilization of
Wild Meat in Eastern and Southern Africa”.  Although this is predominantly
concerned with the bushmeat trade in non-forested areas of Africa, the detailed
country studies make it an important reference and it highlights the wider essence of
this emerging problem.

Main conclusions: questionnaires in seven countries suggested that supply was
decreasing in all cases.  The economic importance of the trade in all countries is
highlighted, and the importance of bushmeat as a source of protein for rural poor
confirmed. Also, there is clear evidence that with diminishing alternative resources
traditional taboos are being ignored and commercial trade is becoming a more
significant element of the trade. TRAFFIC confirm that international trade within
Africa is not significant in comparison to domestic consumption but that significant
amounts of meat are still involved. They suggest that tenure policies and ownership
are key issues to increasing chances of community management and therefore
sustainability.

Bowen-Jones (1998)

Coverage: the author reviewed the situation in West and Central Africa in a report
written for the Ape Alliance, “The African Bushmeat Trade – A Recipe for
Extinction”.  The report is a working paper summarising literature on the regional
trade – its biological, socio-economic and legal aspects, plus its links to logging.  It
concentrates on this region because it comprises the majority of ape range states.  The
report’s recommendations are based on this review plus consultations with
conservation organisations and individuals from Africa, the UK and USA.

Main conclusions: the report concludes that access, improved hunting technology,
increased commercialisation and increasing demand have facilitated an increase in
hunting that now threatens vulnerable species with extinction. It also highlights how
logging has exacerbated this problem by opening once remote areas up and fuelling
increased demand. A range of potential options to reduce both ‘local supply’ and
‘resource exploitation linked supply’ are then presented along with a draft code of
conduct for logging companies.

Neotropical studies

Robinson and Redford (1991)
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Coverage: another key publication is “Neotropical Wildlife Use and Conservation”
(Robinson and Redford, 1991).  This is specific to Latin America but contains a
wealth of information of direct relevance to developing ideas on rational use of
wildlife including details of attempted ranching and domestication schemes for wild
animals.

Main conclusions: because of the variety of case-studies there is not an emphasis on
overall conclusions, but the editors note that there is a contrast between the potential
for commercial exploitation in different ecosystems. Generally, more species diverse
habitats, e.g. forests, contain species with low reproductive capacity and low
population densities. By contrast seasonal open habitats tend to support large-bodied
species at relatively high densities, and with greater reproductive potential. These
have more potential for commercial exploitation. The work also highlights the blurred
boundaries between susbsistence and commercial off-take of wildlife.

6.2. The bushmeat trade

6.2.1 Why Hunt?

People hunt for subsistence or commercial reasons, and usually a mixture of both.
There are other reasons to hunt (sport, recreational, cultural, pest control, etc.) that are,
for the most part, not covered in this review.  However, in numerical terms, animals
killed for these purposes are insignificant in comparison to those killed for bushmeat.

6.2.2 Bushmeat – its importance for people

Bushmeat is critical to the livelihoods of the rural poor

Bushmeat provides a flexible source of income, a direct source of animal protein with
good storage qualities, and a safety net in times of particular hardship.  The benefits
from bushmeat accrue to many stakeholder groups along the ‘commodity chain’,
including the hunter and his family, traders along the rural to urban transportation
routes (often women), the ‘chop bar’ owners, and the final consumers.  Local people
can benefit from the improved management of this source of income and nutrition.

Bushmeat as a source of protein

Bushmeat is important relative to other sources of animal protein. For example, it is
estimated to provide 98% of animal protein consumed by villagers adjacent to the Dja
Reserve in Cameroon, and 80% in the nearest town (Muchaak and Ngandjui, 1999)
(Table 1).

Table 1. Estimates of contribution of bushmeat to total animal protein intake

Country % of consumption Data Source

Dja Reserve 98% adjacent to reserve Muchaak and
Ngandjui (1999)
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80% in nearest town

Northern Cameroon 25% Njifgorti (1996)

Ghana (1960s-80s)

Ghana (1990s)

70-80% in past

5% now

Njifgorti (1996)

Ntiamoa-Baidu (1998)

Botswana (1960s-80s) 40-60% Ntiamoa-Baidu (1998)

Zimbabwe(1960s-80s) 60% Ntiamoa-Baidu (1998)

Gabon 73% for rural hunters Lahm (1993)

6.2.3 What is the size of the trade?

No official data regarding the size and importance of the bushmeat trade exist: much
of the trade is informal, and often illegal.  However, estimates from many of the
countries in West and Central Africa suggest that bushmeat is significant both in
terms of trade and nutrition.  For example, in Liberia Anstey (1991) estimated the
bushmeat trade to be worth more than the timber trade.  Table 2 gives some estimates
of the size of the bushmeat trade in a range of African countries.

Table 2. Estimates of the size of the bushmeat trade

Country Estimated trade Data Source

Gabon (1993) US$21 million rural

US$26 million urban

Steel (1994)

Liberia (1988) US$24m Anstey (1991)

Ivory Coast US$117m Fa, in Bowen-Jones (1998)

Nigeria and Ghana Similar to Liberia Fa (1997)

6.2.4 Where does the trade take place?

Although much trade is intra-country, trans-border trade does occur through known
trade routes throughout the region, and there is a limited amount of inter-continental
trade from Africa to Europe (see Bowen-Jones, 1998).

6.2.5 Who is involved in the trade

Many different stakeholders are involved in the bushmeat ‘commodity chain’, in
particular hunters, traders, loggers, ‘chop bar’ owners, and consumers.

Who eats bushmeat?

Ntiamoa-Baidu (1998) classified consumers as those who eat bushmeat out of
preference and therefore have strong preferences for ‘choice’ species, and those who
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have no (viable) alternative, specifically those in remote rural areas, who are likely to
be less choosy.  Consumers’ preferences are reflected partially in the price of
bushmeat.  In cities bushmeat is a luxury item and more costly than domestic
alternatives.  For example, in Libreville bushmeat is 1.6 times as expensive as the
most popular beef cut (Steel, 1994).  In Nigeria, bushmeat sold in local markets was
found to be more costly than all other meats except premium imported steak (Martin,
1983).

The hunters themselves may also be consumers.  Often larger animals are sold to
market whilst smaller animals (mostly rodents, such as rats and squirrels) are
consumed by the family, or hunters sell the bushmeat and purchase cheaper protein
such as fish (Ntiamoa-Baidu, 1998, finding from Ghana).

Spatial patterns of pricing and consumption also emerge. In the more remote rural
areas, especially those close to forests, bushmeat is typically cheaper than domestic
animal protein and often provides a higher percentage of total animal protein
consumption as compared with urban areas.

The role of hunters

Although almost exclusively male and mostly young (in Korup, Cameroon: Infield,
1988), hunters are not a homogenous group with similar objectives and attitudes to
hunting.  From her work in East Africa, Homewood (unpublished data) identified
three categories of hunters: local opportunists, specialist guilds, and outside
commercial hunters.  Although these categories apply in West and Central Africa, an
additional and important group of hunters comprises those who could be classed ‘local
professionals’ (either full-time or part-time).  For some of these individuals hunting is
their chief occupation, providing a primary source of income (Auzel and Wilkie,
2000; Fimbel et al., 2000).

Whether hunters are local or migrants is very much location specific.  For example in
Cameroon, in Korup most hunters were local, whereas in Lobéké 85% of hunters were
found not to be local, of which three quarters had originally come to the areas in
question to work for logging companies and stayed on to hunt (Bowen-Jones, 1998).

Hunters tend not to specialise with respect to particular species, other than elephant
(Bowen-Jones, 1998), although WSPA (1996) found specialised gorilla hunters in
southern Cameroon. Some ethnic groups consider different species taboo for hunting
(Hammond, 1997), although many such beliefs are being eroded as the profit
motivation increases (Bowen-Jones 1998).

Large proportions of communities can be involved in hunting.  In the Korup area in
Cameroon Infield (1988) found that 33% of the village income came from hunting.  In
Congo’s forested areas, Eves (1996) found that approximately 50% of households
earned income from bushmeat sales.

Access to hunting may be controlled through many channels including local leaders,
outside patrons or investors or authorities, or military leaders (Homewood,
unpublished data).  Hunting associations may also attempt to regulate hunting
through, for example, managing hunting permits, and providing financial assistance
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(see, for example, Ntiamoa-Baidu, 1998). The financial barriers to entry are low for
hunting.  Individuals need only purchase the materials for making a snare, and hunting
can be undertaken when other demands or opportunities for labour are scarce.  In
cases where there is excess demand for bushmeat but where there is under-
capitalisation, professional bushmeat traders may supply ammunition and shotguns to
the best hunters in exchange for exclusive rights to purchase the meat.  This is
increasing the availability of guns to hunters (Gadsby, 1990).

The role of traders

Few efforts have been made to study traders in the same detail as hunters.  Typically
traders are women.  In Ouesso, Congo, women travelled by boat or truck to distant
villages to buy meat directly from the hunter (for example, Bennett Hennessey, 1995).
Traders will often remain near the hunting villages until they have a full load, and then
take the load to the market (Infield, 1988). However, the trade is complex and
sometimes it is unclear who controls it, who sets the prices, and who merely act as
agents or intermediaries.

The role of loggers

As logging has increased, the logging industry itself has become an important new
stakeholder in the trade.  Truck drivers frequently transport bushmeat, along with
timber, from logging areas to urban centres (Bowen-Jones, 1998; Blake, 1994).  In
south Cameroon, 85% of meat taken by poachers is removed on logging trucks
(Bowen-Jones, 1998).  Additionally, hunters often sell directly to the logging
company, which saves the company money in terms of feeding their workforce
(Stromayer and Ekobo, 1991).

6.3. Bushmeat – the conservation aspects

6.3.1 Many bushmeat species are threatened with extinction

Many species consumed as bushmeat are threatened with extinction.  Hunting
pressure has been specifically identified as a threat for 84 mammalian species and
subspecies from West and Central Africa (IUCN, 2000).  Thirty-four of these species
are listed as threatened with extinction (i.e. listed in the threat categories: Critically
Endangered, Endangered, or Vulnerable).  The majority of these species are primates
(17), followed by duikers (forest antelopes and related taxa) (12), carnivores (4) and
rodents (1) (Chart 1).  The other fifty species are listed as Lower Risk and Data
Deficient.  The majority of these species are duikers and related taxa (38), followed by
primates (8), rodents (3) and carnivores (2) (Chart 2).

Annex 2 lists primate species that are recorded as having been killed for bushmeat in
various studies (Bowen-Jones and Pendry, 1999).  Of the 32 species, nine are
threatened with extinction and six are in the lower risk category.
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6.3.2 The scale of the bushmeat trade

The true level of hunting is unknown.  However, over 3.5 million animals per year are
known to be taken in the Amazon (Bennett and Robinson, 2000), and it is believed
that this is a fraction of those that are taken per year in the Congo Basin (J. Fa pers.
comm.).  Also, the range of animals taken is vast, for example, large and small
mammals and birds, reptiles and molluscs (Mittermeier, 1991; Robinson, 2000;
Townsend, 2000).  In West and Central Africa, the bushmeat trade is affecting
countries that rank as some of the most biologically diverse on earth. Northern Congo
has some of the world's highest concentrations and diversity of large mammals (Blake,
1993; Fay, 1993).  The Democratic Republic of Congo has the third-highest number
of animal species in the world (Caldecott et al., 1994).  This indicates that the
potential problem resulting from bushmeat hunting is a direct loss of biological
diversity; the prevention of this loss is recognised as important at an international
level through the Convention on Biological Diversity (CBD).  Most, if not all, the
countries in the region have signed and ratified the CBD.

6.3.3 Possible repercussions of the bushmeat trade on ecosystems

Hunting of bushmeat species can have major repercussions on the ecosystems in
which they live (Redford, 1992; Terborgh, 1999; Mdhusudan and Karanth, 2000).
Individually hunted species may be strong ecological interactors, for example forest
elephants, which form bais (clearings) that benefit other animals, or fruit bats that are
crucial for the pollination and seed dispersal of tree species (Cox et al. 1992).

Thus, controlling bushmeat consumption and the driving forces behind it is clearly of
great conservation importance.

6.3.4 What are the main taxa that are hunted?

Globally, the most important bushmeat by volume is that from mammals, principally
ungulates (deer and pigs).  In Asia the ungulates make up over 80% by weight of the
catch per year (Bennett, 2000).  In West and Central Africa, duikers (forest antelopes)
are the most numerous species taken (Robinson and Bennett, 2000).  Analyses of
market data from West and Central Africa indicate that duikers make up between 42%
and 84% of the off-take (Anstey, 1991; Steel, 1994; Bennett Hennessey, 1995;
Dethier, 1995; Fa et al., 1995; Malonga, 1996; Vanwijnsberge, 1996), while primates

Chart 2: Red-listed species with hunting as a major threat
 (listed as Lower Risk and Data Deficient, n =50)
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can make up between 8% and 22% of the catch (Bowen-Jones and Pendry, 1999).
Smaller-bodied mammals, such as cane rats and porcupines in Africa, are also
important, tending to become increasingly numerous as large game is depleted (Fa et
al., 1995). Fa et al. (1995) observed this situation in Bioko, Equatorial Guinea and
suggested that it was due to commercialisation of hunting on the island.  Thus, the
main taxa hunted can be temporally and spatially variable depending on the stage of
development of the bushmeat trade.

Larger-bodied birds such as hornbill, guinea fowl and turacao are also taken in smaller
numbers, along with reptiles such as crocodile and python (Bennett Hennessey, 1995;
Steel, 1994; Vanwijnsberge, 1996). These studies found carnivores to be a minor
constituent often caught as a by-catch of snaring.

6.4. Bushmeat - balancing conservation and livelihood concerns

6.4.1 There is a possible conflict between livelihood and conservation objectives

The potential for conflict between conservation and livelihood objectives under
different bushmeat management systems needs to be acknowledged and addressed.
Protection of species that cannot withstand hunting needs to be balanced with the
rational off-take of those that can.

The sustainability of conservation measures is likely to ultimately depend on buy-in
from local people; potential conflicts should be identified and minimised. For
example, where the conservation imperative is sufficiently strong, alternatives may
have to be sought that provide ecologically friendly income generation for the ‘losers’.
The requirement to reconcile the needs and demands of conservation and livelihood
perspectives has long been recognised. Asibey and Child (1990) commented that
‘what is most required is a broad-based commitment to the sustainable utilization of
wildlife resources for rural development’.  Robinson and Redford (1991) stated that
‘it is only through reducing conflicts between local communities and wildlife
managers that the pace will be set for sustained benefits to be obtained from wildlife
in the long term’.  Yet such reconciliation has proven difficult, even where
conservation of particular species may be consistent with livelihood ambitions.

Substantial evidence suggests that the bushmeat trade in its current form is
unsustainable and that local and global extinctions are imminent.  Simply banning
bushmeat hunting to protect the most vulnerable species, even if it were possible to
implement, would extinguish a key livelihood strategy and likely reduce nutrition
status for many rural poor.  Hunters and consumers can relatively easily substitute
different bushmeat species as and when they become scarce or locally extinct but,
from a conservation perspective, there is no substitute for an extinct species.

6.5. Patterns in the bushmeat trade

Although comprehensive data are not available a pattern emerges:
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•  Bushmeat makes a considerable contribution to the economies of West and
Central Africa, although the contribution is hidden from official statistics;

•  Bushmeat is a key animal protein source for rural populations, and is typically
cheaper than domestic animal protein;

•  Bushmeat is a sought after food in urban areas and people are willing to pay a
premium.

6.6. Trends and patterns in the literature

6.6.1 Quantitative analysis of the literature

A database of 588 references was compiled for this work.  It includes book chapters,
articles, and reports with specific relevance to the bushmeat situation in West and
Central Africa.  Also included are relevant parallel models of management and
intervention from other regions, relating to bushmeat and other sectors.  This database
is extensive but not exhaustive.  The following quantitative analysis is not
comprehensive but the general trends in this database indicate the research effort and
theoretical emphasis within the bushmeat literature.

The database was searched using a set of keywords and title phrases for references
fitting into the categories of biological, socio-cultural, and management-policy-
interventions.  Many of the references contained several keywords and therefore are
counted more than once – highlighting the overlap between the different areas of
research required to understand the bushmeat trade.

Chart 3: Breakdown of literature database into subjects and keywords (carried out
with 490 references available to the authors in Jan 2001).

The literature is almost equally divided between biological aspects of the trade, socio-
cultural elements and management, policy and interventions (see Chart 3).  However,
many of the references comprise broad-scale recommendations, common to much of
the literature, and there has been very little work on the legal and institutional aspects
that could be important to finding pragmatic ways of making the trade more
sustainable and protecting endangered species and their habitats.

6.7. What are the key facts that arise from the literature?

6.7.1 Bushmeat hunting is often unsustainable

It has often been assumed that local level subsistence hunting is likely to be
sustainable.  However, current data suggest that today even this, the lowest level of
hunting, is more often than not unsustainable in any given area.  From 17 studies in
Robinson and Bennett (2000) that specifically evaluated the sustainability of hunting,
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14 concluded that hunting was currently unsustainable for some species involved, and
the others predicted this situation in the near future.  This is due to ‘rapidly increasing
human populations, with a tendency towards urbanization and improved technology,
and commercialisation of markets with greater access to formerly remote areas…’
(Bowen-Jones & Pendry 1999).

What is sustainability?

Hunting can be defined as sustainable when the number of animals (of a given
species) being killed is no greater than those being produced from the population over
a given period of time, so long as this population is not reduced to a point at which it
is unable to fulfil its role in the ecosystem involved.

How is biological sustainability assessed?

The main method of assessing biological sustainability for a given species comes
from a formula developed by Robinson and Redford (1991) that gives an estimate of
optimum sustainable harvest that can then be compared with actual harvest rates.
Details of how this is calculated are given in Annex 3.

Rates of production in tropical forests are low

In comparison to temperate domestic livestock production or wildlife production in
savannah regions, the amount of meat that can be hunted sustainably per square
kilometre of rainforest is very low, limited to about 200kg/km²/year (Robinson, 2000).
Animals feed mainly from the forest canopy, and so ungulates do not have the same
ability to browse as in a savannah.  The low wild animal density limits the number of
humans that a square kilometre can support sustainably, given minimum protein
requirements.  Calculations of minimum protein requirements are often based upon
the US Recommended Daily Amount (RDA) of 0.28kg per person per day, which
equates approximately to consumption within West and Central Africa (Bailey and
Peacock, 1988; Lahm, 1993).  Hence, one square kilometre of forest can, theoretically,
support sustainably one person’s consumption requirements per year (Robinson and
Bennett, 2000).  Most indigenous forest groups live at well below this density when
hunting purely for subsistence, although additional agriculture may allow increased
human density (Wilkie, 1989).  Modern-day agriculturalists live at higher densities
without the same subsistence needs (because of the nutritional value of crops) but still
hunt, both for commercial reasons and because they want to eat game (Redford,
1993).  These data suggest that hunting is likely to be locally unsustainable unless
undertaken by indigenous forest groups solely for their own consumption.

6.7.2 Bushmeat hunting can lead to species extinction

Species declines

Primates are a group where there is unambiguous data on population decline; for
example, on Bioko (Equatorial Guinea) Fa et al. (1995) found rates of hunting up to
28 times the sustainable level for crowned monkey.  In Central Africa, duikers - often
assumed to be resilient to hunting - such as Cephalophus dorsalis, C. ogilbyi and C.
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callipygus are being depleted (Payne, 1992; Fa et al., 1995; Muchaal and Ngandjui,
1995; Noss, 2000), and there is data to suggest that other taxa, with a lesser role in the
trade, such as slender-snouted crocodile, are also declining (Behra, 1993).

The fact that endangered species are regularly being affected by hunting through direct
off-take or accidental injury in snares (Eves, 1986; Noss, 2000) suggests that their
populations are being depleted.  Even small loses of rare species can have a profound
effect on the overall population. For example, hunting of ape populations at a rate of
5-7% per year is unsustainable (Kano and Asato, 1994).

Vulnerability

The vulnerability of species to population declines and local and total extinction vary.
In general, slower breeding, late maturing, larger-bodied species are most at risk
(Alvard, 1993; Bodmer, 1995).  Species such as giant pangolin, elephants and some
larger-bodied primates (Oates and Davies, 1986; Bennett Hennessy, 1995) are more
susceptible to over-hunting than other animals; while more common species, such as
the greater white-nosed monkey and moustached monkey, may be less affected by
hunting pressure (White, 1994).  Additionally, the behaviour of a given animal can
exacerbate the situation.  In the case of drills, Africa’s most endangered primate
(IUCN 1996), there is a low encounter rate with hunters, because of their rarity, but
when a hunter does come across a group he tends to kill many of them.  This is
because the group will cluster together and climb a tree for protection, and thus
become an easier target than if they had fled.

Economic extinction

Most bushmeat hunting is opportunistic and therefore non-selective. That is, if a
hunter comes across a rare species whilst engaged in pursuit of more common animals
it is probably worth his while to shoot it. This particularly applies to large-bodied
animals such as gorilla and white-bellied duiker (Cephalophus leucogaster). Hence,
the principle of economic extinction will be overridden, because although it may not
be worthwhile going and looking for the last few individuals of a reduced density
population, there are other species to hunt.

Local and global extinction

Hunting studies show that the number of game animals decreases close to settlements
where hunting activity is greatest (Mitchell and Raez Luna, 1991; Alvard, 1993;
Alvard,1995; Alvard, 2000; Bennett et al., 2000; Eves and Rugiero, 2000; FitzGibbon
et al.,  2000;  Hart, 2000; Peres, 2000).

Local extinctions are becoming more common because of the tendency of
opportunistic hunting to deplete species indiscriminately, whether common or rare
(Alvard, 2000; Bennett et al., 2000; Clayton and Milner Guilland, 2000).  Ultimately,
numerous local extinctions over a wide enough area will result in species extinction.
This is particularly likely for species with limited geographical ranges.  The
confirmation of the loss of Miss Waldron’s colobus as a result of over-hunting in
West Africa (Oates, 2000) marked the first primate extinction (albeit of a subspecies)
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in 200 years.  There are also historical accounts of over-hunting being a major cause
of extinction; one of the main factors in the loss of both the passenger pigeon, in the
US, and the dodo, in Mauritius, was hunting for human consumption.  In the case of
the passenger pigeon, Bucher (1992) and Du Plessis (in Hutton & Dickson, 2000) cite
forest fragmentation and destruction as other major factors leading to the extinction.
It is precisely this combination of threats that now threatens the vulnerable fauna of
West and Central Africa.

Ecological effects of reduced density

Some species are resistant to local extinction from hunting and may be able to persist
at low densities (Bennett and Robinson, 2000).  However, other species have a
minimum critical density below which they cannot reproduce at sustainable levels and
so will die out even if hunting ceases.

Also, a given species may not be able to carry out its ecological functions when its
population reaches a certain level.  Therefore important functions such as seed
dispersal, pollination and seed predation may be disrupted (Robinson, 1996), which
may impact on human activities, for example by preventing regeneration of timber
species.  There is, however, little information on the relationship between timber
species and game animals, which could be a powerful argument for reducing
bushmeat consumption in timber concessions.

The effect of removing trees that provide food for bushmeat prey species is also not
well known, but work by Greiser Johns (1997) and that in progress in the Iwokrama
Project in Guyana suggest that logging is likely to be highly detrimental to the
conservation of wildlife stocks.

Additionally, a decrease in prey populations could reduce the number of animal
predators that a given area can support.  For example, in south India the prey-base of
tigers has been reduced in many areas, limiting tiger numbers (Mahusudan and
Karanth, 2000).  Such a reduction could also increase human/tiger conflict, and reduce
the chance of long-term benefits for local stakeholders from ecotourism.

6.7.3 Pressures and shocks make the level of hunting unsustainable

There is growing consensus that the bushmeat trade is currently unsustainable.
Species extinctions are likely and livelihood strategies dependent on the bushmeat
trade are threatened.  Most of the data are qualitative and based on human perception.
For example, TRAFFIC’s “Food for Thought” report (2000) found that hunters and
consumers in Kenya had noticed a decline in wildlife populations and volumes traded,
and an increase in prices.  Time series data on prices, quantities hunted, and returns to
hunting effort have not been collected in a systematic way.

The line between hunting for personal consumption and for sale has become blurred,
and in many areas any extra meat that is generated from a hunt is sold.  Money rather
than food is increasingly the prime motivation for hunters (Hart and Hart, 1986;
Wilkie et al., 1992; Vanwijnsberghe, 1996).  With the high demand for bushmeat
there are an increasing number of professional/commercial hunters (Fa 2000).  The
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hunting pressure throughout the region is intensifying from what was already
unsustainable in many areas.

The apparently increasing unsustainability of the bushmeat trade appears to have been
caused by the combination of gradual pressures and shocks over the past several
decades.

Technology 'shocks’

Several changes in hunting technology have occurred that have had an impact on the
effectiveness of hunting effort, how discriminatory that effort is in terms of species
caught whether deliberately or not, and the amount of waste.  Steel snares are
increasingly replacing those made from natural materials such as vines.  In Gabon
steel snares are imported (illegally) exclusively by a majority-owned company
(Hammond, 1997).  Traps are indiscriminate, cheap and easy to make.  They tend also
to be wasteful; the level of waste being higher in the dry season (Dethier, 1995;
Muchaal and Nganjui, 1995; evidence from Dja) and further from the hunting base
(Muchaal and Nganjui, 1995).

Hunters’ access to guns is increasing, in part as a by-product of civil strife and in part
because of the increase in the supply of ammunition and shotguns by professional
bushmeat traders (Gadsby, 1990).  The use of guns in place of snares could have a
positive ecological impact because guns, unlike snares, permit an increase in
discrimination over which species are killed, and can reduce the amount of waste.
However, the increase in the number of guns has also resulted in an increase in
indiscriminate nighttime hunting when jack-lights are available (Steel, 1994;
Hammond, 1997).  Gadsby and Jenkins (1992) suggest that, in practice, daytime
shooting is just as indiscriminate as hunting with snares because hunters shoot
anything they can and sell what they do not eat, and guns may be adding to, rather
than replacing, traditional snares.

Different technologies target different types of animals.  Bonobos in Democratic
Republic of Congo are hunted exclusively with guns (Bowen-Jones, 1998), while
Cephalophus callipygus is captured almost exclusively in traps (Bowen-Jones, 1998).
Hence, changes in hunting technology might also be expected to change the pressures
on different species.  One technological advance has been reversed; the production of
Chevotine cartridges, which made it possible to kill a gorilla with one shot, has been
stopped after a campaign targeted against the manufacturer (Pearce and Amman,
1995).

Logging pressures

The increase in logging has had several effects on the bushmeat trade by:

•  Increasing access for hunters because loggers build roads that go further into the
forest, opening up new sources of wildlife that were not profitable to hunt when
transportation and access costs were higher;

•  Providing easier and quicker access for hunters into forests, such as Pygmies
hitching into the forest on logging trucks in Congo (Bowen Jones, 1998);
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•  Facilitating transportation of bushmeat from rural to urban centres, using the
logging trucks (Blake, 1994; Bowen-Jones, 1998);

•  Encouraging human population migration (Wilkie, 1996);

•  Introducing a new demand for animal protein.  Logging companies may rely on
bushmeat entirely as a source of protein, especially in more remote areas where
substitutes, such as domestic animal protein, are not available (WWF, 1997).

Urbanisation

Increasing urbanisation has brought with it a higher demand for bushmeat.  Bushmeat
is often a preferred source of protein for urban dwellers.

Shocks from other sectors

The bushmeat trade in West and Central Africa is affected not only through direct
shocks but also shocks to other sectors of the economy.  For example, when men lose
livelihood opportunities they may return to rural areas and take up hunting for
subsistence and/or income generation.

In short, most of the recent shocks and trends appear to have made the bushmeat trade
more unsustainable:

•  Increased capitalisation of the trade;

•  Increased access to bushmeat (reduced transportation costs) as logging has
increased;

•  Increased demand for bushmeat from urbanisation and new logging communities;

•  Negative shocks to the rest of the economy have a knock-on effect.

6.7.4 Economic value and volumes along the commodity chain are under-
studied

The proportion of bushmeat traded rather than consumed locally is under-studied.
The few studies that have been undertaken suggest that the data will be location
specific.  Although typically much bushmeat is traded as a commodity, King (1994)
found that in Bakossiland in west Cameroon most bushmeat is consumed locally by
the hunter’s family and neighbours.  Wilson and Wilson (1991) followed the
commodity chain in south-west Congo and found that 50% of captured animals were
sold at the main markets.

Similarly, few studies have explored the returns to bushmeat along the commodity
chain.  Gally and Jeanmart (1996, reported in Wilkie and Carpenter 1999a) calculated
the value added along the commodity chain for three monkeys.  The hunter’s profit
was 30%, the trader 19%, and the chop bar owner 21%.  In general, the share of
profits along the commodity chain will in part be determined by which group has
market control and can set prices.  In this example, no one group appears to have
market control.
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6.7.5 Existing policy and institutions have proved to be ineffective in managing
the bushmeat trade in a sustainable manner

Policy framework

With very few exceptions, the existing policy and legislative frameworks of the range
states are unconducive to sustainable management of natural resources, bushmeat
included.

The bushmeat sector suffers from major policy and market failures in that its price on
the market fails to acknowledge the scarcity of the resource and the (potential) cost of
its replacement, and no policies exist to correct for these deficiencies.  Not much has
been written on these failures as they apply to bushmeat, although they have been well
documented for the timber industry (Repetto and Gillis, 1988; Barbier et al., 1991;
Richards, 1999) and for other aspects of wildlife management, such as the ivory trade
(Swanson and Barbier, 1992; Hutton and Dickson, 2000).

These failings reflect the marginalisation of bushmeat from the arenas of both
international and national decision making.  While the centrality of bushmeat to many
developing country economies is now widely documented (Asibey, 1974; Anadu et
al., 1988; Asibey and Child, 1991; Brocklesby  and Oji, 1998; Eves, 2000; Fa, 2000;
FAO, 2000;  Robinson and Bennett, 2000), and its nutritional and commercial
importance is not in doubt, the topic suffers in international environmental arenas
from its association with illegality, and is rarely acknowledged at the level of national
financial planning and statistics (Asibey and Child, 1991).  Only in Ghana has there
been an attempt to correct this (ibid) although even there the statistics are inadequate
(World Bank, 1998).  Given the unpropitious international context, range state
governments are unlikely, without encouragement, to seek to correct this deficiency.

The legislative dimension: property rights in bushmeat

Most of the major bushmeat producing nations inherited their basic legal frameworks
from francophone colonial regimes (France and Belgium).  In this system tenure of
land, trees and forest products resides in the state not the local community, except in
those rare cases in which land has passed into private freehold ownership (less than
1% of land area in Cameroon).

Outside the francophone countries the situation varies somewhat.  Liberia is similar to
the ex-French territories in that the state has appropriated all land and forest resources.
Except for occasional blanket bans (such as that imposed in the late 1980s in the latter
years of the Doe Government), subsistence and commercial hunting and gathering of
non-timber forest products (NTFPs) on state lands is tolerated, usually without
sanction, although timber resources are entirely the property of the state.  In Sierra
Leone a distinction exists between community land, which is held in customary tenure
under the ultimate authority of the Paramount Chief, and forest reserves, where the
state is custodian of the land, and farming, timber felling and commercial hunting
rights are controlled by legislation.  In southern Ghana most rural lands and trees are
ostensibly owned by the landholding communities as represented by the traditional
(stool) chiefs, although the reality is less encouraging than might be assumed because
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forest resources are largely vested in the state in trust for the nominal owners.  Forest
reserves are managed, on the basis of statute, by the Forestry Commission on behalf of
the Government, although ‘owned’ by the landholding communities (Kotey et al.,
1998).  The weak levels of property rights in forest resources, including wildlife, in
the francophone territories have a number of negative effects.  For example, at the
level of forest residents:

•  They have no authority to restrict external access to local resources, specifically
the exploitation of game by ‘outside hunters’;

•  Lacking secure property rights in the resources they exploit, rural dwellers have
little incentive to adopt long-term strategies for their management;

•  Their decision-making tends, therefore, to be short-term and opportunistic,
maximising whatever rents they are able to pick up on the basis of minimum effort
(this tends to apply both to natural harvests and to relations with, say, timber
operators).

 As concerns government strategy:

•  The laws concerning land use that are on the statute books tend to be heavily
control-oriented, with little concession to user rights;

•  Thus, interventions in the sector have tended to favour punitive ‘fines and fences’
approaches, that are more concerned with punishing transgressors than with
accommodating existing realities or promoting sustainable use.

The fact that governments have often adopted, with little if any modification, the
wildlife and forest management laws and regulations of their former colonial rulers
contributes to the low levels of national ownership, and diminishes the laws’
effectiveness.

In most cases, there are few if any controls, de jure or de facto, on subsistence use of
wildlife, although commercial use is nominally subject to licensing, as is control over
most firearms.  In some cases (e.g. Cameroon) rights of subsistence use have been
reasserted in the latest forest law (1994).  Species are nominally classified by level of
protection, with commercial exploitation rights varying from complete protection to
unrestricted (though probably licensed) use.  Licensing laws are often more or less
inoperable, however, because the fees are too high to be paid easily by the rural people
and are bureaucratically cumbersome.  Licensing authorities tend to be located in the
major urban centres, far from the exploitation zones, to target the literate, and to offer
permits for short-term exploitation only (maximum one year).  Where control over
licensing has been decentralised officials are often unaware of their duties (World
Bank, 1998).  It is little exaggeration to say that the sole function of most licensing
regulations is to increase the opportunities for rent-seeking behaviour of government
officials.

Ecosystem management

In most countries (Ghana is a partial exception) attempts at ecosystem management
focus on the creation of protected areas of various classes, most of which either
preclude any form of exploitation or severely restrict local access.  The primary
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interest of the host governments has tended, in recent years, to be the achievement of
the international targets for protected area coverage set by the international
conventions, environmental agencies, and NGOs, not to effectively secure their
boundaries or (still less often) to develop a land use policy that has genuine local
support.  This approach has been encouraged by the fact that the rural lands in
question are largely under state ownership and have a low, often negligible, market
price.  Bringing them under nominal protected area status implies few costs for the
relevant governments.

Opinions vary as to the effectiveness of the existing protected area strategies (Brandon
and Wells, 1992).  With the exception of some of the forest reserves in Ghana (which
have been locally valued because of their environmental functions in support of the
cocoa crop), most protected areas in West and Central Africa are widely viewed as
little more than ‘paper parks’.  However, one recent survey (which is pan-tropical in
its focus) presents a more optimistic assessment, at least from the ecological
perspective (Bruner et al., 2000).  Notably, however, even this study questions the
effectiveness of most parks from the point of view of hunting controls.

Other controls on wildlife exploitation

Most attempts to control any form of natural resource use in the situations typical of
West and Central Africa are hampered by the weakness of forest authorities and the
very limited controls exerted over field personnel.  Forestry Departments tend to be
weak and under-funded (for example, less than 10% of the operational budget of
MINEF, in Cameroon, is ever received by the ministry’s core line staff), and
marginalised within the decision-making structures of the government.

This situation reflects the power of the forest industry.  There are often strong links
between the industry and the political order (particularly in election years), and there
are allegations that governments have been ‘co-opted’ by the industry.  Forest
ministries and departments often overlap or conflict with environmental protection
agencies, and are poorly integrated with other cognate departments and ministries.
Field staff are few and far between, underpaid and lacking in mobility.  They often
have little control over the forest industry, and it may often be easier for them to
ignore regulations in return for financial rewards.

The ever-present danger in such situations is that any attempts to introduce new
controls on resource use are more likely to function as means by which government
officials can extract rents from local users than as means to improve the management
of the resource.

Where governments have attempted to institute controls over hunting and bushmeat,
these have tended to be of a punitive character.  While they may be palliative as
emergency measures, they are unlikely to lead to major changes of behaviour in the
long-term.  Cameroon’s “Plan d’urgence de lutte anti-braconnage” (anti-poaching
strategy, 1999) is a case in point.  Implemented under pressure from the international
community, and heavily weighted to policing operations at key communications
points (major roads, railways, lorry parks and railway stations, and airports), it does
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little to address the demand side and is unlikely to be sustainable once the initial
enthusiasm has worn off.

Legislation for community co-management

In recent years, there have been a number of attempts to create a legislative framework
for local involvement in forest management.  Most of these have been externally
driven and hence have lacked local legitimacy and champions.  Egbe (2000) studied
the implications of Cameroon’s 1994 Forest Law for wildlife management.  He is
highly critical of this Law, as drafted, and casts doubt on its usefulness as an
instrument of policy.  He notes:

•  The law is excessively focused on so-called ‘traditional hunting’ rights, the
products of which can only be used for subsistence and cannot form the object of
any commercial transaction (he comments “a law which makes the most common
form of conduct illegal is itself an instrument of indiscipline and serves neither the
interests of the State nor… the communities”);

•  The procedure for acquiring ‘community hunting zones’ (CHZ) is unclear, under-
formulated and open to abuse;

•  Priority for awarding CHZ is based on physical proximity, although this may not
be the basis of existing claims;

•  The law lacks clarity on who the members of such a ‘community’ might be (it is
particularly problematic in relation, for example, to itinerant groups such as
pygmies, although the interest of ‘strangers’ is also unclear);

•  The maximum area allowed, 5000ha, is inadequate for effective wildlife
management;

•  The requirement that any proposed zone is free from any other exploitation title is
likely to render the law inoperable;

•  Provisions for community benefits from wildlife management lack coherence and
are also doubtful on practical grounds; they focus more on the redistribution of tax
revenues than on changing the behaviour of harvesters;

! Local government authorities are marginalised under the provisions of the law,
which is likely to be perceived by local populations as the brainchild of external
projects and NGOs.

The Wildlife Sector is increasingly the focus of international support efforts, although
the legislative dimensions tend to be neglected.  For example, World Bank support to
Ghana (1998 - present) focuses on organisational and managerial changes in the
Wildlife Department, preparation of park and reserve management plans, and
implementation of a conservation awareness programme, without any inputs at
legislative level.

6.7.6 There are very few effective management models in place

If the institutional and legislative dimensions are poorly represented in the African
literature, the same may be said of models for wildlife management.  Community
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involvement in wildlife management is widely held to be desirable (Auzel and Wilkie,
2000; Eves, 2000; Fa, 2000).  The grounds for this are almost the same as those for
community involvement in any form of forest management (Brown, 1999).  For
example:

•  Proximity: local populations are the immediate custodians of the resource and best
placed to ensure its effective husbandry;

•  Equity and livelihoods: bushmeat figures strongly in the livelihoods of rural
populations of the range states, particularly the poor; they are thus important
stakeholders in its management.  The community-level benefits are central to the
justifications for sustainable management;

•  Capacity and cost-effectiveness: bushmeat producer areas tend to be large and
distant from major administrative centres, and the relevant government
departments tend to be severely understaffed; there is little choice but to involve
those who reside in such areas in their management;

•  Knowledge: hunters can be expected to have detailed knowledge of the resource
and its habits.  Given the dearth of detailed knowledge of the biology of the
resource, the hunter's knowledge is likely to be of central value to improved
management;

•  Practicality and impact: there is little prospect of improved management if the
major users are excluded from participation.

However, there are several constraints on increasing community involvement in forest
areas, even where (as is rarely the case) the necessary legislative framework exists:

•  Lack of clarity as to the identity of the relevant ‘community’;

•  Linkage between wildlife and other aspects of natural resource management, such
that governments are unwilling to make sufficient concessions on the former that
will affect their own claims over the latter;

•  Ambiguity of the legislative framework, particularly as regards the definition of
‘communities’;

•  Low population densities and large area coverage required for control of wildlife,
leading to high transaction costs of management;

•  Weak and contested local institutions for natural resource management;

•  Competing claims over land and other resources;

•  Permeation of local politics by externally-based elites; while this often has
positive aspects, it also leaves many opportunities for abuse;

•  Lack of controls on population movements and settlement;

•  The hostile profile of many environmental agencies (governmental, international
and NGO), resulting in unwillingness to participate in co-management
experiments.

The fact that the areas with the highest populations of forest game tend to be those
with the lowest populations of humans poses numerous difficulties for forest
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management.  Historically, such areas have tended to be ‘stateless’ (i.e. lacking in the
political structures of the [pre-colonial] state), and to constitute congeries of small
independent ethnic groups, with localised identities and distinctive languages.  This is
the case as regards West African refugia (Sierra Leone-Liberia-Ivory Coast), and
much of Central Africa.  As a result, there tend also to be few viable institutions for
natural resource management at any but the lowest levels, and those that do exist are
often lacking in binding authority.  The higher the level at which collaboration is
sought, the more likely are inter-community conflicts.  Transaction costs for any form
of resource management are likely to be high, both on the grounds of low ratios of
human population-to-resource area, and on the grounds of the social conflicts that
need to be resolved (see Sharpe, 1998).

Traditional methods of management

Whether, in former times, local communities ever effectively managed wildlife in the
core producer areas is a theme in the literature.  Assumptions to this effect tend to
underwrite the view (referred to as the ‘ecologically noble savage’ approach by its
detractors) that all that is needed is to reassert pre-existing forms of community
control.  While some authors have strongly supported this approach (e.g. Western and
Wright 1994), there is a counterview that, in Central Africa at least, rules were often
minimal, and that, even where such systems did exist in the past, there is no guarantee
that they will work in the future.

Resettlement of migrants

An added difficulty is that forest areas often have a frontier character, functioning to
resettle migrants from over-populated zones.  While this has to date been a limited
problem in the moist forest areas of Central Africa (an exception being Cameroon’s
South West Province, Sharpe, 1998), it is a live political issue in Ivory Coast and
Ghana (Brown, 1999).  Even in Central Africa, however, migration and itinerance in
forest areas has implications for management (Giles-Vernick, 1999).  By and large,
post-colonial governments have been very reluctant to intervene to restrict population
movements within their territories, fearing that this will unleash tribal forces inimical
to nation building.  To a significant extent, such attempts as have been made in recent
years to achieve this stabilisation have been left to environmental projects and NGOs,
despite major questions as to the legitimacy of their mandates so to do.

Several potential management approaches have been documented

The most successful and well-documented cases of wildlife management in Africa
come from the dry savannah zone in the south, rather than the Guinea-Congolese
forest zone.  These are summarised below but Appendix 4 gives more details of these
approaches.

CAMPFIRE

The best known is ‘CAMPFIRE’ (‘Communal Areas Management Programme for
Indigenous Resources’) in Zimbabwe (Mofson, 2000).  This model has limited direct
relevance in the present context for the following reasons:
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•  The tenurial context is much more favourable;

•  There is a broad national constituency in Zimbabwe in favour of sustainable use;

•  The savannah zone is more propitious for game management and harvesting;

•  The tourism potential is much more favourable.

Caprivi strip and ADMADE

Rather similar approaches are being developed elsewhere in Southern Africa, such as
the Caprivi strip of Namibia, studied by Ashley (2000), and the ADMADE
programme, which offers incentives for wildlife management in Zambia (Clarke,
2000; Gibson and Marks, 2000).  Most of these incentives are based in areas with
significant tourist potential (Ashley and Roe, 1998).  These are not without interest in
the present context, although there are concerns:

•  There is a danger of their over-enthusiastic adoption, on the assumption that, at
some unspecified future date, tourism will be able to provide the returns needed to
sustain the approach;

•  The time frame for this is likely to be very long indeed;

•  It is most unlikely that tourism will feature systematically in the management of
hunting in the Central African forest zone, within the next decade.

Other options outside the savannah region

Outside of variants of the savannah community-hunting model, options are rather
limited. Attempts to manage bushmeat hunting have hitherto been largely focused on
limited controls on inputs and efforts. In the conditions that pertain in Central Africa,
few of these have been successful.

Very few instances exist in the literature of the active management of bushmeat
harvesting and sale, and those few examples that do exist are generally too recent to
allow for meaningful lesson learning.

•  Mount Cameroon Project
 The DFID-supported Mount Cameroon Project is one example that is attempting
to control hunting and sales in Cameroon’s South West Province (Acworth et al.,
2001; Olsen et al., 2001).  Some successes have been reported in controlling
hunting volumes, and wildlife sightings are said to be on the increase.  On the
other hand, it has not yet been possible to control outside hunters, and there is a
question mark over the cost-effectiveness of control efforts, given the depleted
state of the game stocks.

•  Duiker ranching
 Elsewhere in the sub-region, management models have figured more as theoretical
propositions than established fact.  Fimbel et al. (2000), for example, consider the
management implications of their findings on hunting levels in the Lobéké Region
of South East Cameroon, where both blue and red duikers are being harvested at
rates far in excess of the likely sustainable levels.  Noting the restricted options for
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effective management in local conditions, given the limited knowledge on the
biology of the species harvested and the modest means of the DFAP (the national
wildlife agency), the authors favour adoption of an area-based management
approach.

•  Source-Sink
 Spatial harvest theory developed by McCullough (1996) advocates division of
areas under management into hunted and non-hunted (protected) zones (‘sinks’
and ‘sources’), with animals moving without restriction between the two (see also
Novaro et al., 2000).  A generous estimate of the latter area relative to the former
allows wide potential margins for over-harvest, and acts as a counter-balance to
the lack of biological knowledge. The proximity of a sink to areas that may be able
to replenish stocks may allow densities of some hunted species to recover or
remain high (McCullough, 1996; Novaro, 1999; Bodmer, 2000; Fimbel et al.,
2000).  Much is likely to depend on the social structure of the species involved.

•  ECOFAC
 Similar approaches to land-use zoning are planned by the ECOFAC project in the
buffer zone around the Ngotto Reserve, in Central African Republic, and in a
logging concession in Gabon, under a project of the University of Gembloux and
WWF.  A third instance is possibly the IUCN project in the Dzanga-Sangha Dense
Forest Reserve in the Central African Republic, although this case has yet to be
fully researched.

•  Approaches outside Africa - RCTT
A comparable approach has been well-documented by Bodmer and Puertas (2000)
in the Reserva Comunal Tamshiyacu-Tahuayo (RCTT) in Norht East Peru.  Initial
findings suggest that community-based co-management is improving conservation
prospects in the RCTT, although different species may require different
management responses.  Large-bodied species such as tapir are particularly
vulnerable, although its high market value may limit the options for the successful
imposition of management controls.  Expansion of the relevant source area may be
the only viable option.

Alternatives to hunting have been proposed

Aside from the active management of wild bushmeat harvesting, three management
strategies are popular in the literature. These are captive breeding of wild animals,
wild fish harvest and the search for substitute animal protein, from domesticated
species.  One or other of these alternatives has often figured in aid-funded ‘integrated
conservation and development projects’, implemented as a way of ‘selling’
conservation goals to local forest dwellers (Brown, 1998).

Captive breeding schemes

Several authors advocate captive breeding of game species as a possible way to satisfy
local demand without compromising the wild stock (Auzel and Wilkie, 2000; Bennett,
2000; Fa, 2000).  This has obvious attractions where bushmeat fetches a high price
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(e.g. Asibey and Child, 1991), and it could lead to reduced demand for wild-caught
specimens.  However, there is evidence that the major species with potential for
domestication have long since been discovered, and there are doubts as to whether the
targeted wild species have (or can be bred so as to develop) the behavioural and
reproductive patterns conducive to domestication.  Terborgh et al. (cited in Smythe,
1992), for example, view “the concept of raising wild animals in captivity as well
intentioned but without adequate biological basis”.

Fishing

Several authors have noted the significant freshwater fish stocks that exist in many
bushmeat source areas and question why these are not more extensively exploited
(Redford and Robinson, 1987).  Some authors are of the view that the preference for
hunting over fishing is largely cultural, and indicative of some kind of irrational
preference for meat on the part of hunting communities.  No studies have been
unearthed for this report that address the decision-making issues involved.  However,
from what is known of peasant livelihoods in forest areas in general, it seems likely
that the underlying causes are more economic than cultural, and that the preference for
bushmeat is quite rational.

Fishing does tend to become more attractive when human population densities
increase to the point where returns to farming and hunting decline appreciably (see
Boserup, 1966), although this prospect is probably quite far off in most bushmeat
source areas.

Substitution of farmed meat

There is an emerging debate in the literature as to whether the fundamental drivers of
the bushmeat trade are economic or cultural. With regards the former view, the public
preference for bushmeat is based on its competitive price so that an appropriate
conservation strategy would be to flood the market with low-cost domestic animal
protein (this proposition is currently being researched by Wilkie, 2000).  There is
some evidence to support this view, but there is also evidence of a cultural preference
for bushmeat, leading to willingness to pay a price premium (Asibey and Childs,
1991).  These two propositions may be reconcilable to the extent that there is a likely
change in consumption preferences as bushmeat increases in scarcity; as the price
rises the market switches from basic nutrition for the urban population to a luxury
food item.

Attempts to substitute farmed domestic species have not met with success.  This does
not necessarily preclude the option of using domestic livestock rearing as a means to
better conserve wildlife, although it does warn of the complexities of the endeavour,
particularly from the perspective of rural livelihoods.

6.7.7 There are significant gaps in the literature

Although there already exists a substantial and growing literature on the classification
of the bushmeat resource and its ecological characteristics, much of this has
concentrated on the nature of the off-take rather than its effects on the ground.  On the
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socio-cultural side the literature lacks detail on the socio-economic structure of the
trade and the dynamics of the demand for bushmeat, whilst the development of
management models for the sustainable exploitation of bushmeat is inadequate.

Thus, there is a need for more targeted research on the biological consequences of the
trade, and in-depth usage of the perspectives of social science and development
management in setting the direction of future solutions and research.

Annex 1: Key organisations and projects within West and Central
Africa:

Non-governmental organisations

•  African Wildlife Foundation (AWF) – working on bushmeat issues in Rwanda,
Democratic Republic of Congo and Uganda, with WWF and Fauna & Flora
International;

•  Conservation International (CI) – working in Cote d’Ivoire and Ghana;

•  Fauna & Flora International (FFI) – working on projects that involve bushmeat
off-take mitigation in Afi Mountain (Nigeria), Liberia, and the International
Gorilla Conservation Programme, in Rwanda, Democratic Republic of Congo and
Uganda, with WWF and AWF.  They have also provided technical support to
ECOFAC;

•  Mount Cameroon Project (MCP) – a DFID-supported project attempting to
control hunting and sales in Cameroon’s South West Province;

•  Vétériniares Sans Frontières (VSF) – trying to develop small livestock breeding
schemes as alternatives to bushmeat consumption;

•  Wildlife Conservation Society (WCS) – have an extensive research programme in
the region, and are now working on an NGO/logging company partnership in
Congo to try to reduce hunting;

•  World Wide Fund for Nature (WWF) – engaged in various projects that include
mitigation of bushmeat hunting, for example at Korup (Cameroon) and in Gabon.

 Multinational projects and organisations

•  CITES – the Convention on the International Trade in Endangered Species, to
which most range and donor nations are signatories, controls the international
trade in certain species, which it lists under its various Appendices. Through the
newly formed CITES Bushmeat Working Group, composed of several West and
Central African nations, plus selected NGOs and sponsored by the UK
government, CITES is now becoming involved in relevant aspects of the bushmeat
trade.

•  ECOFAC – an EU project working in six Central African countries, centred on
protected areas.  This has previously been research focussed although, in its
current phase, it is developing adaptive management techniques.  These are
focussed around Protected Areas including Dja in Cameroon, Odzala in Congo,
and Monte Alen in Equatorial Guinea.
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 Advocacy groups from outside the region include:

•  Ape Alliance – is a coalition of UK NGOs that work on ape-related issues. Their
Bushmeat Working Group was formed to focus on the bushmeat issue and how it
impacts on the great apes, with a remit of increasing the profile of this problem
and promoting actions to mitigate it.

•  Bushmeat Crisis Taskforce (BCTF) –is a coalition of north American NGOs
working on policy aspects of the trade, and coordinating certain member actions
from their base in the US.
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Annex 2.  Primate species mentioned in ‘carcass data’ with their
respective threat categories.

Data from Anstey (1991), Bennett Hennessey (1995), Boussougou (1994), Dethier (1995a), Fa et al.
(1995), Malonga (1996), Steel (1994), and Vanwijnsberghe (1996)

Common name scientific name Status

Family: Galgonidae
Elegant needle-clawed galago Galago elegantulus Lower Risk: near threatened
Allen’s squirrel galago Galago alleni Lower Risk: near threatened
Demidoff's galago Galagoides demidoff
Potto Perdicticus potto

Family: Cercopithecidae
Sooty mangabey Cercocebus atys Lower Risk: near threatened
Crested mangabey Cercocebus galeritis Lower Risk: near threatened
White-collared mangabey Cercocebus mitis
Grivet monkey Cercopithecus aethiops
Campbell's monkey Cercopithecus campbelli
Moustached monkey Cercopithecus cephus
Diana monkey Cercopithecus diana Vulnerable (A1c+2c)
Red-eared monkey Cercopithecus erythrotis Vulnerable (A1c)
Mona monkey Cercopithecus mona
De Brazza's monkey Cercopithecus neglectus
Greater White-nosed monkey Cercopithecus nictitans
Lesser spot-nosed monkey Cercopithecus petaurista
Crowned monkey Cercopithecus pogonias
Preuss's monkey Cercopithecus preussi Endangered (A1cd+2c)
Sun-tailed guenon Cercopithecus solatus Vulnerable (B1+2a,C1)
Guereza colobus Colobus guereza
Black and white colobus Colobus polykomos Lower Risk: near threatened
Black colobus Colobus satanas Vulnerable (A1c)
Patas monkey Erythrocebus patas
Grey-cheeked mangabey Lophocebus albigena
Drill Mandrillus leucocephalus Endangered (A1acd+2cd, C1+2a)
Mandrill Mandrillus sphinx
Olive baboon Papio anubis
Red Colobus Procolobus badius Lower Risk: near threatened
Pennant's Red Colobus Procolobus pennanti

Family: Hominidae
Gorilla Gorilla gorilla Endangered (A2cd)
Pygmy Chimpanzee Pan paniscus Endangered (A2cd)
Chimpanzee Pan troglodytes Endangered (A2cd)

Species are listed alphabetically by scientific name, under their respective families.  Both scientific and common
nomenclature follows Kingdon (1997) and threat categories are taken from the IUCN (1996) Red List.
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Annex 3.  Estimating biological sustainability

The main method of assessing sustainability comes from a formula, developed by
Robinson and Redford (1991), that gives an estimate of optimum sustainable harvest,
which can then be compared with actual harvest rates.

The key variables on which the estimate of optimal harvest is made are:

1. Maximum population increase – the maximum number of offspring that an
individual can produce in a year

2. Population density – the number of animals per given area

The figure generated gives the maximum production at the densities involved. The
number of animals that can be harvested per unit area per year is only a percentage of
this figure. It is usually estimated as 20% of the maximum production for long-lived,
40% for short-lived, and 60% for very short-lived species (Robinson and Redford,
1991).

What are the assumptions involved in this assessment?

There are a number of assumptions that underlie this, the most commonly used
method of assessing sustainability of off-take.

1. The percentage that can be harvested per year is based upon an arbitrary division
of species into the different age categories and the idea that long-lived species
annual mortality is low, and thus there is less to exploit from what would be
‘natural wastage’, and vice versa with short-lived species.

2. Maximum productivity is assumed to occur at 60% of the carrying capacity (the
number of animals a given habitat naturally supports) because slightly lower
densities of animals allow higher rates of reproduction through reduced
competition, etc. (density dependent effects).

How confident is the assessment of unsustainability made using this method?

The results of this method of assessing optimum sustainable harvest reflect a best-case
scenario.  If the rate of population increase is density dependent then it is likely to
correlate well with the model’s prediction.  However, accurate biological data from
many species are lacking. Robinson and Redford developed their model for
Neotropical ecosystems where this was a problem. It is even more problematic for
much of West and Central Africa’s little known fauna.  For example, maximum
reproductive rate is often taken from zoo data (which may vary from rates in the wild),
and density estimates generated in the field often vary widely.  In addition, population
densities have been shown to vary widely with differing habitat (Peres, 2000), and
data on this variation within the region are very limited.

The model is therefore likely to generate optimum sustainable harvest figures above
actual potential sustainable off-take – particularly because actual populations are often
below 60% of carrying capacity to start with (Robinson and Redford, 1991).
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When figures of actual harvest are generated for comparison with the optimum they
are often an underestimate because:

•  Data are often from commercial markets, which do not include village
consumption (Fa, 2000);

•  There are high levels of wastage (meat rotting before it can be smoked or
consumed) that occur when snaring (Muchaal and  Ngandjui 1995, Noss 1998,
Muchaal and Ngandjui 1999).

All of these calculations are based on local productivity.  At a macro level Novaro et
al. (1999) showed that dispersal could be a key element in recovery of animal
populations.  The authors described models that included the effect of sources of
wildlife in evaluation of hunting sustainability.

The comparison of optimal sustainable harvest with actual harvest rates is a
conservative way of determining whether off-take is unsustainable (Robinson and
Redford, 1991, Slade et al.1998).
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7. APPENDIX 2:  THE FISHERIES SECTOR AS AN EXAMPLE
OF A POSSIBLE MANAGEMENT TOOL FOR BUSHMEAT

The fisheries sector has a number of aspects in common with mammal hunting for the
bushmeat trade; this too is a sector that has suffered from over-harvesting (to a point
where some commercial stocks have already collapsed and their very biological
survival is in doubt). Like bushmeat, the crisis in fisheries has complex dimensions:

•  ecological (regarding both fish ecology and wider ecosystem functions);

•  economic (regarding incentives to improved management);

•  social (a tendency to allow powerful economic interests to take precedence over
the social interests, leading to a major decline in the living standards of fishing
communities, particularly at the small-scale, non-industrial end of the spectrum).

 Like bushmeat hunting, improved management confronts a number of major
difficulties:

•  High levels of biological uncertainty as to stocks, flows and sustainable harvest
levels;

•  Conflict between the need for sustainability and social and economic priorities;

•  Poorly defined objectives and competition between interested groups;

•  Institutional weaknesses relating to the definition of access rights and user
participation in management  (hitherto, property rights have been dominated by
‘open access’ regimes and by attempts of governments to define priorities in a top-
down way);

•  Complexities in management arrangements and goals, making it difficult to
identify and agree on clear causes and solutions.

 Of particular interest in the present context are the eight principles of fisheries
management identified by Cochrane (2000). These are compared for their relevance to
bushmeat management.

 Table 3. Principles of effective fisheries: Potential relevance to bushmeat
management

 1.  Stocks are finite, and production
constrains yield.

 The same biological limitations apply to
bushmeat.

 2.  Biological production is a function of
stock and environment, affected by
natural and human factors.

 The same is true for other taxa e.g.
mammals.

 3.  Human demand is in conflict with
maintaining low risk to the resource as
technology and demand increase.

 These are the reasons that bushmeat hunting
is increasing.

 4.  In a multi-species fishery it is  Bushmeat management is a multi-species
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impossible to maximise yield of all
species simultaneously.

problem and could suffer from the same
problems. Much depends on selectivity,
depending on the technology used. Snares
are the least selective, nets fairly
unselective, and guns theoretically offer
more choice.

 5.  Uncertainty in management hinders
decision-making, the more uncertainty
the more caution is required.

 Biological uncertainty is a problem in
setting up theoretical limits for bushmeat
hunting. The amount of data that is
available to fisheries is much greater, and
yet quota setting has proved notoriously
inaccurate. Thus, the precautionary
principle must be used in future bushmeat
management scenarios.

 6.  Short-term dependency will determine
the priority of social / economic goals
in relation to sustainable use.

 This is the case with bushmeat management
if livelihoods are central, as suggested by
requirements of equity.

 7.  Ownership and long-term stakes are
most conducive to responsible
fisheries.

 The same is likely to be true in setting up
systems for long-term sustainable off-take
of bushmeat, e.g. community hunting
reserves around agreed source areas.

 8.  Genuine participation by informed
users has positive effects in
identification of best management
systems and compliance with the law.

 For sustainable solutions to over-usage of
natural resources this type of participation
is a necessity. For example, past experience
of protected area design without informed
involvement from local stakeholders has
often led to hostility and suspicion towards
conservation objectives.

 

 Cochrane (2000) argues that failures in fisheries management have arisen largely
because one or more of these principles have been overlooked for political reasons,
not because their importance has not been known. To improve the quality of
management he proposes a clear sequence of decision-making responsibilities, which
would translate policy objectives into operational rules. His arguments can be linked
up with other aspects of the literature on fisheries management that are also of
potential interest for bushmeat management.  The literature on ITQs is one such body
of knowledge (Munro and Pitcher, 1996; Davis, 1996; Inamdar et al., 2000).

 Interesting as this case study is, it is as well to bear in mind some of the ways in which
it differs from that of bushmeat, for these may also give clues as to the way forward in
the latter instance. For example:

•  Commercial sea fishing is capable of a much greater degree of centralisation than
is the bushmeat trade;

•  One of the major problems in fisheries is over-capitalisation (for example, in
1990, excluding the former Soviet Union [which was something of a special case]
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operating costs of the global industry exceeded revenues by at least US$41
billion); this is not the major problem for the bushmeat trade (although
militarisation is a problem);

•  Failures in the fisheries sector have occurred despite massive investments in
management on a national and international scale, which can rarely be said of
bushmeat.

Suffice it here to note that this looks to be a promising source of comparative data,
particularly in view of the dearth of sector-specific models for bushmeat management.



91

8. REFERENCES

Anon. (1996) The African forest bushmeat crisis. Web pages of the Bushmeat Project at the
Biosynergy Institute

Anon. (1996) A bushmeat agenda - seven tactical and strategic priorities. Web pages of the
Bushmeat Project at the Biosynergy Institute

Anon. (1996) Help for the apes. Animals International, Summer, 7-7.

Anon. (1997) Canopée.

Anon. (1997) Primate Society of Great Britain Annual Spring Meeting.

Anon. (1997) Primate Eye.

Anon. (1999) Bridging the GAP. Newsletter of The Great Ape Project - International.

Anon. (2000) Convention on International Trade in Endangered Species of wild fauna and
flora.  Interpretation and implementation of the convention: Bushmeat as a trade and wildlife
management issue. Conference date 10-4-2000.

Anon. (2000) International spotlight on growing trade in bushmeat. IUCN resolution urges
immediate action: greater law enforcem,ent, increased funding, industry cooperation. Web
pages of the IUCN, www.iucn.org

Anon. (2000) The Conservation Atlas of Tropical Forests. Africa (eds J.A.Sayer, C.S.
Harcourt and N.M. Collins). BP, Macmillan, IUCN-WCMC.

Acworth, J., Mbani, J.-M.,  Ekwoge, H. & Ntube, G. (2001) Towards community
management of forest resources in the Onge-Mokoko Forest. ODI Rural Development
Network Mailing, theme issue 'Cameroon'.

Addo, F.A., Asibey, E.A.O., Quist, K.B. & Dyson, M.B. (1994) The economic contribution
of women and protected areas: Ghana and the bushmeat trade. In Protected Area Economics
and Policy: Linking Conservation and Sustainable Development (eds M.Munasinghe and J.
McNeely), pp. 99-115. World Bank and IUCN.

Adeola, M.O. & Decker, E. (1987) Utilisation de la faune sauvage en milieu rural au Nigéria
. Nature et Faune, 3, 15-21.

Adeola, M.O. & Decker, E. (1987) Wildlife Utilization in Rural Nigeria International
Symposium & Conference on Wildlife Management in Sub-Saharan Africa. Harare,
Zimbabwe. UNESCO., pp. 512-521.

Adeola, M.O. (1992) Importance of wild animals and their parts in the culture, religious
festivals and traditional medicine, of Nigeria. Environmental Conservation, 19, 125-134.

ADMADE Sustainability Project (1999) Comparative Study of Factors Influencing AMADE
Success: Communities Managing Wildlife to Raise Rural Standards of Living and Conserve
Biodiversity.  United States Agency for International Development, Washington, D.C.



92

Adriaens, E.L. (1951) Recherches su l'alimentation des populations du Kwango. Bulletin
Agricole du Congo Belge, 42, 473-552.

AIDEnvironment The Wealth of Forests . AIDEnvironment.

Ajayi, S.S. (1971) Wildlife as a source of protein in Nigeria: some priorites for development.
Nigerian Field, 36, 115-127.

Ajayi, S.S. (1974) Giant rats for meat and some taboos. Oryx, 12, 379-380.

Alvard, M. (1995) Shotguns and sustainable hunting in the Neotropics. Oryx, 29, 58-66.

Alvard, M. (2000) The impact of traditional subsistence hunting and trapping on prey
populations: data form Wana horticulturalists of Upland Central Sulawesi, Indonesia. In
Hunting for Sustainability in Tropical Forests (eds J.G.Robinson and E.L. Bennett), pp. 214-
230. Columbia University Press, New York.

Alvard, M.S. & Kaplan, H. (1991) Procurement technology and prey mortality among
indigenous neotropical hunters. In Human Predators and Prey Mortality  (ed. M.C.Stiner).
Westview Press, Boulder.

Alvard, M.S. (1993) Testing the "ecologically noble savage" hypothesis: interspecific prey
choice by Piro hunters of Amazonian Peru. Human Ecology, 21 , 355-387.

Alvard, M.S. (1994) Conservation by native peoples: prey choice in a depleted habitat.
Human Nature, 5, 127-154.

Alvard, M.S., Robinson, J.G., Redford, K.H. & Kaplan, H. (1997) The sustainability of
subsistence hunting in the Neotropics. Conservation Biology, 11, 977-982.

Amato, G., Rabinowitz, A. & Egan, M.G. (1999) A new species of muntjac, Muntiacus
putaoensis (Artiodactyla: Cervidae) from northern Myanmar. Animal Conservation, 2, 1-7.

Amato, G., Rabinowitz, A. & Egan, M.G. (1999) Molecular systematics for taxonomic
placement of a gorilla of uncertain origin. Zoo Biology, 18, 432.

Amato, G., Egan, M.G., Schaller, G.B., Baker, R., Rosenbaum, H., Robichaud, W. &
DeSalle, R. (1999) The rediscovery of Roosevelt's barking deer (Munticus rooseveltorum).
Journal of Mammology, 80, 639- 643.

Ambrose-Oji, B. (1997) Valuing forest products from Mount Cameroon. In African
Rainforests and the Conservation of Biodiversity: Proceedings of the Limbe Conference (ed.
S.Doolan), pp. 140-150. Earthwatch Europe, Oxford.

Ammann, K. (12-6-1996) Death in the forest.  Logging business means death for thousands
of gorillas and chimpanzees. Web pages of the Bushmeat Project at the Biosynergy Institute

Ammann, K. (1998) The conservation status of the Bonobo in the 1 million hectare
Siforzal/Danzer logging concession in Central Congo.

Ammann, K. (1999) Conservation in Africa: time for a more business like approach. African
Primates, 3, 2-6.



93

Anadu, P.A., Elamah, P.O. & Oates, J.F. (1988) The bushmeat trade in southwestern Nigeria:
a case study. Human Ecology, 16, 199-208.

Anon. Controlling wildlife poaching in sub-saharan Africa - The Gabon case.

Anon. Issues and instruments in the regulation of the bushmeat trade in Ghana: towards
sustainable bushmeat-based livelihoods and sustainable wildlife management Unpublished
work.

Anon. Sustainability of Hunting in Tropical Forests (eds J.G.Robinson and E. Bennett).
Columbia University Press, Columbia, USA.

Anon. Ideas into Action. Living Earth Brochure.

Anon. Attributes for Self-Governing Associations: Can Local Communities Regulate Wildlife
Use?

Anon. (1991) Equatorial Guinea. In Protected Areas of the World - Vol 3. IUCN.

Anon. (1994) Karisoke research center, Rwanda, 1993. Gorilla Conservation News, 8, 21-22.

Anon. (1994) Volcano Vetinary Center, Rwanda, 1993. Gorilla Conservation News, 8, 22-22.

Anon. (1995) Action Plan for Pan paniscus. African Primates, 1, 56-56.

Anon. (1995) Concerns raised about road proposal in Congo. African Primates, 1, 58-58.

Anon. (1995) Logging major impact on forest loss. African Primates, 1, 58-58.

Anon. (13-12-1996) Virunga National Park, Zaire: The impact of the war and refugees.

Anon. (1996) WSPA bush meat report. African Primates, 2, 31-32.

Anon. (1996) Threats to Nigerian forest. African Primates, 2, 34-34.

Anon. (1996) Bonobo protection fund activities in Wamba, Zaire. African Primates, 2, 35-36.

Anon. (1996) Current primate field studies. African Primates, 2, 36-36.

Anon. (1996) Bushmeat cartridge ban in Congo. Animals International, Summer, 4-4.

Anon. (1997) Report to WWF on Asian Logging Companies in Cameroon, Yaounde,
Cameroon.

Anon. (2000) Braconnage Et Circulation Des Produits Fauniques Le Long Du Rail.
Cameroon Environmental Watch.

Anon. (2000) Séminaire International sur L'Elevage Intensif de Gibier à But Alimentaire en
Afrique. Conference date 23-5-2000. Developpment au Gabon de L'Elevage de Gibier
(DGEG).

Anstey, S. (1991) Wildlife Utilisation in Liberia WWF/FDA Wildlife Survey Report.

Ashley, C. & Roe, D. (1998) Enhancing community involvement in wildlife tourism: issues
and challenges. IIED Wildlife and Development Series No.11.



94

Ashley, C. (2000) Applying Livelihood Approaches to Natural Resource Management
Initiatives: Experiences in Namibia and Kenya. ODI Working Paper No.134.

Asibey, E.A.O. (1974) Wildlife as a source of protein in Africa south of the Sahara.
Biological Conservation, 6, 32-39.

Asibey, E.A.O. (1974) The grasscutter, Thyronomys swinderianus, Temmick, in Ghana.
Symp.Zool.Soc.Lond., 34, 161-170.

Asibey, E.A.O. & Eyeson, K.K. (1974) Additional infomation on the importance of wild
animals as a food source in Africa south of the Sahara. Bongo, 1, 13-18.

Asibey, E.A.O. (1977) Expected effects of land-use patterns on future supplies of bushmeat
in Africa south of the Sahara. Environmental Conservation, 4, 43-49.

Asibey, E.A.O. (1987) Wildlife Issues in Sub-Saharan Africa International Symposium &
Conference on Wildlife Management in Sub-Saharan Africa. Harare, Zimbabwe. UNESCO.

Asibey, E.A.O. & Child, G. (1990) Wildlife management for rural development in sub-
Saharan Africa. Unasylva, 41,  10.

Asibey, E.A.O. & Child, G. (1991) Wildlife management for rural development in sub-
Saharan Africa. Nature et Faune, 7, 36-47.

Attwater, M. (1994) The Congo gorilla protection project - 1993. Gorilla Conservation News,
8, 12-12.

Aunger, R. (1992) An ethnography of variation: food avoidance among horticulturalists and
foragers in the Ituri forest, Zaire. PhD, University of California, Los Angeles.

Auzel, P. (1996) Agriculture/Extractivisme Et Exploitation Forestière. Etude De La
Dynamique Des Modes D'Exploitation Du Milieu Dans La Nord De IUFA De Pokola, Nord
Congo. Wildlife Conservation Society/GEF Congo, Bomassa, Repulic of Congo.

Auzel, P. (1996) Evaluation De L'Impact De La Chasse Sur La Faune Des Forêts D'Afrique
Centrale, Nord Congo. Mise Au Point De Méthods Basées Sur L'Analyse Des Pratiques Et
Les Résultats Des Chasseurs Locaux. Wildlife Conservation Society/GEF Congo, Bomassa,
Republic of Congo.

Auzel, P. & Wilkie, D.S. (1998) Wildlife use in northern Congo: hunting in a commercial
logging concession. In Evaluating the Sustainability of Hunting in Tropical Forests (eds
J.G.Robinson and E.L. Bennett). Yale University Press, New Haven.

Auzel, P. & Wilkie, D.S. (2000) Wildlife use in Northern Congo: Hunting in a commercial
logging concession. In Hunting for Sustainability in Tropical Forests (eds J.G.Robinson and
E.L. Bennett), pp. 413-426. Columbia University Press, New York.

Auzel, P. & Hardin, R. (2001) Colonial history, concessionary politics, and collaborative
management of Equatorial African rain forests. In Hunting and Bushmeat Utilization in the
African Rain Forest. Perspectives Toward a Blueprint for Conservation Action (eds
M.I.Bakarr, G.A.B.d. Fonseca, R.A. Mittermeier, A.B. Rylands and K.W. Painemilla), pp.
21-38. Conservation International, Washington DC, USA.



95

Aveling, C. (1993) A new conservation project for central African tropical forests. Gorilla
Conservation News. Wildlife Conservation Society, New York, USA.

Aveling, C. (1994) Conservateur en chef Makabuza Kabirizi - a tribute. Gorilla Conservation
News, 8, 17-17.

Ayayi, S.S. (1971) Wildlife as a source of protein in Nigeria: some priorities for
development. The Nigerian Field, 36, 115-127.

Ayres, J.M., Magalhaes Lima, D., Souza Martins, E. & Barreiros, J.L.K. (1991) On the track
of the road: changes in subsistence hunting in a Brazilian Amazonian village. In Neotropical
Wildlife Use and Conservation (eds J.G.Robinson and K.H. Redford). University of Chicago
Press , Chicago.

Bahuchet, S. (1990) A historical background of cultivated plants in Central Africa. In Food
and Nutrition in the African Rain Forest (eds C.M.Hladik, S. Bahuchet and I. de Garine).
UNESCO-MAB, Paris.

Bahuchet, S. (1990) The Aka pygmies: hunting and gathering in the Lobaye forest. In Food
and Nutrition in the African Rain Forest (eds C.M.Hladik, S. Bahuchet and I. de Garine).
UNESCO-MAB, Paris.

*Bahuchet, S (2000) ‘La filière “viande de brousse” ‘pp.331-363 of Bahuchet, S [ed.] Les
Peuples de Forêts Tropicales Aujourd’hui, APFT, Bruxelles.

Bahuchet, S. & de Garine, I. (1990) The art of trapping in the rain forest. In Food and
Nutrition in the African Rain Forest (eds C.M.Hladik, S. Bahuchet and I. de Garine).
UNESCO-MAB, Paris.

Bahuchet, S., Hladik, C.M., Hladik, A. & Dounias, E. (1990) Agricultural strategies as
complementary activities to hunting and fishing. In Food and Nutrition in the African Rain
Forest (eds C.M.Hladik, S. Bahuchet and I. de Garine). UNESCO-MAB, Paris.

Bahuchet, S. & de Maret, P. (1995) State of Indigenous Populations Living in Rainforest
Areas. European Commission Dg XI Environment, Brussels.

*Bahuchet S & K Ioveva (1998) ‘Le rôle de la restauration de rue ands l’approvisionnement
des villes en viande sauvage: le cas de Yaoundé (Cameroun), pp.171-182 of Bley et al (1998)

*Bahuchet S & K Ioveva (1999) ‘De la forêt au marché: le commerce de gibier au sud
Cameroun, pp.533-558 of Bahuchet, Bley et al (1999).

*Bahuchet S, Bley D, Pagezy H & N Vernazza-Licht (1999) L’Homme et la Forêt Tropicale,
Traveaux de la Sociétéd’Ecologie Humaine, Paris.

Bailey, N. (2000) Global and Historical Perspectives on Market Hunting: Implications for
the African Bushmeat Crisis . Bushmeat Crisis Task Force, Published Electronically.

Bailey, R.C. & Peacock, N.R. (1988) Efe pygmies of northeast Zaire: subsistence strategies
in the Ituri forest. In Uncertainty in the Food Supply (eds I.de Garine and G.A. Harrison), pp.
88-117. Cambridge University Press, Cambridge.



96

Bakarr, M.I., Fonseca, G.A.B.d., Mittermeier, R.A., Rylands, A.B. & Painemilla, K.W.
(2001) Hunting and Bushmeat Utilization in the African Rain Forest. Perspectives Toward a
Blueprint for Conservation Action. Conservation International, Washington DC, USA.

Balakrishnam, M. & Ndhlovu, D.E. (1992) Wildlife Utilization and local people: a case-study
in Upper Lupande Game Management Area, Zambia. Environmental Conservation, 19, 135-
144.

Balinga, V.S. (1978) Competitive uses of wildlife. Unasylva, 29, 22-25.

Bannon, L. Understanding of National and Local Laws Among Villagers Living to the Couth-
West of the Budongo Forest Reserve, Uganda, With Special Reference to Hunting,
September-November 1996.

Baptist, R. & Mensah, G.A. (1986) Benin and west Africa: the cane rat - farm animal of the
future. Animal World, 60, 2-6.

Barbier, E., Burgess, J. &  Folke, C. (1991) Paradise Lost? The Ecological Economics of
Biodiversity. Earthscan, London.

Barnes, R.F., Agnagna, M.,  Alers, M.P.T., Blom, A., Doungoube, G., Fay, M., Masunda, T.,
Ndo Nkoumou, J.C., Sikubwabo Kiyengo, C. & Tchamba, M. (1993) Elephants and ivory
poaching in the forests of equatorial Africa. Oryx, 27, 27-34.

Barnes, R.F. & Lahm, S.A. (1997) An ecological perspective on human densities in the
central African forests. Journal of Applied Ecology, 34, 245-260.

Barnes, R.F., Craig, G.C.,  Dublin, H.T., Overton, G., Simons, W. & Thouless, C.R. (1999)
African Elephant Database 1998-249. IUCN, Gland, Switzerland and Cambridge,UK.

Barnes, R.F.W. (1999) Is there a future for elephants in West Africa? Mammal Review, 29,
175-200.

Basabose, K., Mbake, S. & Yamagiwa, J. (1995) Research and conservation of eastern
lowland gorillas in the Kahuzi-Biega National Park, Zaire. Gorilla Conservation News, 9, 11-
12. Wildlife Conservation Society, New York, USA.

BCTF (1998) Conservation organizations, zoological parks, animal welfare advocates, and
medical researchers call for immediate action to address the commercial bushmeat crisis in
tropical African countries. African Primates, 3, 59-60.

Becker, D.S. & Ostrom, E. (1995) Human ecology and resource sustainability: the
importance of institutional diversity. Annual Review of Ecological Systems, 26, 113-133.

Begazo, A.J. & Bodmer, R.E. (1998) Use and conservation of Carcidae (Aves: Galliformes)
in the Peruvian Amazon. Oryx, 32, 301-309.

Behra, O. (1987) Etude De Repartition Des Populations De Crocodiles Du Congo, Du
Gabon Et De La RCA. 1eme, 2eme et 3eme partie: Gabon. Secretariat de la Faune et de la
Flore, Museum National d'Histoire Naturelle de Paris, Paris, France.

Behra, O. (1989) Sex Ratio of African Dwarf Crocodiles (Osteolaemus Tetraspis Cope, 1861)
Exploited for Food in Congo. Musee National d'Histoire Naturelle, Paris, France.



97

Behra, O. (1993) Cameroon FAO crocodile management project. Crocodile Specialist Group
Newsletter, 12, 16-16.

Bello, Y. (1998) Circulation Et Commerce Sous-Regional De La Faune Sauvage Conference
sur les Ecosystemes des Forets Denses Humides D'Afrique Centrale.

Bennett Hennessey, A. (1995) A Study of the Meat Trade in Ouesso, Republic of Congo.
Wildlife Conservation Society, New York.

Bennett, E.L. & Gumal, M.T. (1996) The inter-relationships of commercial logging, hunting,
and wildlife in Sarawak, and recommendations for forest management. In The Impacts of
Commercial Logging on Wildlife in Tropical Forests (eds A.Grajal, J.G. Robinson and A.
Vedder).

Bennett, E.L. & Robinson, J.G. (2000) Hunting of Wildlife in Tropical Forests. Implications
for Biodiversity and Forest Peoples Biodiversity Series - Impact Studies. The World Bank
Environment Department.

Bennett, E.L. (2000) Timber certification: where is the voice of the biologist? Conservation
Biology, 14, 921-923.

Bennett, E.L. & Robinson, J.G. (2000) Hunting for the Snark. In Hunting for Sustainability in
Tropical Forests (eds J.G.Robinson and E.L. Bennett), pp. 1-9. Columbia University Press,
New York.

Bennett, E.L., Nyaoi, A.J. & Sompud, J. (2000) Saving Borneo's bacon: The sustainability of
hunting in Sarawak and Sabah. In Hunting for Sustainability in Tropical Forests (eds
J.G.Robinson and E.L. Bennett), pp. 305-324. Columbia University Press, New York.

Bennett, E.L. & Robinson, J.G. (2000) Hunting for sustainability: The start of a synthesis. In
Hunting for Sustainability in Tropical Forests (eds J.G.Robinson and E.L. Bennett), pp. 499-
519. Columbia University Press, New York.

Bennett, E.L. (2001) The joint effort of timber certification. Conservation Biology, 15, 318-
319.

Besong, J. (1995) Cameroon Forest Resources Assessment. WWF.

Bilala, O. (1982) Bushmeat Project. WWF, Libreville, Gabon.

Bion Griffin, P. & Griffin, M.B. (2000) Agta hunting and sustainability of resource use in
northeastern Luzon, Philippines. In Hunting for Sustainability in Tropical Forests (eds
J.G.Robinson and E.L. Bennett), pp. 325-335. Columbia University Press, New York.

Bissonette, J.A. & Krausman, P.R. (1995) Integrating People and Wildlife for a Sustainable
Future. The Wildlife Society, Bethesda, Maryland.

Blake, S. (1993) A reconnaissance survey in the Likouala swamps of northern Congo and its
implications for conservation. MSc, University of Edinburgh.

Blake, S. (1994) An investigation of hunting practices and the bushmeat trade along the
Oubangui River and its relevance to future conservation management of the Likouala
swamps, Northern Congo Unpublished work.



98

Blake, S. (1994) A Reconnaissance Survey in the Kabo Logging Concession South of the
Nouabale-Ndoki National Park Northern Congo. United States Agency for International
Development, NYZS/ The Wildlife Conservation Society, Government of Congo, World
Bank, GTZ.

Blake, S. (1994) A Survey Along the Western Border of the Nouable-Ndoki National Park,
Northern Congo. Report to Noudable-Ndoki National Park management.

*Bley D, Champaud J, Baudot P, Brun B, Pagezy H & N Vernazza-Licht (1998) Villes du
Sud et Environnement, Traveaux de la Sociétéd’Ecologie Humaine, Paris.

Blom, A., Alers, M.P.T., Feistner, A.T.C., Barnes, R.F. & Barnes, K.L. (1992) Primates in
Gabon - current status and distribution. Oryx, 26, 223-234.

Bodmer, R.E. Sustainable use of amazonian mammals: implications for community-based
protected areas. Priorities for the Conservation of Mammalian Diversity, (eds A.C.Entwistle
and N.A. Dunstone) Unpublished work.

Bodmer, R.E., Fang, T.G. &  Moya, L.I. Primates and ungulates: a comparison of
susceptibility to hunting. Primate Conservation, 9, 79-82.

Bodmer, R.E., Fang, T.G., Moya, L.I. & Gill, R. Managing wildlife to conserve Amazonian
forests: population biology and economic considerations of game hunting. Biological
Conservation, 67, 29-35.

Bodmer, R.E. (1994) Managing Wildlife with Local Communities in the Peruvian Amazon:
The Case of the Reserva Comunal Tamshiyacu-Tahuayo. In Natural Connections:
Perspectives in Community-Based Conservation (eds D.Western, R.M. Wright and S.C.
Strum), pp. 113-134. Island Press, Washington, D.C.

Bodmer, R.E. (1995) Managing Amazonian wildlife: biological correlates of game choice by
detribalized hunters. Ecological Applications, 5, 872-877.

Bodmer, R.E., Eisenberg, J.F. & Redford, K.H. (1997) Hunting and the likelihood of
extinction of Amazonian mammals. Conservation Biology, 11, 460-466.

Bodmer, R.E. (2000) Integrating hunting and protected areas in the Amazon. In Priorities for
the Conservation of Mammalian Diversity, Conservation Biology (eds A.C.Entwistle and N.
Dunstone), pp. 277-290. Cambridge University Press, Cambridge.

Bodmer, R.E. & Puertas, P.E. (2000) Community-based comanagement of wildlife in the
Peruvian Amazon. In Hunting for Sustainability in Tropical Forests  (eds J.G.Robinson and
E.L. Bennett), pp. 395-409. Columbia University Press, New York.

Bojo, J. (1996) The Economics of Wildlife: Case Studies From Ghana, Kenya, Namibia, and
Zimbabwe. World Bank, Washington,D.C.

Born Free Foundation (2000) Stop the Clock Report: Thousands of Elephants Poached Every
Year; Tonnes of Ivory Illegally Traded; Africa's Elephants Face Growing Threat-22, West
Sussex, UK.

Boussougou, R. (1994) Estimation De La Pression De Chasse Autout D'Un Camp Forestier
Au Gabon.



99

Bowen-Jones, E. (1998) A Review of the Commercial Bushmeat Trade With Emphasis on
Central/West Africa and the Great Apes. The Ape Alliance.

Bowen-Jones, E. (1998) Revue De Commerce De La Viande De Forêt (Centrée Sur Les
Anthropoides De L'Afrique Centrale Et Occidentale). Ape Alliance.

Bowen-Jones, E. & Pendry, S. (1999) The threat to primates and other mammals from the
bushmeat trade in Africa, and how this threat could be diminished. Oryx, 33, 233-246.

Bowman, K. (2001) Culture, ethics, and conservation in addressing the bushmeat crisis in
West Africa. In  Hunting and Bushmeat Utilization in the African Rain Forest. Perspectives
Toward a Blueprint for Conservation Action (eds M.I.Bakarr, G.A.B.d. Fonseca, R.A.
Mittermeier, A.B. Rylands and K.W. Painemilla), pp. 75-84. Conservation International,
Washington DC, USA.

Branch, B. (2000) Bushmeat. Slaughter or survival? Africa Environment and Wildlife, 8, 32-
41.

Branckaert, R.D. (1995) Minilivestock: sustainable animal resource for food security.
Biodiversity and Conservation, 4, 336-338.

Brandon, K.E. & Wells, M. (1992) Planning for People and Parks: Design Dilemmas.  World
Development, 20, 557-570.

Brazaitis, P., Watanabe, M.E. & Amato, G. (1998) The Caiman trade. Scientific American,
March, 70-76.

Brocklesby, M.-A. & Oji, B. (1998) Bushmeat production and trade in the area of Mount
Cameroon. paper presented at the seminar on Forests and Biodiversity Conservation, Limbe,
Cameroon.

Brown, D. (1998) Participatory biodiversity conservation: rethinking the strategy in the low
tourist potential areas of tropical Africa. Natural Resource Perspectives, No.33, ODI.

Brown, D. (1999) Principles and Practice of Forest Co-management: Evidence from West-
Central Africa. European Union Tropical Forestry Paper, 2, ODI.

Brown, M. (1996) The Roles of Wild Animals in Rural Households of the Korup National
Park Support Zone, Women's Perspectives. Component report WWF.

Brøseth, H. & Pedersen, H.C. (2000) Hunting effort and game vulnerabililty studies on a
small scale: a new technique combining radio-telemetry, GPS and GIS. Journal of Applied
Ecology, 37, 182-190.

Bruch, C.E. & Austin, J.E. (2000) The 1999 Kosovo conflict: unresolved issues in addressing
the environmental consequences of war. Environmental Law Review, 30, 10069-10079.

Brugière, D. & Gautier, J. (1995) La station de reshershe de la Makandé Forêt des Abeilles,
Gabon. African Primates, 1, 54-56.

Brugière, D. (1995) Grande Faune Et Parcs Nationaux Du Nord-Cameroun. Bois et forêts
des tropiques - No.244 - 2e trimestre.



100

Bruner, A., Gullison, R., Rice, R. & de Fonseca, G. (2001) Effectiveness of Parks in
Protecting Tropical Biodiversity.  Science, 291, 125-133.

Bryant, P.J. (1999) Biodiversity and Conservation. University of California, Irvine,CA.

Butynski, T., Schaaf, C.D. & Hearn, G.W. Status and Conservation of Ungulates on Bioko
Island (Fernando Poo), Equatorial Guinea.

Butynski, T. & Koster, S.H. (1994) Distribution and conservation status of primates in Bioko
Island, Equatorial Guinea. Biodiversity and Conservation, 3, 893-909.

Butynski, T. & Kalina, J. (1994) The Bwindi-Impenetrable National Park, Uganda. Gorilla
Conservation News, 8, 19-20.

Butynski, T.M. & Koster, S.H. The Status and Conservation of Forests and Primates on
Bioko Island (Fernando Poo), Equatorial Guinea. Impenetrable Forest Conservation Project.

Butynski, T.M. & Mwangi, G. (1995) The biodiversity crisis in south-western Ghana.
African Primates, 1,  5.

Butynski, T.M. (1996) International trade in CITES Appendix II african primates. African
Primates, 2, 5-9.

Byrne, P.V., Staubo, C. & Grootenhuis, J.G. (1996) The economics of living with wildlife in
Kenya. In The Economics of Wildlife: Case Studies From Ghana, Kenya, Namibia, and
Zimbabwe (ed. J.Bojo), pp. 39-78. World Bank, Washington, D.C.

Caccone, A., Amato, G., Gratry, O.C., Behler, J. & Powell, J.R. (1998) A molecular
phylogeny of four endangered Madagascar tortoises based on mtDNA sequences. Molecular
Phylogenetics and Evolution, 12, 1-9.

Caldecott, J. (1987) Hunting and Wildlife Management in Sarawak. World Wildlife Fund,
Washington, D.C.

Caldecott, J.O., Jenkins, M.D., Johnson, T. & Groombridge, B. (1994) Priorities for
Conserving Global Species Richness and Endemism. World Conservation Monitoring Centre,
World Conservation Press, Cambridge, UK.

Cameroon, R.o. (1999) Plan D'Urgence De Lutte Anti-Braconnage. DFAP-MINEF,
Yaoundé.

Cannon, J. (2001) Potential applications of bioeconomic modeling in West Africa. In
Hunting and Bushmeat Utilization in the African Rain Forest. Perspectives Toward a
Blueprint for Conservation Action (eds M.I.Bakarr, G.A.B.d. Fonseca, R.A. Mittermeier,
A.B. Rylands and K.W. Painemilla), pp.  101-112. Conservation International, Washington
DC, USA.

Caro, T.M. (1999) Demography and behaviour of African mammals subject to exploitation.
Biological Conservation, 91, 91-97.

Carpaneto, G.M. & Germi, F.P. (1992) Diversity of mammals and traditional hunting in
central African rain forests. Agriculture, Ecosystems and Environment, 40, 335-354.



101

Carrillo, E., Wong, G. & Cuarón, A.D. (2000) Monitoring mammal populations in Costa
Rican protected areas under different hunting restrictions. Conservation Biology, 14, 1580-
1591.

Carroll, R.W. (1986) The status, distribution and density of the lowland gorilla, forest
elephant, and associated dense forest fauna in southwestern Central African Republic:
Research towards the establishment of a reserve for their protection. PhD, Yale University
School of Forestry and Environmental studies.

Caspary, H. (1999) Wildlife Utilization in Côte D'Ivoire and West Africa - Potentials and
Constraints for Development Cooperations (ed. M.Hammer). Deutsche Gesellschaft fur
Technische Zusammenarbeit (GTZ), Eschborn, Germany.

Caspary, H.U. (1999) Utilisation De La Faune Sauvage En Côte D'Ivoire Et En Afrique De
L'Ouest Potentiels Et Contraintes Pour Le Développment-133. The World Bank, Abidjan.

Caspary, H.U. (2001) Regional dynamics of hunting and bushmeat utilization in West Africa
- An overview. In Hunting and Bushmeat Utilization in the African Rain Forest. Perspectives
Toward a Blueprint for Conservation Action (eds M.I.Bakarr, G.A.B.d. Fonseca, R.A.
Mittermeier, A.B. Rylands and K.W. Painemilla), pp. 11-16. Conservation International,
Washington DC, USA.

Cauley, H.A., Peters, C.M., Donovan, R.Z. & O'Connor, J.M. (2001) Forest Stewardship
Council forest certification. Conservation Biology, 15, 311-312.

CCIM (1995) Annuaire des Enterprises Industrielles Commerciales et de services du
Cameroon.

CEW (2000) Braconnage Et Circulation Des Produits Fauniques Le Long Du Rail.
Cameroon Environmental Watch, MINEF, WSPA.

Chardonnet, P. (1991) Wildlife ranching: making the right choice. In Wildlife Production:
Conservation and Sustainable Development (eds L.A.Renecker and R.J. Hudson). University
of Alaska, Fairbanks.

Chardonnet, P., Fritz, H.,  Zorzi, N. & Feron, E. (1995) Current importance of traditional
hunting and major contrasts in wild meat consumption in sub-Saharan Africa. Integrating
People and Wildlife for a Sustainable Future, Proceedings of the first international wildlife
management conference (eds J.A.Bissonette and P.R. Krausman), pp. 304-307. The Wildlife
Society, Bethesda, Maryland.

Chardonnet, P. (1995) Faune Sauvage Africaine: La Ressource Oubliée. International Game
Foundation, CIRAD-EMVT, Luxembourg.

Chaterlain, X. (1996) A recent history of forest fragmentation in southwestern Ivory Coast.
Biodiversity and Conservation, 5, 37 -53.

Chiarello, A.G. (1999) Effects of fragmentation of the Atlantic forest on mammal
communities in south-eastern Brazil. Biological Conservation, 89, 71-82.

Child, B., Ward, S. & Tavengwa, T. (1997) Zimbabwe's CAMPFIRE Programme: Natural
Resource Management by the People IUCN-ROSA, Environmental Issues Series No.2. IUCN
Regional Office for Southern Africa, Harare, Zimbabwe.



102

Christy, P. & Doumbe-Bille, S. (1997) Etude Critique De La Législation Relative à La
Gestion De La Faune Sauvage Au Gabon. WWF/UICN.

Christy, P. & Bloock, A.V. (1998) Etat Du Commerce International Des Especes Animales
Et Vegetales Couvertes Par La CITES Au Gabon. TRAFFIC Europe, WWF, IUCN.
GAB/92/G31.

CITES Management Authority of UK (1999) Commercial Trade in Bushmeat: Non-Paper
Prepared by the UK.

Clark, L. & Tchamou, N. (1998) Non-Wood Forest Product Research in Central Africa: State
of the Sector. CARPE, USAID.

Clayton, L. & Milner-Gulland, E.J. (2000) The trade in wildlife in North Sulawesi, Indonesia.
In Hunting for Sustainability in Tropical Forests (eds J.G.Robinson and E.L. Bennett), pp.
473-496. Columbia University Press, New York.

Clover, C. Britain backs 'damaging' road plan in rainforest.

Cochrane, K.L. (2000) Reconciling sustainability, economic efficiency and equity in
fisheries: the one that got away? Fish and Fisheries, 1, 3-21.

Codjia, J.T.C. & Heymans, J.C. (1990) Experimental breeding of giant rats (Cricetomys
gambianus, C. emini). Nature et Faune, 6, 62-66.

Colchester, M. (2000) Self-determination of environmental determination for indigenous
peoples in tropical forest conservation. Conservation Biology, 14, 1365-1367.

Colyn, M.M., Dudu, A. & Mbaelele, M.M. (1987) Data on Small and Medium Scale Game
Utilization in the Rain Forest of Zaire, pp. 109 -145. International Symposium & Conference
on Wildlife Management in Sub-Saharan Africa. Harare, Zimbabwe. UNESCO.

Colyn, M.M., Dudu, A. & Mbaelele, M.M. (1987) Exploitation du petit et moyen gibier des
forets ombrophiles du Zaire. Nature et Faune, 3, 22-39.

Connor, S. (29-10-1994) Great apes face extinction as food trade grows.

Cooper, M.E. (1995) Legal and ethical aspects of new wildlife food sources. Biodiversity and
Conservation, 4, 322-335.

Cowlishaw, G. (1999) Predicting the pattern of decline of African primate diversity: an
extinction debt from historical deforestation. Conservation Biology, 13, 1183-1193.

Crowe, T.M., Smith, B.S., Little, R.M. & High, S.H. (1997) Sustainable utilization of game at
Rooipoort estate, northern Cape province, South Africa. In Harvesting Wild Species:
Implications for Biodiversity Conservation (ed. C.H.Freese), pp. 359-392. Johns Hopkins
University Press, Baltimore.

Cuarón, A.D. (2000) A global perspective on habitat disturbance and tropical rainforest
mammals. Conservation Biology, 14, 1574-1579.

Cumming, D.H.M. (1991) Developments in game ranching and wildlife utilization in east and
southern Africa. In Wildlife Production: Conservation and Sustainable Development (eds
L.A.Renecker and R.J. Hudson), pp. 96-108. University of Alaska, Fairbanks.



103

Cumming, D.H.M. (1991) Wildlife products and the market place: a view from southern
Africa. In Wildlife Production: Conservation and Sustainable Development (eds
L.A.Renecker and R.J. Hudson). University of Alaska, Fairbank.

Da Silveira, R. & Thorbjarnarson, J.B.  (1999) Conservation implications of commercial
hunting of black and spectacled caiman in the Mamiraua Sustainable Development Reserve,
Brazil. Biological Conservation, 88, 103-109.

Daszak, P., Cunningham, A.A. & Hyatt, A.D. (2000) Emerging infectious diseases of wildlife
- threats to biodiversity and human health. Science, 287, 443-449.

Davies A (1987) The Gola Forest Reserves, Sierra Leone, IUCN Tropical Forest Programme.

Davis, A. (1996) Society and Natural Resources. Special issue on 'Social research and
alternative approaches to fisheries management', Vol.9, No.3.

*Davies, G & P Richards (1991) Rain Forest in Mende Life, Report to ESCOR, ODA, UK.

De Ferrari, G. (1996) In danger: the USA's endangered species act.African Primates, 2, 34-
35.

de Garine, I. (1990) Organization of meals, food preferences and socio-economic aspects. In
Food and Nutrition in the African Rain Forest. UNESCO-MAB, Paris.

de Garine, I. (1993) Food resources and preferences in the Cameroonian forest. In Tropical
Forests, People and Food: Biocultural Interactions and Applications to Development (eds
C.M.Hladik, A. Hladik, et al), pp. 561-574. UNESCO, Paris.

Deichmann, U. (1997) Africa Towns Database. The World Bank, Washington, D.C.

Delvingt, W. (1997) La Chasse Villageoise Synthèse régionale des études réalisées durant la
première phase du Programme ECOFAC au Cameroun, au Congo et en République
Centrafricaine. ECOFAC/AGRECO-CTFT, Brussels, Belgium.

Dethier, M. (1995) Etude Chasse. ECOFAC/AGRECO-CTFT, Yaounde.

Dethier, M. (1995) Etude Chasse Villageoise Au Parc National D'Odzala.
ECOFAC/AGRECO-CTFT.

Dethier, M. (1995) Etude Chasse Villageoise, Forêt De Ngotto-136. ECOFAC, Yaounde.

Dethier, M. & Ghuirghi, A. (1999) Etude De La Chasse Villageoise En Forêt De Ngotto.
ECOFAC.

DeVos, A. (1978) Wildgame as food. Unasylva, 29, 2-12.

Dubost, G. (1980) L'ecologie et la vie sociale du Cephalophe bleu (Cephalophus monticola,
Thunberg), petit ruminant forestier africain. Z.Tierpsychol. , 54, 205-266.

Dupain, J., Van Krunkelsven, E., Van Elsacker, L. & Verheyen, R.F. (2000) Current status of
the bonobo (Pan paniscus) in the proposed Lomako Reserve (Democratic Republic of
Congo). Biological Conservation, 94, 265-272.

East, E. (1995) Antelopes - Global Survey and Regional Action Plan: Part 3 - West and
Central Africa. IUCN, Gland, Switzerland.



104

ECOFAC (1998) Préservons Notre Patrimonie, La Forêt. ECOFAC/Enviro-Protect,
Libreville, Gabon.

Edroma, E., Rosen, N. & Miller, P. (1997) Conserving the Chimpanzees of Uganda:
Population and Habitat Viability Assesment for Pan Troglodytes Schweinfurthii, Apple
Valley, MN, IUCN/SSC Conservation Breeding Specialist Group.

Egbe, S. (2000) Communities and Wildlife Management in Cameroon. Consultancy report
presented to the DFID-Cameroon Community Forestry Development Project, Yaoundé.

Elkan, P. & Elkan, S. (2000) Project for Ecosystem Management in the Periphery of the
Nouabalé-Ndoki National Park (Kabo-Pokola-Loundougou UFA) Including the Mombongo
Conservation and Research Project. Wildlife Conservation Society, New York.

Elkan, P. (2000) Wildlife management in areas surrounding Nouabale-Ndoki National Park.
GNUSLETTER, 2000, 15-16.

Eltringham, S.K. (1996) Can wildlife pay its way? Biological Conservation, 76, 210-210.

Escamilla, A., Sanvicente, M., Sosa, M. & Galindo-Leal, C. (2000) Habitat mosaic, wildlife
availability, and hunting in the tropical forest of Calakmul, Mexico. Conservation Biology,
14, 1592-1601.

Espinoza, E.O., Lindley, N.C., Gordon, K.M., Ekhoff, J.A. & Kirms, M.A. (1999)
Electrospray ionization mass spectrometris analysis of blood for differentiation of species.
Analytical Biochemistry, 268, 252-261.

Estes, R.D. (1991) The Behaviour Guide to African Mammals: Including Hoofed Mammals,
Carnivores, Primates. University of California Press, Berkeley.

Eves, H.E. & Ruggiero, R.G. Socio-economics and the sustainability of hunting in the forests
of  Northern Congo (Brazzaville). In Hunting for Sustainability in Tropical Forests (eds
J.G.Robinson and E. Bennett). Columbia University Press, New York.

Eves, H.E. (1995) Socioeconomics of Natural Resource Utilization in the Kabo Logging
Concession Northern Congo. Wildlife Conservation Society, New York .

Eves, H.E. (1999) Assessment of Biological and Conservation Challenges: Impact of
Bushmeat Hunting on Wildlife Populations. Center for Applied Biodiversity Science and
West Africa Programs, Conservation International, Washington, D.C.

Eves, H.E. & Ruggiero, R.G. (2000) Socioeconomics and the sustainability of hunting in the
forests of Northern Congo. In Hunting for Sustainability in Tropical Forests (eds
J.G.Robinson and E.L. Bennett), pp. 427-454. Columbia University Press, New York.

Eves, H.E. & Bakarr, M.I. (2001) Impacts of bushmeat hunting on wildlife populations in
West Africa's Upper Guinea forest ecosystem. In Hunting and Bushmeat Utilization in the
African Rain Forest. Perspectives Toward a Blueprint for Conservation Action (eds
M.I.Bakarr, G.A.B.d. Fonseca, R.A. Mittermeier, A.B. Rylands and K.W. Painemilla), pp.
39-57. Conservation International, Washington DC, USA.

Fa, J.E. (1992) Conservation in Equatorial Guinea. Oryx, 26, 87-94.



105

Fa, J.E., Juste, J., Perez del Val, J. & Castroviejo, J. (1995) Impact of market hunting on
mammal species in Equatorial Guinea. Conservation Biology, 9, 1107-1115.

Fa, J.E. & Purvis, A. (1997) Body size, diet and population density in Afrotropical forest
mammals: a comparison with neotropical species. Journal of Animal Ecology, 66, 98-112.

Fa, J.E. (1998) Hunted animals in Bioko Island, West Africa: sustainability and future. In
Sustainability of Hunting in Tropical Forests (eds J.G.Robinson and E. Bennett). Columbia
University Press, Columbia.

Fa, J.E. (2000) Hunted animals in Bioko Island, West Africa: Sustainability and future. In
Hunting for Sustainability in Tropical Forests (eds J.G.Robinson and E.L. Bennett), pp. 168-
198. Columbia University Press, New York.

Fa, J.E., Yuste, J.E.G. & Castelo, R. (2000) Bushmeat markets on Bioko Island as a measure
of hunting pressure. Conservation Biology, 14, 1602-1613.

Fabricius, C. & Mentis, M.T. (1991) The use of habitat suitability models in game ranch
management. In Wildlife Production: Conservation and Sustainable Development (eds
L.A.Renecker and R.J. Hudson). University of Alaska, Fairbanks.

Fairall, N. (1984) The use of non-domesticated African mammals for game rearing. Acta
Zool.Fennica, 172, 215-218.

FAO (1987) Trypanotolerant Cattle and Livestock Development in West and Central Africa.
Vol 1. FAO Animal production and health papers. Food and Agriculture Organization.

FAO (1987) Trypanotolerant Cattle and Livestock Development in West and Central Africa.
Vol 2. FAO Animal production and health papers. Food and Agriculture Organization.

FAO (1991) Small Ruminant Production and the Small Ruminant Genetic Resources in
Tropical Africa. FAO Animal production and health papers. Food and Agriculture
Organization.

FAO (1992) Forestry and Food Security. FAO Forestry Papers. Food and Agriculture
Organization.

FAO (1996) Wildlife Utilization in Latin America: Current Situation and Prospects for
Sustainable Management. FAO Conservation Guides. Food and Agriculture Organization.

FAO (1998) Wildlife and Food Security in Africa. FAO Conservation Guides. Food and
Agriculture Organization.

FAO (2000), http://www.fao.org/docrep/w7540e

Fay, J.M. (1989) Partial completion of a census of the western lowland gorilla (Gorilla g.
gorilla Savage and Wyman)) in southwestern Central African Republic. Mammalia, 53, 203-
215.

Fay, J.M. (1993) A Survey of the Proposed Nouabale Ndoki National Park Conservation
Area, Northern Congo. United States Agency for International Development, Wildlife
Conservation International, Government of Congo, World Bank, GTZ.



106

Fay, J.M. (1994) The Nouabale-Ndoki Project, Northern Congo. Gorilla Conservation News,
8, 7-8.

Federal Department of Forestry (1987) Wildlife Untilization and Wildlife Values in Nigeria
International Symposium & Conference on Wildlife Management in Sub-Saharan Africa.
Harare, Zimbabwe. UNESCO., pp. 498-511.

Feer, F. (1993) The potential for sustainable hunting and rearing of game in tropical forests.
In Tropical Forests, People and Food: Biocultural Interactions and Applications to
Development (eds C.M.Hladik, A. Hladik, O.F. Linares, H. Pagezy, A. Semple and M.
Hadley), pp. 691-708. UNESCO, Paris.

Feron, E.M. (1995) New food sources, conservation of biodiversity and sustainable
development: can unconventioanl animal species contribute to feeding the world?
Biodiversity and Conservation, 4, 233-240.

Fimbel, C., Curran, B. & Usongo, L. (2000) Enhancing the sustainability of duiker hunting
through community participation and controlled access in the Lobéké region of southeastern
Cameroon. In Hunting for Sustainability in Tropical Forests (eds J.G.Robinson and E.L.
Bennett), pp. 356-374. Columbia University Press, New York.

Fitzgibbon, C.D., Mogaka, H. & Fanshawe, J.H. (1995) Subsistence hunting in Arabuko-
Sokoke Forest, Kenya, and its effects on mammal populations. Conservation Biology, 9,
1116-1126.

Fitzgibbon, C.D., Mogaka, H. & Fanshawe, J.H. (2000) Threatened mammals, subsistence
harvesting, and high human population densities: A recipe for disaster? In Hunting for
Sustainability in Tropical Forests (eds J.G.Robinson and E.L. Bennett), pp. 154-167.
Columbia University Press, New York.

Freese, C. (1996) The Commercial and Consumptive Use of Wild Species: Managing It for
the Benefit of Biodiversity. WWF-US and WWF International.

Freese, C.H. (1997) Harvesting Wild Species: Implications for Biodiversity Conservation.
Johns Hopkins University Press, Baltimore.

Gadgil, M. (1992) Conserving biodiversity as if people mattered: a case study from India.
Ambio, 21, 266-270.

Gadsby, E.L. (1990) The Status and Distribution of the Drill, Mandrillus Leucophaeus, in
Nigeria A report focusing on hunters and hunting and their threat to remaining populations of
drills and other forest primates in southeast Nigeria.

Gadsby, E.L. & Jenkins, P.D. (1992) Report on Wildlife and Hunting in the Proposed Etinde
Forest Reserve, Limbe Botanic Garden and Rainforest Genetic Conservation Project. The
Government of Cameroon, Ministry of Agriculture (Foresty Department).

Gaillet, J.R., Lobry, J.C. & Fritz, H. (1992) Etude De L'Impact Économique De La
Valorisation De La Faune Sauvage Continentale. Burkina Faso, Mauritanie, Gabon,
République D'Afrique Du Sud. Ministère de la Coopération et dy Développement, Paris,
France.

Galat-Luong, A. (1995) Recensement de gorilles dans le parc national du Kahuzi-Biega au
Zaire. African Primates, 1, 10-13.



107

Gally, M. & Jeanmart, P. (1996) Etude De La Chasse Villageoise En Forêt Dense Humide
D'Afrique Centrale Faculté Universitaire des Sciences Agronomiques de Gembloux. Travail
de fin d'études.

Gao, F., Bailes, E., Robertson, D.L., Chen, Y., Rodenburg, C.M., Michael, S.F., Cummins,
L.B., Arthur, L.O., Peeters, M., Shaw, G.M., Sharp, P.M. & Hahn, B.H. (1999) Origin of
HIV-1 in the chimpanzee Pan troglodytes troglodytes. Nature, 397, 436-441.

Garcia, J.E. & Mba, J. (1997) Distribution, status and conservation of primates in Monte
Alen National Park, Equatorial Guinea. Oryx, 31, 67-76.

Gartland, S. (1990) Practical constraints on sustainable logging in Cameroon. Proceedings of
the Conference sur la Conservation st l'Utilization Rationalle de la Forêt dense d'Afrique
Centrale et de L'Ouest, 5-9 November 1990. African Development Bank/IUCN/World Bank,
Washington, DC.

Gascon, C., Fonseca, G., Andelman, S., Olivieri, S. & Lacher, T. (1999) Monitoring the
Status of Biodiversity in Tropical Forest Habitats. The Center for Applied Biodiversity
Studies , Conservation International, Washington, D.C.

Gatesy, J., Amato, G., Vrba, E.S., Schaller, G.B. & DeSalle, R. (1997) A cladistic analysis of
mitochondrial ribosomal DNA from the Bovidae. Molecular Phylogenetics and Evolution, 7,
303-319.

Geist, V. (1988) How markets for wildlife meat and parts, and the sale of hunting privaleges,
jeopardize wildlife conservation. Conservation Biology, 2, 15-26.

Ghazoul, J. (2001) Barriers to biodiversity conservation in forest certification. Conservation
Biology, 15, 315-317.

Giao, P.M., Tuoc, D., Dung, V.V., Wikramanayake, E.D., Amato, G., Arctander, P. &
MacKinnon, J.R. (1998) Description of Muntiacus truongsonensis, a new species of muntjac
(Artiodactyla: Muntiacidae) from central Vietnam, and its conservation significance. Animal
Conservation, 1.

Gibson, C.C. & Marks, S.A. (1995) Transforming rural hunters into Conservationists: An
assessment of community-based wildlife management programs in Africa. World
Development, 23, 941-957.

Giles-Vernick, T. (1999) We wander like birds: Migration, Indigeneity and the Fabrication of
Frontiers in the Sangha River Basin of Equatorial Africa. Environmental History, 168-197.

Gippoliti, S. & Dell'Omo, G. (1995) Status and conservation of the chimpanzee Pan
troglodytes versus in Guinea-Bissau. African Primates, 1, 3-5.

Global Forest Watch (2000) An Overview of Logging in Cameroon (ed. C.Hutter). World
Resource Institute, Washington, D.C.

Goldsmith, M.L. (1995) Ranging and grouping patterns of western lowland gorillas (Gorilla
g. gorilla) in the Central African Republic. Gorilla Conservation News, 9, 5-6.

Goldstein, P.Z., DeSalle, R., Amato, G. & Vogler, A.P. (2000) Conservation genetics at the
species boundary. Conservation Biology, 14, 120-131.



108

Goodall, J. (1968) Behaviour of chimpanzees. Animal Behaviour Monographs

Grieser Johns, A. Studies of the Effects of Tropical Forest Management on Biodiversity: A
Summary Bibliography.

Guariguata, M.R. (1998) Ecological knowledge of regeneration from seed in neotropical
forest trees: implications for natural forest management. Forest Ecology and Management,
112, 87-99.

Hahn, B.H., Shaw, G.M., De Cock, K.M. & Sharp, P.M. (2000) AIDS as a zoonosis:
scientific and public health implications. Science, 287, 607-614.

Hall, J. & Wathaut, W.M. (1992) Rapport sur la mission de prospection sur la distribution de
gorille de plaine de l'est Unpublished work.

Hall, J. (1993) Report on the Strategic Planning Vision for the Creation of a Protected Area
in the Lobeke Region of South-Eastern Cameroon: Assessment of Timber Exploitation, Safari
Hunting, and Preliminary Vegetation Analysis. WCS.

Hall, J., White, L., Williamson, L., Sikubwabo, C., Isia, I.B., Ndumbo, B., Kiswele, P.K.,
Ilambu, O., Simons-Morland, H., Vedder, A., Saltonstall, K. & Sestrich, K. (1994) A survey
of Eastern lowland gorillas in Zaire. Gorilla Conservation News, 8, 15-16.

Haltenorth, T. & Diller, H. (1980) A Field Guide to the Mammals of Africa Including
Madagascar . Collins, London.

Hames, R.B. & Vickers, W.T. (1982) Optimal foraging theory as a model to explain
variability in Amazonian hunting. Am.Ethnol., 9 , 358-378.

Hammond, T. Gabon: Conservation During the Crisis.

Hammond, T. (1997) The Management of Wildlife and the Preservation of Biodiversity:
Results and Recommendations From the Gabon-GEF Wildlife Trade Project. Project Review,
1 July 1995 - 30 December 1997. World Wildlife Fund, Central Africa Program Office.

Hannah, L. (1992) African People, African Parks: an Evaluation of Development Initiatives
As a Means of Improving Protected Area Conservation in Africa. Conservation International,
Washington, D.C.

Happold, D.C.D. (1995) The interactions between humans and mammals in Africa in relation
to conservation: a review. Biodiversity and Conservation, 4, 395-414.

Harcourt, A.H. (1980) Gorilla-eaters of Gabon. Oryx, 15, 248-251.

Harcourt, A.H. & Ellerton, N.G. (1995) A Brief Look at the Primates of Gashaka Gumti
National Park, Nigeria. World Wide Fund for Nature - UK and Nigerian Conservation
Foundation, Chester, UK.

Harcourt, A.H. (1996) Is the gorilla a 'threatened' species? How should we judge? Biological
Conservation, 7, 134-142.

Hardin, R. & Auzel, P. (2000) Forest Wildlife Utilization Dynamics in Central Africa and
Emerging Viral Diseases. Conservation International, Washington, D.C.



109

Hardin, R. & Auzel, P. (2001) Wildlife utilization and the emergence of viral diseases. In
Hunting and Bushmeat Utilization in the African Rain Forest. Perspectives Toward a
Blueprint for Conservation Action (eds M.I.Bakarr, G.A.B.d. Fonseca, R.A. Mittermeier,
A.B. Rylands and K.W. Painemilla), pp. 85-92. Conservation International, Washington DC,
USA.

Hardouin, J. (1995) Minilivestock: from gathering to controlled production. Biodiversity and
Conservation, 4, 220-232.

Hart, J.A. (1978) From subsistence to market: a case study of the Mbuti net hunters. Human
Ecology, 6, 323-353.

Hart, J.A. (1985) Comparative dietary ecology of a community of frugivorous forest
ungulates in Zaire.-170. Ph.D., Michigan State University, East Lansing.

Hart, J.A. & Kiyengo, S. (1989) Rapport D'Une Mission De Prospection Au Parc National
De La Maiko, Zaire. Institut Zairois pour la Conservation de la Nature, Kinshasa, Zaire.

Hart, J.A. (1998) Impact of sustainability of indigenous hunting in the Ituri forest, Congo-
Zaire: a comparison of unhunted and hunted duiker populations. In Hunting for Sustainability
in Tropical Forests (eds J.G.Robinson and E.L. Bennett). Columbia University Press, New
York.

Hart, J.A. (2000) Impact and sustainability of indigenous hunting in the Ituri forest, Congo-
Zaire: A comparison of unhunted and hunted duiker populations. In Hunting for
Sustainability in Tropical Forests (eds J.G.Robinson and E.L. Bennett), pp. 106-153.
Columbia University Press, New York.

Hart, T.B. & Hart, J.A. (1986) The ecological basis of hunter-gatherer subsistence in African
rainforests: the Mbuti of eastern Zaire. Human Ecology, 14, 29-55.

Hartshorn, G.S. (1995) Ecological basis for sustainable development in tropical forests.
Annual Review of Ecological Systems, 26, 155-175.

Hashimoto, C. (2000) Snare injuries of chimpanzees in the Kalinzu Forest, Uganda.
http://jinrui.zool,lyoto-u.ac.jp/PAN/6(2)/6(2)-05.html

Haworth, J. (1999) Life After Logging: the Impacts of Commercial Timber Extraction in
Tropical Rainforests A review carries out for The Rainforest Foundation UK, Rettet den
Regenwald, Friends of the Earth England and Wales, The Environment Defense Fund, and
Greepeace International (ed. S.Counsell).

Hearn, G.W. & Berghaier, R.W. (1996) Census of Diurnal Primate Groups in the Gran
Caldera Volcanic De Luba Bioke Island, Equatorial Guinea. A report to the Government of
Equatorial Guinea.

Hewitt, J. (1998) Timber Imports From the Central Africa Region.

Heymans, J.C. & Rossatanga-Rignault, G. Conservation of biodiversity through effective
management of wildlife trade. Concept paper - Central Africa region, July 1, 1998 - June 30,
2000 Unpublished work.

Heymans, J.C. & Maurice, J.S. (1973) Introduction a l'exploitation de la faune comme
ressource alimentaire en Republique du Zaire. Forum Universitaire, 2, 6-12.



110

Heymans, J.C. (1994) Utilisation Rationnelle De La Faune Sauvage - Elevage De Petit
Gibier. Republique de Guinee Equatoriale. Ministère de l'Agriculture, Pêche et Alimentation.

Heymans, J.C. & Rossatanga-Rignault, G. (1997) Conservation of Biodiversity Through
Effective Management of Wildlife Trade.

Heymans, J.C. & Rossatanga-Rignault, G. (1997) Conservation De La Diversite Biologique
Par Une Gestion Efficace Du Commerce Des Especes Sauvages. UNDP/GEF. GAB/92/G31.

Hill, K. & Padwe, J. (2000) Sustainability of Aché hunting in the Mbaracayu Reserve,
Paraguay. In Hunting for Sustainability in Tropical Forests  (eds J.G.Robinson and E.L.
Bennett), pp. 79-105. Columbia University Press, New York.

Hladik, C.M., Bahuchet, S. & de Garine, I. (1990) Food and Nutrition in the African Rain
Forest. UNESCO-MAB, Paris, France.

Hladik, C.M. & Hladik, A. (1990) Food resources of the rain forest. In Food and Nutrition in
the African Rain Forest (eds C.M.Hladik, S. Bahuchet and I. de Garine), pp. 14-18.
UNESCO-MAB, Paris, France.

Hladik, C.M., Hladik, A., Linares, O.F., Pagezy, H., Semple, A. & Hadley, M. (1993)
Tropical Forests, People and Food. Biocultural Interactions and Applications to
Development. UNESCO, Paris.

Hochschild, A. (1998) King Leopold's Ghost: a Story of Greed, Terror, and Heroism in
Colonial Africa. Houghton Mifflin Company, New York.

Hofman, T., Ellenberg, H. & Roth, H.H. (1999) Bushmeat: a Natural Resource of the Moist
Forest Regions of West Africa, With Particular Consideration of Two Duiker Species in Côte
D'Ivoire and Ghana (eds R.Haep and M. Hammer). Deutsche Gesellschaft fur Technische
Zusammenarbeit, Eschborn, Germany.

Holl, K.D., Daily, G.C. & Ehrlich, P.R. (1995) Knowledge and perceptions in Costa Rica
regarding environment, population, and biodiversity issues. Conservation Biology, 9, 1548-
1558.

Homewood, K. Bushmeat: Local livelihoods and community wildlife management. Undated
and unpublished. Presented at TFF Bushmeat Working Group.

HPI (1996) Boyo Rural Integrated Farmer's Alliance, Cameroon: Project Summary, pp. 1-4.
Heifer Project International, Little Rock, Arkansas.

HPI (1996) Bui North/Donga Mantung Small-Holder Integrated Agricultural Projects,
Cameroon: Project Summary, pp. 1-4. Heifer Project International, Little Rock, Arkansas.

Hutton, J. & Dickson, B. (2000) Endangered Species: Threatened Convention: The Past,
Present and Future of CITES (eds J.Hutton and B. Dickson). Earthscan, London.

Ichikawa, M. (1983) An examination of the hunting dependent life of the Mbuti pygmies,
eastern Zaire. African Study Monographs, 4, 55-76.

Inamdar, A., Brown, D. & Cobb, S. (1999) What's Special About Wildlife Management in
Forests? Concepts and Models of Rights-Based Management, With Recent Evidence From
West-Central Africa ODI, Natural Resource Perspectives.



111

Infield, M. (1988) Hunting, Trapping and Fishing in Villages Within and on the Periphery of
the Korup National Park Paper Number 6 of the Korup National Park Socio-economic
Survey. World Wide Fund for Nature.

Ingham, J. (9-12-1996) Chainsaw massacre.

Ingham, J. (1-3-1998) Could this be the most abominable restaurant in the entire world?

IUCN (1996) IUCN Red List of Threatened Animals. IUCN, Gland, Switzerland.

IWOKRAMA (2000) Critical issues in the conservation and sustainable and equitable use of
wildlife in the Guiana Shield . Conference date 4-8-2000. International Centre for Rain
Forest Conservation and Development.

Joanen, T., McNease, L., Elsey, R. & Staton, M.A. (1994) The Commercial Consumptive Use
of the American Alligator (Alligator Mississippiensis) in Louisiana: Its Effect on
Conservation - a Case Study. Rockefeller Wildlife Refuge, Grand Chenier, Louisiana.

Johnson, K. (1996) Hunting in the Budongo Forest, Uganda. Swara, Jan-Feb, 24-27.

Jones, TS (1998) ‘The  Sierra Leone Monkey Drives’, in: Grubb,P, Jones TS, Davies AG &
Starin ED, The Mammals of Ghana,Sierra Leone and Gambia, Trendvine Press, UK.

Jorgenson, J.P. (2000) Wildlife conservation and game harvest by Maya hunters in Quintana
Roo, Mexico. In Hunting for Sustainability in Tropical Forests (eds J.G.Robinson and E.L.
Bennett), pp. 251-266. Columbia University Press, New York.

Jori, F. Etude Sur La Faisabilité De L'Elevage Commercial D'Espèces Sauvages Au Gabon.

Jori, F., Mensah, G.H. & Adjamohoun, E. (1995) Grasscutter production: an example of
rational exploitation of wildlife. Biodiversity and Conservation, 4, 257-265.

Jori, F. & Noel, J.M. (1996) Guide Pratigue D'Élevage D'Aulacodes Au Gabon. Vétérinaires
Sans Frontières, Berthelot .

Juste, J., Fa, J.E., Perez del Val, J. & Castroviejo, J. (1995) Market dynamics of bushmeat
species in Equatorial Guinea. Journal of Applied Ecology, 32, 454-467.

Kalivesse, A. (1991) L'approvisionnement des marches de Bangui en viande de chasse.
Nature et Faune, 17, 14-20.

Kalivesse, A. (1991) Supplying the Bangui markets with bushmeat. Nature et Faune,7,39-42.

Kamal Naidu,M.(1981) Potentiality of game farming for rural development.Tiger paper, 8,2-
4.

Kano, T. (1984) Distribution of Pygmy Chimpanzees (Pan paniscus) in the Central Zaire
Basin. Folia primatol., 43, 36-52.

Kano, T. & Asato, R. (1994) Hunting pressure on chimpanzees and gorillas in the Motaba
River Area, northeastern Congo. African Study Monographs, 15, 143-162.

Karno, V. (1991) Protection of endangered gorillas and chimpanzees in international trade:
can CITES help? Hastings International and Comprehensive Law Review, 14, 989-1015.



112

Kemf, E. & Wilson, A. (1997) Great Apes in the Wild WWF Species Status Report. WWF.

Kemf, E. & Wilson, A. (1997) Les Grandes Singes Dans La Nature WWF Species Status
Report. WWF.

King, S. (1994) Utilisation of wildlife in Bakossiland, West Cameroon with particular
reference to primates. TRAFFIC Bulletin, 14, 63-73.

Kingdon, J. (1997) The Kingdon Guide to African Mammals. Academic Press, London.

Kiss, A. & Kiss, A. (1990) Living With Wildlife: Wildlife Resource Management With Local
Participation in Africa. Technical Paper No. 130. World Bank, Washington, D.C.

Klemens, M.W. & Thorbjarnarson, J.B. (1995) Reptiles as a food resource. Biodiversity and
Conservation, 4, 281-298.

Koppert, G.J.A. & Hladik, C.M. (1990) Measuring food consumption. In Food and Nutrition
in the Afican Rain Forest (eds C.M.Hladik, S. Bahuchet and I. de Garine), pp. 59-61.
UNESCO-MAB, Paris, France.

Koppert, G.J.A., Dounias, E., Froment, A. & Pasquet, P. (1996) Consommation alimentaire
dans trois populations forestières de la région côtière du Cameroun: Yassa, Mvae et Bakola.
In L'Alimentation En Forêt Tropicale. Interactions Bioculturelles Et Perspectives De
Développement (eds C.M.Hladik, A. Hladik and H. Pagezy), pp. 477-496. Orstom, Paris.

Kormos, C. & Bakarr, M.I. (2001) Legal and institutional mechanisms for wildlife and
habitat protection in West Africa - the need for an integrated policy assessment. In Hunting
and Bushmeat Utilization in the African Rain Forest. Perspectives Toward a Blueprint for
Conservation Action (eds M.I.Bakarr, G.A.B.d. Fonseca, R.A. Mittermeier, A.B. Rylands and
K.W. Painemilla), pp. 93-99. Conservation International, Washington DC, USA.

Kortlandt, A. (1995) A survey of the geographical range, habitats and conservation of the
pygmy chimpanzee (Pan paniscus): an ecological perspective. Primate Conservation, 16, 21-
36.

Kortlandt, A. (1996) An endemic of limb paresis (polio?) among the chimpanzee population
at Beni (Zaire) in 1964, possibly caused by transmittance from humans. Pan Africa News, 2.

Kortlandt, A. (1996) The conservation status of Pan paniscus. African Primates, 2, 79-80.

Kortlandt, A. (1999) An ecosystem approach to ape and human evolution (and some truisms
for primatologists).

Koster, S.H. & Hart, J.A. (1988) Methods of estimating ungulate populations in tropical
forests. African Journal of Ecology, 26, 117-127.

Kreuter, U.P. & Workman, J.P. (1994) Costs of overstocking on cattle and wildlife ranches in
Zimbabwe. Ecol.Econ., 11, 237-248.

Lahm, S. (1995) Gabon's forests also in jeopardy. African Primates, 1, 57-58.

Lahm, S. (1996) Gabon's village hunting: assessing its impact. African Primates,  2, 23-24.



113

Lahm, S.A. (1991) Richness, abundance and distribution of game species in relation to
human predation in northeastern Gabon Unpublished work.

Lahm, S.A. (1993) Ecology and economics of human/wildlife interaction in northeastern
Gabon. PhD , New York University, New York.

Lahm, S.A. (1993) Utilization of forest resources and local variation of wildlife populations
in northeastern Gabon. In Tropical Forests, People and Food: Biocultural Interactions and
Applications to Development, Man and the Biosphere Series; Vol 13 (eds C.M.Hladik, A.
Hladik, O.F. Linares, H. Pagegy, A. Semple and M. Hadley), pp. 213-226. UNESCO, Paris.

Lahm, S.A. (1994) Hunting and Wildlife in Northeastern Gabon: Why Conservation Should
Extend Beyond Protected Areas. Institut de Recherche en ecologie Tropicale, Makokou,
Gabon.

Lahm, S.A. (1994) Diversity, Abundance and Distribution of Game in Relation to Human
Predation in Northeastern Gabon . Wildlife Conservation Society, New York.

Lamarque, F.A. (1995) The French co-operation's strategy in the field of African wildlife. In
Integrating People and Wildlife for a Sustainable Future (eds J.A.Bissonette and P.R.
Krausman), pp. 267-270. The Wildlife Society , Bethesda, Maryland.

Laurance, W.F., Vasconcelos, H.L. & Lovejoy, T.E. (2000) Forest loss and fragmentation in
the Amazon: implications for wildlife conservation. Oryx, 34, 39-45.

Laurent, E. (1992) Wildlife Utilization Survey of Villages Surrounding the Rumpi Hills
Forest Reserve. GTZ, Mundemba, Cameroon.

Laurian, C., Ouellet, J.-P., Courtois, R., Breton, L. & St-Onge, S. (2000) Effects of intensive
harvesting on moose reproduction. Journal of Applied Ecology, 37, 515-531.

Lauterbach, W., Kozak, M.J. & Brugière, D. (1998) Population size of the black colubus
monkey Colubus satanas and the impact of logging in the Lope Reserve, Central Gabon.
Biological Conservation, 86, 15- 20.

Leader-Williams, N., Kayera, J.A. & Overton, G.L. (1996) Tourism Hunting in Tanzania, pp.
1-138.  IUCN, Gland.

Lee, R.J. (2000) Impact of subsistence hunting in North Salawesi, Indonesia, and
conservation options. In Hunting for Sustainability in Tropical Forests (eds J.G.Robinson
and E.L. Bennett), pp. 455-472. Columbia University Press, New York.

Leeuwenberg, F.J. & Robinson, J.G. (2000) Traditional management of hunting in a Xavante
community in Central Brazil: The search for sustainability. In Hunting for Sustainability in
Tropical Forests (eds J.G.Robinson and E.L. Bennett), pp. 375-394. Columbia University
Press, New York.

Lewis, D.M. & Phiri, A. (1998) Wildlife snaring - an indicator of community response to a
community-based conservation project. Oryx, 32, 111-121.

Lewis, D.M. & Tembo, N. (2000) Improving Food Security to Reduce Illegal Hunting of
Wildlife: an ADMADE Lessons-Learned Paper. African College for Community-Based
Natural Resources Management, Mfuwe, Zambia.



114

Liokatis, T. (2000) Project proposal: impact of bushmeat hunting on gorilla populations of
eastern DRC Unpublished work.

Ludwig, D., Hilborn, R. & Walters, C.J. (1993) Uncertainty, resource exploitation and
conservation: lessons from history. Science, 260, 17-36.

ma Mbalele, M. (1978) Part of African culture. Unasylva, 29, 16-17.

Maclean Stearman, A. (2000) A pound of flesh: social change and modernization as factors
in hunting sustainability among neotropical indigenous societies. In Hunting for
Sustainability in Tropical Forests (eds J.G.Robinson and E.L. Bennett), pp. 233-250.
Columbia University Press, New York.

Madhusudan, M.D. & Ullas Karanth, K. (2000) Hunting for an answer: Is local hunting
compatible with large mammal conservation in India? In Hunting for Sustainability in
Tropical Forests (eds J.G.Robinson and E.L. Bennett), pp. 339-355. Columbia University
Press, New York.

Malcolm, J.R. & Ray, J.C. Influence of timber extraction routes on central African small
mammal communities, forest structure, and tree diversity. Conservation Biology, 14, 1623-
1638.

Malonga, R. (1996) Circuit Commercial De Al Viande De Chasse a Brazzaville Wildlife
Conservation Society (WCS) Projet Nouabalé-Ndoki, Congo. Global Environment Facility
(GEF-CONGO).

Malonga, R. (1996) Dynamique Socio-Economique Du Circuit Commercial De Viande De
Chasse a Brazzaville. Wildlife Conservation Society, Bronx, New York.

Mangel, M., Talbot, L.M., Meffe, G.K., Agardy, M.T., Alverson, D.L., Barlow, J., Botkin,
D.B., Budowski, G., Clark, T., Cooke, J., Crozier, R.H., Dayton, P.K., Elder, D.L., Fowler,
C.W., Funtowicz, S., Giske, J., Hofman, R.J., Holt, S.J., Kellert, S.R., Kimball, L.A., Norse,
E.A., Northridge, S.P.,  Perrin, W.F., Perrings, C., Peterman, R.M., Rabb, G.B., Regier, H.A.,
Reynolds, J.E.I., Sherman, K., Sissenwine, M.P., Smith, T.D. , Starfield, A., Taylor, R.J.,
Tillman, M.F., Toft, C., Twiss, J.R., Jr., Wilen, J. & Young, T.P. (1996) Principles for the
conservation of wild living resources. Ecol.Apps., 6, 338-362.

Mares, M.A. & Ojeda, R.A. (1984) Faunal commercialization and conservation in South
America. Bioscience, 34, 580-584.

Marsh, H., Harris, A.N.M. & Lawler, I.R. (1998) The sustainability of the indigenous dugong
fishery in Torres Strait, Australia/Papua New Guinea. Oceanographic Literature Review, 45 ,
1062-1063.

Marshall, A.J., Jones, J.H. & Wrangham, R.W. (2000) The Plight of the Apes: the Status of
Global Great Ape Populations. A briefing prepared for the honorable George Miller Re: H.R.
4320.

Martin, G.H.G. (1983) Bushmeat in Nigeria as a natural resource with environmental
implications. Environmental Conservation, 10, 125-132.

Martin, G.H.G. (1985) Carcass composition and palatibility of some wild animals commonly
used as food. World Animal Review, 53, 40-44.



115

Mbida, C.M., Van Neer, W.,  Doutrelepont, H. & Vrydaghs, L. (2000) Evidence for banana
cultivation and animal husbandry during the first millennium BC in the forest of Southern
Cameroon. Journal of Archaeological Science, 27, 151-162.

McCullough, D. (1996) Spatially structured populations and harvest theory. The Journal of
Wildlife Management, 60, 1- 9.

McDowell, R.E., Sisler, D.G., Schermerhorn, E.C., Reed, J.D. & Bauer, R.P. (1983) Game or
Cattle for Meat Production on Kenya Rangelands. New York State College of Agriculture
and Life Sciences, Ithaca New York.

McFarland, K. (1994) Update on gorillas in Cross River State, Nigeria. Gorilla Conservation
News, 8, 13-14.

McGraw, S. & Noe, R. (1995) The Tai Monkey Project, Ivory Coast. African Primates, 1, 17-
19.

McRae, M. (1997) Road kill in Cameroon . Natural History, 2, 36-98.

McShane, T.O. (1990) Conservation before the crisis - an opportunity in Gabon. Oryx, 24, 9-
14.

Mena V., P., Stallings, J.R., Regalado B., J. & Cueva L., R. (2000) The Sustainability of
current hunting practices by the Huaorani. In Hunting for Sustainability in Tropical Forests
(eds J.G.Robinson and E.L. Bennett), pp. 57-78. Columbia University Press, New York.

Merode, E.d. (1997) Interim Report to the APTF Project on the Analysis of Data Collected in
Teh Communities Surrounding Garamba National Park, Republique Du Congo (Former
Zaire), for a Study of Bushmeat Utilisation Amongst the Azande.

Miller, C.D. (1998) Africa's bushmeat trade. Development fuels demand for food. HSUS
News, Summer, 7-10.

Miller, P.S. & Lacy, R.C. (1999) VORTEX: A Stochastic Simulation of the Extinction Process
User's Manual. IUCN/SSC Conservation Breeding Specialist Group, Apple Valley,MN.

Milner-Gulland, E.J. (2001) Assessing sustainability of hunting: insights from bioeconomic
modeling. In Hunting and Bushmeat Utilization in the African Rain Forest. Perspectives
Toward a Blueprint for Conservation Action (eds M.I.Bakarr, G.A.B.d. Fonseca, R.A.
Mittermeier, A.B. Rylands and K.W. Painemilla), pp. 113-151. Conservation International,
Washington DC, USA.

Mitchell, C. (1998) African crisis: Cameroon bushmeat trade. Australasian Primatology, 12,
13-14.

Mittermeier, R.A. (1987) Effects of hunting on rainforest primates. In Primate Conservation
in the Tropical Rain Forest. Alan R. Liss, Inc.

Moamosse, D. (1990) Statut De La Population Des Gorilles Dans La Partie Nord-Oest De
La Reserve Du Dja. Rapport de stage, ecole et faune, Garoua.

Mofson, P. (2000) Zimbabwe and CITES: Influencing the international regime. In
Endangered Species: Threatened Convention: The Past, Present and Future of CITES (eds
J.Hutton and B. Dickson), pp. 107-122. Earthscan, London.



116

Mooney, H.A., Adam, C.S., Larigauderie, A. & Sarukhan, J. (1999) DIVERSITAS: an
International Biodiversity Observation Year.

Moulton, M.P. & Sanderson, J. (1999) Wildlife Issues in a Changing World. Lewis
Publishers, Boca Raton, FL.

Muchaal, P.K. & Ngandjui, G. (1995) Wildlife Populations in the Western Dja Reserve
(Cameroon):an Assessment of the Impact of Village Hunting and Alternatives for Sustainable
Utilisation. Republic of Cameroon, Ministry of Environment and Forests. ECOFAC -
Cameroon.

Muchaal, P.K. & Ngandjui, G. (1995) Secteur Ouest De La Reserve De Faune Du Dja
(Cameroun): Evaluation De L'Impact De La Chasse Villageoise Sur Les Populations
Anumales Et Propositions D'Amenagement En Vue D'Une Exploitation Rationnelle.
Republique du Cameroun, Ministère de l'Environment et des Forêts. Projet Régional
ECOFAC - Composante Cameroun.

Muchaal, P.K. & Ngandjui, G. (1999) Impact of village hunting on wildlife populations in the
Western Dja Reserve, Cameroon. Conservation Biology, 13, 385-396.

Munro, G. & Pitcher, T. (1996) Fish Biology and Fisheries. Special issue on 'Individual
transferable quotas', Vol. 6, No.1.

Mushenzi Lusenge, N. (1996) Report on evaluation mission in the Virunga National Park
(PNVi) southern and central sectors infrastructure, administration and monitoring. Institut
Zairois pour la Conservation de la Nature (IZCN) and International Gorilla Conservation
Programme (IGCP).

National Summit on Africa (2000) The National Summit on Africa Draft National Policy
Plan of Action for U.S.-Africa Relations in the 21st Century. DNPPA/WDC.

Naughton-Treves, L. & Sanderson, S. (1995) Property, Politics and Wildlife Conservation.
World Development, 23, 1265-1275.

Neale, G. (3-12-1995) Gorillas eaten to the edge of extinction.

Newell, G.R. (1999) Australian tree-kangaroos: current issues in their conservation.
Biological Conservation, 87, 1-12.

Ngnegueu, P.R. & Fotso, R.C. (1996) Chasse Villageoise Et Conséquences Pour La
Conservation De La Biodiversité Dans La Resérve De Biosphère Du Dja. ECOFAC,
Yaounde.

Njiforti, H.L. (1996) Preferences and present demand for bushmeat in north Cameroon: some
implications for wildlife conservation. Environmental Conservation, 23, 149-155.

North Rupununi District Development Board (1999) Community-Based Wildlife Management
in the North Rupununi. Iwokrama International Centre for Rainforest Conservation and
Development.

Noss, A. (2000) Cable snares and nets in the Central African Republic. In Hunting for
Sustainability in Tropical Forests (eds J.G.Robinson and E.L. Bennett), pp. 282-304.
Columbia University Press, New York.



117

Noss, A.J. (1995) Duikers, cables and nets: a cultural ecology of hunting in a central African
forest. PhD, University of Florida, Gainesville.

Noss, A.J. (1997) Challenges to nature conservation with community development in central
African forests. Oryx, 31, 180-188.

Noss, A.J. (1998) The impacts of cable snare hunting on wildlife populations in the forests of
the Central African Republic. Conservation Biology, 12, 390-397.

Noss, A.J. (1998) Cable snares and bushmeat markets in a Central African forest.
Environmental Conservation

Novaro, A.J., Redford, K.H. & Bodmer, R.E. (2000) Effect of hunting in source-sink systems
in the Neotropics. Conservation Biology, 14, 713-721.

NRC (2000) Microlivestock: Little-Known Small Animals With a Promising Economic
Future. National Academy Press, Washington, D.C.

Ntiamoa-Baidu, Y. (1997) Can wildlife contribute to food security in Africa? Issues and
conclusions. In Wildlife and Food Security in Africa. FAO.

Ntiamoa-Baidu, Y. (1997) Wildlife and Food Security in Africa. FAO.

Ntiamoa-Baidu, Y. (1998) Wildlife Development Plan 1998-2003. Volume 6. Sustainable Use
of Bushmeat. Rupublic of Ghana. Wildlife Department, Ministry of Lands and Forestry,
Accra.

O'Brien, T.G. & Kinnaird, M.F. (2000) Differential vulnerability of large birds and mammals
to hunting in North Sulawesi, Indonesia, and the outlook for the future. In Hunting for
Sustainability in Tropical Forests (eds J.G.Robinson and E.L. Bennett), pp. 199-213.
Columbia University Press, New York.

O'Connell, M.A. & Sutton, M. (1990) The Effect of Trade on International Commerce in
African Elephant Ivory. World Wildlife Fund, Washington, D.C.

Oates, J.F. & Davies, A.G.  Primate conservation in west Africa., pp. 20-24.

Oates, J.F. (1996) Sixth International Theriological Congress. Habitat alteration, hunting and
the conservation of folivorous primates in African forests. Australian Journal of Ecology, 21,
1-9.

Oates, J.F., Abedi-Lartey, M., McGraw, W.S., Struhsaker, T.T. & Whitesides, G.H. (2000)
Extinction of a west African red colobus monkey. Conservation Biology, 14, 1526-1532.

Oates, J.F. (2000) Why a prime model for saving rain forests is a failure. The Chronicle of
Higher Education, January 14.

Olejniczak, C. (1994) Report on a pilot study of western lowland gorillas at Mbeli Bai,
Nouabale-Ndoki reserve, Northern Congo. Gorilla Conservation News, 8, 9-11.

Olsen, K., Ekwoge, H., Ongie, R., Acworth, J., O'kah, M. & Tako, C. (2001) Community
wildlife management: model from Mount Cameroon, ODI Rural Development Network
Mailing, theme issue 'Cameroon', forthcoming. ODI Rural Development Network Mailing,
theme issue 'Cameroon'.



118

Osemobo, G.J. (1992) Effects of land-use and collection on the decline of African giant
snails in Nigeria. Environmental Conservation, 19,  153-159.

Pacheco, L.F. & Simonetti, J.A. (2000) Genetic structure of a Mimosoid tree deprived of its
seed disperser, the spider monkey. Conservation Biology, 14, 1766-1775.

Pagezy, H. (1993) The importance of natural resources in the diet of the young child in a
flooded tropical forest in Zaire. In Tropical Forests, People and Food: Biocultural
Interactions and Applications to Development (eds C.M.Hladik, A. Hladik, O.F. Linares, H.
Pagezy, A. Semple and M. Hadley), pp. 365-380. UNESCO, Paris.

Payne, J.C. (1992) A field study of techniques for estimating densities of duikers in Korup
National Park, Cameroon. M.S., University of Florida, Gainesville.

Pearce, J. & Ammann, K. (1995) Slaughter of the Apes. How the tropical timber industry is
devouring Africa's great apes. World Society for the Protection of Animals, London.

Pearce, J. (1996) A bridge too far. Animals International, Summer, 18-20.

Pearce, J. (1996) Slaughter of the apes. Swara, Jan-Feb, 18-23.

Pearce, J. (1996) Wildlife and Timber Exploitation in Gabon: A Case Study of the Leroy
Concession, Forest Des Abeilles. World Society for the Protection of Animals, London.

Pearce, J. & Williams, J. (2000) Bushmeat. Africa's Conservation Crisis (ed. K.Ammann).
WSPA.

Peres, C.A. (1997) Effects of habitat quality and hunting pressure on arboreal folivore
densities in neotropical forests: a case study of howler monkeys (Alouatta spp.). Folia
primatol., 68, 199-222.

Peres, C.A. (2000) Effects of subsistence hunting on vertebrate community structure in
Amazonian forests. Conservation Biology, 14, 240-253.

Peres, C.A. (2000) Evaluating the impact and sustainability of subsistence hunting at multiple
Amazonian forest sites. In Hunting for Sustainability in Tropical Forests (eds J.G.Robinson
and E.L. Bennett), pp. 31-56. Columbia University Press, New York.

Pierret, P.V. (1975) La Place De La Faune Dans Le Relevement Du Niveau De Vie Rurale Au
Zaire-11. Institut Zairois pour la Conservation de la Nature, Kinshasa.

Plumptre, A.J. & Bizumeremyi, J.B. (1996) Ungulates and Hunting in the Parc National Des
Volcans, Rwanda: the Effects of the Rwandan Civil War on Ungulate Populations and the
Socioeconomics of Poaching. Wildlife Conservation Society , Bronx.

Plumptre, A.J., Bizumeremyi, J.B., Uwimana, F. & Ndaruhebeye, J.D. (1997) The effects of
the Rwandan civil war on poaching of ungulates in the Parc National des Volcans. Oryx, 31,
265-273.

Powel, J.A. (1994) Report on Research and Conservation Activities of the Cameroon
Biodiversity Project for the Biodiversity Support Programme and US Agency  for
International Development Cameroon Mission. K.N.P.



119

Prescott, J., Rapley, W.A. & Mengang Mewondo, J. (1994) Staut et conservation des
chimpanzés et gorilles au Cameroun. Le Courrier de la Nature, 148, 34-41.

Prins, H.H.T. (1992) The pastoral road to extinction : competition between wildlife and
traditional pastrolism in East Africa. Environmental Conservation, 19, 117-123.

Putz, F.E., Redford, K.H.,  Robinson, J.G., Fimbel, R. & Blate, G.M. (2000) Biodiversity
Conservation in the Context of Tropical Forest Management. The World Bank, Washington
D.C.

Putz, F.E. & Romero, C. (2001) Biologists and timber certification. Conservation Biology,
15, 313-314.

Rahbar, M. (1994) The fate of Amahoro. Gorilla Conservation News, 8, 18-18.

Rahm, U. (1962) L'elevage et la reproduction en captivite de l'Atherurus africanus (Rongeurs,
Hystricidae). Mammalia, 26, 1-9.

Ray, J.C. Impacts of the Bushmeat Crisis on African Forest Carnivores. Bushmeat CrisisTask
Force.

Redford, K.H. (1990) The ecologically noble savage. Orion, 9, 24-29.

Redford, K.H. (1993) Hunting in neotropical forests: a subsidy from nature. In Tropical
Forests, People and Food: Biocultural Interactions and Applications to Development, Man
and the Biosphere Series; Vol 13 (eds C.M.Hladik, A. Hladik, O.F. Linares, H. Pagegy, A.
Semple and M. Hadley), pp. 227-246. UNESCO, Paris.

Redmond, I. Biological and Welfare Considerations for Elephant Conservation. The
Elephant Working Group of the Species Survival Network.

Redmond, I. (1989) Trade in Gorillas and Other Primates in the People's Republic of the
Congo. International Primate Protection League.

Redmond, I. (1995) The ethics of eating ape. BBC Wildlife Magazine, Oct., 72-74.

Redmond, I. (1997) More reasons than one to kill an elephant. BBC Wildlife Magazine,
April, 53-53.

Remis, M.J. (2000) A preliminary assessment of the impacts of human activities on gorillas
and other wildlife at the Dzanga Sangha Reserve, Central African Republic: implications for
wildlife census methods. Oryx, 34, 56-65.

Repetto, R. & Gillis, M. (1988) Public Policies and the Misuse of Forest Resources.
Cambridge University Press, Cambridge.

Rice, T. & Counsell, S. (1993) Forests Foregone. The European Community's Trade in
Tropical Timbers and the Destruction of the Rainforests. Friends of the Earth Ltd.

Richards, M. (1999) Internalising the externalities of tropical forestry: A review of
innovative financing and incentive mechanisms. European Union Tropical Forestry Paper,
No.1, ODI.



120

Rivard, D.H., Poitevin, J., Plasse, D., Carleton, M. & Currie, D.J. (2000) Changing species
richness and composition in Canadian National Parks. Conservation Biology, 14, 1099-1109.

Robinson, J.G. & Redford, K.H. (1991) Sustainable harvest of neotropical forest mammals.
In Neotropical Wildlife Use and Conservation (eds J.G.Robinson and K.H. Redford), pp.
415-429. University of Chicago Press, Chicago.

Robinson, J.G. & Redford, K.H. (1991) Neotropical Wildlife Use and Conservation (eds
J.G.Robinson and K.H. Redford). University of Chicago Press, Chicago.

Robinson, J.G. & Redford, K.H. (1994) Measuring the sustainability of hunting in tropical
forests. Oryx, 28, 249-256.

Robinson, J.G. (1995) Hunting Wildlife in Forest Patches: An Ephemeral Resource. Wildlife
Conservation Society, New York, USA.

Robinson, J.G. (1998) Hunting wildlife in forest patches: an ephemeral resource. In Forest
Patches in Tropical Landscapes (eds J.Schelhas and R. Greenberg). Island Press, Washington
D.C.

Robinson, J.G. & Bodmer, R.E. (1999) Towards wildlife management in tropical forests.
Journal of Wildlife Management, 63, 1-13.

Robinson, J.G., Redford, K.H. & Bennett, E.L. (1999) Wildlife harvest in logged tropical
forest. Science, 284, 595-596.

Robinson, J.G. & Bennett, E.L. (2000) Hunting for Sustainability in Tropical Forests.
Columbia University Press, New York.

Robinson, J.G. & Bennett, E.L. (2000) Carrying capacity limits to sustainable hunting in
tropical forests. In Hunting for Sustainability in Tropical Forests (eds J.G.Robinson and E.L.
Bennett), pp. 13-30. Columbia University Press, New York.

Robinson, J.G. (2000) Calculating maximum sustainable harvests and percentage offtakes. In
Hunting for Sustainability in Tropical Forests (eds J.G.Robinson and E.L. Bennett), pp. 521-
524. Columbia University Press, New York.

Roosmalen, M.G.M.v., Roosmalen, T.v., Mittermeier, R.A. & Fonseca, G.A.B.d. (27-4-1998)
A new and distinctive species of marmoset (Callitrichidae, Primates) from the Lower Rio
Aripuanã, State of Amazonas, Central Brazilian Amazonia. Goeldiana, Zoologia, 22, 1-27.

Rose, A.L. (1996) Finding paradise in a hunting camp. Turning poachers to protectors. Web
pages of the Bushmeat Project at the Biosynergy Institute

Rose, A.L. (1996) The African great ape bushmeat crisis. Pan Africa News, 3, 1-6.

Rose, A.L. (1996) The African forest bushmeat crisis: report to the ASP. African Primates, 2,
32-34.

Rose, A.L. (1998) Growing commerce in bushmeat destroys great apes and threatens
humanity. African Primates, 3, 6-12.

Rose, A.L. (26-6-1998) Two proposals for the expansion of Ape Alliance.



121

Rose, A.L. (1999) Growing Illegal Commerce in African Bushmeat Destroys Great Apes and
Threatens Humanity. Distributed by AZA.

Rose, A.L. (2001) Social changes and social values in mitigating bushmeat commerce. In
Hunting and Bushmeat Utilization in the African Rain Forest. Perspectives Toward a
Blueprint for Conservation Action (eds M.I.Bakarr,  G.A.B.d. Fonseca, R.A. Mittermeier,
A.B. Rylands and K.W. Painemilla), pp. 59-74. Conservation International, Washington DC,
USA.

Rosenbaum, H., Egan, M.G.,  Clapham, P.J., Brownell, R.L. & DeSalle, R. (1997) An
effective method for isolating DNA from historic specimens of baleen. Molecular Ecology, 6,
677-681.

Ruggiero, R.G. & Eves, H.E. (1998) Bird-mammal associations in forest openings of northern
Congo (Brazzaville). African Journal of Ecology, 36, 183-193.

Rumiz, D.I., Guinart, S., Solar, R. & Herrera, F. (1998) Logging and hunting in community
forests and corporate concessions: two contrasting case studies in Bolivia. In The Impacts of
Commercial Logging on Wildlife in Tropical Forests (eds R.Fimbel, A. Grajal and J.G.
Robinson). Columbia University Press, New York .

Sabater, J. (1981) Exploitation of gorillas (Gorilla g. gorilla) Savage and Wymann 1847, in
Rio Muni, Republic of Equatorial Guinea, W. Africa. Biological Conservation, 19, 131-140.

Saffirio, G. & Scaglion, R. (1982) Hunting efficiency in acculturated and unacculturated
Yanomama villages. J.Anthr.Res., 38, 315-327.

Saltonstall, K., Amato, G. & Powell, J.R. (1998) Mitochondrial DNA variability in Grauer's
gorillas of Kahuzi-Biega National Park. Journal of Heredity, 89, 129-135.

Sarmiento, E., Butynski, T. & Kalina, J. (1995) Study finds fewer mountain gorillas. African
Primates, 1 , 56-57.

Seelig, D. & Truitt, A. (1999) Postresearch retirement of monkeys and other nonhuman
primates. Laboratory Primate Newsletter, 38.

Shada, K., Buhirane, L., Mubanzi, N.N. & Richter, W.V. (1988) Enquete sur la vente de la
viande de chasse dans la ville de Bukavu. Nature et Faune, 4, 4-17.

Sharpe, B. (1998) First the Forest: Conservation, 'Community' and 'Participation' in South-
West Cameroon. Africa, 68, 28-45.

Sharples, C.M., Fa, J.E. &  Bell, D.J. (1996) Geographical variation in size in the European
rabbit Oryctolagus cuniculus (Lagomorpha: Leporidae) in western Europe and North Africa.
Zoological Journal of the Linnean Society, 117, 141-158.

Shear, D. (1999) Project Report on Reducing the Bushmeat Trade in the Congo Basin.

Singleton, G., Hinds, L., Leirs, H. & Zhang, Z. (2000) Ecologically-Based Rodent
Management. CSIRO Publishing.

Skorupa, J.P. (1986) Responses of rain forest primates to selective logging in Kibale forest,
Uganda: a summary report . In Primates: the Road to Self Sustaining Populations (ed.
K.Benirschke). Springer-Verlag, New York.



122

Skorupa, J.P. (1988) The effects of selective timber harvesting on rainforest primates in
Kibale Forest, Uganda. PhD, University of California, Davis, USA.

Slade, N.A., Gomulkiewicz, R. & Alexander, H.M. (1998) Alternatives to Robinson and
Redford's method for assessing overharvest from incomplete demographic data. Conservation
Biology, 12, 148-155.

Smith, N.J.H. (1976) Utilization of game along Brazil's transamazon highway. Acta
Amazonica, 6, 455-466.

Spinage, C. (1998) Social change and conservation misrepresentation in Africa. Oryx, 32,
265-276.

Spinney, L. (1998) Monkey business. New Scientist, 18-19.

Stearman, A.M. (1990) The effects of settler incursion on fish and game resources of the
Yuqui, a native Amazonian society of eastern Bolivia. Hum.Org., 49, 373-385.

Stearman, A.M. & Redford, K.H. (1992) Commercial hunting by subsistence hunters: Siriono
Indians and Paraguayan caiman in lowland Bolivia. human Organization, 51, 235-244.

Steel, E.A. (1994) Study of the Value and Volume of Bushmeat Commerce in Gabon. WWF
Programme pour le Gabon.

Steel, E.A. (1998) Final Report of GAB/92/G31 - Conservation of Biodiversity Through
Effective Management of Wildlife Trade. UNEP, GEF, UNOPS, WWF, and Ministère des
Eaux et Forêts et du Reboisement, Gabon.

Stelfox, J.B., Sisler, D.G., Hudson, R.J. & Hopcraft, D. (1983) A Comparison of Wildlife and
Cattle Ranching on the Athi Plains, Kenya. Mimeo.

Stephensen, P.J. & Newby, J.E. (1997) Conservation of the Okapi Wildlife Reserve, Zaire.
Oryx, 31, 49-58.

Stevens, W.K. (13-5-1997) Logging sets off an apparent chimp war.

Stewart, K. (6-8-1992) Gorilla Conservation in Nigeria. Gorilla Conservation News.

Stewart, K. (1994) The International Gorilla Conservation Programme - IGCP. Gorilla
Conservation News, 8, 18-18.

Stewart, K. (1994) Rwanda - the present, 1994. Gorilla Conservation News, 8, 22-22.

Stoinski, T.S. & Rose, A.L. (1999) The African bushmeat crisis: new findings, theory and
solutions. American Jounal of Primatology, 49, 26.

Stromayer, K.A.K. & Ekobo, A. (1991) Biological Surveys of Southeastern Cameroon. Study
funded by the European Community.

Struhsaker, T.T. (1998) A biologist's perspective on the role of sustainable harvest in
conservation. Conservation Biology, 12, 930-932.

Struhsaker, T.T. & Oren, C. (1999) Foreign aid and conservation of tropical forests: an action
plan for change. African Primates, 3, 52.



123

Struhsaker, T.T. (1999) Ecology of an African Rain Forest: Logging in Kibale and the
Conflict Between Conservation and Exploitation. University Press of Florida, Gainesville,
FL.

Suárez, E., Stallings, J. & Suárez, L. (1995) Small-mammal hunting by two ethnic groups in
north-west Ecuador. Oryx, 29, 35-42.

Sucker, K.-J. (1994) Mgahinga Gorilla Nationa Park Project, Uganda. Gorilla Conservation
News, 8, 20-20.

Summarised from report by Conrad Aveling (1994) The ECOFAC Programme. Gorilla
Conservation News, 8, 5-6.

Summarised from report by Conrad Aveling (1994) Project at Ndoumbi-Lossi. Gorilla
Conservation News, 8, 6-6.

Surujbally, R.S. (1978) Game farming is a reality. Unasylva, 29, 13-15.

Swanson, T. & Barbier, E. (1992) Economics for the Wild. Earthscan, London.

Swartzendruber, J.F., Ly, I. & Bissielo, A. (1999) Final evaluation report on GAB/92/G31:
Conservation of biodiversity through effective management of wildlife trade Unpublished
work.

Takeda, J. & Sato, H. (1993) Multiple subsistence strategies and protein resources of
horticulturalists in the Zaire basin: the Ngandu and Boyela. In Tropical Forests, People and
Food: Biocultural Interactions and Applications to Development (eds C.M.Hladik, A.
Hladik, O.F. Linares, H. Pagezy, A. Semple and M. Hadley), pp. 497-504. UNESCO, Paris.

Talbot, L.M. (1966) Wild Animals As a Source of Food. Special Scientific Report - Wildlife
No.98. Smithsonian Institution, Washington, D.C.

Tambi, N.E. (1996) The dynamics of household beef consumption in Cameroon. Agricultural
Economics, 14, 11.

Taylor, R.D. (1991) Socio-economic aspects of meat production from Impala harvested in
Zimbabwean communal land. In Wildlife Production: Conservation and Sustainable
Development (eds L.A.Renecker and R.J. Hudson). University of Alaska, Fairbanks.

Tewe, G.O. & Ajaji, S.S. (1982) Performance and nutritional utilization by the African giant
rat (Cricetomys gambianus, W.) on household waste of local foodstuffs. African Journal of
Ecology,  20, 37-41.

Tober, J.A. (1981) Who Owns the Wildlife? The Political Economy of Conservation in
Nineteenth-Century America. Greenwood Press, Wesport, CT.

Townsend, W.R. (2000) The sustainability of subsistence hunting by the Sirionó Indians of
Bolivia. In  Hunting for Sustainability in Tropical Forests (eds J.G.Robinson and E.L.
Bennett), pp. 267-281. Columbia University Press, New York.

TRAFFIC (2000) Food for Thought: The Utilization of Wild Meat in Eastern and Southern
Africa. TRAFFIC East and Southern Africa report.



124

TRAFFIC (2000) Bush Meat Utilization - a Critical Issue in East and Southern Africa,
Available from www.traffic.org/briefings/bushmeat.html.

*Trefon, T (1999) ‘Libreville et son appétence opiniâtre de forêt’, Afrique contemporaine,
No.190.

*Trefon, T (2000) ‘Population et pauvreté à Kinshasa’, Afrique contemporaine, No.194.

 *Trefon, T & P de Maret (1999) ‘Snack nature dans les villes d’Afrique centrale’ pp. 559-
572 of Bahuchet, Bley et al.

Tutin, C., Fernandez, M. &  Parnell, R. (1994) Station d'etudes des gorilles et chimpanzes,
reserve de la Lopé, Gabon. Gorilla Conservation News, 8, 3-4.

Tutin, C.E.G. & Fernandez, M. (1984) Nationwide census of gorilla (Gorilla g. gorilla) and
chimpanzee (Pan t. troglodytes) populations in Gabon. American Jounal of Primatology, 6,
313-336.

Usongo, L. & Curran, B. (1996) Le commerce de la viande de chasse au sud-est du Cameroun
dans la region trinationale. African Primates, 2, 2-5.

Vanwijnsberghe, S. (1996) Etude Sur La Chasse Villageoise Aux Environs Au Parc National
D'Odzala. Programme de Conservation et d'Utilisation Rationalle des Ecosystems Forestiers
en Afrique Central (ECOFAC) / Agrer and Agriconsulting (AGRECO),  Brussels, Belgium.

Vedder, A. & Carroll, R.W. (1998) Technical workshop: strategic priorities for future
investment in biodiversity conservation within protected areas in the Congo Basin
Unpublished work.

Verschuren, J. (1989) Habitats, mammals and conservation in the Congo.
Bull.Inst.R.Sci.Nat.Belg.Biol., 59, 169-180.

Veterinaires sans Frontieres (1998) Rapport Final Concernant Sur L'Elevage De Gibier
Financee Par Le Projet GEF. Veterinaires sans Frontieres, Libreville, Gabon.

Vickers, W.T. (1991) Hunting yields and game composition over ten years in an Amazonian
village. In Neotropical Wildlife Use and Conservation (eds J.G.Robinson and K.H. Redford),
pp. 53-81. University of Chicago Press, Chicago.

Vietmeyer, N. (1991) Opportunities for commercial utilization of exotic species. In Wildlife
Production: Conservation and Sustainable Development (eds L.A.Renecker and R.J.
Hudson). University of Alaska, Fairbanks.

Vogel, G. (2000) Conflict in Congo threatens Bonobos and rare gorillas. Science,  287, 2386-
2387.

VSF (1998) Rapport Final Concernant L'Étude Sur L'Élevage De Gibier Financée Par Le
Projet GEF.  Vétérinaires sans Frontières, GEF, UNDP and UNOPS, Libreville, Gabon.

Wallis, J. & Lee, D.R. (1999) Primate conservation: the prevention of disease transmission.
International Journal of Primatology, 20, 803-826.

Wanzie, C.S. (1991) The present distribution and status of Buffon's kob Kobus kob kob
(Erxleben) in West and Central Africa. Mammalia, 55, 79-84.



125

Warren, L.S. (1997) The Hunter's Game: Poachers and Conservationists in Twentieth-
Century America. Yale University Press, New Haven.

WCS (1996) The Lobéké Forest. Southeast Cameroon. Summary of Activities, Period 1988-
1995. Wildlife Conservation Society, Cameroon and New York.

Weiss, R.A. & Wrangham, R.W. (1999) From Pan to pandemic. Nature, 397, 385-386.

Wells, M.P., Brandon, K. &  Hannah, L. (1992) People and Parks: Linking Protected Area
Management With Local Communities. The World Bank, Washington,D.C.

Werikhe, S., Macfie, L., Rosen, N. & Miller, P. (1997) Can the Mountain Gorilla Survive?
Population and Habitat Viability Assessment for Gorilla Gorilla Beringei. IUCN/SSC
Conservation Breeding Specialist Group, Apple Valley, MN.

White, L.J.T. & Tutin, C.E.G. Why chimpanzees and gorillas respond differently to logging:
a cautionary tale from Gabon. In African Rain Forest Ecology and Conservation (eds
B.Weber, A. Vedder, H. Simons Morland, L. White and T. Hart). Yale University Press.

White, L.J.T. (1992) Vegetation hustory and logging disturbance: effects on rain forest
mammals in the Lope Reserve, Gabon (with special emphasis on elephants and apes). PhD,
University of Edinburgh.

White, L.J.T. (1994) The effects of commercial mechanised selective logging on a transect in
lowland rainforest in the Lopé Reserve, Gabon. Journal of Tropical Ecology, 10, 313-322.

White, L.J.T. (1994) Biomass of rain forest mammals in the Lope reserve, Gabon. Journal of
Animal Ecology, 63, 499-512.

Wickings, J. (1996) The painted potentate. BBC Wildlife Magazine, November, 40-44.

Wilkie, D.S. Logging in the Congo: implications for indigenous foragers and farmers. In
Tropical Deforestation the Human Dimension (eds L.E.Sponsel, T.N. Headland and R.C.
Bailey), pp. 230-247. Columbia University Press, New York.

Wilkie, D.S. & Carpenter, J.F. The Impact of Bushmeat Hunting on Forest Fauna and Local
Economies in the Congo Basin: a Review of the Literature. Wildlife Conservation
Society/CARPE.

Wilkie, D.S. (1989) Impact of roadside agriculture on subsistence hunting in the Ituri forest
of northeastern Zaire. Am.J.Phys.Anthro., 78, 485-494.

Wilkie, D.S. & Finn, J.T. (1990) Slash-burn cultivation and mammal abundance in the Ituri
Forest, Zaire. Biotropica, 22, 90-99.

Wilkie, D.S. & Curran, B. (1991) Why do Mbuti hunters use nets? Ungulate hunting
efficiency of bows and nets in the Ituri rain forest. Amer.Anthro., 93, 680-689.

Wilkie, D.S., Sidle, J.G. & Boundzanga, G.C. (1992) Mechanised logging, market hunting,
and a bank loan in Congo. Conservation Biology, 6, 570-580.

Wilkie, D.S., Curran, B., Tshombe, R. & Morelli, G.A. (1998) Managing bushmeat hunting
in Okapi Wildlife Reserve, Democratic Republic of Congo. Oryx, 32, 131-144.



126

Wilkie, D.S., Curran, B., Tshombe, R. & Morelli, G.A. (1998) Modelling the sustainability of
subsistence farming and hunting in the Ituri forest of Zaire. Conservation Biology, 12, 137-
147.

Wilkie, D.S., Morelli, G.A., Shaw, E., Rotberg, F. & Auzel, P. (1998) At the crossroads:
conservation and development risk collision over road reconstruction in the Congo Basin.
Conservation Biology

Wilkie, D.S. & Carpenter, J.F. (1999) Bushmeat hunting in the Congo Basin: an assessment
of impacts and options for mitigation. Biodiversity and Conservation, 8, 927-955.

Wilkie, D.S., Sidle, J.G.,  Boundzanga, G.C., Blake, S. & Auzel, P. (1999) Defaunation or
deforestation: commercial logging and market hunting in northern Congo. In Conserving
Wildlife in Managed Tropical Forests (eds A.Grajal, J.G. Robinson and R. Fimbel).
Comlumbia University Press, New York.

Wilkie, D.S. & Carpenter, J. (1999) The potential role of safari hunting as a source of
revenue for protected areas in the Congo Basin. Oryx, 33, 340-345.

Wilkie, D.S. & Carpenter, J. (2000) The potential role of safari hunting as a source of
revenue for protected areas in the Congo Basin. Oryx, 33, 340-345.

Wilkie, D.S., Shaw, E., Rotberg, F., Morelli, G.A. & Auzel, P. (2000) Roads, development,
and conservation in the Congo Basin. Conservation Biology, 14, 1614-1622.

Wilkie, D.S. & Morelli, G.A. (2000) Reducing bushmeat consumption: assessing the income
and price elasticities of demand Unpublished work.

Wilkie, D.S. (2001) Bushmeat hunting in the Congo Basin - A brief overview. In Hunting
and Bushmeat Utilization in the African Rain Forest. Perspectives Toward a Blueprint for
Conservation Action (eds M.I.Bakarr, G.A.B.d. Fonseca, R.A. Mittermeier, A.B. Rylands and
K.W. Painemilla), pp. 17-20. Conservation International, Washington DC, USA.

Williams, P.H., Burgess, N.D. & Rahbek, C. (1998) Using Flagship Species to Unite Single-
Species and Broader Biodiversity Conservation.

Wilson, C.C. & Wilson, W.L. (1975) The influence of selective logging on primates and
some other animals in East Kalimantan. Folia primatol., 23, 245-274.

Wilson, V.J. & Wilson, B.L.P. (1989) A Bushmeat Market and Traditional Hunting Survey in
South-West Congo. Chipangali Wildlife Trust, Bulawayo, Zimbabwe.

Wilson, V.J. & Roth, H.H. (1990) Why the indigenous people of Africa need duikers. An
appeal for funding. Chipangali Wildlife Trust, Bulawayo, Zimbabwe.

Wilson, V.J. & Wilson, B.L.P. (1991) La chasse traditionelle et commerciale dans le sud-
ouest du Congo. Tauraco Research Report, 4, 279-289.

World Bank (1998) Project Appraisal Document on a Proposed Adaptable Program Credit
and Grant From the GEF to the Republic of Ghana for a Natural Resource Management
Project.

World Bank, G. (1993) Congo Wildlands Protection Document.



127

WSPA (1996) General report of the conference on the impacts of forest exploitation on the
wildlife (Bertoua, eastern Cameroon 17-18 april). World Society for the Protection of
Animals.

WWF (2000) Beyond the Trees: An international Conference on Forest Protected Areas.
Conference date 8-5-2000.

WWF-NL (1996) Species Fact Sheets.

WWF-US, Hammond, T. & Steel, E.A. (1998) Conservation of Biodiversity Through
Effective Management of Wildlife Trade GAB/92/G31-72. UNDP/UNOPS.

Wyner, Y., Amato, G. & DeSalle, R. (1999) Captive breeding, reintroduction, and the
conservation genetics of black and white ruffed lemurs, Varecia variegata variegata.
Molecular Ecology, 8, 107-116.

Yanez-Arancibia, A., Zarate Lomel, D., Gomez Cruz, M., Godnez Orantes, R. & Santiago
Fandino, V. (1999) The ecosystem framework for planning and management the Atlantic
coast of Guatemala. Ocean and Coastal Management, 42, 283-317.

Zongo, D., Coulibaly, M., Diambra, O.H. & Adjiri, E. (1990) Document on the breeding of
the giant African snail Achatina achatina. Nature et Faune, 6, 62-66.


	INTRODUCTION
	Background to the DETR/DEFRA Bushmeat Project
	Explanation of project process

	KEY CHARACTERISTICS OF THE BUSHMEAT TRADE
	PRINCIPLES FOR MOVING FORWARD
	Rationale for identification of principles
	The principles

	IDENTIFICATION OF KEY ISSUES
	General research themes
	Theme: Encourage range-state recognition of importance of the bushmeat trade and implications therein
	Research objective

	Theme: Address the need for a multi-disciplinary approach to the bushmeat issue that reflects and effectively deals with the complexity of the issue
	Research objective

	Theme: Address the highly variable nature of the bushmeat problem
	Research objective
	Research objective

	Theme: Change the approach from abstract research to practically-oriented research based upon an intervention framework
	Research objective


	Livelihood themes
	Hunters as a critical entry point
	Consumers as a critical entry point
	Traders as a critical entry point
	The logging industry as a critical entry point
	Community Wildlife Management
	Alternatives to active management of wildlife and hunting
	Captive breeding schemes
	Fishing
	Substitution of farmed meat

	Health issues
	Theme: Work with hunters as a critical entry point for improving the sustainability of the trade
	Research framework
	Questions
	Research framework
	Questions
	Research framework
	Questions
	Research framework
	Research framework
	Questions

	Theme: Engage urban consumers as a critical entry point for managing the bushmeat trade.
	Research framework
	Questions
	Research framework
	Questions

	Theme: Improve management of the bushmeat commodity chain as an entry point to increase the sustainability of the overall trade
	Research framework
	Questions
	Research framework
	Questions

	Increase the positive management role that the logging industry should be playing with regards the bushmeat trade
	Research framework
	Questions
	Research framework
	Questions
	Research framework
	Questions

	Theme: Increase community involvement in wildlife management whilst ensuring sustainability as a common objective
	Research framework
	Questions

	Theme: Carry out a realistic assessment of the practical alternatives to hunting as a source of income and food
	Research framework
	Questions
	Research framework
	Questions
	Research framework
	Questions

	Theme: Clarify the health issues surrounding bushmeat as a crucial protein source for the rural poor.
	Research framework
	Questions


	ECOLOGICAL THEMES
	Direct efforts to protect wildlife
	Examples of successful bushmeat controls
	Stock data
	Theme: Assess the most appropriate mechanisms for the direct protection of vulnerable wildlife populations, and their current conservation status
	Research framework
	Questions
	Research framework
	Questions
	Research framework
	Research framework
	Research framework
	Questions

	Theme: Find transferable data sets, models and control methods that have been shown to work and could be used as replicable models to improve bushmeat management.
	Research framework
	Questions
	Research framework
	Questions

	Theme: Meet the ecological information needs that still exist with regards the bushmeat trade
	Research framework
	Questions
	Research framework
	Research framework
	Questions


	Policy and institutional themes
	Institutions, laws, and policies
	The role of the intercontinental trade
	Theme: Improve the regulation of the bushmeat trade at national and regional levels in Central and West Africa
	Research framework
	Questions
	Research framework
	Questions
	Research framework
	Questions
	Research framework
	Research framework
	Questions
	Research framework
	Questions
	Research framework
	Questions

	Theme: Assess the significance of the inter-continental trade and improving its monitoring and regulation.
	Research Framework
	Questions



	RECOMMENDED DIRECTIONS FOR FUTURE DEFRA BACKED RESEARCH
	Criteria used to prioritise the researchable constraints for DEFRA
	Prioritised Livelihood Researchable Constraints
	Increase the positive management role that the logging industry should be playing with regards the bushmeat trade
	Engage urban consumers as a critical entry point for managing the bushmeat trade
	Increase community involvement in wildlife management whilst ensuring sustainability as a common objective
	Work with hunters as a critical entry point for improving the sustainability of the trade

	Prioritised Ecological Researchable Constraints
	Assess the most appropriate mechanisms for the direct protection of vulnerable wildlife populations, and their current conservation status
	Meet the ecological information needs that still exist with regards the bushmeat trade

	Prioritised Policy & Institutional Researchable Constraints
	Assess the significance of the inter-continental trade and improving its monitoring and regulation.
	Improve the regulation of the bushmeat trade at national and regional levels in West and Central Africa


	APPENDIX 1:  LITERATURE REVIEW
	Introduction
	Key publications and syntheses
	Global reviews
	African studies
	Neotropical studies


	The bushmeat trade
	Why Hunt?
	Bushmeat – its importance for people
	Bushmeat is critical to the livelihoods of the rural poor
	Bushmeat as a source of protein

	What is the size of the trade?
	Where does the trade take place?
	Who is involved in the trade
	Who eats bushmeat?
	The role of hunters
	The role of traders
	The role of loggers


	Bushmeat – the conservation aspects
	Many bushmeat species are threatened with extinction
	The scale of the bushmeat trade
	Possible repercussions of the bushmeat trade on ecosystems
	What are the main taxa that are hunted?

	Bushmeat - balancing conservation and livelihood concerns
	There is a possible conflict between livelihood and conservation objectives

	Patterns in the bushmeat trade
	Trends and patterns in the literature
	Quantitative analysis of the literature

	What are the key facts that arise from the literature?
	Bushmeat hunting is often unsustainable
	What is sustainability?
	How is biological sustainability assessed?
	Rates of production in tropical forests are low

	Bushmeat hunting can lead to species extinction
	Species declines
	Vulnerability
	Economic extinction
	Local and global extinction
	Ecological effects of reduced density

	Pressures and shocks make the level of hunting unsustainable
	Technology 'shocks’
	Logging pressures
	Urbanisation
	Shocks from other sectors

	Economic value and volumes along the commodity chain are under-studied
	Existing policy and institutions have proved to be ineffective in managing the bushmeat trade in a sustainable manner
	Policy framework
	The legislative dimension: property rights in bushmeat
	Ecosystem management
	Other controls on wildlife exploitation
	Legislation for community co-management

	There are very few effective management models in place
	Traditional methods of management
	Resettlement of migrants
	Several potential management approaches have been documented
	CAMPFIRE
	Caprivi strip and ADMADE
	Other options outside the savannah region

	Alternatives to hunting have been proposed
	Captive breeding schemes
	Fishing
	Substitution of farmed meat


	There are significant gaps in the literature


	APPENDIX 2:  THE FISHERIES SECTOR AS AN EXAMPLE OF A POSSIBLE MANAGEMENT TOOL FOR BUSHMEAT
	REFERENCES

