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Abstract

Bushmeat hunting is a major issue in conservation, with numerous studies indicating
the broad-scale unsustainability of the trade in West/Central Africa. At the same time,
many of the world’s poorest communities rely on bushmeat as a major source of
protein. While urban market studies provide estimates of the size of the trade, our
understanding of the drivers and characteristics of bushmeat hunting at the village
level is still poor. Using data collected from two villages in Central Gabon, from
August 2003 to March 2005, this thesis explores the place of hunting in the context of
village livelihoods. Spatial information on trapping offtakes from 76 hunters over one
year, combined with hunter interviews, provides a detailed analysis of village
landscape use by hunters, and the biological and social factors influencing hunting
behaviour.

Whilst hunting is the main livelihood option for village men, hunters were
predominantly from richer or middle-income households. However, household wealth
is perceived to be more strongly related to ownership of plantations (managed by
female members of the household) than to hunting. Although bushmeat was an
important source of protein for families, a significant proportion of hunting incomes
may not have benefited the household, as they were spent on luxury items.

Investigation of commodity chain characteristics from forest to market highlights
problems with the use of market data as an indicator of hunting sustainability; Only
19 of the species in the original catch were represented in the animals destined for
market, and three species accounted for 90% of the individual animals sold. Analysis
of individual trap success showed catch rates for these larger-bodied, commercial
species were highest in traps furthest from the village, in good quality forest, with low
hunting pressure.

Hunting strategies and hunter distribution within the landscape were strongly related
to hunter age, with hunters of middle age hunting further into the forest, investing
more effort, and as a result gaining higher offtakes. The use of the landscape was
influenced partly by catch rates, but also by changes in the fabric of the village
community as old clan-based structures broke down.

This study is the first detailed investigation of trapping within a rural village
landscape, investigating hunter decision-making with respect to trap placement,
correlates of trapping success, and the role of hunting as within the village economy.
It demonstrates that policy to tackle the bushmeat crisis requires a full understanding
both of the socio-economic drivers and outcomes of bushmeat hunting and the factors
that influence hunting behaviour and catches at the landscape level.
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Chapter 1: Introduction

Chapter 1

The term bushmeat means ‘the meat of any wild animal hunted for food’ (DEFRA,
2006), and refers to a wide range of species. Although the term originates from
Africa, where the forest is often referred to as the ‘bush’, the subsistence and
commercial use of wildlife is worldwide. With increasing human populations, the
increasing commercialisation of bushmeat and increasing access to the forest,
bushmeat hunting has become the most significant immediate threat to wildlife in
many African and Asian countries (Robinson et al, 1999; Robinson and Bennett,
2000; Milner-Gulland and Bennett, 2003). Unsustainable levels of hunting threaten
not only the survival of hunted species and their ecosystems, but also the livelihoods
and food security of the rural poor who are dependent on wildlife as a protein resource
(DFID, 2002; Brown, 2003). Bushmeat is therefore a crucial issue for both wildlife
conservation and human development, and initiatives to tackle the crisis need to

provide for both of these, often opposing, needs.

The impacts of an unsustainable bushmeat harvest have only recently become evident,
and research has mainly focussed on documenting the effects of village hunting on
local wildlife populations (Fitzgibbon et al, 1995; Fimbel and Curran, 2000; Blom et
al, 2005), and quantifying the scale of the commercial trade using market surveys
(Juste el al, 1995; Noss, 1998; Fa et al, 2000, Refish, 2005). Focus is now shifting
from documenting impacts to understanding the drivers of the bushmeat trade,
including the use of wildlife by local communities, in order to understand how local
communities and local hunters will respond to and are likely to be affected by
ecological, economic or social change (e.g. Apaza et al, 2002; Alvard, 2004; Starkey,
2005; Kumpel, 2006). This can then be used to inform local and national bushmeat

policies and initiatives (Brown et al, 2007).
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This thesis aims to use a case-study system to explore the place of bushmeat hunting
in the context of local livelihoods, focussing on the social, cultural and economic
factors influencing individual hunter behaviour. This has been achieved using data on
individual trap offtakes for 76 hunters, combined with socio-economic surveys and
hunter interviews, collected over two years from two villages in Central Gabon. In the
following section I have provided an introduction to the current bushmeat literature,

and this is then followed by the specific objectives and an outline of the thesis.

1.1 Bushmeat hunting and rural livelihoods

Rural forest communities are some of the poorest in the world. Of the 150 million
people in West and Central Africa living under the poverty line, 120 million of these
live in rural areas (IFAD, 2002). Bushmeat provides an important protein source for
many rural communities for whom few other protein sources are available; estimates
for the Congo Basin (Koppert et al, 1996) suggest that in rural communities 30 — 80%
of protein, and almost all of the animal protein, is provided from bushmeat. Whilst
agricultural products can provide most of the calories required (Wilkie and Carpenter,
1999), the main protein substitutes are fish and livestock, which are often more

expensive (Gally & Jeanmart, 1996).

The sale of bushmeat can provide a large proportion of incomes in rural areas; a
recent study in rural Gabon reported that hunting accounted for between 15% to 72%
of household incomes, with the proportion increasing for more remote communities
(Starkey, 2004). Livelihood alternatives to hunting can be scarce in rural villages
(DFID, 2002), and short-term and unpredictable where available, which can even lead
young men to choose hunting over a potentially more profitable activity (Solly, 2001).
However, Gally and Jeamart (1996) found that hunting can be lucrative; estimations
of hunting incomes for six hunters in Cameroon found their hunting incomes to be

well above the national average income.

Although there is consensus that bushmeat is an important protein source for the rural
poor as a group, there is less agreement on who within these communities are the
hunters and consumers of bushmeat, and more specifically whether these bushmeat

users represent the poorest sections of the community (e.g. Brown and Williams,
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Chapter 1: Introduction

2003; Starkey, 2004). Similarly, there is little information as to how these rural
communities use the incomes produced through the sales of bushmeat. These
questions lie at the heart of the development/conservation debate, and answers are
required to determine how bushmeat is used within rural communities, which sections
of the community are likely to be affected by reductions in hunting, and what these
effects are likely to be. A full review of this topic can be found in Chapter 4, where
these questions have been addressed in a comprehensive rural case study of bushmeat
hunter and consumer characteristics, livelihood options and the use of hunting

incomes.

1.2 The urban demand for bushmeat

The urban trade in bushmeat has very different drivers to the rural trade. Towns and
cities have access to alternative forms of protein, from livestock such as beef and
poultry, and from frozen imports. Unlike in rural areas, where the consumption of
bushmeat is of very low direct cost to the hunter, bushmeat in urban areas can be
relatively expensive compared to the alternatives (Bahuchet and Ioveva, 1999).
Whether bushmeat is a necessity or luxury item in urban areas is under debate. Earlier
studies have indicated a deep-rooted preference for bushmeat, with consumers willing
to pay a higher price, making bushmeat a luxury good (Trefon, 1998; Chardonnet et
al. 1995). More recent studies from Libreville, Gabon (Starkey, 2004; Wilkie et al,
2005) and Bata, Equatorial Guinea (East et al, 2005) have suggested that urban
bushmeat consumption responds to changes in the price of bushmeat and in the price
of alternative protein sources. While fresh meats, including bushmeat, are often
preferred to frozen meats they are more expensive and therefore consumed less often.
Consumers show preferences for certain type of meats, including cane rats in Benin
and Ghana (Adu et al, 1999), and porcupines in Libreville, Gabon (Shenck et al,

20006), creating a market demand for these species.

Measurements of per capita consumption of bushmeat in Central Africa, compiled
from the literature by Wilkie and Carpenter (1999), suggest that current consumption
of bushmeat per capita is approximately ten times lower in urban areas than in rural
areas (an estimated 0.013 kg/person/day, compared with 0.13 kg/person/day).
Although Central Africa has become highly urbanised since the 1970s, this higher per

-4 -
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capita rural consumption means that rural areas in all Central African countries are
still consuming more bushmeat overall than urban areas. However, with urbanisation
rates of over 3% per year in the Congo Basin (UN, 20006), it is the commercial trade
that is often perceived to be the main driver of an increasingly unsustainable harvest

(Bowen-Jones and Pendry, 1999).

The commercial demand in urban areas is supplied by in part by rural village hunters,
and the high demand for bushmeat has increased the number of professional or
commercial hunters, for whom hunting is not part of a village livelihood (Fa et al,
2000). The movement of bushmeat from the rural hunter to the urban consumer along
the commodity chain is complex and poorly understood (Bowen-Jones et al., 2002).
Once meat leaves the hunter it may pass through the hands of a number of
intermediary traders (many of whom are women (Anadu et al, 1988), as opposed to
hunters, who are all men), before reaching the consumer. A large percentage of the
meat consumed in urban areas does not pass through formal urban markets; in Takori,
Ghana, 85% of sales were made through small restaurants (Cowlishaw et al., 2005;
Mendelson et al., 2003), and Steel (1996) estimated that 95% of bushmeat consumed
in Gabon did not pass through urban markets. Most research into the commodity
chain has focussed on the market end of the trade (e.g. Mendelson et al, 2003;
Cowlishaw et al, 2004, 2005,2005b), and there is therefore currently little information
on how market demand is influencing rural supply and hunting patterns, although
some studies suggest that larger bodied species may be sold in preference to smaller-
bodied species as a result of market demand (Noss, 1998; Fa and Yuste, 2001).
Chapter 5 of this thesis provides an in-depth analysis of the commodity chain from
animal capture in the forest to the sale of the meat to market, including the

characteristics of eaten and sold animals.

1.3 The biological impacts of bushmeat hunting

The majority of studies that have investigated the biological impacts of bushmeat
hunting have done so using comparative studies of prey densities in hunted and
unhunted areas (Lahm, 1994a; Peres, 2000; Hart, 2000) or with distance from a
central place, such as a village (Ngnegueu and Fotso, 1996; Muchaal and Ngandjui,
1999) or road (Fimbel et al., 2000; Laurance et al, 2006). These studies have generally

-5-
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found depletion of prey in hunted areas, and in some cases local extinctions (e.g.
Lahm, 1994b). The effects of hunting are species-specific, and these studies
demonstrate that larger-bodied species with slower reproductive rates, such as
primates or large antelopes, are more heavily depleted than smaller, fast-growing

species such as rodents.

There are limitations to these studies, the most recurrent being problems with the
accuracy of prey density estimates (Noss, 1998b). The limited number of hunted and
unhunted areas that can be compared in an area (due to the high sampling effort
required for good estimates) can also often mean that conflicting effects of habitat and
other variables cannot be controlled for. Studies have generally been carried out in or
around protected areas, and so provide a biased view of the effects of hunting in the
majority of Central/West African locations. Although local reductions of prey
densities due to hunting have often been demonstrated, studies have generally failed
to take into account geographical scale (but see Hill and Padwe, 2000; Walsh et al,
2003). This thesis provides one of the only studies of village hunting away from a
protected area. By collecting data on the catches of individual traps within the hunted
landscape, a landscape-level assessment of the predictors of trap success has been

realised, and these results are presented in Chapter 6.

Hunting can also have secondary effects on prey populations. Many species have
demonstrated behavioural changes for hunter avoidance: monkeys are more secretive
(Croes et al, 2007) and can fail to alarm call, leopards and buffalo switch from diurnal
to nocturnal behaviour in hunted areas (P. Henschel, unpublished data), and duikers
abandon their freeze response to predators in areas with hunters, instead fleeing to
reduce their chance of being shot (Croes et al, 2007). Pursuit hunting is often biased
towards adult animals, and towards males due to hunter preferences for larger

animals, producing biased sex ratios, which can reduce female fecundity (Ginsberg &

Milner-Gulland, 1994).

Reduced mammal densities can result in severe ecosystem changes; the removal of
such a large section of the food web is bound to have cascading effects. Recent
studies (Peres and Palacios, 2007; Beckman and Muller-Landau, 2007; Wang et al,

2007; Dirzo et al, 2007) have demonstrated the effects of hunting on animal-mediated
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seed dispersal, and the removal of large mammals through hunting has been shown to
impact insect communities (Stoner et al 2007). Human predators have similar prey
preferences to many animal predators, and P. Henschel (unpublished data) has found
that leopard densities are severely depressed in hunted areas where leopard prey are

targeted by humans, but not the leopards themselves.

1.4 Measuring hunting sustainability

Reductions in prey densities will always occur when the prey population is hunted,
and do not necessarily infer that the population will continue to decline, or that the
current hunting offtake in the area is unsustainable under current hunting offtakes.
Under the assumption of logistic growth, all prey species are a harvestable resource,
as the per capita population growth rate increases as population size decreases. The
maximum production for a prey population is generally at around 60% of its carrying
capacity (Milner-Gulland and Akcakaya, 2001). Any harvesting over the maximum
production will result in declines in the population which are too large to be replaced
by any increases in per capita production, and the prey species will become locally

extinct.

Robinson and Redford (1991) have produced a crude sustainability index, using a
variation of the logistic equation, with which to calculate the maximum production of

a prey species:

P = 0.6K (Ryax 1) F

Where P is maximum production, K is the carrying capacity of the species, R max is the maximum
growth rate for the species, and F is a ‘recovery’ factor, ranging from 0.2 for long-lived species, to 0.6

for short-lived (Robinson and Redford, 1994).

This equation is the most frequently used in the hunting literature, to compare P with
observed village hunting offtakes (e.g. Fitzgibbon et al, 1996; Noss, 1998b; Muchaal
and Ngandjui, 1999), although other similar indices have since been published which
use current yield rather than maximum yield (e.g. The Bodmer index (Robinson and

Bodmer, 1999); the National Marine Fisheries Service index (Johnston et al, 2000)).
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The majority of these studies suggest that for larger-bodied species current harvesting
rates are unsustainable (e.g. yellow baboons, (Fitzgibbon et al, 1995), and red duikers,
(Muchaal and Ngandjui, 1999; Noss, 2000)). Market data has also been used to assess
hunting sustainability using these indices, (Fa et al, 1995; Refish 2005), but since only
a small proportion of the total offtake may have passed through a formal market these

are likely to underestimate total offtake.

There are both practical and theoretical problems with the use of many of these
sustainability indices. All indices require an estimate of prey abundance, and in
tropical forests these estimates are notoriously prone to error. Plumtre (2000) suggests
that common methods of estimating of prey abundance may fail to detect population
changes of 30 — 50%. Milner-Gulland (2000) has highlighted the theoretical issues
with the Robinson and Redford index, questioning the lack of explicit survival rates,
and the use of Ry, instead of the actual population growth rate. When tested under
reasonable levels of uncertainty (such natural population fluctuations, and less than
perfect knowledge of the prey population) the only index which did not result in local
extinction after 50 years was the more precautionary National Marine Fisheries

Service index (Milner-Gulland and Ackakaya, 2001).

Simple sustainability indices also fail to account for spatial heterogeneity. For
example, unhunted areas adjacent to hunted areas, whether a protected area or simply
remoteness, can have important impacts on sustainability. The migration of animals
from unhunted areas, where prey populations can be at carrying capacity, into hunted
areas can buffer exploitation (Hill and Padwe, 2000; Salas and Kim, 2002). This
theory is behind the use of marine no-take areas as a tool for sustainable fisheries
harvests, whereas to date terrestrial protected areas are generally set aside for

conservation rather than harvesting (Milner-Gulland and Ackakaya, 2001).

Alternative monitoring techniques have been suggested. Measures of catch per unit
effort (CPUE) are used by the fishing industry to measure the sustainability of fish
stocks (Milner-Gulland, in press). CPUE has potential as a sustainability index for
bushmeat harvesting, as data on catch and effort are often easier to obtain than
estimates of prey densities. If the CPUE for a hunter, village or market stays stable,

then this may indicate sustainability, although reductions in CPUE (and in the prey
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base) are always going to occur at the beginning of harvesting in a new area.
However, using CPUE assumes that yield is proportional to effort and population size,
and this is unlikely to always be the case. A stable CPUE could be observed as prey
densities decline, due to changes in hunting techniques or hunting behaviour
(including movement into new hunting areas). Similarly, a declining CPUE may be
observed with a stable prey population, due to avoidance behaviour by prey species
(Milner-Gulland and Ackakaya, 2001). The use of CPUE as an indicator of

sustainability is discussed further in Chapter 7.

The ratio of rodents: duikers in bushmeat markets could also be used to measure
harvesting sustainability over time (Rowcliffe et al, 2003; Jerozolimski and Perez,
2003). As large-bodied species are more prone to over-harvesting than small-bodied
species, a reduction in the large to small ratio might suggest depletion of the former.
However, as with measures of CPUE, the lack of information on the hunting
catchment area, and the small percentage of bushmeat that passes through formal
markets can cause problems with the use of market data for estimating sustainability,

and this is discussed further in Chapter 5.

All of these indices consider biological sustainability in isolation. However, biological
and economic optimum yields are often not identical; due to the costs of hunting the
economically optimum population size is higher than the population producing the
maximum sustainable yield, and by ignoring economic sustainability these biological
limits are of little practical use (Clark, 1976). These indices are also static, assessing
sustainability at one point in time. Changes in socio-economic variables (e.g.
bushmeat prices, interaction with other industries, such as fisheries, hunter behaviour)
and biological variables (e.g. prey population carrying capacities, interactions
between prey species) and the interactions between the two will all affect harvesting
sustainability over time. Bioeconomic models incorporating these variables and their
interactions have recently been developed to assess sustainability of bushmeat
harvesting in more realistic complex, dynamic systems (Rowcliffe et al, 2003), and
have been used to test different enforcement policies (Rowcliffe et al, 2004).
However, the predictive power of these models is currently limited by a lack of
ecological knowledge of the prey populations, and the socio-economic behaviour of

hunters.
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1.5 Hunting strategies and hunter decision-making

A range of hunting techniques are used around the world, including traditional
techniques such as pitfall traps, liana traps, crossbows, dogs, nets, glue, poison, and
spears (Bennet, 1899; Hart, 2000; Alvard, 2000; Starkey, 2004) and more modern
techniques such as wire snares, chemical poisons, and guns. In Central Africa today
wire snares and shotguns are the main methods of hunting; the switch from traditional
techniques to modern ones occurred during the early to mid 1900s, when wire
(replacing traditional raffia snares) and guns were introduced by European colonists.
The increased efficiency of these modern techniques, especially shotguns, has been
shown through modelling and field studies to reduce hunting sustainability (Damania

et al, 2005; Basset, 2005).

Snare hunting is a passive strategy, and is generally considered to be unselective
(Noss, 1998b, Lee, 2000, Rao et al., 2005), although different types of trap can select
for different sizes of prey, or prey with certain behaviours (e.g. arboreal/terrestrial,
Noss, 1998b; Starkey, 2004), and some studies have also suggested that some
selectivity is achieved by trap placement (Fa and Peres, 2001; Starkey, 2004; Kumpel,
2006). A high level of wastage can be common with trap hunting, due to its passive
nature (Noss, 1998b; Muchaal and Ngandjui, 1999), with prey lost through
decomposition, scavenging by other animals, or escaped prey that then may die of

their wounds.

Gun hunting has very different characteristics. It is an active strategy, and pursuit
hunting involves high selectivity of prey species by hunters, with small-bodied
species only pursued once the chance of procuring a larger-bodied species has
disappeared (Mithen, 1989; Alvard, 1993 and 1995, discussed in detail in Chapter 7).
Prey choice may be influenced by market demand, or by traditional preferences and
taboos (for example, in Nigeria the bushbuck is a taboo species; Anadu et al, 1988).
Gun and trap hunting methods used in the study site are described in detail in

Chapter 2.

Prey choice by pursuit hunters is the only instance where hunter decision-making has

been studied in any detail; very little is known about the factors influencing trapping
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strategies, or the use of landscape by hunters. Kumpel (2006), working in Equatorial
Guinea, has provided the first account of landscape use and trapping behaviour,
showing that the location of trapping areas were changed every few months, possibly

in response to changes in prey densities.

Knowledge of hunter behaviour, including a hunter’s response to changes in prey
abundance, to external changes in livelihood options, or to changes in the market, is
required for a complete understanding of the effects of conservation and development
policies on the conservation status of prey species, and on the livelihoods of hunters
and hunting communities (Damania et al, 2005). For this reason, the behaviour of trap
hunters and the role of hunting in their livelihood strategies are addressed in chapters

4 and 7.

1.6 The main drivers of an unsustainable trade

Despite the problems with estimating sustainability, it is widely accepted that in most
countries the current scale of the trade in bushmeat is either unsustainable now, or will
become so in the very near future, and both from a conservation and development
perspective this represents a crisis (Bennett et al, 2007). However, hunting was not
always unsustainable; humans have lived in tropical forests for thousands of years,
and a reduction in prey species has only become apparent in the very recent past. The
main driver of this is thought to be the rapid increase in human population densities.
Tropical forests have very low productivity, in some cases 85% lower than savannahs,
and can support the protein needs of approximately 1 adult male per km® (Robinson
and Bennett, 2000), which means that even small increases in population densities can
result in unsustainable hunting. In Cameroon, one of the Central African countries
that has seen the most severe prey density reductions, the average rural forest
population density is 12.1 people/km2 (Bahuchet, 1992), compared with less
populated countries such as Gabon (1.6/km*) and Congo (1.1/km* where prey
populations are thought to be in better shape (McShane, 1990). However, most
countries in the Congo Basin have very high population growth rates (2 — 3%), and
the population of Congo is predicted to double its population size between 2005 and

2050 (UN, 2006). In West Africa, where population densities are 4 — 5 timer higher
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than those in Central Africa, many species have become locally extinct due to hunting

and loss of habitat (Eves et al, 2002).

The increased commercialisation of the bushmeat trade, as rural-urban migration
increases urban demand, has been cited as another reason for increased
unsustainability (Bowen-Jones and Pendry, 2002). However, studies have shown that
urban dwellers consume less bushmeat per capita than rural inhabitants. In Chapter 2
the impact of urban demand is discussed, using the case study of Gabon, the most

urbanised country in Central Africa.

Increased access into the forest, mainly due to logging, has been the greatest
facilitator of the supply of bushmeat in Central Africa, and a number of studies have
now documented the sharp increase in bushmeat harvesting with improved access to
logging concessions (Eves and Ruggiero, 2000; Bailey, 2000; Auzel and Hardin,
2001). Good roads are needed for the extraction of timber and movement of vehicles,
and in a typical concession in Central Africa logging roads are cut in order that no
part of the concession is more than 1.5 km from a road (GFW 2000). These roads
allow poachers access to once remote areas of the forest, and logging vehicles are
often illegally used to transport bushmeat to the nearest markets (Wilkie et al, 1992).
Logging company workers, and other economic immigrants attracted to the logging

villages, also increase demand for bushmeat (Auzel and Wilkie, 2000).

With European colonial rule, the efficacy of hunting techniques has dramatically
increased, with the introduction of wire snares and shotguns, enabling higher returns
for less effort (Damania et al, 2005). Economic decline may also have a part to play in
increasing offtakes; migration back into rural areas was observed in Gabon with the
collapse in value of the Central African Franc in 1994, and many immigrants from
urban areas, wishing to keep their urban lifestyles, turned to bushmeat as a quick
source of income (Lahm, 1993, 2000). Hunting also increases in times of war, when
hunting restrictions and penalties disappear, and people become more dependent on

bushmeat for food and income (de Merode, 1998).
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1.7 Policies for reducing the impacts of the bushmeat trade

Reducing the trade in bushmeat can be regarded as an economic problem of reducing
the demand for and supply of bushmeat. However, the efficacy of the policies
designed to do this will depend on our knowledge of the system, including prey
dynamics, hunter behaviour, and the use of bushmeat by rural and urban consumers,
without which our ability to predict the outcome of policy implementation on the
consumers, hunters and prey is limited. In this section, I have outlined the potential
strategies for reducing bushmeat harvesting, and the information required for each one

in order to understand the outcome of its implementation.

1.7.1 Reducing urban consumption

Urban consumption has generally been the target of strategies to reduce bushmeat
demand (Wilkie and Carpenter, 1999; WCS, 2005). This is partly because research to
date suggests that urban consumers have access to alternative protein sources (Hoyt,
2004, Starkey, 2004), and therefore a reduction in urban supply is unlikely to have an
impact on urban livelihoods. Urban markets are also thought to provide a bottleneck -
there are often few traders and markets compared to the numerous hunters and
consumers - and so the policing of markets is much more effective (Wilkie and
Carpenter, 1999, but see Cowlishaw et al, 2005). Enforcement of hunting laws at the
market level can increase the price of bushmeat, both in real terms and relative to the
price of substitutes, and in situations where the demand for bushmeat is elastic this
will reduce demand for bushmeat. Two methods of increasing market prices have

been suggested; confiscation and taxation.

In all Central African countries, the market trade in bushmeat is illegal. This means
that the current method available for increasing prices is to enforce the law, imposing
fines on traders and confiscating meat. This can be achieved through market raids, or
roadblocks on the main roads into markets. However, the number of enforcement
officers available is usually prohibitive, and corruption can reduce the effectiveness of

this strategy (Wilkie and Carpenter, 1999).
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Taxation, or in effect the legalisation of the bushmeat trade, has been floated by
Wilkie et al, (in press) as an alternative strategy. Enforcing laws for an illegal trade
can force the trade underground, making market regulation more difficult. Legalising
the trade and introducing a tax on bushmeat trade may allow for regulation, whilst

also increasing prices and controlling demand.

Whilst these approaches do not reduce rural consumption of bushmeat, and therefore
do not affect rural protein supply, up to 90% of captured bushmeat in rural
communities is sold, bound for the urban markets (de Merode et al, 2004). Reducing
urban demand for bushmeat is likely to reduce the profits from bushmeat that are
received by rural communities, and therefore an understanding of the use of these
hunting incomes, and the availability of alternative income-producing activities in
rural communities, is required in order to predict the effect of policies aimed at urban
markets on rural livelihoods. Chapter 4 provides an analysis of individual hunter and
household purchases, looking at the use of hunting incomes by hunters and

households, and how this compares to the use of other household incomes.

1.7.2 Increasing the production of bushmeat and alternatives

Increasing domestic substitutes (whether bushmeat species or more traditional
livestock species such as cows, goats and chickens) can provide the cheaper
alternative to bushmeat, which can reduce demand if it is elastic. Raising bushmeat
species, such as cane rats and porcupines, can also supply the urban luxury market,
which is driven by taste preferences. A number of bushmeat rearing projects currently
exist in Central Africa (Jori et al, 1998, pers obs, Gabon), but there are many
drawbacks to these projects. As with market enforcement, the effect on rural
livelihoods, through reduced bushmeat incomes, is not currently known. The
likelihood that rearing programs will produce enough cheap domestic meat to reduce
demand for wild meat is in doubt; hunted species are often frugivores, which are
expensive to feed, and have low reproduction rates (Jori et al, 1998), which often
makes them uneconomical to farm. Reared stock have to be seeded from wild stock,
and this can put pressure on wild populations; 90% of Ghana’s cane rat farmers
require wild stock (Asibey and Addo, 2000), and the removal of Siamese crocodiles

for wild farming has led to local extinctions (Mockrin et al, 2005). Finally, persuading
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local people to run these projects is difficult as they take up a lot of time and capital
compared with bushmeat where, under low enforcement conditions, costs are
currently minimal. Mockrin et al (2005) suggest that while rearing projects are a
useful commercial venture, supplying the urban rich with high quality meat, the meat
that they produce is too expensive to be a substitute for wild meat for the larger urban
middle-class and poor. An example of this problem is the Hopcraft game ranch in
Athi, Kenya, where bushmeat ranching was only economically viable once they

started selling meat to tourist hotels and restaurants (Stelfox et al., 1983).

A complementary approach to reducing urban consumption is to increase the
production of wild meat in tropical forests. No take areas, which are already used in
fisheries management (e.g. Williamson et al. 2004; Halpern, 2003), can supplement
hunted areas through dispersal of prey from ‘source’ populations at, or nearing,
carrying capacity. The theoretical increase in hunting yields and sustainability has
been tested using models of tapir hunting (Novaro et al, 2000), and the practical
advantages and disadvantages are currently being tested in the Congo, where the
PROGEPP buffer zone project has been running since 1998 (WCS Congo, 2007).
This project uses spatial management of bushmeat hunting, through the rotation of
hunting and no-take zones, in conjunction with projects to reduce hunting by
providing alternative protein sources, to sustainably harvest bushmeat around the
Nouabale-Ndoki National Park. The advantage to this method is that, compared to the
ineffective enforcement techniques in rural areas, this allows a sustainable solution
with relatively little ongoing management (Wilkie and Carpenter, 1999). Buffer zones
around protected areas could increase bushmeat productivity, but a number of studies
suggest that without reducing urban demand, hunting around national parks will
deplete source, as well as sink populations (Wilkie et al, 1998b). Currently, our
knowledge of prey populations is so poor, and prey density estimates so prone to error
that predictions of prey population dynamics, especially dispersal, in hunted and

unhunted areas are of little value.
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1.7.3 Controlling access

As areas of the forest are depleted, hunters will move onto new areas where yields are
higher, but only when the transport costs do not outweigh the benefits. Logging
companies have reduced transport costs for hunters, increasing road access and even
providing vehicles. However, controls on access to logging roads and concessions can
be effective. Companies can be economically motivated by the increasing demand for
certified timber, or through a conservation bond system (Auzel and Wilkie, 2000). As
45% of the Congo Basin is thought to be under concessions (GFW, 2000) the impact
of these controls could be extensive. Logging companies can be called on to reduce
access to the forest by closing old roads and destroying old bridges, and having
manned barriers on existing ones, to prevent commercial hunters from entering.
Workers from logging companies can be prohibited from hunting bushmeat, if the
company provides them with alternative farmed meat. Logging trucks are often used
to transport bushmeat, but by regularly checking trucks, and fining or firing workers

found to be transporting meat, this can be greatly reduced (Ape Alliance, 1998).

Community conservation schemes have also attempted to reduce the open access
nature of hunting in villages by providing communities and families with land-rights.
These schemes are by their nature small-scale and intensive, and for villages in the
Congo Basin the main landowner is generally the government. However, local
households often have de facto management control, and traditional systems were
very closed, with family ownership of the forest (Wilkie and Carpenter, 1999). Even
under a closed-access system, local communities must be small, impregnable to
outside hunters, and must not discount the future at a high rate for sustainable
management to occur (Becker and Ostrom, 1995), and there is little information on

how rural communities currently manage their bushmeat resources.
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1.8 Research questions

The aim of this thesis is to place bushmeat hunting in the context of village

livelihoods, exploring the factors influencing hunter behaviour.

Its specific objectives are to:

1. Investigate the socio-economic characteristics of hunters and hunting
households, the use of hunting incomes and the availability of alternative

livelihoods.

2. Examine the characteristics of the trade in bushmeat from forest to market, and

the economic decision-making of hunters.

3. Study the predictors of individual trap success, investigating the impact of

hunting and landscape variables on catch rates.

4. Describe the hunting strategies of village hunters, and the social, cultural and

economic factors that influence their behaviour and decision-making.

These four objectives will be addressed in four data chapters (Chapters 4 to 7).
Chapter 2 provides an introduction the study area, and the characteristics of bushmeat
hunting in Gabon and the study villages. The general methods used are then presented
in Chapter 3. I conclude in Chapter 8 with a discussion of the main findings of this

thesis and how they will influence further research and policy on the bushmeat trade.
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Chapter 2

2.1. Gabon

With up to 80% tropical forest cover, one of the lowest population densities in the
world, and one of the highest per capita GDP’s in Africa, Gabon has huge potential
for biodiversity conservation. Development and population pressures have had a
lesser impact on its forest cover or wildlife than some of its neighbouring countries,
but with declining oil reserves and a high growth rate, commercial logging and
bushmeat hunting are proving an increasing threat. In this chapter 1 will be
introducing the history, politics and economics that have shaped Gabon, and describe
how these have influenced the bushmeat trade and current hunting and conservation

policy.

2.1.1. Geography and climate

Gabon covers an area of 267,668 km?2, and is bordered by Equatorial Guinea,
Cameroon, the Republic of the Congo and the Gulf of Guinea (Figure 2. 1). Straddling
the Equator, 60 — 80% of Gabon is humid or coastal tropical forest (GFW, 2000;
percentage cover depends on the method of estimation), with grasslands to the south
and southeast across the border with Congo. Gabon has an equatorial climate, with
year-round high temperatures and humidity. Rainfall varies from an annual average of
120 inches (3,050 millimetres) at Libreville to 150 inches on the northwest coast, with
almost all of it falling between October and May (the wet season), although there is a
small (unpredictable) dry season in December/January. In the period from June to
September (the dry season) there is little rainfall (Figure 2. 2). Temperature shows
little seasonal variation, the daily average being about 81° F (27° C) (Encyclopaedia
Britannica, 2007).
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Figure 2. 1:

Map of Gabon, showing its position in Africa (top left) and borders with Equatorial

Guinea, Cameroon and the Republic of Congo (Figure reproduced from University of Texas library:
http://www.lib.utexas.edu/maps/gabon.html)
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Libreville, Gabon
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Figure 2. 2: Mean monthly temperature, precipitation and daylight for Libreville, Gabon. Data
provided by the National Oceanic and Atmospheric Administration (NOAA). Graph reproduced from
the World Climate Index (http://www.climate-charts.com/)
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2.1.2. Political History

It 1s thought that the first people in Gabon were the Babongo Pygmies, before the
immigration of other Bantu tribes. Currently Gabon’s population stands at 1,384,000
(UN, 2006), with of 41 different ethic groups, of which the Fang and the Bapounou
make up 49% of the population (Raymond, 2005). Other large groups include the
Ndzebi, Myene, Bakota, Eshira, and Okande. The first European traders to arrive were
Portuguese, but the French became protectors of Gabon in 1839 — 1841, by signing
agreements with coastal chiefs. The slave trade was active along the Gabonese coast,
and freed slaves founded Libreville, the capital, in 1849 after the French abolition of
the slave trade. In 1885 France officially occupied Gabon, and began to administrate it
in 1903, when it became one of the four territories of French Equatorial Africa. Gabon
gained independence from France again on August 17" 1960, when president Leon
M’ba was elected president. French has remained as the countries official language,
and ties with France are still strong, with French military presence in Gabon. The
French have also left the legacy of Christianity, which is the main official religion, but

individual tribes retain their own traditional beliefs.

Leon M’ba ruled until his death in 1967, when the then Vice president, E1 Hadj Omar
Bongo, automatically succeeded him. In 1968 Bongo declared a one-party state,
inviting all parties to form a new party, the Parti Démocratique Gabonais (PDG).
Bongo re-introduced a multi-party system in 1993, and there have been elections in
1993, 1998 and 2005, which President Bongo has won, despite two uncovered coups
d’etat, allegations of election rigging, and riots in 2005, when it was announced that
the president had won 79% of the vote (FCO, 2007, BBC 2005). International
observers of the 2005 election declared the results to be representative despite
irregularities. Having been in office for 39 years, Bongo is Africa’s longest serving

ruler (FCO, 2007).

2.1.3. Gabon’s economy

Due to the discovery of oil in the 1970’s, Gabon has the 4™ highest GDP per capita in
Africa, at $7,200 per person (CIA 2006 estimate), and the Human Development Index
for Gabon is one of the highest for West and Central Africa, at 0.633 (UNDP, 2004).

However, wealth is very unevenly distributed, and although there are no official
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statistics on poverty or wealth distribution it has has been suggested that 80% of the
rural population live under the povety line of less than $1 a day (Yates, 1996). Gabon
does not have a system of taxation, with the government drawing money directly from
the economy through oil and logging taxes and permits; this means that there is little

public accountability as to how oil revenues are spent (Yates, 1996).

Gabon is a classic ‘rentier’ state, which means that it is a ‘country that receives on a
regular basis substantial amounts of external economic rent’” (Mahdavy, 1970).
Gabon’s main raw materials are oil and timber. It does not actively contribute to the
production process of these materials, yet still shares in the incomes from the products
through renting exploitation permits to foreign (mainly French) companies (Yates,

1996).

2.1.3.1. Oil

Significant reserves of oil were found off the coast of Gabon (in the Gamba region) in
the late 1970’s, and have influenced the countries economy, population movements,
infrastructure and sense of identity; unfortunately not many of these changes have
been positive. In the 1980s, Gabon enjoyed high oil revenues and a population of
under a million people, earning it optimistic comparisons with Kuwait and Saudi
Arabia. Money was ploughed into infrastructure, including the Trans-Gabonaise
railway from Libreville to Franceville. However, oil revenues in dollars increased
cheap imports of food, which severely depressed the agricultural sector. Higher wages
in the oil sector increased this agricultural downturn, as people left rural agricultural

in search of employment in the capital (Wunder, 2004).

In 1986 world oil prices plummeted, and this combined with overspending on the
railway (which finally cost $3 — 4 billion in 1986 prices (Yates, 1996)), the CFA franc
devaluation of 1994 and low oil prices in the 1990’s has put Gabon in significant debt
to the Paris club and the IMF. Due to low economic diversification, Gabon’s economy
is also vulnerable to changes in oil prices; in 2006 oil revenues comprised 63% of the
government of Gabon’s budget, 43% of GDP and 81% of exports (US Bureau of
African Affairs, 2006). This is worrying, as at the beginning of 2005 the IEA

announced that without the discovery of new fields current production would exhaust
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Gabon’s oil reserves by 2012 (EIA, 2005). In the meantime, Gabon’s agricultural
sector has never recovered from the oil boom. Gabon is now dependant on imports,
even importing bananas from neighbouring Cameroon, and in the early 1990’s over

75% of all the food eaten in Gabon was imported (Yates 1996).

2.1.3.2. Timber
The forestry sector contributes around 7% of Gabon’s GDP (BAA, 2006), and one

species, Okoume (Aucoumea klaneana,) accounts for 71% of the felled wood (FAO,
2007). The number of active logging permits has grown steadily since the 1950’s (
Figure 2. 33), and in 2000 active logging concessions covered 12 million hectares, or
55% of Gabon’s forest area. Logging permits are granted by the government, which is
the major landowner; however logging companies are generally foreign-owned (GFW
2000). More than 90% of Gabon’s log production is exported (GFW, 2000), and Asia
is the primary importer. The industry is therefore vulnerable to market fluctuations,
and during the Asian economic crisis of 1997 - 98 Okoume exports dropped by 45%,
resulting in a stockpiling of timber, and the loss of may Gabonese jobs (GFW 2000).

Because Okoume is often the only species extracted, studies suggest that logging in
Gabon can potentially have a low impact on the forest structure, with an average of
10% canopy loss; however, 50% of the canopy can be damaged or disturbed due to
unsustainable logging practices (Wilks, 1990). The FAO has estimated that Gabon has
lost 20 — 30% of its original forest cover already, and the current deforestation rate is
estimated to be 0.5%, at which rate Gabon will lose 50% of its present forest cover in

the next 100 years (FAO, 1999).

Logging in Gabon has direct impacts on hunting; bushmeat is hunting and consumed
by workers in logging concessions and a study carried out in a logging concession
near the Lope reserve estimated that the 1,200 concession employees consumed 80
tonnes of bushmeat a year (Gabonese Govt., 1999). However, it is the secondary
effects of logging that are likely to have the most ecological impact, with logging
roads opening up previously inaccessible parts of the forest to hunters. The Global
Forest Watch (GFW, 2002) recently completed a study to find out how much

contiguous forest still exists in the Congo Basin, defining a ‘low-access tract’ as a
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contiguous forest block without roads or forestry tracks, of more than 1000km2 (the
area thought to be required to sustain populations of the majority of rainforest
mammals, Redford and Robinson, 1991). 73% of Gabon’s forest is currently in low-

access tracts, but of this, 58% is within logging concessions, and at risk.

1957 1961

Figure 2. 3: The area of Gabon covered by logging permits. Taken from: GFW, 2002. In 1957 the
timber concession coverage was 1.6 million hectares, in 1997 it was 11.8 million hectares and in 2000
it was 12 million hectares (GFW, 2002). In the past not all of the logging permits given out were
exploited, but now virtually all are. Figure reproduced from GFW, 2000.

Although laws do exist concerning the extraction practices in logging concessions, the
laws have been poorly constructed (three-quarters of the decrees planned for the
forestry activities law were never written (GFW 2000)), and are rarely enforced,
partly due to a lack of government enforcement agents. Permits are given on short-
term contracts (10 — 25 years), and are often illegally bought up by companies who
sublet them (a practise known as fermage). In this environment, there are few
incentives to practice sustainable logging. There are some signs of hope. In 1998 a
new forestry law was submitted to the National assembly, written to encourage

sustainable practice. One concession owned by the Compagnie Equatorial du Bois has
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also independently incorporated sustainable practice (including a tag system for
individual trees, and closing logging roads with locked gates) into their management
plans in order to get timber certifications for the environmentally-conscious European

markets (GFW, 2000, pers. comm., Jenmart, CEB).

2.1.3.3. Other extractive industries

Before the discovery of oil, timber and manganese were the main extractive industries
in Gabon, and in 2004 Gabon was one of the top five world producers of manganese
(Bermudez-Lugo, 2004). Aside from manganese, Gabon is rich in natural resources,

and has reserves of gold, platinum, diamonds, iron ore and uranium.

2.1.34. Agriculture

Although in Gabon’s official statistics, 60% of the workforce is employed in
agriculture (CIA, 2007), the commercial agricultural sector is very weak, and there are
no official estimates of its contribution to the GPD. The high number of agricultural
workers probably reflects that those people not employed in the extractive or services
industries (who might otherwise be recorded as unemployed) all have family
plantations (agricultural fields). Most rural families own a number of plantations in
cleared areas of forest around the village, and many urban dwellers, even in
Libreville, own plantations on the outskirts of town. Commercial crops sold in Gabon

include cocoa, coffee, sugar, palm oil and rubber.

2.1.3.5. Bushmeat

Although not officially included in estimates of GDP, it has been estimated that the
net worth of Gabon’s trade in wildlife is roughly equivalent to 2% of GDP
(Hammond, 1998).
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2.14. Population dynamics

Gabon’s population density, at 5.2 individuals/km? is one of the lowest in the world.
This low population probably stems from a historically low population, which was
then reduced further by the country’s slave trade history, and series of famines in the
1920’s (Pourtier, 1999). High levels of infertility also help to keep the population low
(Schrijvers et al, 1991). Gabon’s population is highly urbanised, and this is due to

rural-urban migration and the government policy of regroupement.

2.14.1. Rural-urban migration

Although the overall population has been steadily increasing (with a current growth
rate of 4.2%), since the 1950’s the rural population has been in steady decline, falling
from 416,000 in 1950 to an estimated 227,000 in 2005 (UN, 2007). In 1950 Gabon’s
population was approximately 469,000, with the majority (88%) of people living in
rural villages. Today an estimated 83% of the population live in urban areas, and
almost half of these people live in Libreville (UN, 2007). This dramatic change is due
to rural-urban migration, which was greatest during the oil boom, but is still
continuing, with a rural growth rate of -2.17 between 2000 and 2005 (UN, 2007).
Migrants leaving the villages to go and work in towns tend to be the young and
middle aged, leaving rural villages with populations with increasing higher dependant

populations (Figure 2. 4).
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Figure 2. 4: Frequency histogram showing the proportion of inhabitants of each age class, in the
rural and urban population of Gabon, 1993. Data taken from the 1993 Gabonese census (Gabonese
Government, 1993)
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2.1.4.2. Regroupement

Before the First World War, the population of Gabon was mainly nomadic.
Temporary villages comprised 1 or 2 ‘houses’, or families of the same clan, and
villages were often under 100 people. There were no main roads, and villages tended
to be distributed along tributaries and contours, producing a very dispersed, shifting

population (Figure 2. 5).

‘Regroupement’ describes the forced movements and consolidation of these nomadic
villages, which begin in the early 1900’s under French rule, but was only introduced
as national policy in 1947. One of the reasons for this movement was because
nomadic, dispersed populations made state control very difficult. Larger, fixed
villages stopped the fluidity of the previous nomadic system, allowing administrative
control, especially with the low population densities in Gabon and also providing an
accessible labour-force. Villages were located along roads for ease of access, and men
of working age in the new regroupements were also used as forced labour,
constructing the first main roads in Gabon. Another reason given for the
regroupements was that larger, fixed villages along main roads allowed for the

provision of healthcare, schooling, and sanitation and water facilities (Pourtier, 1998).

Regroupement continued after independence in 1960, and between 1960 and 1970 the
number of villages in Gabon fell from 4228 to 2876 (Pourtier, 1998). Figure 2. 5
shows how these regroupements radically changed the distribution of the Gabonese
population between 1940 and 1970. However, with the discovery of oil, and the
subsequent rural-urban migration, the size of villages did not grow as hoped, and in
1993 the mean size of villages was 80 - 100 (Gabonese Government, 1993), well

under the 1000 aimed from by the Gabonese government in the 1960’s.
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Figure 2. 5: The distribution of Gabonese villages in a) 1944 and b) 1970. During this period, the
policy of regroupement forced, or coerced villages to group together along main roads. (Figure
reproduced from Pourtier, 1998).
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2.1.5. Conservation and Gabon’s national parks.

2.1.5.1. Gabon’s biodiversity

Gabon’s forest is part of the larger Congo Basin forest, the second largest dense
humid tropical forest after the Amazon (

Figure 2. 6), covering approximately 2 million km®, and comprises over 90% of
Africa’s remaining tropical forest. The Congo Basin forest boasts some of the richest
wildlife and plant communities in Africa, and Gabon alone has 190 mammal species
(see WCMC, 2007 for full list), including 20 primate species, 676 bird species, and an
estimated 6,500 flowering plant species (World Bank, 2004; Christy, 2001), with up
to 20% of these species endemic to the country (Laurance et al, 2006). Gabon is also
home to an estimated 40% of the lowland gorillas in the world, 61% of the
chimpanzees, and 15% of the African elephants (World Bank, 2004). A full list of the

protected species in Gabon can be found in Appendix Al.

2.1.5.2. The National Park system

In 1999, six of the nations within the Congo Basin, including Gabon, signed the
Yaoundé agreement, creating the Congo Basin Forest Partnership (PFBC, 2007). The
aim of this partnership is to strengthen the links between these countries as concerns
their conservation policy, and the declaration in 1999 included plans to establish 10%
of each nation’s forest in protected areas (Kamden-Toham et al, 2003). In 2002
President Bongo delivered on this promise, creating 13 National Parks in Gabon
(Figure 2. 7), which are managed by the Gabonese Government in collaboration with
the Wildlife Conservation Society, the World Wildlife Fund and Conservation
International. These parks encompass about 30,000 km2, or 11% of the country’s land

areas (Laurance et al, 20006).

At present Gabon’s park system is very new. All of the parks have been delimited on
the ground, and in the larger national parks (such as Ivindo, Lope, Louango,
Mayumba, Minkebe and Plateau Bateke) preliminary monitoring rounds have been
completed, and ecoguards have been trained. However, some of the national parks

still have no management structure in place, and are only ‘parks on paper’ (Henschel,
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pers. comm.). Ecoguards also presently have no official mandate, and so although

they can patrol the parks, they have no authority to arrest people, or confiscate arms.

2.1.5.3. The potential for ecotourism

Ecotourism is growing at a world rate of 4.6% (Laurance, 2006). With the oil
revenues in Gabon declining it is important for the country to diversify, and the
national parks, and the charismatic fauna of Gabon provide a fantastic base for
ecotourism. However, tourism in Gabon is currently limited for all but the very
adventurous; there is very little access to the parks, which reduces the human impact,
but makes ecotourism difficult, and although tourist lodges have been designed, only
a few parks (Louango, Lope, Ivindo) have the infrastructure for tourists. More
generally, Gabon is a difficult destination for tourists. Very few Gabonese speak
English, access visas with a letter of invitation are required for entry into the country
and travel around the country is difficult and time-consuming. The forest in Gabon
also does not provide the same viewing experiences as East African savannas, with
hours of tracking on foot required to see certain species. Some ecotourism ventures
(e.g. the Mikongo gorilla project in Lope) have rebranded themselves as ‘forest

experiences’ due to this problem.
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Figure 2. 6: Vegetation classes across the Congo Basin; Gabon is generally covered by Dense moist
forest, apart from the grasslands of the Bateke Plateau in the southwest, extending across into Congo
and DRC. Figure reproduced from Eerens et al (2000).
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Figure 2. 7: The location of Gabon’s 13 national parks. National parks in patterned dark green.
‘Mont Seni’” and ‘Mbe’, in the Northwest corner of the county, together make up the Crystal Mountains

National Park. Major towns (black circles) and roads (black line) are also shown. Produced using
shapefiles provided by WCS Gabon.
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2.1.6. Bushmeat hunting in Gabon

2.1.6.1. The extent of the trade

The first countrywide study to try and assess the quantities of bushmeat consumed in
Gabon was carried out from 1992 — 1993 by Steel (1993), which suggested that
17,000 tonnes/year of bushmeat were being consumed in Gabon. However, the
sample size for Steel’s study was small, and did not use standardised methods for
rural and urban areas. Wilkie and Carpenter (1999) used rural and urban consumption
rates taken from studies in the Congo Basin to provide an estimate of 11,000
tonnes/year for Gabon, but this used a very low population estimate for Gabon of
760,000 people. A more comprehensive countrywide survey of bushmeat
consumption rates, in 1221 households in eight villages and four towns (including
Libreville) was carried out by WCS in 2002 (Starkey, 2004). They calculated a
consumption rate of 0.02 kg/AME/year (where AME is an Adult Male Equivalent, see
Starkey, 2004 for methods) for urban areas, and 0.26 kg/AME/year in rural areas
(high compared with other areas in the Congo basin; see Wilkie and Carpenter, 1999).
Extrapolating up for this suggested a consumption rate of 26,000 to 33,000 tonnes per
year for the whole of Gabon given the population size in 2002 (Starkey, 2004). The
difference between Steel and Starkey’s estimates may be due to changes in per capita
consumption of bushmeat between 1993 and 2002, but could also be due to
differences in the data collection methods. However, observational data suggests that
there has been an increase in the last 20 — 30 years in the consumption of bushmeat in

Gabon (Adams and McShane, 1996, Wilks, 1990).

Even though Gabon’s population is highly urbanised, the rural population consumes
approximately half of the total bushmeat consumed in Gabon, due to higher per capita
consumption rates. For instance, although Libreville accounted for 40% of the
population in Gabon in 2002, its inhabitants only consumed an estimated 16% of the
bushmeat (Starkey, 2004). The recent urbanisation of Gabon is likely therefore to
have influenced the overall consumption of bushmeat in the recent past. Starkey
(2004) found that, assuming that the per capita consumption of bushmeat in rural and
urban areas was the same in 1993 as it was in 2002, and given the 1993 population

size and the number of rural and urban dwellers, the total amount of bushmeat
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consumed in 1993 would have been 24 — 35,000 tonnes a year. This suggests that
despite an increase of 36% in the population of Gabon between 1993 and 2002, the
total amount of bushmeat consumed per year would have stayed stable if per capita
consumption did not change. However, with the urban population already at 83%), it is
unlikely that the rural-urban shift will dampen the effects of further population
increases on bushmeat demand quite as much. Schenck et al (2006) predict that at the

current growth rate, demand for bushmeat is likely to double in the next 25 — 35 years.

2.1.6.2. Urban demand and rural supply

Studies into the urban consumption of bushmeat in Gabon suggest that in Gabon the
preference for bushmeat in urban centres is weak, and that education programmes and
elevated prices may have a big effect on reducing urban bushmeat consumption. A
study by Wilkie et al (in press), using market and consumption data from across
Gabon suggests that bushmeat may be an elastic good, with the consumption of
bushmeat declining with increases in its absolute price and price relative to
substitutes. When presented with alternative type of protein during a taste test
(Schenck, 2006), urban consumers in Gabon did not show a strong preference for
bushmeat. During interviews with consumers in Libreville, Starkey (2004) found that
reasons for eating bushmeat included a preference for the taste, familiarity with the
meat and nostalgia for village cuisine, and the perception that bushmeat was more full
of ‘vitamins’, and so healthier than frozen meat. Those who didn’t eat bushmeat said
that this was due to the high prices, the unhygienic way that the meat was transported
and sold, and diseases associated with the meat. Younger participants, who had grown

up in the city, were also reported to avoid eating bushmeat.

Despite these promising signs, currently there is a thriving bushmeat trade in Gabon,
and household surveys in Libreville have shown that traded meat is being brought into
Libreville from across the country, even arriving from neighbouring Congo

(Figure 2. 8).
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Figure 2. 8: The origin of bushmeat consumed in Libreville that was did not pass through formal
markets. Figure reproduced from Starkey, 2004.

There is much less information on role of hunting in rural communities in Gabon,
with only two detailed village studies to date. (Lahm, 1993; Starkey, 2004). Both
these studies suggest that the trade in bushmeat in rural areas provides an important
source of income for village households (Lahm, 1993) used ecological surveys and
hunter interviews to look at the impacts of village hunting on prey populations, and
investigate the role of hunting in rural communities, and found that 73% of
households gained some of their income through bushmeat. Starkey (2004) then
investigated the role of hunting for consumption and income at the level of the
household in more detail, using quantitative recall surveys of the use of forest
products, for 92 households in 6 villages in the Ogooue-Lolo province between
September 2001 and May 2002. He found that 58% of the animals captured were sold,
and that hunting contributed between 15% and 72% of total household incomes, with
the percentage of incomes provided through hunting increasing with the remoteness of
the village. Starkey (2004) also collected data on the hunting techniques used, species
captured, and which animals were eaten and sold, during these recall surveys, and his

results will be discussed in more detail where pertinent to the results of this study.
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2.1.6.3. Ecological impacts of hunting in Gabon

A number of studies carried out in Gabon have shown that, as for much of Central
Africa, hunting pressure is locally reducing prey populations, especially larger-bodied
species and primate populations (Lahm, 1993; Laurance, 2006). From here, the next
step is to quantify the effect of hunting in Gabon’s landscape. This has been initiated
by Walsh et al (2003) who have used data on the abundance of gorillas under different
levels of hunting pressure/distance from human populations centres, and the
geographical distribution of hunting pressure in Gabon (using a proxy of population
size), to produce a landscape model of the effect of hunting and Ebola on gorilla
populations in Gabon. By performing a landscape assessment they were able to
estimate that there has been a 50% decline of Gabon’s gorilla population. It is possible
that in the case of Gabon, the regroupement of villages, and the low population
densities may mean that in large areas of the country prey populations are currently in
good shape, even if there is intense local depletion of prey species in hunted areas.
However, without data on the distribution of hunting pressure in Gabon this is only

speculation.

2.1.64. Hunting regulations in Gabon

The current hunting laws in Gabon have been in place since 1956 but were recently
updated in 2004 (and are summarised by Christy, 2006). Under these laws, all cable
snare hunting, net hunting and dog hunting is illegal, whether for subsistence village
use or not. The only legal forms of hunting are ‘traditional’ village hunting techniques
(snares using raffia instead of cable, and bows, spears and pitfall traps), and gun
hunting, which is only legal under certain conditions. It requires three permits: a
permit to own a gun (which must be a basic shotgun, not an elephant gun), insurance
for the gun, and a hunting permit. Gun hunting at night is illegal, and there is also a
closed season, from the 1% September until the 1* March (most of the wet season), in
which no gun hunting is allowed. All forms of hunting must be carried out within the
village territory. This is not clearly defined in the hunting regulations, but in forestry
regulations a village territory is defined as the areas within a Skm radius of the

village.
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No hunting of protected species is allowed and there is a limit to the number of
partially protected species that can be hunted per hunter (there are 58 protected
species and 18 partially protected; see Appendix Al). For unprotected species there is
a bag limit of no more than 9 animals per week, and no more than 3 individuals of the
same species per trip. For all species only male animals can be hunted. In addition to
this, in response to an Ebola outbreak in the North of the country in 2002, the
Ministry of Health banned the consumption, transport and trade of all primates in the
country. All sales of bushmeat outside of the village are illegal unless a special permit
has been awarded, however, sales of bushmeat within the village that the hunter

comes from are allowed, as is the transport of meat for personal consumption.

Penalties for breaking these laws include prison time and fines. For hunters found
selling bushmeat, using illegal hunting techniques, or hunting outside their village
territory fines can be from 10,000 to 1,000,000 CFA (20 to 200 US dollars), with
from 5 days to 3 months in jail, depending on the offence. Penalties are much stricter
for hunting in protected areas, and hunting protected species, with fines of 100,000 to

10,000,000 CFA (200 to 20,000 US dollars) and 3 to 6 months in jail.

These are very strict hunting regulations, and when first produced they borrowed
heavily from French hunting legislation, and therefore are not very well suited for
purpose (Pers. comm. Olivier Hymas, bushmeat coordinator WCS). Although
penalties are strict, there is very little enforcement. The Department of Wildlife and
Hunting is part of the Ministry of Forestry and the Environment, and the Eaux et
Forets (water and forests) agents who are employed to make sure that logging
companies are acting within the law, are also responsible for hunting law
enforcement. In 1999 in the Ogooue-Lolo province (the site of this study) there were
10 agents, with only 4 vehicles, patrolling an area of 25,200 kmz, which is close to the
size of Equatorial Guinea (GFW, 2000). During the 15-month village study carried
out by Starkey (2004) in this region, there were no arrests or penalties, although all

hunters were obviously breaking the law.
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2.1.6.5. Current proposals for controlling the bushmeat trade in Gabon

Currently the enforcement of hunting regulations focuses on the trade of wildlife in
the larger urban markets. This is mainly because of the bottleneck that markets
provide; a few Eaux et Foret agents policing an urban market are able to cover more
of the commercial trade than they are at the village level, with over 2400 villages in
Gabon. Targeting the commercial urban trade also means that subsistence use of
bushmeat in rural villages is less likely to be affected (see Chapter 4 for further
discussion). In order to reduce to consumption of bushmeat in urban areas the demand
for bushmeat needs to be decreased and the demand for substitutes increased. A

number of strategies to achieve both of these are currently in use in Gabon:

Increasing the price of bushmeat, through enforcement

Market studies carried out by WCS (Wilkie et al, in press) suggest that a 25% increase
in the price of bushmeat would result in a 20% drop in consumption, due to the price
elasticity of bushmeat. Increases in the price of bushmeat can be achieved by
restricting supply, and by increasing costs for the vendors, through fines and taxation.
Currently the Eaux et Foret agents in Libreville and other market towns enforce the
bushmeat trade laws at the level of the market, where there is perceived to be a
bottleneck in the trade. However, currently the number of agents and the number of
market raids are so few and far between that they have little impact. Another problem
with enforcement at the market level is that in Gabon up to an estimated 95% of
bushmeat is consumed outside formal markets, travelling directly from hunter to
consumer, with a large amount of trade carried out by individual vendors or hunters
(Steel, 1993). Enforcement at the market level can increase this individual trading.
Indeed, after a crackdown on bushmeat trading in the Koulamoutou market, the trade
was simply forced underground, and was sold from freezers in the back rooms of

many stores (pers obs).

Much of the meat destined for Libreville (for the formal and informal markets) is
transported on the Trans Gabonaise railway. CITRAG, the company in charge of the
railway, has agreed this year to police this route and remove any bushmeat found on
the trains. Under new laws any bushmeat found must then be burnt to prevent it from

reaching the markets through a more circuitous route (pers. comm. Hymas, 2007).
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Similar policing has been suggested for the main route economique running through

Gabon from Franceville to Libreville (Abernethy, pers. comm.).

Livestock and bushmeat rearing

Increasing the supply of substitutes for bushmeat is a harder task. Gabon already
imports a great deal of frozen meats, and these are already often cheaper than
bushmeat in urban markets. The charity Veterinares Sans Frontiers has set up two
bushmeat rearing projects in Franceville, one with cane rats and one with porcupines
(Jori et al, 1995, Jori et al, 1998), in order to supply two preferred bushmeat species in
a sustainable manner. These programmes are showing signs of promise, but are
experiencing the price and production problems outlined in Section 1.7.2. The scale of

the programme is not large enough as yet to have any impact on the wild trade.

Working with logging companies

WWF have been working with the Compangnie Equatorial du Bois (CEB) since
2000, to provide and implement a strategy to prevent bushmeat hunting in the
concession. Up and running strategies include the blocking of old logging roads with
barriers, and manned barriers on active roads, with permits required for access into the
concession. Workers are banned from hunting, and to provide alternative sources of
protein, CEB has a livestock and fish-farming programme (pers comm., Phillipe

Jeanmart, WWF).

Education

Biodiversity education programmes are currently being run by WCS, WWF and
ECOFAC, in local schools around the national parks, with the premise that children
who grow up with positive attitudes towards the forest will be more likely to want to
preserve it when they become adults. WCS also help to teach university students in
Libreville and Franceville in biodiversity monitoring techniques, and give lectures at

the university on the bushmeat trade.
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Monitoring

WCS have been monitoring 6 of the larger markets in Gabon (including the Oloumi
market in Libreville) since 2000, as a tool to track the urban trade and measure the
effects of different policies to reduce urban consumption. Monitoring of wildlife
populations and hunting sign in and around 9 of the 13 National Parks has been going
on since 2003. This will enable the impact of hunting from surrounding villages on
the prey population within the parks to be quantified, and will be used to track
changes in hunting intensity and prey densities over time. These monitoring

programmes are still in their infancy, and analysis of preliminary results is imminent.

Implementing new bushmeat policy in Gabon

Environmental policy in Gabon is moving at a fast pace since the creation of the
National Parks. In 2002 the FAO organised a government and NGO meeting at Lope
National park to brainstorm changes to the current bushmeat policy. Some of the
changes have been implemented in the new hunting laws (Christy, 2006) and have led
to the new enforcement policies on the railway. In 2007 a follow-up meeting was held
in Libreville, moving towards the implementation of a National Strategy for hunting,
to be implemented through a new department (Bureau National de coordination de la
mise en oeuvre de la stratégie et des plans d’action sur la faune sauvage

(BNCMO/SPA-FS)) within the Department of Wildlife and Hunting.
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2.2. Study site villages

2.2.1. Choosing a study site

In order to provide the level of detail required for an in-depth analysis of the bushmeat
trade at the village level, a case-study approach was used. The two villages chosen for
this study were Dibouka and Kouagna, approximately 40km (or 2 hours drive)
southwest of the town of Koulamoutou (and the nearest market) in the Ogooue-Lolo
province, central Gabon (Figure 2. 9). Malcolm Starkey, who collected data on
household incomes from 2000 — 2002, was also based in these villages. Using the
same village to collect detailed hunting information means that the data from these
two studies, being collected only 1 year apart, can be combined to produce detailed
information on most elements of village livelihoods, which is generally not possible
during one study, due to time and resource constraints, and responder-fatigue if too
many questions are asked simultaneously. There were also advantages to working in
a village which had already experienced having been part of a research project, as
trust between the researcher had been built, which provided an easy starting point for
this study. Unlike most of the previous studies on hunting, Dibouka and Kouagna are
not close to any protected area, being 75 km and 45km as the crow flies (no road
access) from the borders of Lope and Biroughou national parks (which may act as

source populations of prey), and so provide a more representative case study.

2.2.2. Dibouka and Kouagna villages

Dibouka and Kouagna villages lie on the N4 road, which is one of the main roads in
Gabon, and one of the oldest, having been opened in the 1950’s (Pourtier, 1989).
Older members of the village remember being forced to build the road under French
rule (pers. comm. Chief of Kouagna). Cars travel from Koulamoutou to Libreville via
Dibouka and Kouagna when the Route Economique is closed, and it is not unusual to

see 3 — 5 cars passing through the village each day.

Dibouka (Figure 2. 10a) is a relatively large village for Gabon, with 301 permanent
residents and 45 households; Kouagna (Figure 2. 10b) is smaller with 131 residents
and 30 households. As with many rural villages in developing countries, the age

structure
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007 TerraMetrics
ropa Technologies

Figure 2. 9: The location of the two study villages, Dibouka and Kouagna, with (a.) an outline map
of Gabon, showing the main roads (blue) and towns (red), and the study site in yellow (produced using
shapefiles provided by WCS Gabon, and (b.) a satellite map showing the positions of the study
villages, and other surrounding villages on the same road, and Koulamoutou, the nearest town and
market (reproduced from Goggle Earth, 2007).
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ey

Figure 2. 10: The two study villages of (a.) Dibouka and (b.) Kouagna, Ogooue-Lolo province, Gabon
Photos by Lauren Coad
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in Dibouka and Kouagna is biased towards the under 20’s (Figure 2. 11). Due to the
low number of households between the two villages (75 in total), there was no need
for sampling, and all households and individuals that were willing to cooperate were

included in surveys during the study.

The majority (91%) of residents during the study period were of Pouvi ethnicity (as
are most villages from Koulamoutou to Mouila-Pouvi), with a few Massonga, Ndzebi
and Pounou (Gabonese ethnic groups), and one Congolese, who have mainly come to
live in the villages through marriage. The Pouvi (also known as ‘Bapove’) are a small
ethnic group, with their own language, only existing in the Ogooue-Lolo province,
and comprising 5000 people. French and Pouvi were both spoken in everyday use, but

the older members of the village (over 70) often only spoke Pouvi.

704 —

60+

504 —

40

304 —

20

Figure 2. 11: Histogram showing demography of Dibouka and Kouagna (combined). Data taken
from this study: see section 3.4.2.1, Chapter 3.

Dibouka and Kouagna are not quite distinct villages, as they are perceived to be part
of the same regroupement. Kouagna has its own village chief, but the chief of
Dibouka is also the chief of the two-village regroupement. Each separate village has
its own forest territory, and residents describe themselves as either from Dibouka or
Kouagna, not from the regroupement, but there is a shared history, and migration of
residents between the two villages is common. The closeness of the two villages is

reflected in the friendly behaviour between residents, whereas relations with the
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neighbouring village of Mouila Pouvi are frosty, and sometimes end in fistfights.
Each village is divided into guartiers, which represent the old villages and clans that
were brought in from the forest to form the regroupement along the road, but the
importance of the quartiers has been diminishing over time, and will be discussed in

chapter six.

Houses are predominantly made of mud or wood, with corrugated iron roofs. Before
the regroupement houses were built using lianas, sapling trees and marantacaea
leaves, but this type of house is now only used in hunting camps. Both villages own
deep-water pumps, and Dibouka has a dispensary; a nurse is employed in the village
by the government, however he has no supplies. Originally the dispensary had a solar-
powered fridge to keep medicines in, but this broke at least 4 years previous to my
arrival, and has not been fixed. Similarly both villages have a generator, but the
generator in Dibouka was broken throughout the study period. The generator in
Kouagna was working, but diesel is too expensive, and so there were only a handful
of nights during the two years that I was there when it was run; these were ceremony
nights or public holidays, when the village grouped together to buy diesel. Dibouka
boasts a large school, which is used by the surrounding three villages, employs three
teachers, and teaches up to secondary level, when those children who’s families can
afford it go to live in Koulamoutou to continue their education. Dibouka also has a
cement-built market in the middle of the village, where the community can sell

agricultural produce.

Both Dibouka and Kouagna had small shops (one in Kouagna and two in Dibouka),
which doubled up as bars, selling basic goods such as tinned fish, pasta, rice, drinks,
tobacco, some vegetables and some clothing; a full list of stocked goods can be found
in Appendix A2.9. Individual households also sold a small amount of produce, such

as beer, tomato paste and tinned fish (imported from France).

Agriculture is the main livelihood activity in both villages; Starkey (2004) reported
that 75% of household incomes in Dibouka and Kouagna came from agriculture. Each
women of working age owns 2 — 3 plantations (illustrated in Figure 2. 12), and the

main crops grown were Manioc (cassava), tarot (another type of tuber), sweet potato,
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peanuts, cane sugar and plantain, all of which were sold to traders from Koulamoutou,

Franceville and Libreville, as well as making up an important part of the local diet.

Livestock, in the form of chickens, goats and sheep, were kept by most households,
but are used as savings, rather than a form of protein. Fishing was rare, as the river
had been polluted 2 years earlier by some local boys who tried to increase their catch
by putting a potent herbicide into the main river. The river has yet to recover.

Livestock and fishing are discussed further in Chapter 4.

Another 15% of household incomes came from hunting, and only 10% of incomes
came from other livelihood activities. Although the ‘Société du bois Lastoursville’
(SBL) owns logging permits for the forest surrounding Dibouka and Kouagna, they
have not yet started to exploit the area, and so provide no local employment. A cocoa
plantation just outside Ndjole used to employ a large proportion of the men in both

villages, until it closed in 1997. Employment opportunities in the two villages will be

researched in detail in Chapter 3.

Figure 2. 12: An example of a village plantation. This plantation is less than a year old, with

evidence of the burning used to clear it. Young tarot, cane sugar and plantain plants are visible. Photo

by Lauren Coad
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There are two modern religions in the village: Catholicism and Bahai, and Dibouka
has both a church and a Bahai temple (both mud and corrugated iron construction).
However, these new religions rest, sometimes uncomfortably, alongside older
traditional practices, including bwiti and nzergho. Bwiti, the major traditional belief
system in Gabon, and very much alive; during my time in the village I was able to
observe the public aspects of the ceremonie du diable, which is the mwiri coming of
age ceremony for a young Pouvi boy, before he can be initiated into the bwiti (Figure
2. 13). The vast majority of men in Dibouka and Kouagna carried the circular brand
given to them during this initiation. The nzergho (the Pouvi word for leopard) society
is made up of the powerful, usually older men in the village. On several occasions
during my stay the women in the village had to stay inside during the night with their
windows and doors locked, while these men drove the leopard spirits out of the
village. The leopard is one of the totem animals for the Pouvi (the only other I heard
of being the African grey parrot), and if one is hunted accidentally a ceremony must

be performed by the nzergho.

Figure 2. 13: Part of a mwiri ceremony in Dibouka, 2004. The young men shown will go through a
three-week initiation, during which they will branded, which singles them out an initiated Pouvi man.
Photo by Lauren Coad
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2.2.3. Hunting strategies in Dibouka and Kouagna

Four type of hunting strategies existed in Dibouka and Kouagna: trap, gun dog and net
hunting. Most hunting in these villages is either trap or gun hunting, with a very few

hunters practising net and dog hunting.

2.2.3.1. Trapping

Trapping was the dominant form of hunting in the two villages. Traps were generally
constructed using sapling trees and cable, which was introduced in the 1940’s by the
French and replaced the traditional raffia ropes. Two types of trap predominated:
tsonde neck traps and toule foot traps (Figure 2. 14). Toule traps are laid on
established animal paths, are capable of catching a wide range of species, and their
mechanism is explained in Figure 2. 15. Tsonde neck traps have a similar mechanism
(Figure 2. 16), but target smaller animals. Neck traps are generally laid in groups, at
intervals along a barrage — a wall made of palm leaves. This is laid perpendicular to

an animal path, or paths, with the only gaps in the wall filled with traps.

Young boys also laid two types of traps for birds; a cage-trap, called rghbolie, made
from sticks and baited with banana, and glue traps (bulembo) using tree resin.
However, these were seldom checked, and only caught very small birds. Because it
was a very infrequent activity of young children, and very hard to monitor, the catches
of these traps have not been included in this study. Historically, the types of trap that
were used in the past were also more diverse. They included pitfall traps (named ébé
in Pouvi), traps that used suspended logs to crush animals (rghenyenga), and overhead
traps running between trees for monkeys and civets (ngambi), and a selection are

illustrated and described in Figure 2. 17.

Hunters laid their traps along private paths, generally leading from one of the
principal village paths, with traps distributed close enough to one another that they
could all be visited in one trip. Hunters would then visit these trapping areas a couple
of times each week, to check for catches, and would also take the opportunity to add
more traps, or remove old traps. The number of traps that each hunter owned varied
widely and trapping distributions and strategies will be described in detail in Chapters

6 and 7.
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Figure 2. 14: Foot (Toule) and Neck (Tsonde) traps. Photos by Lauren Coad

a. A dormant foot trap, and a porcupine caught in a foot trap. Foot traps are quite
cryptic, and are capable of catching a wide range of species.

b. A dormant neck trap, and a cane rat caught in a neck trap. Palm leaves are used to
produce a barrage, or wall, along an area of thick vegetation. Animals travelling
across the line of the wall are forced to find a gap in the wall in order to cross it,
and hunters provide gaps in the wall, which is where the trap is placed.
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Sapling

The wire is looped
around a peg. When
the trap is dormant,
the peg (and the wire)
is held in place by the
large branch and the
stick.

Stick to hold peg in
place against large
branch. Only gently
buried so that any
small movements
from an animal will
push it down,
releasing the peg,
and springing the
trap

Figure 2. 15: The mechanics of a foot trap. Photo and drawing: Lauren Coad

Cable
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Small branches laid across
the pit, and camouflaged
with leaf litter. The trap is
sprung when an animal
pushes these branches
down, hitting the buried
stick, and releasing the
peg, and the wire. As the
wire loop catches against
the animal it tightens, and
lifts the animal by its foot
into the air.

Large branch of ~5cm
diameter. Hammered into
the ground, has to hold
everything in place
against the pressure of the
bent sapling.
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Side-
branch

Lower branch,
loosely held in
place by vertical
supports, which
keeps the peg in
place until the
branch is
dislodged by a
passing animal.

Figure 2. 16: The mechanics of a neck trap. Photo and drawing: Lauren Coad

Sapling

e

Wire loop, under no
tension. When the
animal  knocks  the
branch below the loop
away, the peg is
released and the sapling
springs up, pulling the
loop tight around the
animal’s neck.
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Peg, which prevents
the sapling from
springing up. It is kept
in place by being
tucked under the side-
branch, and balanced
on the lower branch.
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Clockwise from top left:

a: Pitfall traps (ébé). Used in the past before wire snares were introduced. They were still used after the regroupement, but
stopped being used around the 1940’s — 60’s. Approx 4 foot deep, were disguised with a layer of sticks and leaf litter, and
were often used to catch duikers and red river hog. Now prove a hazard to gun hunters at night.

b. The modern equivalent of pitfall traps. Shallow pits with a board of wood with exposed nails. Use to deter human and
elephant plantation raiders.

c. Glue traps (bulembo). A type of tree resin is used as glue, and spread over sticks, which are laid on the forest floor next
to bait (often banana). Birds then become stuck while foraging. Used by young children, and often for play rather than
food.

d. Overhead ngambi traps. Used to catch civets and small monkeys. Two bamboo poles span two trees across a human
path, providing an overhead route across the path. A trap similar to a neck trap is positioned in the middle of this overhead
route. The trap in the photograph was the only trap in the two villages of this type seen during the study.

Figure 2. 17: Traps used infrequently in Kouagna and Dibouka. Photos by Lauren Coad
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2.2.3.2. Gun hunting

Gun hunting was overwhelmingly a night activity. Older hunters told me that in the
past they hunted by day, and it was the reduction in prey that had forced them to now
hunt at night. Hunters leave the village in the early evening, to walk out from the
village to their hunting area, or hunting camp. They then walk at a slow pace, keeping
as quiet as possible, and using a powerful head torch to scan for prey. I was not
allowed to accompany the hunters on a gun hunting trip because I was a white woman
and the hunters were afraid that I might get hurt. However, Starkey (2004)
accompanied several gun hunters during his fieldwork in the same villages, and
reported that once an animal has been found, the skill in hunting was to keep the torch
beam steady on the animal, while raising the gun to shoot. Prey were usually detected
at close range (10 — 15m). Gun hunting during the day generally occurred as part of
another activity; for instance when hunters went to check their traps they would often
bring a gun with them, just in case an animal was spotted. Infrequently the older
hunters would go monkey hunting early in the morning, when monkeys were more

likely to be found in the trees surrounding the village, and by the larger rivers.

Hunters used a single barrel 12 gauge shotgun, with 00 cartridges, which were often
collected and refilled. Thirty-three guns were owned in the two villages, and this high
number was probably due to the wages from the cocoa plantation in Ndjole during the
1990’s. Many of the old hunters reported an increase in hunting after this plantation
shut, partly due to gun purchases from the wages, and partly due to the increase in
unemployed men in the villages. Although not every hunter owned a gun, most
hunters were able to borrow a gun from a friend or family member in exchange for

some of the catch, and so ownership did not necessarily limit hunting.

These guns were capable of killing prey up to the size of a red river hog, but buffalo
and elephants required a chevrotain rifle, and nobody in either village owned one.
When there are crop-raiding problems due to elephants, villagers can appeal to the
Eaux et Foret, who will, if deemed necessary, send a trained hunter with a chevrotain

rifle.
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2.2.3.3. Dog hunting

Dogs were used during gun hunts during the day, to flush out prey. Dogs were also
trained by young hunters, who had not yet learnt how to use a gun, to fetch and

retrieve medium-sized game such as cane rats, porcupines and blue duikers.

2.2.34. Net hunting

Net hunting occurred very infrequently, and was only performed by the very oldest
hunters, as it was a traditional technique used in the old villages before the
regroupement and the introduction of cable and guns. Net hunting generally took 2 — 3
days, and sometimes up to 1 week. Hunters would travel to the known location of a
porcupine den, and would then encircle the den with nets (generally made from
raffia), and flush out porcupines into the nets using fire and/or dogs. Afterwards,
hunters either returned to the village, or smoked the catch over a fire to preserve it and
moved onto the next den. Net hunting could only be carried out during the dry season,
because rain quickly rots the nets. Interestingly, the older hunters told me that they
always left some porcupines in the den, and then left it alone for the rest of the dry

season, so that the den would have a chance to recover after the harvest.

2.2.3.5. Hunting camps

Hunting camps were used by some of the more active hunters, to allow them to set
their traps further into the forest. They were generally a days walk from the village,
and were often on the site of old villages, due to the fruit trees found in these sites.
Camps were also constructed in the style of old villages, with houses made from
saplings and palm and maratacaea leaves (Figure 2. 18), rather than wood and
corrugated iron. Hunters would bring with them supplies of rice and tobacco, and
would then stay in the camp for 2 — 7 days, eating some of their catch and often
smoking the rest to preserve it. One hunter based himself in a hunting camp, and
would come back to the village with for short visits, to sell smoked bushmeat and re-
stock. While in the camp, hunters often checked their traps during the day, and then

went gun hunting at night, to capitalize on their time there.
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Figure 2. 18: A hunting camp, used regularly by the hunters of Kouagna. Photo by Lauren Coad
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Chapter 3

3.1 Overview of data collected

In Chapter 1, the research questions posed by this thesis were outlined. To address
these questions, data was collected from two villages, from September 2003 to March

2005, providing information on:

1. The socio-economic characteristics of the village households and
individual community members, including hunters.

2. The livelihood options and activities for men in the village.

3. The hunting effort, hunting methods and characteristics, and offtakes
of village hunters, followed over the course of a year.

4. The characteristics of the offtake, including its fate (eaten, sold etc),
destination (village, town), and the profits made by hunters.

5. The use of hunting incomes.

6. The past and present hunting practices, and the perceptions of hunters

as to the changes in hunting practices and prey availability, over time.

In this general methods section I have provided an introduction to the general field
set-up, and have then outlined the main data collection methods. The subsequent use
and analysis of this data to answer specific research questions is explained in each

data chapter.

3.2 Community participation

Community participation in this project was very important. In order to become
accepted by the community, and so that we could learn about each other, I spent the
first three months in Gabon (July 2003 — September 2003) in Koulamoutou and
Dibouka, learning about the culture, improving my language skills, and being shown
the forest and hunting techniques by my first field assistant, Mbombe Wilson. I also

spent time helping the women in the plantations, to get to know people and show
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them that I wasn’t just going to observe from a distance. The community were from

the start incredibly welcoming, and treated me with immense kindness.

When we began the study, in September 2003, we began by holding a large
community meeting, where I introduced myself, and the project, with the help of
Mbombe Wilson, who translated it all into Pouvi. We then had a question and answer
session, and made sure that everyone was happy with the project before proceeding.
Another two of these general meetings were held during the study, partly to keep
people updated and iron out any problems, and partly to provide a small thank you

with an evening of drinks.

Generally, hunters and the community as a whole were happy to be involved in the
study (partly through kindness, and partly because they found a white woman in the
forest amusing!). Some of the older hunters (age 70 — 80) were uncertain about the
project, mainly because I was a ‘moutanganye’ (white/stranger) and they were old
enough to remember French occupation. Fortunately they often had children or
grandchildren who were happy to show me their traps. Ultimately, only four of the
total 86 potential hunters were not happy to work with us, and the reason given was
generally that animals would be frightened away during the hunter follows and work
with the traps. This was not a complaint voiced by any of the other hunters
cooperating with the study, and it is more likely that they just did not trust me. For
three of these four hunters, several follows were carried out before they decided not to
be part of the project. Using this information, and through discussions with my field
assistants, I estimate that the traps belonging to the four hunters represented

approximately 4 to 5% of the total number of traps laid during the study.

As described in Section 2.1.6.4, Chapter 2, trapping is illegal in Gabon, gun hunting
requires permits (which hardly anyone owned in Dibouka and Kouagna) and 40% of
the species present in the forest around the villages are protected and partially
protected species. However, I am confident that hunters did not withhold information

on the species that they caught, or the methods of capture, for three reasons:
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1. Hunters were actually excited to show me new species, often coming to my
house to tell me if something big or interesting had been caught. During the
study I registered the capture of a number of protected species.

2. Another researcher, Malcolm Starkey, had recorded bushmeat captures a year
beforehand, and no penalties had arisen from their cooperation. A trust had
therefore been built before my arrival.

3. I was observed to be on ‘their team’, after being picked up by the Gabonese
authorities which control bushmeat hunting and taken into town for not filling
in my own permits to work in the village, which gained me some very useful

street cred!

To thank hunters for their time, they were bought a drink, or something small from the
local shop, at the end of a hunter follow, but money was never given for participation.
These gifts were small enough that they are highly unlikely to have influenced

hunting activity.

3.3 Field assistants

Three men were employed in each village. Because the majority of men in these
villages were involved in hunting to some extent, the employment of village men will
have reduced the number of hunters active in the village. This could not be avoided,
as the community would have distrusted men from outside the village. Each assistant
was paid a monthly wage equivalent to that of an agricultural worker in the village,
and all assistants were involved in all aspects of fieldwork. Each day a field assistant
was based in the village to collect data on the hunting trips, and any animals that were
brought back, and the remaining two were employed to carry out hunter follows
(which was always done with a minimum of two people due to the amount of data that
had to be collected), or when there were no hunters to accompany, household and

hunter interviews.

In August/September 2003, field assistants were trained in socio-economic semi-
structured interview techniques, use of GPS units, and the data collection techniques
required for hunter follows. This was achieved using a number of ‘dummy runs’ in a

neighbouring village, Mouila Pouvi, with a hunter and his family who were willing to
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take part. At the beginning of the study, I accompanied the two village teams on their
first hunter follows and household interviews, to iron out any problems. The
definitions for the different categories of hill, river, forest and understorey density
were explained and standardised during these first trips, and each time that [ went on a
hunter follow with each team, we made sure that everyone was still assigning the

same categories.

At the beginning of the project, a third village team was employed in the neighbouring
village of Mouila Pouvi. However, three villages meant that my time was too thinly
spread between the villages. Three months into the study, in December 2003, I
decided to focus on the two villages of Kouagna and Dibouka, when I found that the
two field assistants in Mouila-Pouvi had been fabricating data, visiting only their own
traps and the traps of friends on order to benefit from hunting profits at the same time
as receiving a salary. These field assistants were fired and a strict system of data

checking was put in place:

1. Monthly checking: Field assistants were paid every month. They were only
paid after I had been given all the work for the month, and had checked
through it for inconsistencies. GPS work also doubled as a monitoring device,
as I checked the tracklogs for each hunter follow (Section 3.4.3.1), which
proved that they had been in the correct hunting area, especially once there
was enough data to compare subsequent follows.

2.  Weekly meetings: every week or fortnight, the six field assistants would meet
at my house to discuss the project, including the merits and problems of
different fieldwork approaches, and decide on changes or additions to the
methods. Through this the field assistants gained some ownership of the
project; being involved as a team made the assistants much more proud of
their work, and I found that their input was hugely beneficial.

3. Hunter follows: I was able to accompany field assistants on approximately
30% of hunter follows. This allowed me to check that previous data collection
had been done precisely. After a few months I also brought the datasheets
from previous follows with the same hunter, to check that the characteristics of

each trap had been noted down properly. While some field assistants produced
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fewer errors than others, there were never any important problems with data

collection once monitoring was in place.

In the dry season field assistants were put under pressure to help with the plantation
clearing by their families. In this case however, they came to me to ask for extra time
off, rather than cutting corners with data collection. We added an extra day off during

these months, and there was no reduction in the quality of the data.

3.4 Quantitative data collection

34.1 Socio-economic household characteristics

34.1.1 Household census

A preliminary household census was completed in the first two weeks of fieldwork
(September 2003), in order to establish the community structure and the number of
hunters in each village. The data collected for each individual is outlined in

Table 3. 1, and data collection sheets can be found in Appendix A2.1.

Census data collected Description

Age Over the age of 70, many people did not know their age. In this case it
was estimated to the nearest 5 years.

Gender

Place of Birth Village or town

Ethnicity Gabonese tribe, or country of origin

Relation to household head

Job1-4 Interviewees were asked their principal job, followed by their
secondary etc.

Education Level of education reached, or presently engaged in

Hunting activity Whether the interviewee participated in trap, gun, dog or net hunting

Table 3. 1: Census information collected for each individual in each village

The census was then updated in June 2004, to make sure those individuals who had
been travelling in September, but usually present in the village had not been missed.
There was quite a lot of movement in and out of the village by younger men and
women attending secondary school or sometimes further education in Koulamoutou

and Libreville; these were recorded as temporary residents.
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3.4.1.2 Measures of household wealth: Asset-based measures

Two months after the preliminary census, in November 2003, structured household
interviews were carried out to assess the comparative wealth of each household, using
an asset-based approach (as discussed by Morris et al, 2000). A household
representative (generally the head woman) was asked about the ownership of 21
different household items, listed in Table 3. 2, including the number owned and their
individual price. The items asked about were the same list of items used by Starkey
(2004) to allow comparison between the two studies, and were chosen to cover a wide
range of goods, from cheaper, more subsistence goods such as cooking pots and

chickens, to more luxury items such as refrigerators and sound systems.

Item Mean value (CFA) Minimum value Maximum value
(Equivalent $)

Torch 1972 (3.9) 1000 2800
Chicken 2509 (5.0) 2500 3000
Machete 3175 (6.4) 700 6000
Axe 5679 (11.4) 1000 12000
Cooking pot 6022 (12.0) 1500 30000
Oil lamp 7526 (15.1) 1000 18000
Watch/clock 7628 (15.3) 1000 20000
Cane sugar press 11075 (22.2) 1000 15000
Gas cooker 16225 (32.5) 4500 35000
Electric fan 24938 (49.9) 12000 39000
Mattress 25471 (50.9) 3000 48000
Wheelbarrow 27200 (54.4) 15000 40000
Sheep 37500 (75.5) 35000 40000
Goat 43958 (87.9) 30000 60000
Mobile phone 47143 (94.3) 25000 120000
Television 50667 (101.3) 12000 80000
Radio cassette 65845 (131.7) 10000 250000
Gun 121917 (243.8) 20000 250000
Freezer 155333 (310.7) 100000 216000
Chain saw 355200 (710.4) 50000 750000
Generator 516300 (1032.6) 500000 532600

Table 3. 2: Household items used to produce a measure of household wealth, ordered by mean price

This range was designed so that smaller differences between the poorest households
could be distinguished, as well as the larger differences between poor and rich
households. As Table 3. 2 shows, for each item there was generally a wide range of
values, which could have a big impact on the final score of the household if average
values were used for each item. To avoid this problem, the price of each individual

item was determined where possible, and average prices for an item assigned only
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where the actual price could not be determined. As Starkey (2004) found, most
households were very willing to provide this information, but even with high
participation, 28% of items were not individually valued. The value of all of the items
was then summed to provide an overall figure for the household. In total, 62

households of the total 75 participated.

In addition to this proxy of wealth, other indicators were collected at the same time,
including the construction of the house, and any individual pensions or incomes
coming into the household from the occupants. The household representative was
asked the value of presents from family or friends that she had received in an average
month, and in the past month, as poorer households can often be highly dependant on
aid from their extended family (Masini and Stratigos, 1991; Starkey, 2004). The

datasheets used to collect this information can be found in Appendix A2.2

3.4.1.3 Measures of household wealth: Household wealth rankings

To provide an alternative measure of wealth, a Participatory Rural Appraisal (PRA)
technique was used, which provides a comparative ranking of the wealth of
households, using local people’s definitions and indicators of wealth (see Chambers
1992, for a full discussion on the use of PRA). This technique employs a focus group
of community members to place each household in their community into a wealth
category with the aid of a facilitator. The benefits of this technique is that it uses local
knowledge about people’s levels of wealth; local people, who live in the same village
and can observe their community over long periods of time, are likely to have a better
long-term idea of the wealth of a household than other proxies of wealth might be able
to provide. Societies also have their own concepts of wealth, which are not only
dependent on cash income or possessions (for instance, the earning potential of a
household, whether realised or not, their outside connections, such as extended
family, or their ability to invest their earnings wisely). Wealth rankings can therefore
also shed light on the socio-economic characteristics of a household that are perceived

by that society to have important impacts on its wealth.

Four focus groups comprised of six community members (three men and three

women), and two facilitators (a local field assistant and myself) completed the ranking
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exercise in each village. For the purpose of this study the opinion of the general
community was required, rather than that of different user groups within the
community, and therefore participants of each focus group were chosen to reflect the
community as a whole, with men, women, young and old, rich and poor community
members all included. However, it was also necessary to choose people who were
likely to participate fully in the exercise, and also people who had good knowledge of
the village (key informants). Wealth ranking were carried out in November 2004.
They were left until towards the end of the study, when I was well acquainted with all
members of the community, and so was able to choose the members of each focus

group well.

Methods for wealth ranking are flexible; in some situations the definitions and
identifiers of wealth are discussed with the participants before the ranking exercise,
who then rank the households based on these criteria. I decided not to limit or discuss
how the participants measured household wealth, which allowed post-hoc study of the
correlations between the wealth ranking and the socio-economic characteristics of the

household, including other measures of wealth

As there were not very many households in each village, all households were included
in the ranking exercise. Four wealth categories were used for the ranking: very poor,
poor, rich and very rich. These wealth categories were chosen by the first focus group,
and then used by the next seven groups. The name of each household was written on a
piece of card, and the six participants assigned a wealth category to each household in
turn (Figure 3. 1); discussion was frequent and encouraged, and if there was a
disagreement within the group, the decision went with the majority. Once all
households had been placed in a wealth category, each category was re-visited, and
the participants asked whether they would like to change the category given to any of
the households. This produced the final ranking, which was recorded by the field
assistant. As the six members of each focus group all belonged to one of the
households within the village, the households represented by the participants were
excluded from their group, resulting in some households being ranked three, rather

than four times.
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80% of households had at least three of the focus groups agreeing on the category to
which the household belonged, and a final ranking was produced for each household
by taking the median ranking from the four focus groups. A total of 62 households
were given a wealth ranking, of the original 67 used in the ranking exercise; five
households were not given a wealth ranking, as the focus groups could not agree
which category to place them in (2 or more groups disagreeing, and by more than 1

category).

Figure 3. 1: A wealth ranking exercise being carried out in Dibouka. This group is in the process of
re-assessing the wealth category that each household has been placed in.

34.1.4 Measures of household agricultural returns: Agricultural rankings

Agriculture was the dominant economic activity in the village (Starkey, 2004).
Although the focus of this project is hunting activity, it is important to have
information on the other main activities of each household, to quantify their impact on

hunting activity, and place hunting in the context of other livelihood activities.
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Weekly recall surveys to collect detailed data on the agricultural returns and profits of
each household were begun in June 2004, but with the hunting recall study continuing
consecutively, I found that this meant that too many questions were being asked of
each household, and the project was meeting resistance. The recall surveys were
therefore dropped, and instead households were ranked by their agricultural profits
using the same PRA methods as for the wealth ranking. Four focus groups comprised
of six women from the village (not men, as women were the main agricultural
producers and so had the most knowledge) were asked to rank households by the
amount of money that each household made from their plantations returns, using three
categories, as chosen by the first focus group: high, medium and low. This was
completed for 69 households. 72% of households had at least 3 of the focus groups
agreeing on the ranking. Fourteen households (where answers differed by more than
1 category — i.e. one focus group gave a low’ ranking and another gave a ‘high’

category) were excluded from the analysis, leaving 55 ranked households.

34.2 Individual hunting activity and offtakes

3.4.2.1 Hunter follows

A hunter follow involves accompanying a hunter on his hunting trip, recording
information on the trip while doing so. In the case of trap hunting, this involves
accompanying the hunter during the day, while he checks each trap for possible
catches, and on some occasions removes or adds traps. During these follows,

information on individual trap positions, characteristics and offtakes can be recorded.

The aim of carrying out hunter follows was to get a complete picture of the hunting
behaviour (effort, characteristics, and offtakes) of all of the village hunters over the
year. | decided to carry out hunter follows only for the trap hunters, and not the gun

hunters, of the village for four reasons:
1. Hunters were reluctant to take me out into the forest with them at night,

because I was a white woman and they were afraid of the repercussions if I

died. I am also convinced that they would have changed their behaviour during
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the gun hunts, possibly travelling further into the forest, or spending less time
on the trip, to accommodate me.

2. During early pilot studies, where field assistants took GPS units with them
during gun hunts, the GPS signal was quickly lost, due to the speed at which
the hunter moved and the dense canopy cover, making a satellite lock difficult.
It would have been very hard to get any landscape information using GPS
units

3. Gun hunting behaviour has been studied in the past, using hunter follows
(Mithen, 1989; Alvard, 1993 and 1995), whereas there is little information on
trapping behaviour.

4. Focussing on trap hunting allowed hunters to be followed a number of times
over the year, which produced a detailed picture of trap movements and
catches over time. If fieldwork effort had been split between gun and trap

hunting, a lot of important detail would have been lost.

Despite not following gun hunters, useful information on the duration, rough location
and offtakes of all gun hunts (and all forms of hunting) was recorded by the field

assistant based in the village.

In total 393 hunter follows were achieved (mean of 5 follows/hunter, range: 1 — 23),
for 64 hunters between October 2003 and February 2005. A summary of the number
of follows per hunter, together with information on the number of traps and catches
for the hunter, can be found in Appendix A3.4. Hunter follows were always carried
out by two or more field assistants, due to the quantity of data that was collected. One
operated the GPS unit, while the other recorded trap information, using the data
collection sheets in Appendix A2.3. When I accompanied the field assistants, we were
able to collect added information on the forest type and trap catches, and this is

described presently.

The number of follows per hunter was dependant on trapping activity, so that the
more active hunters, who added more traps per month, were followed more often than
hunters who had a barrage outside the village and were not likely to add traps. This
was to make sure that trapping data on the more active hunters was kept up to date.

Hunter follows were reduced during the dry season as hunters were more reluctant to
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be accompanied - they had more work to do in the plantations before the wet season,

and wanted to get round their traps quickly.

In order to record information on each trap, and re-identify each trap on each
consecutive follow, traps were assigned a number. Trapping territories did not
generally overlap between hunters, and so trap numbers for each hunter began at 1.
Where there were two hunters or more trapping in the same area, a letter was also
assigned for each hunter. Numbers were written on a piece of dark green tape, which
was stuck to a tree close to each trap at head height, and also written directly into the
tree with black marker pen. Where this was not possible (which was quite often), the
tape was stuck to the bough of the trap, at the point furthest from the wire

(Figure 3. 2):

Figure 3. 2: Individual trap labelling. This example shows a neck trap, as part of a barrage, which
has been labelled with green tape directly on the bough of the trap, indicated with the red arrow.

These marks generally lasted for longer than the traps (on long-lived traps of a year
old, numbers were often still visible) and on very few occasions did we need to re-
identify the trap through past trap follows because a number was unreadable. On each
subsequent follow, any traps that had been laid after the previous follow were

labelled, and their characteristics recorded. During the collection of data on hunting
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returns in the village after a hunting trip, hunters were asked whether they had made
any big changes to their traps. If they had then we knew to schedule another trap
follow with that hunter. Hunters were very happy to keep me up to date, and often

came to my house to tell me that [ needed to go on another follow with them.

3.4.2.2 Individual trap characteristics

For each trap, the following information was collected, and the datasheets used to

record this information can be found in Appendix A2.3:

Type of trap
Traps were overwhelmingly either neck or foot traps, with only five traps of another
type recorded. The children in the village set bird traps behind their houses, but these

were not included in the study.

Month when the trap was laid

The hunters were asked what month the trap was laid in. At the start of the study there
would have been more error in the estimate, as traps were laid longer ago, which
make it much harder for the hunter to remember the right month. However, within a
few months these estimates were quite good, as new traps must have been laid since
the last hunter follow, which in the case of the more active hunters was about 2
months previously. Where hunters seemed unsure, the month was not recorded.
Specific events were often used to establish the month (i.e. “Was it before or after the
ceremony for Ngadi?”’) An estimate of the month laid was recorded for 97% of the
traps. Unfortunately, it was not possible to ask in which month each trap was
removed, or went out of action, as there were generally too many traps to notice when
one was missing. However, hunter follows were often carried out frequently enough
that it was possible to estimate trap life to the nearest 2 months by looking at when the
trap in question no longer appeared in the hunter follow. With smaller, less active
hunters this was often also possible, as they tended to have ‘barrages’ of traps, which
are put up in one go, and then left in place for a long period of time, until they are all

removed together, and we were able to find out when they had removed all their traps.
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Forest type

For each trap, the Pouvi forest classification was recorded, and this classification is
described in Table 3. 3. However, this classification meant that a lot of the secondary
and primary forest was pooled into the ‘ngoma’ group. A more detailed classification
of forest type was therefore implemented halfway though the study when I had gained
some training in how to distinguish between the types of forest. My field assistants
could record the Pouvi classification, but the detailed classification was only recorded
while I was on the hunter follow, to control for variation between observers. Because

of this, the more detailed classification was only recorded for 68% of the traps.

Understorey density
Four levels of understorey density were used, and are described in Table 3. 3. Density
estimates were collected at the same time at the scientific classification of forest type,

and so have the same sample size.

River

Traps were described as ‘on a river bank’ or ‘next to a river’ (within 20m); and

otherwise were described as not being next to a river.

Cable

Two types of cable were used: general thickness (approx. Imm diameter) and a ‘grand
cable’ (approx. 3mm) often used for buffalo or sitatunga traps. General cable was
either used with just one strand, or strands of cable were wound together to provide
thicker cable, in order to hold larger animals. The type and number of strands of cable

were recorded (1 —4).
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Animal track

For each trap the hunter was asked which type of animal track he had placed his trap
on. Once I had determined the range of responses, these were divided into six
categories:

Small animal/Cane rat

Porcupine

Blue duiker

Red duiker

Red river hog

Sitatunga

Human path

Paths were divided into 3 categories:
Plantation: paths going through, or alongside plantations.
Principal: used by all hunters, and by women going to the plantations.

Private: made and used by one hunter.

Hill
The slope of the terrain that the trap was placed on was divided into four categories:
1: Flat. ~0-10°
2: Medium ~10 - 30°
3: Steep ~30 - 50"
4: Very Steep ~ 50"

Geographical position

Positions were recorded for each trap using a handheld GPS (Garmin 12 XL, or
handspring visor with Magellan attachment) with an external antenna; antennas were
stuck to baseball caps, or on the end of sticks in order to try and get better satellite
capture. Positions were recorded for 83% of the traps. Where the position was not
recorded, it was often because the trap placement was in a steep river valley, or under

dense canopy cover, and acquiring a satellite lock would have taken too much time,
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delaying the hunter. The positions of hunting camps and old villages were also

recorded when we came across them during a follow.

During these hunter follows, the GPS unit was programmed to record the position of
the observer every minute (tracklogging). This function did not always work, as we
were often moving through the forest too fast for the GPS unit to trap the satellite
positions, but the same paths were used enough times that these tracklogs built up a
very good map of the principal and private hunting paths around the village that were
used by trap hunters. There is no doubt that more hunting paths existed than the ones
mapped during this study; such as the private paths used for gun hunting. However, 1
am confident that the paths mapped represent the majority of the paths used during the

study for trap hunting.

Current trap status:
The status of each trap still in use by the hunter (old and new traps) was recorded

during each hunter follow, using the following five categories:

Dormant: A correctly set, functioning trap, which has not been sprung or
broken (see Figure 2. 15, Chapter 2 for an example).

Broken: A trap where the wooden branch of the trap has been broken,
and the trap can no longer function

Sprung: The trap has been sprung, through an animal or the weather

Escaped: An animal has sprung the trap and escaped (this can be
determined through track, animal sign such a feathers or hair,
and through limbs which have been left in the trap by the
animal, after freeing itself).

Caught: A trap with an animal caught in it.
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Forest classification

Description

Pouvi: Plantation Traps set within active plantations
Kange Fallow forest: regenerating young secondary forest than was recently
cleared (<5 years ago). Dense understorey and few trees.
Evosso Regenerating young secondary forest; young trees, dense
understorey with lots of Marantacea, large gaps in canopy cover.
Ngoma Young secondary, old secondary, primary forest. Covers quite a
large range of secondary/primary forest types.
Detailed: Plantation Traps set within active plantations
Old plantation/ | Fallow forest: regenerating young secondary forest than was recently
young secondary cleared (<5 years ago); young spindly, thickety trees, dense
(Pouvi class. | understorey with lots of Marantacea sp., large gaps in canopy cover.
‘kange’ and | Many African corkwood trees (Musanga cecropioides, colonisers).
‘evosso’) Often impossible to walk through without a machete.
Young secondary Young trees, but larger diameter. Less thickety areas. Dense
(Pouvi:  ‘Evosso’ | understorey, less gaps in canopy, small lianas. M. cecropioides still
and ‘Ngoma’) present.
Old secondary Established trees, large diameter. Thicker lianas, little Marantacea
(Pouvi: ‘Ngoma’) | sp. in understorey, and understorey less dense. No M. cecropioides
Young primary Many large, thick trees, spread out, and very thick lianas (20cm
(Pouvi: ‘Ngoma’) | diameter). Very bare understorey cover. No Marantacea sp. Dense
canopy, and little light.
Understorey | 1 Low: Very little vegetation, more than 80% of forest floor clear.
Density:
2 Moderate: ~ 40 - 80% forest floor visible
3 Dense: ~10 - 40% forest floor visible. Still a large amount of
understorey vegetation
4 Very dense. No visibility of the floor, can see less than 1m through

the vegetation

Table 3. 3: ‘Pouvi’ and ‘Detailed’ classification of forest type, with notes on how each classification

was given.
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Catch information per trap

Catch data for each trap were collected in two ways: using information on each
hunter’s offtake, as he brought it into the village, and by following the hunters on their

trap visits.

In order to link the trap offtakes recorded in the village with the trap that they were
caught in, hunters were asked to write down the number of the trap that they had
found the animal in, or to bring back with them the piece of green tape with the trap
number on it. This was not a method that worked with all the hunters; many of the
older hunters, who tended to be those who had a small number of traps close to the
village, were not willing to cooperate to such a level. However, this method worked
very well for the medium and large hunters. There were two main reasons for this.
Firstly each hunter who was willing to cooperate was given a notebook and pencil in
order to write the trap numbers down. This conferred a level of book learning to the
participant, and I often had hunters stopping round to show me how well they had
kept records of their catches. I was also seen as a novelty in the village, and for a long
time hunters wanted to collaborate with the study simply to be part of it. Secondly,
hunters received the non-monetary incentive described earlier. Overall, trap numbers

were recovered for 64% of animals brought into the village.

While following hunters to label traps, it became clear that hunters could recall the
animals that they had caught in each trap, and were volunteering this information to us
during the follow. In order to see how good their recall was, I tested some of the
hunters by taking the trap numbers that they had returned for kills over the previous
months and seeing whether the hunter would tell me the same information when we
reached the trap. Two active hunters that were tested in this way (both with over 200
traps) demonstrated over 98% and 97% correct recall for over 53 catches, and 100

catches respectively.

By collecting trap numbers from hunters on return to the village, and again collecting
information on the catches a trap has made in the forest, this method also acts as a
check on whether the trap numbers being brought back by hunters are correct or not,
and so the two methods helped to validate each other. Catches per trap during hunter

follow therefore were recorded for each follow, from February 2004 onwards. At each
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trap we asked what animals the trap had previously caught, if any. To check the
validity of the claims, field assistants (who were also hunters) looked for evidence of
a previous catch on the ground around the trap (animals will often kick up the ground,
leave traces around the trap, and trap cable will often fray), but this caution did not
seem to be required for most hunters. In only one case, a hunter seemed to be
exaggerating his catch, and his data were not used in the analysis. The datasheet used

to collect this information can be found in Appendix A2.4.

The trap recall data is useful both for validation and to allow the incorporation of
previous catches from traps set before the village returns data collection started, and
inclusion of hunters for which the trap number method did not work. This also
reduces the bias in the sample: older hunters were not able/ willing to return trap
numbers, but were able and more willing to tell us which animals had been found in
each trap. It also allows catch/month to be investigated: for each trap, the month that it
was laid is known, and the date of the hunter follow is known, which provides an
estimate of the number of months for which the trap had been active at the time of the
follow. The disadvantage of this data is that it does not link to the information on each
animal brought into the village (weight/state/destination), and does not provide the
date the animal was caught (hunter estimates of when animals were caught were
unreliable), which is possible for village hunting returns. If traps were very old (i.e. 12
months) when the follow was carried out, it is also more likely that the hunter had
forgotten the trap history of the catch, and so there may be some bias, deflating the

catch of older traps.

3.4.2.3 Daily surveys of hunting trips and hunting returns

Information on hunting trips and hunting returns, for all hunters who agreed to
cooperate (82 of 86), and all hunting types, was collected for 12 months between
February 2004 and February 2005. Surveys were carried out seven days a week, by
rotating field assistants between village data collection and hunter follows. Exceptions
to this were general holidays, and village ceremonies, when no one in the village

worked or hunted.
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A checklist of village men was used every morning, to quickly note which men were
leaving on a hunting trip that morning. This was achieved by walking around the
village and observing the men that were getting ready to go on a hunting trip. Where
men had already left and gone into the forest, their wives were asked whether they

had gone on a hunting trip, and what time they had left.

For each hunting trip, information on the trip, and any catch, was recorded on a trap-
hunting or gun-hunting form. These two forms (translated from French), showing all
of the questions asked of each hunter, can be found in Appendix A2.5 and A2.6. Other
types of hunting, such as hunting with dogs and nets, were infrequent, and trap-
hunting sheets were used to record them. No information was asked of the hunter as
he left to go hunting, to prevent delaying him, which may have compromised the good
relationship between the field assistants and hunters. Instead questions were asked on
the hunter’s return, while he was sorting out his catch (if any) and relaxing after the

trip.

Hunting trip information
For both trap and gun hunting trips, the time and date for the start and finish of each

trip, the reason for the trip, and whether there were any accompanying hunters/porters

was noted. For trap hunting trips, hunters were also asked:

e If they had brought a gun on the trip with them, and if any of their catch had
been shot (in which case a separate gun-hunting sheet was completed)

e The last time they had visited their traps, and whether they had made any
changes to their traps (additions, movements or removals).

e  Which area of traps they had visited, if they had more than one trapping area.

For gun hunting trips, hunters were asked:

¢ How many cartridges they had brought with them, and how many they had
used (in order to quantify the cost of the trip, and the skill of the hunter).
¢ Which areas of the forest they had walked through during their trip, to

determine their hunting area and maximum distance from the village.
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Later in the study (in the last four months) an additional question was added, designed
to look at prey choice by hunters, asking whether the hunter had seen any other
animals apart from those he had brought back to the village, and whether he had

attempted to shoot them.

It was possible to roughly estimate the number of trapping trips missed by the field
assistants by using information provided by the hunter on the last time he visited his
traps, and counting how many of these visits had been recorded. Only 3% of trapping

trips were estimated as being missed using this method.

Catch information

For all forms of hunting, the catch data collected was the same. The species was
identified in Pouvi. This was done because hunters had a word for each species in
Pouvi, but did not in French. For example, in Pouvi a white-bellied duiker
(Cephalophus leucogaster) and Ogilby’s duiker (Cephalophus ogilbyi) were identified
as Ghessibo Moukebe and Ghessibo Sabe, whereas in French they were both
Antelope, which was used for all red duiker irrespective of species. Older hunters
were generally good at identifying to species, but younger hunters had problems,
especially within duikers. When a field assistant did not know the exact species, he
either asked an older hunter for help or noted on the form that the exact species
identification was not known. Field assistants were trained in how to record species
identifications at the beginning of the study, and were provided with a species guide
in French. However, I found that the species guide was really only a useful tool for
me, to check Pouvi identifications against scientific classifications. Village field
assistants and hunters had trouble making sense of western methods of identification,
as they could not easily compare the 2D drawings with an 3D animal, and did not use
colour as a tool for identification. I thoroughly checked the identification of species

during the study, and am confident of accuracy of the Pouvi identifications.
Each animal was weighed using 4 Pesola balances: Skg (animals under 5kg weighed

to the nearest 0.1kg), 10kg (0.1kg), 35kg (0.5kg) and 50kg (1kg). Animals were

weighed with the smallest balance possible, to increase precision. When animals had
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already been cut into pieces (gigots) before the hunter had returned to the village, each

gigot was weighed. 73% of the animals caught during the study period were weighed.

If the animal had been caught in a trap, the field assistant or hunter assessed the state
of the meat when the animal was found. Five categories were assigned, and are shown

in Table 3. 4.

State of meat Description

Alive The animal had been found alive in the trap, or was brought back to the village
alive.

Fresh An animal where the flesh had not yet started to decompose (usually an animal

that had been caught that day, or during the previous night), and had flys eggs
rather than maggots on it. Very little smell of decomposition.

Decomposed Meat with a large amount of maggots and flies eggs on it, but still edible. Often
had a smell of decomposition, and often eggs and maggots were burnt off the
meat before it was eaten. Generally 1 — 2 days old.

Rotten Inedible meat. Generally more than 2 days in the trap, covered in maggots, and
putrefied.
Smoked Hunters often smoked their meat when they spent more than 1 day in the forest,

to prevent decomposition. Gun hunted meat was obviously all found alive before
being shot, but some was smoked to prevent decomposition during long trips,
and this was also recorded

Table 3. 4: Categories for the state of meat brought back to the village.

Information on the sex, age (adult or juvenile), and area of the forest in which the
animal was found were also recorded. If the animal was found in a trap, the trap
number was asked for hunters cooperating in this part of the study. Trap numbers

were returned for 64% of animals brought back to the village.

The destination of the catch was then observed and recorded; possible destinations
included the catch being eaten by the household, sold to someone in the village or to
the town, given to a relative, used in a ceremony etc. Animals were generally put up
for sale outside houses, or in the market. When this occurred, the animal was
monitored by the field assistant up until the point of sale, or until the hunter withdrew
it from sale, in order to verify the final use of the catch, and its final price if sold. The
destination of the catch was known for 88% of animals, and where they were sold, the

price was recorded for 92% of animals.
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343 Male livelihood activities

To place hunting in the context of other male livelihood activities, data on the main
daily activities of 30 men from Kouagna were collected every day from June 2004 —
February 2005, by the field assistant who was based in the village to collect hunter
information. Kouagna was chosen over Dibouka because Kouagna is a smaller
village, with all the houses based along the road; it was therefore much easier to track
the activities of each participant. Participants were chosen mainly for their
willingness to cooperate; but effort was made to include a range of hunting levels and
ages. Hunters were more willing to collaborate, as they had already invested time
into the study and so felt more ownership of the project. Men from the sample had a
lower median age (29) than the total sample of adult men (34), but this was not a
significant difference (Mann Whitney U test w = 5428, p= 0.30, n = 23, 91). They
also had a higher median hunting offtake (76.9kg) than the total sample of adult men
(24.8kg), also non significant (w = 1610, p = 0.11). The sample, although slightly
biased in favour of hunters, is therefore still representative of adult males for the two

villages.

Each day the main activity of each man was recorded. This was achieved as far as
possible by simply watching the participants, but was also done by asking participants
what they were going to do that day and then watching their movements in and out of
the forest/village. Although it would have been preferable to have all the activities for
the day, it would have been difficult to find willing participants for such a detailed
study, and in order to get any information on daily activities data collection had to be
as unobtrusive as possible. Along with the main daily activity, any items brought back
to the village, whether they were sold, and how much they were sold for was also

recorded. An example of a data collection sheet can be found in Appendix A2.7.

344 Individual local spending habits

In order to look at the purchasing habits of different groups within the village (such as
hunters) data were collected on purchases from the local shop and bar in Dibouka.
The shop owner was paid 10,000CFA per month to record all purchases in the shop.
She was quite happy to do this, as it also provided her with a record of takings. An

example of a record sheet can be found in Appendix A.2.8. For each purchase, the
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name of the purchaser was recorded, along with the date, the product bought, the
quantity and the price. This record was kept over a period of 10 months, from June

2004 until March 2005.

During the study period this was the main shop in Dibouka, and the vast majority of
purchases in the village were made here. Alternatives were on a very small scale: One
other shop existed in theory, but rarely had any stock, was used infrequently by the
villagers. Certain households also sold a small amount of produce; generally beer,
stock cubes and tomato paste. At the beginning of 2005 two new shops were set up in
the village, and this may have started to influence purchases in the main store. For
this reason, data for February and March 2005 were not analysed. This dataset does
not provide us with total information on an individual’s cash purchases, as it does not
contain information on the sale of bushmeat or other forest products between
households and does not take into account individuals travelling (very infrequently;
see Section 4.3.1.1, Chapter 4) to Koulamoutou in order to buy cheaper goods in
town. However, it does provide us with one area of purchases; shop bought goods

within the village.

There were a total of 63 different items, which for analysis were divided into three

categories (A list of the items in each category, and item prices can be found in

Appendix A2.9):
1. Food.
2. Cigarettes and Alcohol.
3. Household Goods.

3.5 Qualitative data collection

3.5.1 Hunting territories: Participatory Rural Mapping (PRM):

The majority of information on hunting trails, camps and hunting areas was collected
during hunter follows. In addition to this, to make sure that a complete picture of

landscape use by hunters was formed, a participatory approach was used. In
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September 2004, the data already collected were inputted into ArcGIS, and a map of
the hunting paths, trap positions, forest names, hunting camps and old villages
produced, over a basemap proved by SBL, the logging company in the area, which
showed the river network, main roads and village positions. Hunters were asked about
the positions of major hunting trails that might not have been used that year, old
village and hunting camps, and important ceremonial sites, and was also used to
during hunter interviews to learn about the history of forest use in Dibouka and

Kouagna.

Maps are not used in Dibouka or Kouagna, and therefore are not really understood by
hunters as a tool for communicating positions, and so this map was essentially a tool
for my communication. For instance, hunters might communicate a position by saying
that an old village site was in the forest zone of Ghediaki, past the yahoo river, then
over the next small river, and then on a private hunting path to the right. I could then
find which path I thought they meant from these directions, and then ask questions on
it from the map ‘is that the path just after X’s traps?’ until I was sure of where they
meant. The map was put on the wall of my house, and on occasions when there were a
group of hunters in my house I would ask them (with the help of some palm wine) to

help me fill in any missing information.

3.5.2 Past and present land use and village laws: Semi structured

interviews

To investigate the extent to which village law dictates where a hunter will place his
traps, and to what extent he can make free choices, based on prey populations, 28
semi-structured hunter interviews were recorded. During these interviews hunters
were asked four questions about village hunting laws; whether there were any
restrictions or laws influencing where he hunts today, whether any such laws existed
in the past, what the penalties for breaking these laws were and, if there have been any
changes in land-use laws, why these changes have taken place. Hunters of a range of
ages (14 — 75) were interviewed. Each interview was translated from the original

French
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3.5.3 Unstructured hunter interviews

General hunter interviews were recorded throughout the study, where there was any
free time. In these interviews I asked hunters to tell me about their lives, including
where they were born, their family, their education, previous jobs, and their lifestyle
in town and in the village. I encouraged an informal structure to these interviews, to
make sure that I didn’t restrict the information that they might provide. These
interviews were hugely informative, and helped guide other data collection within the
study. Information from them has also helped to make corroborate and make sense of
some of the results from the more structured, quantitative research, and have been

quoted where relevant.
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Chapter 4 :

Hunting and rural livelihoods
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Chapter 4

4.1 Introduction

Hunting is on both the conservation and development agenda. With the
unsustainability of hunting at the broad scale in little doubt, it is important to identify
how a reduction in animal densities, or policies aiming to reduce hunting, will affect
the food security and incomes of rural communities (de Merode et al, 2004). As

Brown and Williams (2003) note:

‘Any attempt to resolve the bushmeat crisis must be judged against its ability to
satisfy the livelihood needs of the rural population, particularly the poor. The

strategies on offer often fail precisely because of their deficiencies in this regard’

Brown (2003) suggests that bushmeat may also be an important tool for poverty
eradication, which has generally been disagreed with by the conservation lobby, who
argue that the unsustainable use of a natural resource is unlikely to provide sustained
poverty reduction (Davies, 2002). There have been few studies, within the bushmeat
literature, that have looked at the drivers of hunting, and the relationship between
hunting and poverty in rural communities; a recent review of the literature by Bowen-
Jones et al (2002) found that only 5.4% of the bushmeat literature addresses
livelihood and food security issues. However, there has been a fair amount of research
carried out by the development and forestry sectors studying the use of NTFP’s (of
which bushmeat is a part) by rural households, which has been widely overlooked

within the conservation literature.

4.1.1 Non Timber Forest Products, and their benefit to the poor:

NTFP’s are an especially important resource for the poor around the world (Sunderlin
et al. 2005), with forest resources directly contributing to the livelihoods of 90% of
the 1.2 billion people living on under 1$ a day (World Bank 2002). This is because of
the open-access nature of the products, which can be used with little processing, using

low cost (often traditional) techniques.
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NTFP’s are used by the rural poor in two ways: as a ‘daily net’ and a ‘safety net’.
‘Daily net’ describes their everyday use, where they help households to meet current
consumption needs, and can be relied on as a source of cash to, for instance, purchase
agricultural inputs (Shackleton & Shackleton 2004). They are used as a ‘safety net’
when other sources of household income fail (for instance when plantations are
destroyed by elephants, or floods), or when a quick cash option is required; for
example to fund emergency medical care (McSweeney 2005). Although NTFP’s are
often used by the poor to supplement incomes, it is unlikely, due to the same open-
access characteristics that make them available to poor households, they could help to

bring households out of poverty (Arnold & Perez 2001).

Fischer (2004) and Reddy and Chakravarty (1999) have both found that the inclusion
of NTFP incomes into the total household income can reduce income inequality with
a community. They point out that although all resources separately may be poorly
distributed, the way that these resources interact may smooth inequalities. For
example, if poor households are the main NTFP collectors, then this will lower the
overall income inequality. However, the extent to which NTFP’s can ‘smooth out’ the
differences in income between rich and poor households may depend on the type of
NTFP. NTFP’s are not always a resource of the poor. As Dove (1993) observed, in
those cases where NTFP’s have a high value, they tend to be used by people with
more power, more assets and better connections — that is the non poor.
Commercialisation and increased market access therefore does not necessarily
provide opportunities for the poor, and may shift access and use towards the richer
sections of a community (Arnold & Perez 2001). So what type of NTFP is bushmeat

hunting?

4.1.2 Hunting as an ‘inequality smoother’?

Coomes et al (2004) found that of 25 surveyed hunters in rural Amazonian
communities, the top hunter caught 16% of the total hunting offtake, and the top 5
caught 53% of the total. Household participation rate in hunting in the surveyed
villages was 25%, increasing the inequality in the distribution of these hunting
returns. Basset (2005) discovered that of 44 hunters in Cote d’Ivoire, the top 10 were

responsible for 73% of the hunting offtake. Other papers hint at similar distributions,
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with large variation in hunting offtakes among hunters. For example, Fa and Yuste
(2001) report that within a group of 42 hunters there was significant variation in catch
size, with the largest hunter catching 276 animals during the study period, and the
smallest hunter catching 1. These studies suggest that hunting in these communities is
unequally distributed within rural communities. Therefore it is important that we
study hunting in conjunction with the other livelihood activities available within a
community, and look at which sections of the community are benefiting from the
resource, in order to judge the its potential as a ‘daily net’, and smoother of

inequalities.

4.1.3 Who benefits from hunting?

Hunting is often described as a resource used by the poorest of the poor (e.g. Brown
& Williams 2003), and this is certainly true on a macro-scale. Many rural forest
people live below the dollar-a-day poverty line (data for countries in West Africa
(World Bank 2003), suggest that between 32 — 76% of rural inhabitants live on under
1$ a day) and so regardless of relative wealth within the community, hunting can
generally be described as a poor man’s resource. However, within these rural
communities, the limited research to date has suggested that it is the middle or even

high-income groups, and not the ‘poorest of the poor’, who use the resource the most.

De Merode et al. (2004) studied the consumption and sale of all goods in 121 rural
households in the Democratic Republic of Congo. Using a 4-level wealth ranking,
they found that bushmeat and fish were consumed and sold much more by the higher
wealth category households. Similarly, Starkey (2004), in villages around
Koulamoutou, Gabon, and Godoy et al (1995) in Nicaragua, both found an increase in
hunting returns with household income. Coomes (2004) in the Amazon also found
that hunting and fishing returns were higher for land-rich households. This
association is not confined to wildlife use; Pattanayak and Sills (2001) used data from
the Amazon to create models of all NTFP use and predicted higher use from middle-
aged households with more possessions. McSweeney (2004), in Cameroon, and
Cavendish (2000), in Zimbabwe’s Communal Areas, both found that extraction of

NTFP’s was higher for higher income households, and Ambrose-Odj (2003) in
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Cameroon found that middle-and upper-middle income households extracted the most

resources from the forest.

De Merode et al (2004) suggest that the poor use wildlife as a resource less than
richer members of the community due to the ‘lumpy investments’ (such as guns, nets
and snare wire) required. These start-up restrictions have been demonstrated
previously by Dercon (1998), who found that poor households in Tanzania were more
likely to participate in low risk, low return activities, whereas richer households
would put an initial lump sum into livestock, which have a higher risk but higher
return. In Ambrose-Odj’s 2003 study, participants from low-income households
reported economic and social barriers to access of NTFP’s, saying that NTFP’s
represented an insecure source of income that remained difficult to access under the

control of richer groups and secret societies.

Differences in use between different NTFP’s were also investigated by de Merode et
al (2004); wild plants were consumed and sold mainly by households with the lowest
wealth rankings. This recalls the ideas of McSweeney (2005) and Dove (1993), with
wild plants fulfilling the open-access daily and safety use of NTFP’s, whereas
bushmeat and fish both have high market values, and so are a resource used by the
‘non-poor’. Godoy et al (1995) also found that plant products were collected
predominantly by the poor, and Coomes (2004) found that terrestrial gathering
activities were negatively correlated with land ownership. Jones (2004) found that
crayfish harvesting in rural southeast Madagascar was predominantly a resource of
poor female households. Although crayfish are a wildlife resource, their harvesting
requires negligible start-up costs, and so, like plant products, could be available to all

households.

There is also some evidence to suggest that while the richer household extract more
forest products, NTFP’s may be of higher importance to poorer households. Godoy et
al (1995), Coomes (2004) and Ambrose-Odj (2003) all found declines in the
economic importance of forest goods with household incomes; rich households
extracted more, but forest products represented a larger proportion of the household
income for poor households. McSweeney (2004), looking at NTFP’s as a safety net,

found that those who sold NTFP’s during a crisis tended to be young — land insecure
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households; however she also found that bushmeat was not often used as a safety net

product; dugout canoes were the preferred way of making quick profit.

These studies generally describe bushmeat as a forest resource that is not as open
access as many other NTFP’s; some level of lumpy investments is required, which are
not possible for the poorest sections of the community. Households with high hunting
returns are generally the middle to high-income brackets, however in some cases the
poor may still gain a larger percentage of their income and consumption needs from

bushmeat.

There are a number of general lessons from these examples. Firstly, although at a
macro scale the rural poor are the largest users of, and often reliant on forest products,
it is vital to look on a finer scale at whom, within rural communities, are the main
users of forest resources. Secondly, it is important that we discriminate between
different types of NTFP, as different products will have different levels of access, and
therefore will be exploited by different sections of the community. Finally we must
distinguish between the main users and those who are most dependent on the

resource.

4.14 How does hunting contribute to household economies?

The two studies from the bushmeat literature that have looked at the influence of
hunting on household livelihoods (de Merode, 2002, Starkey, 2004) have both done
so by looking at the total and proportional contribution of hunting to the household
incomes. They both found that hunting incomes contribute a significant proportion of
household incomes, especially in more remote villages. This however, only gives us
the potential contribution of hunting to household wealth and livelihoods. In order to
fully understand the role of hunting, we must measure how these incomes are used,

and how they contribute to the various facets of household wealth.

Research by the FAO (1996) has found that improvements in household food security
and nutrition are associated with women’s access to incomes, and their role in
household decisions on expenditure. A 1999 IFAD study in the Upper East region of

Ghana found that women spend the largest proportion of their income on food for the
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household, followed by health expenditures and other household items (IFAD, 1999).
Through development and gender studies, the role of women in rural economies has
been studied in some detail. However, there has been little research into how men

spend their incomes.

Solly (2004) investigated female and male spending patterns as part of a study into
bushmeat hunting in Cameroon. Although she did not look directly at the relationship
between spend and hunting offtakes, she found large gender differences in spend,
with men spending 69% of their incomes on alcohol and tobacco, compared to 13%
by women. Similarly, Katz (1995) found that in Guatemalan households increased
male agricultural income was largely spent on male goods, affecting women’s ability

to purchase food and domestic technology for the family.

If hunting incomes contribute little to the household economy, then as Starkey (2004)
suggests, a reduction in the commercial bushmeat trade might not have a large effect
on household wealth. However, if hunting incomes are an important provider of
incomes, which contribute to poor rural household economies and are used, as de
Merode (2003) suggests, to ‘...help households purchase important commodities such
as medical supplies, and enhance their livelihood strategies with equipment such as

>

fishing nets...” then declining hunting incomes could severely impact rural

livelihoods.

This study aims to fill some of these large gaps in our knowledge. Specifically it will

use data collected from Dibouka and Kouagna to:

1. Place hunting in the context of other male livelihood activities. Daily activity
data for men in the two study villages has been used to investigate the main
livelihood activities practiced by men in the study villages, and how the time

spent on these activities interacts with hunting.
2. Study the distribution of hunting within these communities, the characteristics

of the user group, and the relationship between hunting and poverty. Data on

household and individual male characteristics, including hunting offtakes,
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demography, livelihoods, and wealth data, has been used to describe the

characteristics of hunters and hunting households.

3. Examine the use of hunting incomes, and how they benefit household
economies. Data collected from the village shop on spending by the village
inhabitants has been used to describe the spending patterns of men and women,
investigate how hunting incomes are spent, and consider the difference in the

use of incomes from different livelihood activites.

4. Look at how hunting and other livelihood activities interact to influence
household wealth; and consider the contribution of hunting in the context of
other livelihood activities. This will revisit the livelihood and wealth data

collected for aim 2.
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4.2 Methods

4.2.1 Male livelihood activities and their interaction with hunting

Six months of data on the main daily activities of 30 men from Kouagna (see Section
3.4.3, Chapter 3) were used to answer two questions designed to place hunting in a

meaningful context within village livelihood activities:

1.  What are the main male activities, and how does the time allocated to each
activity vary with season? What do these activities involve, and what do they
offer?

2. Are there trade-offs between the time allocated to each activity, specifically

hunting and other livelihood activities?

In order to look at seasonal differences in activity, data from six months spanning the
dry to wet season from August 2004 to January 2005 were analysed. In total 2200
days were used in the analysis, and 23 of the original 30 men, who were all monitored
for the same number of days. Seven men had moved out of the village during the
study, or spent a large proportion of their time out of the village, and were not used in

this analysis.

The activities recorded were divided into 9 categories:

1. Agriculture. Including agricultural labour, or the processing of agricultural
products in the village.

2. Hunting. All types of hunting, or travelling to hunting camps.

3. Village time. This describes days where the participant spent all of his time in
the village. Often there was no reason given for staying in the village; the
collection of activity budget data was reliant on not irritating the participants,
and so when staying in the village, men were not pressed to explain their
motivation.

4.  NTFP collection. The collection of forest products, not including hunting.

NTFP’s were also collected during time spent in the forest due to other

-02 -



Chapter 4: Hunting and Livelihoods

activities; this category refers to days where the main activity was to
specifically collect NTFP’s.

Travel.

Ceremonies.

Employment. Any type of paid labour within the village.

Building. Construction of houses, shelters etc.

e R A

Illness.

This dataset was used to compare the proportion of days spent on each category, and
how this varied with season. Looking at the activities contained within each category,
the characteristics of each category were then described in more detail (for instance,
how time spent in the plantation was divided into different plantation tasks), along
with the possible returns from each category and how this compared with hunting

incomes.

Finally, the interactions between the proportions of time spent by each man on the
three main livelihood activities were analysed. This was possible because no activity
took up a majority of the time budget, and so the risk of spurious correlations between
the time spent on one activity compared to another, due to the use of percentage data,

was minimised.

4.2.2 Who hunts?

The socio-economic characteristics of hunters and hunting households were
investigated using demographic, wealth and livelihood data collected during socio-
economic surveys (Section 3.4.1, Chapter 3), and hunting data for individual hunters
and households, calculated from village hunting returns of each hunter during the
study period (section 3.4.2, Chapter 3). All of the variables used in these analyses are
listed and described in Table 4. 1. As with any dataset there were missing data, and
these were quantified and addressed (Table 4. 1). Two men were excluded from the
analysis, as they did not want to disclose their hunting offtakes. The households that

these men came from were also therefore excluded from the analysis.
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Household variables

Description

Demography:
Household size
Adults

Women

Men

Dependants
Dependency ratio

Wealth:
Possessions
Wealth Ranking

Livelihood:
Commerce
Agriculture
Livestock
Income

No. Employed

Number of people in household

Number of people >=16 and <65 in household
Number of females >=16 and <65 in household
Number of males >=16 and <65 in household
Number of people <16 and >=65 in household
Ratio of adults : dependants

Total value of possessions in Central African Francs (CFA)
Ranking (ordinal/factor: 1 (poor) — 4 (rich))

Ranking, level of commercial activity. Ordinal/factor: O (none) — 2 (high)
Ranking, agricultural returns. Ordinal/factor: 1 (low) -3 (high)

Value of livestock in CFA

Income, in CFA, from pensions and employment

Number of household members with cash employment

Individual variables

Description

Age
Place of Birth
Education Level

Individual Income

Age of individual
Binary. 1 = born in village, O = born elsewhere
Factor: Primary, secondary, tertiary

Individual income from pensions and employment, in CFA

Hunting variables

Description

Adult male hunters

All men from 16 to 65 years old, who caught at least 1 animal during the study period.
(n=57)

Total hunting offtake

The biomass, in kg, of all the animals that each hunter caught during the study period.

Of 2647 animals caught, 73% were weighed. Where there was no weight, the animal was given the
mean weight of the species, calculated from occasions when that species had been weighed. The
only exceptions to this occurred with Chimpanzees, Red river Hog, and Sitatunga, where there were
insufficient entire animals weighed to produce a mean weight for the species. In this case, weights
from Kingdon (1997) were used, taking into account the sex of the animal where possible.

Eaten biomass/

Sold biomass

The biomass, in kg, of all the animals that each hunter caught, which were then consumed
by his household, rather than sold, during the study period.

For 11.8% of animals, the destination of the animal was unknown. In this case, the total biomass for
each hunter where the destination was unknown was multiplied by the proportion of the rest of his
catch that was eaten or sold, to give a calculated estimate of his total eaten and sold biomass.

Hunting income

The total amount of money (CFA) that was made by each hunter during the study period.

Where the destination (eaten or sold) of the animal was unknown, a price was given to the animal by
multiplying the proportion of the rest of the hunter’s catch that was sold by the average price for that
species. Sold animals that had no price information (8%) were given the mean price for their species.

Bought bushmeat

The total amount of money (CFA) spent on bushmeat by a household during the study
period. (Individual purchase data not collected).

263 animals were sold to households in Dibouka or Kouagna; of these, the identity of the buyer was
known in 103 cases. The amount spent on bushmeat per household (in CFA) was calculated from
this sample.

Table 4. 1: The names and descriptions of the household, individual and hunting variables used to
investigate predictors of hunting activity.
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Five hunting variables were used as response variables: total hunting offtake, eaten
biomass, sold biomass, hunting income, and bushmeat purchases (Table 4. 1). All of
these were calculated for each individual hunter, and for each household, with the
exception of bushmeat purchases, which were quantified at the level of the household,
and not for each individual village resident, due to the low frequency of purchases

(263 purchases within the village).

Univariate correlations between individual and household characteristics and their
hunting offtakes and incomes were then examined, and general linear models used to
find the best predictors of hunting offtakes and incomes. The distributions of hunting
offtakes and incomes among individuals and households in the two villages were
measured using a Gini index. Gini indices are the most commonly used measure of
inequality, and are used by the World Bank (e.g. Coudouel et al, 2002) to look at
inequality at a country level. A score of O describes a situation where all
households/individuals receive the same benefits from hunting, whereas a score of 1
would mean that a single household/individual is receiving all the benefits from

hunting.

4.2.3 What do hunters spend their money on?

In order to study how hunting incomes and offtakes influence hunter and household
spending, data were collected on purchases from the local shop and bar in Dibouka
(section 3.4.4, Chapter 3). Six months of this data have been analysed; 63 days were
analysed for the dry season, between June and August, and 65 for the wet season,
between November and January. A total of 4750 purchases were recorded, of which
3324 were by a resident of Dibouka. The remaining purchases were due to passengers
travelling through the village, or purchasers for other villages, and have not been used

in this analysis. Items bought were divided into 3 categories:

1. Food.
2. Cigarettes and Alcohol.
3. Household Goods.
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The differences between men and women in the total and proportional amount that
they spent on different categories were investigated, using only data from adult men
and women (over 15 and under 65). To explore the influence of hunting incomes on
the spending patterns of hunters, correlations between individual hunting incomes,
and the total and proportional spend by individual hunters on different categories
were examined using a subset of hunters who had been permanently based in the
village; seasonal or travelling hunters would have biased the data by having low

purchases and low offtakes, due to the small amount of time they spent in the village.

Hunting is the only livelihood activity for which detailed information was collected at
the individual level, and so data were analysed at the household level in order to
investigate how other household characteristics and livelihood activities influenced
spending patterns. Households contain different actors, with different spending
characteristics; in order to more fully understand the drivers of household spending,

household spending was divided into three different categories:

1. Total hunter spend. Money spent by of all hunters within the household.

2. Spending by non-hunting males, to examine how hunting offtakes and
incomes influence the spending habits of non-hunters in the same
household, and whether hunters have different spending patterns to non-
hunters.

3.  Female spend, to examine how spend by women in the household was
influenced by hunting offtakes and incomes, and other livelihood

activities.

The way in which the spending of the household, and these groups, was correlated
with household hunting returns, and with other household livelihood activities (Table

4. 1) was then explored using simple regressions and general linear models.

The proportion of money that hunters spent on different items was compared between
the dry and wet season. Absolute spend on different items between the two seasons
could not be compared, due to a bias in the collection effort between the seasons. At
the beginning of the dry season the bar data was collected less frequently, as the

regular bar owner, who was competent at writing, started travelling into Koulamoutou
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more often, leaving her mother, who was illiterate, in charge of the bar. This will
have resulted in lower total spends per hunter being recorded per day, compared to

when the main owner was present.

4.2.4 What defines a wealthy household?

The same household and hunting variables described in Table 4. 1 were used to
determine how the demography and livelihood activities of a household contribute to
the overall wealth of a household, using univariate correlations and general linear
models. Two measures of wealth were used as the response variable: the total
possessions per household, and the wealth ranking of the household. Possessions per
household are a very specific measure of one type of wealth, whereas a Wealth Index
is a multi-faceted approach, incorporating all the elements of wealth that the

community perceive to be important.
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4.3 Results

4.3.1 Male livelihood activities, and their interaction with hunting.

4.3.1.1 Male activity budgets: Main activities

Men spent most of their time on three activities: agriculture, hunting and time spent in
the village, and very little of their time was spent collecting forest products and in
cash employment. There were quite pronounced seasonal differences in activities.
Figure 4. 1 describes the time spent at different activities within each season, and

these five activities described above are now described in more detail.

Agriculture

Men spent an estimated 20% of their time working in the family plantations, over the
year. Plantation work was highly seasonal, and accounted for on 30% (+/- 4.5) of
days during the dry season months (when new plantations are created from old fallow
land, and young secondary forest growth is removed) compared to 15.7% (+/- 2.6)
during the wet season months. Men are usually charged with any physically
demanding work, and of all the time they spent in the plantations, 15% was spent
clearing, 40% planting, and 24% harvesting and transporting produce. The
maintenance of the plantation during the year is the responsibility of the women and
children, and only 9% of men’s plantation time was given over to weeding and
maintaining. The few exceptions to this occur in ‘bachelor’ households, where these

single men do all their own plantation work (n = 3/72).

Hunting

Overall, hunting also accounted for an estimated 20% of men’s time over the year. As
with plantation work, there are large seasonal differences in hunting activity, with
hunting accounting for 9.5 (+/- 1.7) days in the dry season months, but increasing to
24.5 (+/- 3.85) days in the wet season months (Figure 4. 2). When asked about this,
hunters replied that animals were harder to catch during the dry season, as they

moved closer to the rivers and reduced their ranges, and in order to maintain a
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Figure 4. 1: The proportion of time that men spend at different activities (28 men’s main daily
activity, sample of 2200 days.)

Figure 4. 2: How the mean proportion of time spent at each activity, for all men in the sample, varies
over time. Circles = Hunting, Squares = Agriculture, Triangles = Village time.
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reasonable catch rate they would therefore have to move their traps. These issues are
explored further in Chapter 7. Another reason for the reduction in hunting effort could

be the increase in physically demanding plantation work during the dry season.

Village time

Time spent in the village accounted for an estimated 37% of surveyed days (33%
when potential school attendees were excluded from the dataset), which does not vary
between seasons (dry season: 38.5% +/- 4.0; wet season: 33.3% +/-4.8). Although
some of this time may be due to observer error (The field assistant not realising when
the participant left for the forest) the size of the village, and the visibility of all the
houses leads me to believe that this data represents the real situation accurately.
Where reasons were given for staying in the village, they included: waiting for
banana buyers to arrive from town, waiting for medical aid, looking after members of
the family, fatigue after hunting trips and ceremonies, and, among the younger men,

playing card games.

NTFP collection

The main male forest activity outside hunting and agriculture is palm wine production
(which comprises less than 3% of survey days), where a local wine is produced from
the sap of felled palm trees. Of the 65 palm wine trips recorded, the average amount
brought back to the village was 2.3 litres (+/- 0.41), and 1.3 (4+/-0.31) litres were sold,
at 500 CFA per litre. Information on the destination of the sold wine was not
collected, but it is probable that most palm wine was sold within the village, due to its

short shelf life, and high demand within the village.

Fewer than 4% of survey days were spent collecting other forest products (including
fruits, plants, firewood and traditional medicine) and the majority are regularly sold in
Koulamoutou market, and so have a market value. Using approximate values for each
item brought back, an average of around 1000 CFA potential profit can be suggested
for each NTFP trip. (This is a guide rather than an exact price, as some returns data

did not specify exact amounts for each product).
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Forest products were also harvested while men were out hunting, to a small extent.
Forest and agricultural products were brought back on 20.0% of hunting trips. Palm
wine was the most likely to be brought back (8.8% of products brought back),
followed by bananas (8.0%), cane sugar (7.6%), and edible leaves (7.2%). An
approximate market value was used to estimate the value of products brought back
from a hunting trip. The average value was just under 1000 CFA, giving an estimated

value of 200 CFA per trip.

Employment opportunities

There were very few employment opportunities within the village, reflected by the
number of days that were spent employed in the sample (26/2200, or a mean of 1%
(+/- 0.46) of survey days). All of the employment in this sample was temporary, daily
employment offered by other village members, and included building work (barriers
and shelters in plantations, houses in the village), and plantation clearing during the
dry season, with a fixed-rate of 3000 CFA per day. In comparison, the median
income from a one-day hunting trip was 89 CFA (interquartile range = 0 - 4500), and

the maximum earned from hunting in one day was 54,500 CFA.

Other types of employment did exist within the two villages during the study period,
which were not represented in this sample, and these case studies are described in
Table 4. 2. These case studies highlight the paucity of steady employment available
within the village, and they also illustrate that even the most productive hunters are
willing to leave their traps for more formal employment, if it is available. Most
formal employment has a monthly salary higher than the median monthly hunting

return for a hunter (median 7300 CFA, IQR 0 — 14,800 CFA, max. 74,500 CFA).
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Chapter 4: Hunting and Livelihoods

4.3.1.2 Interactions between time spent at the three main activities

Hunting and agriculture

Although there is an obvious seasonal propensity towards hunting in the wet season
and plantation work during the dry season, the amount of time that individual men
spend hunting within a season does not seem to covary with the time they spend on
agriculture (Figure 4. 3). This may be because men have a large amount of time in the
village to be drawn from, which means that the time spent on one livelihood activity

does not reduce the time available to spend on another.

Village time and livelihood activities

In the dry season, there is a negative correlation between the amount of time spent in
the village and time spent on agriculture (Figure 4. 3). This may be an example of
‘slack time’ in the village being reduced in order to increase the amount of time spent
in the plantations. The same correlation cannot be seen in either season between time

spent hunting and time spent in the village.
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Figure 4. 3: Interactions between the proportions of time each man spent at the 3 main activities
(n =21 men).

a. The proportion of time working on agriculture compared with the amount of time spent hunting.
b. The proportion of time that each individual man spent on agriculture, compared to the time he spent
in the village, during the dry season.
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4.3.2 Who hunts?

4.3.2.1 How many individuals and households are involved in hunting?

The majority of men in Dibouka and Kouagna (72%, or 64/90) engaged in some level
of hunting activity during the study period, Similarly, 65% (49/75) households
surveyed contained men who did some level of hunting. Households that did not hunt
were often those that lacked an active male; these included households containing
only dependants (men under 16, or over 65, n = 7/27), only women (9/27) or
households with ill or injured men who were physically unable to hunt (2/27). Ninety-
one percent of households that contained an active male carried out some level of
hunting during the study period. The majority of men and households that hunted also
sold a proportion of their catch; 74% of hunters, and 77% of households that engaged

in hunting, sold some proportion of their hunting offtake.

52% of men who hunted engaged in some level of gun hunting (38% of all men),
whereas 89% of men who hunted did some trap hunting (64% of all men). 55% of
men who hunted only used trap hunting, whereas few men were solely gun hunters

(8%). 36% of households contained an active gun hunter.

Despite the relatively widespread use of hunting, hunting offtakes and incomes are
very unevenly distributed, with a small proportion of households or individuals
catching most of the animals and making most of the money. Gini index scores for
the distribution of individual and household hunting offtakes and incomes were all
between 0.75 and 0.90 (Table 4. 3), where a score of 0 depicts evenly distributed
hunting returns and a score of 1 depicts a situation where only one hunter or
household is benefiting from the resource. The ten households with the largest
offtakes caught 69% of the total biomass for the two villages (Figure 4. 4). Hunting

incomes and gun hunting incomes and offtakes were the most unevenly distributed.
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Hunting variable Household Household Individual Individual
All Hunting hh’s  All men Hunters
households

Total offtake 0.76 0.62 0.77 0.63

Total hunting income 0.81 0.69 0.81 0.71

Gun hunted offtake 0.87 0.79 0.88 0.80

Gun hunter income 0.90 0.84 0.90 0.85

Hunting  offtake eaten by 0.76 0.60 0.75 0.62

household

Table 4. 3: Gini index results for different measures of household (n= 75 households) and individual

(n =95) hunting returns.
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Figure 4. 4: The distribution of total hunting offtakes among households.
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4.3.2.2 Who catches the most bushmeat?

Demography

Hunting is a male activity, and the household hunting offtakes increase with the
number of males in the household (r; = 0.631, p > 0.000, n = 75). Men of middle-age
bring back higher individual offtakes (Figure 4. 5) with men of 30 to 50 (representing
33% of men between the ages of 16 — 65) bringing back 61% of the male adult (16 —

65) catch.
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Figure 4. 5: Men of middle age bring back the most bushmeat. Sqrt total individual hunting offtake

(kg) =-10.4+0.983 age - 0.0114 age2 (F,,47=4.85, p=0.01) for men between 16 and 65.

Biomass caught per individual was divided into two groups; trap caught and gun
caught. Both have the same correlation with age as total biomass, but the correlation
is stronger for gun-caught biomass (Sqrt gun caught biomass = - 9.69 + 0.819 Age -
0.0108 Agez. F» g7=15.83, p = 0.004. Sqrt trap caught biomass = - 4.99 + 0.516 Age -
0.00514 Age®. Fy g7=4.21, p = 0.018).
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This relationship with age could be due to a number of factors: Hunting is a highly
physical activity, and so young and old men may not have the strength to do a lot of
hunting. Skill may also increase with age, allowing a higher catch per unit effort (see
Chapter 7 for further analysis and discussion). Another hypothesis is that middle-aged
men are more likely to have young families, therefore holding more responsibilities,
and so have a higher need to produce good offtakes than young or old men. However,
there is no correlation between a household’s hunting offtake and its dependency
ratio, or number of dependants. Middle-aged men may also be wealthier, and more

able to invest in hunting gear.

Wealth and livelihood activities

The total hunting offtake for a household also increased with the wealth of the
household (Figure 4. 6), although the direction of causation was unclear; the observed
correlation could be due to hunting offtakes increasing a household’s wealth, through
its contribution to food and/or income. However, it could also be that wealthier
households are more likely to hunt because they can afford the bulky investments
required for hunting (shotguns, cartridges, snare wire). When the total biomass is
divided by hunting type, trap-caught biomass is correlated with wealth (rs = 0.324, p
=0.01, n = 62), but gun-caught is not.
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Figure 4. 6: The total hunting offtake per household increases with possessions per household (r, =
0.343 p=0.003, n = 62).

- 108 -



Chapter 4: Hunting and Livelihoods

Both the amount of hunting and the wealth of a household increase with the number
of adult males in a household. I therefore also considered how hunting offtakes vary

with possessions/adult/household, and in this case there is no significant correlation.

Household hunting offtakes were not significantly correlated with any of the other
household livelihood activities. This suggests that the amount of hunting that a
household engages in may be independent from its other main income sources. This
was also true at the individual level, as there was no correlation between individual

incomes from other sources and hunting offtakes.

Hunting Type

Hunters with higher offtakes were more likely to do some gun hunting than hunters
with lower offtakes, and gun-hunting offtakes increased in line with total offtakes (r;
= 0.562 p <0.001, n = 92). However, hunters with higher offtakes did not have a
higher proportion of that offtake coming from gun hunting (tested using a GLM with
a binomial error structure, p >0.05). These data suggest that larger hunters are more
likely to employ both trapping and gun hunting techniques, but that the gun hunting

per se is not the reason for higher offtakes.

Best predictors of hunting offtakes

Regression analysis, using a GLM found that of all the household predictors (listed in
Table 4.1) the number of men in the household was the only significant predictor of
household hunting offtakes (F;, 5o = 39.49, p = 0.001). The only significant predictor
of individual hunting offtakes for men, and for hunters, was age (within hunters: F, sg

=4.37,p=0.017).

To examine how the characteristics of the household might influence the hunting
offtakes of an individual hunter from that household, the hunter with the highest total
offtake per household was taken into a sub-sample, to avoid the problem of non-
independence between hunters belonging to the same household. In this case, age and

the number of males in the household were the best predictors, reflecting the
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increased probability of having a productive hunter in a household with a larger

number of adult males (Table 4. 4).

General Model d.f. F P
(change, residual)

Age 1,36 5.29 0.027

Age?2 1,36 5.07 0.031

Number of males/household 1, 36 5.02 0.031

Possessions/household 1,33 0.18 0.671

Commerce index/household 3,33 1.18 0.332

Agricultural index/household 2,28 1.63 0.216

Income/household 1, 35 0.29 0.591

Minimal Model: Estimate s.e.

Constant -15.5 11.0

Age 1.356 0.589

Age2 -0.016 0.0073

Number of males/ household 244 1.09

Table 4. 4: Results for a General Linear Model using a normal distribution, showing the terms
associated with hunting offtakes (square-root transformed) for the hunter with the highest offtakes in
each household.

4.3.2.3 Who sells the most bushmeat?

Commercial hunting was correlated with the same household and individual
characteristics as the total hunting offtake; household hunting incomes increased with
the number of male adults in the household (r; = 0.60, p <0.001, n = 75), and
individual hunting incomes were higher for middle-aged men (individual hunting
income = - 243 + 22.0 Age - 0.273 Agez, F» 37=4.26 p=0.017). Unlike with the total
household offtake, there was only a trend towards wealthier households selling more
bushmeat (correlation of hunting income and possessions/household: 1, = 0.24 p =

0.054, n = 62).
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As household and individual hunting offtakes increase, so does the proportion of the
offtake that is sold (Figure 4. 7 a and b). One interpretation of this correlation is that
as offtake increases, to a certain degree the protein requirements of a household/
individual will stay the same, which leaves a larger proportion of the offtake that can
be sold. The proportion of a household’s offtake that was sold was not correlated with
measures of household demography or wealth. The proportion of an individual
hunter’s catch that is sold is also correlated with the proportion of the catch that was
gun hunted (Figure 4. 7 c), suggesting that gun hunted offtakes may be more likely to
be sold that trap-caught offtakes. The same correlation cannot be seen at the

household level.

With regression analysis, using a GLM, the best predictors of total hunting incomes
were investigated, using the same individual variables as when investigating total
offtakes, and adding the proportion of offtake that was gun hunted as an extra
predictor. As with total hunting offtakes, the best predictor of an individual hunter’s
hunting income was age (F; 56=4.67, p = 0.013), and the best predictor of household
hunting offtakes was the number of males (F; 74 = 60.43 p 0.001).

4.3.2.4 Who buys the most bushmeat?

Wealthier households (using possessions/household or wealth ranking) purchased
more bushmeat than poor households (Figure 4. 8), and none of the 12 households
with a wealth ranking of 1 (very poor) bought bushmeat. Whether examining all
households, or just those that bought bushmeat, households with high hunting
offtakes did not buy any less bushmeat than households with low hunting offtakes.
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Proportion of offtake sold

Proportion of offtake sold

0.8
°

0.7
= °
= °
2 0.6+ . %
9} ° o
g 051 R ®
= ]
=
S L4 °
S 041 [ ° °
= L ®e ° ¢
o 0.34 ° ° Y
-2 N °
5 °
e, 0.2 °
e o e
=%} °

0.1 .

°®
001 e ee0 o0 o o
T T

0

5 10 15 2 25
Sqrt total household offtake (kg)/household size

30

0.9

0.8+

0.7

0.6

0.4+

0.39

0.2

0.19

0.01

oo

3 4 5 6
Log individual hunter total hunting offtake

0.9+

0.8+

0.7 4

0.6 -

0.5+

0.4

0.3

0.2+

0.1

0.0

02 04 056 08
Proportion of individual hunter offtake gun hunted

Figure 4. 7: Correlates of the proportion of hunting offtake sold.

a. How the proportion of household offtake sold/household
offtake/person/household (r =0.47, p =0.002, n =75).

b. How the proportion of an individual hunter’s offtake sold increases with his total offtake (r = 0.419,
p =0.008, n=37).

c. How the proportion of an individual hunter’s offtake sold increases with the proportion gun hunted
(r=0.439, p =0.005, n = 37).

increases with total hunting

(For individual hunter correlations, hunters catching under 10 animals were not used, due to the biases
that small sample sizes produce when calculating proportions.)
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Figure 4. 8: The amount that a household spends on bushmeat increases with household wealth.
r; = 0.496 p <0.001 n = 62.

4.3.3 Purchasing luxuries and necessities

4.3.3.1 Differences in spending between men and women

Figure 4. 9 describes how men and women allocate their spending. An average of
56.1% of a man’s total spend goes on alcohol and cigarettes, and the mean amount of
money spent on alcohol and cigarettes by a hunter was equivalent to 54% (s.e. +/-
18.2) of his hunting income during the same study period. In contrast, an average of
53% of a woman’s spend is allocated to food, with 30.4% spent on alcohol and

cigarettes.

The differences in the amount and proportion of money spent on alcohol and
cigarettes and food by men and women were tested using Mann-Whitney U tests
(Table 4. 5). Overall, men spent more money in the shop than women. However,
although the total alcohol and cigarette spend for men was significantly higher than
for women, the amount that they spent on food was not significantly different,
indicating that the increase in total spend for men is driven mainly by an increase in

spending on alcohol and cigarettes.
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Figure 4. 9: The mean proportion of the total spend on different categories, for (a) men and (b) women.
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Mann Whitney U test

Median Spend Median Spend

Men Women W p

(IQ range) (IQ range)
Total Spend All Items 5200 1330 7316.5 <0.001
(CFA) 1025 — 14,043 100 — 4694
Total Spend Alcohol 2425 0 7912.0 <0.001
(CFA) 150 - 7125 0- 1500
Total spend Food 900 450 6558.5 0.417
(CFA) 50 - 2250 0-2331
Proportion spent on 0.57 0.27 5364.0 <0.001
Alcohol 299-77.1 0.00-51.8
Proportion spent on 0.20 0.49 3258.0 <0.001
Food 7.5-429 25.2 - 88.12

Table 4. 5: Spending differences between men and women. Significant values are in bold. Italics
display the interquartile ranges. Total spend indicates the total amount spent over the study period
(June — Feb)

TOTAL SPEND PROPORTION OF SPEND
Hunting Alcohol Food Household | Alcohol Food Household
Variable and and

Cigarettes Cigarettes

Total 0.472 -0.428 -0.037 0.685 -0.535 -0.538
Biomass 0.006 0.015 0.037 <0.001 0.002 0.002
(kg)
Total 0.333 -0.313 -0.270 0.500 -0.277 -0.269
Hunting 0.063 0.081 0.129 0.004 0.125 0.136
Income
(CFA)

Table 4. 6: Spearman’s rank correlations showing how the total and proportion of a hunter’s spend in
the bar correlates with his hunting offtakes and incomes, by category. Upper values are r, values, and
lower values are p values. Values in bold are significant. N = 32 hunters.
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Figure 4. 10: The proportion of the total spend in the village shop that a hunter spends on alcohol
and cigarettes (a), and food (b), and its correlation with a hunter’s total offtake over the study period
(log10 transformed).
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4.3.3.2 Hunting offtakes and incomes, and their impact on hunter and
household spending
Hunter purchases

Spending by individual hunters was analysed, to examine how individual hunters
spent their own hunting returns. Correlations between individual hunting variables
and spending suggested that hunters are using their hunting offtakes for the purchase
of luxury goods. Hunters who achieved higher hunting offtakes, spent significantly
more money on alcohol and cigarettes, and hunters with higher offtakes and hunting
incomes also spent a larger proportion of their total spend on alcohol and cigarettes
(Figure 4. 10, Table 4. 6). In contrast, the total and proportional spend on food, and
household items, significantly decreased with larger hunting offtakes (Figure 4. 10,

Table 4. 6).

Household purchases

Further analysis moved from looking at individual hunter spending habits, to those of
the entire household, and for different groups (i.e. all of the women, or all of the
hunters) within the household. While the amount of luxury goods bought by an
individual increase with his hunting offtakes, purchases for the rest of the household
did not increase with household hunting offtakes, suggesting that hunters do not use
their hunting returns to purchase items for the household. However, food purchase
was reduced for households with higher hunting offtakes, which suggests that hunting

may contribute to livelihoods at a household level by providing meat.

Purchases by all household members

Univariate correlations between household spending and household wealth and
livelihood activity variables, including hunting, were investigated. The total amount
that a household spent on cigarettes and alcohol increased with the household’s
hunting offtakes, as measured by number of animals (r = 0.482, p = 0.013, df = 31),
and showed a strong trend with biomass (r = 0.511, p = 0.051, df = 31). Wealthier
households (as measured by wealth ranking, and possessions) also bought more

alcohol and cigarettes (possessions: r = 0.482, p=0.013, df = 31), and spent more
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money in the shop in total (possessions: r = 0.422, p = 0.032, df = 31). Spend on food
by a household was not correlated with household wealth, nor with any household

livelihood activities, including hunting.

Regression analysis, using a GLM, was used to distinguish between the influence of
household wealth, demography, and livelihood activities. Household size was forced
into the model, to account for increases in spending simply due to an increased
number of people in the household. Neither household wealth, nor any of the
household livelihood activities (including hunting), were found to be significant

predictors of household spending.

Purchases by hunters

This household analysis looked at the purchasing habits of the hunters (as a group) of
each household. Hunter spending on alcohol and cigarettes was correlated solely with
hunting offtakes (r = 0.521 p = 0.006, df = 31). Food and total spend showed no
significant correlations. The results of a GLM (constructed in the same way as with
total household spend) found the biomass of the household hunting returns to be the
best predictor of hunter alcohol and cigarette purchases (Table 4. 7). There were no

significant predictors of food or total spend.

Purchases by non-hunting men

This household analysis looked at the purchasing habits of the non-hunting men (as a
group) of each household. Spending by men who did not hunt was not correlated with
household wealth or and of the household livelihood activities, including hunting.
This was confirmed by the results of a GLM, which gave no significant predictors of
spending, suggesting that the non-hunting men in a household do not benefit from the

increased luxury purchasing power of hunters in the same household.
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Purchases by women

This household analysis looked at the purchasing habits of the women (as a group) of
each household. Female spend on alcohol and cigarettes was not significantly
correlated with household wealth, or any of the livelihood activities of the household.
Money spent on food, however, increased significantly with both the household’s
agricultural index (rs = 0.529 p = 0.014, df = 26) and the wealth index of the
household (r; = 0.452 p = 0.035, df = 26), which is highly correlated with the
agricultural index). Total spend also increased with plantation returns (r; = 0.527 p =

0.014, df = 26).

There were no significant univariate correlations between female spending and
household hunting offtakes. However, hunting offtakes predicted female spending
when incorporated into a regression analysis, using a GLM (Table 4. 7). As hunting
offtakes increased, the amount that a household spent on food decreased, which
suggests that as the amount of meat coming into a household increases, women of the
household have to spend less of their income on food. As previously discussed,
women gain most of their income from agriculture, and women’s total spend, and
spend on food were also predicted positively by household agricultural returns in the

model.

4.3.3.3 Seasonal differences in spending habits
Hunting offtakes vary significantly between the wet and dry season. However, there
are no significant differences in the percentage spend by individual hunters, on any of

the items between the two seasons (e.g. total spend: paired t-test, t 3= 0.18, p =

0.859).
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a.

General Model d.f. F P
(change, residual)

Hunting offtake (kg) 1,24 5.69 0.026
Size of household 1,24 5.02 0.035
Household commerce index 2,15 0.24 0.787
Household agriculture index 2,17 0.62 0.550
Household possessions (CFA) 1,18 0.02 0.884
Minimal Model: Estimate s.e.
Constant 28.4 16.4
Hunting Offtake 2.58 1.08
Size of household 4.58 2.05

b.
General Model d.f. F P

(change, residual)

Hunting offtake (kg) 1,18 15.87 > 0.000
Household agricultural index 2,17 6.65 0.007
Household wealth index 3,13 1.1 0.394
Size of household 1,17 0.52 0.48
Household commerce index 2,17 0.01 0.99
Minimal Model: Estimate s.e.
Constant 82.0 21.9
Hunting offtake (kg) -18.84 4.73
Household agricultural index 2 (medium) 53.4 20.5
Household agricultural index 3 (high) 69.8 19.3

Household agricultural index reference level: 1 (low)

Table 4. 7: Results for a General Linear Model using a normal distribution, showing the terms
associated with:

a.  Money spent on alcohol and cigarettes by the hunters in a household.
b. Money spent on food by the women in a household.
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4.3.4 What are the characteristics of a wealthy household?

The four main livelihood options available to households are Agriculture, Commerce,
paid Employment and Hunting. Table 4. 8 shows the correlations of these livelihood

activities, with the two wealth indicators and measures of household demography.

Livelihood Possessions Possessions/ Wealth Index  Number of Number of
Activity (CFA) Adult Adult Men Adult
Women
Agricultural index 0.365 0.119 0.646 0.059 0.340
1-3) 0.008 0.420 <0.001 0.666 0.011
Commerce index 0.352 0.301 0.251 0.068 0.200
0-2) 0.005 0.023 0.065 0.600 0.120
Paid Employment 0.151 -0.066 -0.052 0.289 0.067
(CFA/ month 0.240 0.625 0.706 0.023 0.605
Hunting 0.343 -0.161 0.053 0.652 0.213
(total offtake, kg) 0.006 0.231 0.681 0.000 0.068
Number of women in 0.431 N/A 0.444 N/A N/A
Household >0.001 >0.001
Number of men in 0.314 N/A 0.246 N/A N/A
Household 0.013 0.053

Table 4. 8: Spearman’s rank correlations between the returns from household livelihood activities
and household demography and wealth variables. Upper values are r; values, and lower values are p
values.

All households take part in some level of agriculture, and wealthier households have
higher agricultural returns. Agriculture is almost exclusively a female activity, with
agricultural returns increasing with the number of females in a household, not with

the number of males.

Household wealth also increases with involvement in village commerce. The level of
commerce is not associated with the number of adults in the household, suggesting
that commerce is not labour-dependent; even old men and women can sell goods from
their house (often while the more active adults are employed in more labour-intensive
work such as agriculture) and the amount of goods sold can increase without

increasing the number of people employed.
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The collective income from individuals in the household who are employed or
receiving a pension does not seem to influence the wealth of the household. This
could be because the number of employed individuals in these villages was very low,
and the dataset not large enough for any trends to be visible. It could also be because
paid employment in these villages is generally short-term, and therefore does not

significantly influence long-term wealth indices, such as household possessions.

Men and women contribute to household wealth in different ways. Both the number
of men and women in a household are correlated with the wealth of a household, as
measured by possessions/household. However, the wealth index, which reflects how
village participants perceive wealth, is correlated strongly with the number of women
and not with the number of men. This suggests that the participants of the wealth
ranking exercise considered women, or the livelihood activities with which women
are associated, to be allied with household wealth, rather than the number of men.
Agriculture (correlated with the number of women) is also highly correlated with the
wealth index, whereas hunting (a male livelihood activity) is not. The best predictors
of Possessions per household (regression analysis using a GLM with a normal
distribution, Table 4. 9) were the total hunting offtake that was eaten by the
household, the commerce index and the agricultural index. Neither any of the other
hunting variables nor household income were found to be significant predictors of
possessions in the model. It is possible that the wealth of a household might dictate
the amount of bushmeat eaten by the household, and therefore the direction of the
relationship between the amount of bushmeat eaten and the household wealth is

uncertain.

The number of adults per household was then forced into the model, to account for
increased livelihood activity that was just due to an increase in the number of adults.
In this case, the number of adults, commerce and the agricultural index were found to

be the best predictors of Possessions per household (Table 4. 9).

The wealth index of a household could not be used as a response variable, due to low

sample sizes for each index level.
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a.
General Model d.f. (Change, residual) F P
Sqrt Household incomes (CFA) 1,47 3.64 0.063
Agricultural index 2,49 4.42 0.017
Commerce index 2,49 4.43 0.017
Sqrt Hunting offtake (total biomass) 1,48 6.02 0.018
Minimal model: Estimate s.e.
Constant 5.2828 0.0864
Agriculture 2 0.1852 0.0977
Agriculture 3 0.2779 0.0935
Commerce 1 0.0471 0.0875
Commerce 2 0.2711 0.0919
Sqrt Hunting offtake (total biomass)  0.00844 0.00344

Household agricultural index reference level: 1 (low)
Household commerce index reference level: 0 (none)

b.
General Model d.f. (Change, residual) F P
Adults/ household 1,48 5.81 0.020
Agricultural index 2,49 4.01 0.025
Commerce index 2,49 4.40 0.018
Sqrt Hunting offtake (total biomass) 1,47 2.00 0.164
Household incomes (CFA) 1,47 2.13 0.151
Minimal Model: Estimate s.e.
Constant 5.3445 0.0869
Adults/ household 0.0505 0.0210
Commerce 1 0.0356 0.0918
Commerce 2 0.2571 0.0964
Agriculture 2 0.2260 0.1010
Agriculture 3 0.3059 0.0975

Household agricultural index reference level: 1 (low)
Household commerce index reference level: 0 (none)

Table 4. 9: Results for General linear models, using a normal distribution, showing the terms
associated with: a. Possessions (CFA) per household and b. Possessions per household when the
number of adults in the household is forced into the model.
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4.4 Discussion

Traditionally, despite NTFP literature to the contrary, bushmeat has been seen as an
open-access resource, used as a ‘daily net’ and/or ‘safety net’, and providing
important food and incomes for subsistence use (e.g. Bennett, 2002). This case study
has provided further evidence that the distribution of hunting revenues, and their use,

do not fit this model.

To best describe the use of bushmeat in Dibouka, I have begun by discussing who
hunts, what they use their hunting incomes and offtakes for, and how hunting fits
within the context of village livelihood activities, and its relative contribution to
household wealth. I have then gone on to discuss how this scenario will influence
conservation policy, and some of the possible alternative livelihood activities

available to village men.

4.4.1 Hunting: Who benefits?

In Dibouka and Kouagna, a few hunters and households account for the majority of
hunting offtakes and incomes, despite widespread participation in hunting within the
community. Hunting incomes were also highest for wealthy households, and this
agrees with studies from the NTFP literature (e.g. Coomes, 2004; Pattanayak and Sills
2001), and with de Merode et al’s hunting study in the DRC (2004). In this study we
found that the low hunting offtakes seen in poor households can be explained partly

by the lack of adult males within them.

A number of studies (Godoy et al, 1995; Cavendish, 2000, de Merode et al, 2004) that
found higher forest resource use among wealthier households also found that although
poorer households use a forest resource less, the use of the resource accounts for a
higher proportion of household production than for wealthier households. However,
Starkey (2004), working in the same villages as this study, found that the proportion
of household incomes attributable to hunting were highest for middle-income

households, and lowest for the poorest households.

Purchases of bushmeat in the two villages were made by richer households. Socio-

economic surveys by Eves and Ruggiero (2000) in villages surrounding the Nouable
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Ndoki National Park, Northern Congo also found that wealthier households purchased
more bushmeat, and Bassett (2000) hints at the same trend in his Cote d’Ivoire village
study, with one of his participants exclaiming ‘if you want to eat bushmeat [in the

[k

village], you have to be rich!” Bushmeat purchases by wealthier households have also

been demonstrated in urban markets (East et al, 2005),

Taken together these results start to provide a picture of resource use which is very
different to the poor man’s ‘open access’ resource often described in the bushmeat
literature (e.g. Brown and Williams 2003). It suggests that there are barriers to
producing high offtakes to hunting (active male labour, and possibly lumpy
investments, as suggested by de Merode et al, 2004), which result in resource use by a
wealthier minority. In these villages bushmeat may be one of the forest products
described by Dove (1993), where commercialisation and market access has shifted
resource users to wealthier, members of the village with the assets required to

commercially exploit the resource.

4.4.2 How does bushmeat contribute to household economies?

Previous hunting studies (e.g. de Merode, 2004; Starkey, 2004) have looked at the
influence of hunting on household incomes. However this is only half the story; we
must know what use these hunting incomes are put to before we can understand how

they influence household economies.

This study found striking gender differences in the use of incomes, with women
spending the majority of their money on food, in contrast to men who spent it on

alcohol and cigarettes. This agrees strongly with Solly’s (2004) findings in Cameroon.

These gender differences are already well known (but not often published) by
development agencies (e.g. FAO, 1996; IFAD, 1999), and although it there has been
little published on the impact of men’s incomes on household wealth, it seems that the
policies of development organisations are already influenced by a perceived gender
difference in spending. In Latin American cash transfer schemes, such as those in
Brazil and Mexico, subsidies are handed out directly to female heads of households in

order to enhance the women’s roles in the household, and to reduce the risk of
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deviation of the resources towards ends other than improving children’s nutrition and
quality of life (Nigenda and Gonzalez-Robledo 2005). It has been calculated that 70%
of the money received is used to increase the availability of food in the household

(Hoddinott and Skoufias, 2000).

But are the incomes spent by men and women obtained from different livelihood
activities? This study is novel in that it has enabled the use of incomes from different
livelihood activities to be assessed, and has shown that as hunting offtakes increase,
hunters spend more of their money on alcohol and cigarettes, and less of their money
on food. This implies that bushmeat incomes may, to a certain extent, provide
disposable incomes for individual men rather than contributing significantly to
household wealth. Solly (2001) suggests that in Cameroon the Dja Bulu hunters
generally perceive the income earned from hunting as money that you can do little
with, and it has a reputation for being frittered away. Kumpel (2006) also reported
that in her study village of Sendje, Equatorial Guinea there was a high level of
alcoholism for men, and that people tend to live hand-to-mouth, spending whatever

money they earn on costly luxuries in the bars, mainly cigarettes and alcohol.

Regardless of their use of hunting incomes, men are making a vital contribution to
household food security in Dibouka and Kouagna through the bushmeat that is
consumed by the household; total and consumed biomass are the two measures that
were both correlated with the wealth of the household. Women’s spending on food —
best predicted by plantation returns — is also negatively correlated with hunting
offtakes. This could be because as hunters bring back more meat for the household to
eat, there is less need to buy ‘bulking’ foods such as rice, bread or pasta. Similarly, the
proportion of a hunter’s spending that went on food, decreased as his hunting offtake
increased. This may be because he has reduced the amount of money that is required
for household food by providing meat, and can therefore spend this money on other
items. Interestingly as hunting offtakes for a household increased, the percentage of
the offtake that was sold also increased. This might reflect a household’s requirement
for a certain level of bushmeat, after which hunters can sell the remaining meat, and

spend the proceeds as described.
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That hunting provides an essential source of protein has been well documented in
previous studies (Anstey, 1998, Fa et al 2003, Bennett et al, 2000b). It has also been
hypothesised that incomes from hunting can be just as important for rural livelihoods,
as they represent a large proportion of total household incomes in many areas (Infield,
1998; Brown and Williams, 2003). Results from this study suggest that incomes from
hunting, and the savings which men make on food spending due to hunting, are not
directed into the household to pay for subsistence goods, but rather provide cash for
individual hunters, to spend on luxury goods. If this is the case, then the argument for
maintaining the bushmeat trade as poverty alleviation tool has little ground. In fact,
reduction in commercial hunting may benefit rural livelihoods by reducing the

pressure on an important food security resource.

In Dibouka and Kouagna hunting incomes represent on average 15% of household
incomes (Starkey 2004). It would be interesting to test whether in communities where
hunting incomes represent a higher proportion of total household incomes (e.g. De
Merode, 2004 (25% of incomes); Infield, 1998 (33% of incomes), Starkey, 2004
(villages further from Koulamoutou than Dibouka, 61% of incomes) these patterns of
hunter and household spending remain the same, or whether hunting incomes are used

increasingly to buy subsistence goods.

4.4.3 Which livelihood activities contribute to household wealth?

In this study, possessions per household were correlated with the number of adults in a
household, plantation returns, hunting offtakes (though not incomes) and commercial
activity. Interestingly, the wealth index for each household, created by village
participants, was not correlated with hunting returns or the number of men per
household, suggesting that the community perceive women, agriculture and commerce

to be more beneficial to household wealth.

These correlations cannot tell us about the relative contributions of different
livelihood activities to these households. For an idea of this we can refer to Starkey
(2004), who studied household incomes from different livelihood activities in the
same area, and found that from a pooled sample of villages 75% of the village’s

incomes were from agriculture, and 24% from bushmeat.
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Women almost exclusively controlled agricultural work in these villages, and strong
correlations between household agricultural rankings and the number of women in a
household confirms this. An assessment of rural poverty by IFAD (1999b) found that
in Gabon, women are responsible for 95% of the labour in the plantations, usually
working around 15 hours a day, whereas men generally spend 2 to 3 hours a day on
agriculture. It is now commonly recognised that in poor African households women
farmers usually work longer hours than men, and are responsible for the bulk of the

agricultural labour (Gelb, 1997).

Despite being the backbone of agricultural production, women do not have complete
control of agricultural incomes. From talking informally with the women in Dibouka,
I was told that where a woman had a husband she would generally give him 50% of
agricultural incomes. Men kept control of all their hunting incomes; he could spend
some on his family, but there was no general rules concerning how they were
allocated. This also applied to his plantation share — when asked about how their
husbands would spend the agricultural incomes, women replied that it was his choice.
Limited access to resources, including incomes, is the norm for women in sub-

Saharan Africa (FAO 1996).

In this study, hunting is therefore a resource with access limitations, used by the
wealthier sections of the community. Hunting offtakes used for consumption benefit
the household economy directly by providing a valuable source of protein, and
indirectly by reducing the amount of money that women, the main food providers,
need to spend on food. Incomes from hunting, however, are used to a much greater
extent to buy luxury goods for individual hunters. If this is the case, then commercial
hunting pressure might be eased by providing alternative sources of income for village

men. So what are the options?

4.4.4 Men’s livelihood activities: Alternative income opportunities?

Looking at male activity budgets for Kouagna, it is immediately apparent that apart
from agriculture and hunting, there are very few livelihood opportunities for men in
the village. This is supported by the work done by Starkey (2004), which showed that

livelihood activities other than agriculture and hunting accounted for only 4.7% of the
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household economy. Employment or commercial opportunities are either transient (as
with the market garden, goat rearing or planks) or there are a finite number of people

who can engage in the activity (such as bars or shops).

Where employment opportunities existed in the village, the case studies outlined in
Table 4.2 suggest that hunters may be willing to leave their traps for more formal
employment. Informal discussions I had with hunters regarding employment
opportunities support these case studies. All but the oldest hunters (some who had
retired from formal employment in town and come back to their village for their
retirement) expressed a wish to find formal employment, whether in town or in the

village:

‘At the moment, because I still have work to do, I cant spent my life in the village yet.
I need to go and work, but unfortunately I have my family! I have to make sure that
my parents are provided for when I leave the village. So, if I have that [organised],
then I can leave the village. I would like to go into commerce, that is what I would
like to do’

Interview# 41, Hunter 34, aged 30

If there was work I would leave my trap and my gun hunting as well, to go and work.
But there is none. We wait, but we find nothing. We go into town to look for work but
there is nothing. You need to know someone to get you a job, but with no-one you are
forced to stay in the village, and trap and gun hunt.

Interview # 55, Hunter 24, aged 26

Often young men were frustrated with their village life, and said that employed town
life was much preferable. One of the barriers to finding employment in town was that
in order to look for work, one had to be based in the town. However, without an
income, town living is too expensive for most villagers, and so they find themselves

in a catch-22 situation.

Informal interviews with hunters also suggested that few of the hunters had been
based in the village for large amounts of their adult life. Men tended to move out of

the village when paid employment became available, generally with transport or
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extraction industries. These jobs however, were often short-term and contracts could
be terminated abruptly. When work was unavailable, men tended to return to the
village, because life in town without employment was too expensive, and would then
leave when another job became available. In this intervening village time, they

resumed hunting.

‘I was in Lastourville to look for work. My uncle, who worked for SBL (a logging
company) could not find me work, and could only find 10,000 CFA for me. With
10,000 CFA you can’t live. I was obliged to return here, to press cane sugar and to go
hunting.’

Interview #39, Hunter 32, aged 21

‘I returned from the village [after leaving employment as a driver| because you must

find employment! I tried to work at Comilog [a mining company], but I didn’t find
anything. At the moment in Gabon its politics that finds you work! You need to know
someone [in the company]. There are lots of companies but...I was obliged to return
to the village.’

Interview #49, Hunter 25, aged 38

This is not a new phenomenon — many of the old men had spent their lives in different
towns/ logging concessions in Gabon, returning to the village between jobs and now
hunting in their retirement. Hunting is an activity which can be put down and picked
up whenever other commercial activities appear and disappear, and can be used to

supplement other incomes; in this way it is a classic ‘daily/safety net” NTFP.

Similar observations were made by Noss (1998b) in CAR, who found that most snare
hunters shifted between formal and informal occupations that included hunting,
fishing, raffia wine tapping, diamond mining, farming and logging, and moved to and

from their village in pursuit of these occupations.

Apart from hunting, agriculture is the other main male livelihood activity in Dibouka
and Kouagna. However agriculture is not traditionally a male activity, and agricultural
returns for a household correlate with the number of women in a household, not the

number of men. Men are needed to clear the plantation for the next agricultural
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season, and during the dry season, men switch from hunting to plantation clearing;
this seasonal switch has also been described by Delvingt (1997) in Diba, Congo,
Jeanmart (1998) in Ekom, Cameroon, and Kumpel (2006) in Equatorial Guinea.
However, despite this seasonal effect, men who spend more time on agriculture do not
spend less time on hunting, and vice versa. It would also be unwise for a household to
invest all of its effort in agriculture, rather than diversifying as much as possible; if

agricultural returns fail, it is important to have alternative incomes in place.

If commercial hunting was reduced through declining animal abundance, or
conservation action, there would be a need for other cash opportunities in the village
that are not as transient as those I observed over the study period. Most employment is
to be found in town, or in logging concessions, not in the village. The migration of
active men towards employment opportunities can lead the current situation in Gabon:
a dwindling village population comprised of the very old and the very young. Those
men who do stay in the village generally hunt, possibly due to lack of any other

opportunities.

Cocoa production used to be an alternative male livelihood strategy in Dibouka and
Kouagna. Cocoa plantations in Gabon are being revived by the International Cocoa
Organisation (ICCO), with a new 5 year project to “recreate a viable and productive
cocoa sector in Gabon based on private smallhold farming and characterised by
relatively high yields, thus enabling farmers to earn comparatively high incomes,
resulting in a cocoa sector no longer dependent on government support and services”
(ICCO, 2001). If there were other cash-providing opportunities then this might reduce
the amount of commercial hunting done by men. When asked about the amount of
hunting that went on over the years in Kouagna, the chief of the village (Hunter 62)
said that the amount of hunting was lower in 1987 — 1990 because of the cocoa
plantation that was based in the neighbouring village, Ndjole (Interview #31). Many
of the men worked for the cocoa plantation, and did not have time to hunt as much,
suggesting that cash alternatives might reduce hunting pressure. Basset (2005) found
in Cote d’Ivoire that with the collapse of the cotton industry in the 80’s and early 90’s,
hunting pressure increased. Rural communities were responding to the reduced
incomes from cotton by diversifying their activities, and commercial hunting was one

of the ways that they did this.
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However, alternative incomes sources for men may not result in a decrease in hunting.
As we have discovered, bushmeat purchases are generally by the wealthier sections of
the community. Therefore increasing the cash incomes of a household may increase
demand for bushmeat within the village. Removing a hunter from the system may just
increase the amount of hunting that the remaining hunters carry out, or result in a
switch in techniques. Damania et al (2005) created a multispecies simulation model of
hunter behaviour parameterised with data from Ashanti, Ghana. They found that
although an increase in agricultural prices resulted in a smaller amount of time that
was allocated to hunting, the amount of gun hunting carried out increased, wildlife

populations declined, and the two most vulnerable species became extinct.
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Chapter 5 :

The characteristics of the commodity chain
from forest to town
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Chapter 5

5.1 Introduction

Village hunting offtakes provide hunters and hunting households with a source of
income and food, and as the previous chapter has illustrated, these two uses have
different impacts on the household economy. This chapter will now describe the
characteristics of the catch by use: the catch that is eaten compared to that which is

sold within the village, and the catch that is sold and sent to the nearest market.

Why is this analysis of catch characteristics by use important? Firstly, if we
understand the proportions, and the characteristics, of animals used for the
commercial trade, we can determine whether there is a difference in the way that
commercial use and use of wildlife for food targets local animal populations, taking in
account the level of hunting selectivity. Analysis of the characteristics of sold
animals, combined with information on prices gained for each animal, can also
provide us with valuable information on the bottom-rung of the bushmeat commodity
chain, including information on the demand for different animals from urban markets
onto rural sellers. With this information, we can begin to understand how changes in

prices and market demand will influence what is sold from the village.

As Cowlishaw et al. (2005) observe, because most work on the bushmeat trade has
focussed on the biological implications, rather then the socio-economic aspects of the
trade, very little is known about the structure of the bushmeat commodity chain, and
the way in which species and incomes flow from the point of extraction to consumer
purchase. This is especially true of the bottom-rung of the commodity chain, from
forest to first sale, as the few studies published on the bushmeat commodity chain
(Mendelson et al, 2003; Cowlishaw et al, 2004; Cowlishaw et al, 2005; Cowlishaw et
al, 2005b) have concentrated on the market end of the chain, and on the actors
involved in selling the meat in urban areas. To date, the majority of village studies
that describe overall catch characteristics have only followed the fate of the catch as

far as quantifying the percentage of meat that is sold (Table 5. 1).
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Site Percentage of catch sold Source
Kiliwa, DRC 90% De Merode et al (2003)
Bayanga, CAR 73% Noss (2005)

Monte Mitra, Equatorial 68% (50% village, 50% town) Fa and Yuste (2003)
Guinea

Diba, DRC 68% Delvingt (1997)

6 villages near 59% Starkey (2004)
Koulamoutou (includes

Dibouka and Kouagna)

Dja Reserve, Cameroon 56% (90% sold in village) Solly (2004)

Oleme, DRC 54% Delvingt (1997)
South-west Congo 50% Wilson and Wilson (1989)
Ekom, Cameroon 40% Delvingt (1997)

Kanare, CAR 35% Delvingt (1997)

Northeast Gabon 30 - 60% Lahm (1993)

Tabora district, Tanzania 14% Carpaneto and Fusari (2000)

Table 5. 1: The percentage of the total catch that is sold, from different study sites.

Where the characteristics of sold bushmeat have been described, a bias towards
larger-bodied, gun hunted species being sold has been suggested. Noss (1998) in the
Central African Republic, compared village offtakes to what was on offer at the
nearest market, and found that of the 18 species caught in the village, only seven were
represented in the market during the same study period. Species present in the market
were four species of red duiker, red river hog, and two species of monkey. Those
missing from the markets were smaller-bodied, including civets, mongoose, pangolin,
brush-tailed porcupine, giant pouched rat, several bird species and one species of
snake. Fa and Yuste (2001), studying village hunting in Equatorial Guinea, reported
that across species, the proportion of animals that were sold to market were positively
correlated with the body mass. Re-analysis of data presented in Delvingt (1997) on
the proportion of each species sold in Diba, DRC, also shows that the proportion of a
species that was sold was significantly correlated with its mean mass (linear

regression: percentage sold = 32.4 + 1.70/ kg, p = 0.016, > =40.1n=12 species).

Gun hunting is thought to be more commercial than snaring, due to its selectivity and
increased efficiency. Through hunter follows in Nouabale-Ndoki, Northern Congo,

Wilkie and Carpenter (1999) calculated the estimated rate of return for shotgun
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hunting at 7 to 25 times higher than with traditional weapons such as bows and nets,
and Alvard (1993) has shown that gun hunters will selectively kill the most profitable
prey, leaving smaller, more unprofitable species. Solly (2004) found that gun hunters
in the Dja reserve, Cameroon, often had a strong commercial motivation to hunt, and
had the highest earnings per hunter of all hunting types, even though they had lower
total offtakes than other hunters. We might expect therefore to see a higher proportion

of gun-hunted animals sold than those from other hunting techniques.

Finally, village hunting studies have also been able to study the level of trap wastage,
which tells us about the proportion of meat that never even makes it onto the
commodity chain (Table 5. 2). Estimates, using hunter record and hunter follows,
range from 4 to 27%, although the figure from Noss (1998) is the most widely used in

the literature.

Area Wastage Source
Dja reserve, Cameroon Muchaal and Ngandjui (1999). Hunter follows
5.7% <=1.5 km from village
18.8% >1.5km, <= 15km from village
28.5% >15 km <=30 km from village
Diba, DRC 4% Delvingt (1997). Recorded by hunters in notebooks.
Oleme, DRC 4% Delvingt (1997). Recorded by hunters in notebooks.
Udzungwa mountains, 17% Nielsen (2006). Hunter questionnaires.
Tanzania
Kanare, CAR 20% Delvingt (1997). Recorded by hunters in notebooks.
Ekom, Cameroon 26% Delvingt (1997). Recorded by hunters in notebooks.
Bayanga, CAR 27% Noss (1998). Hunter follows.

Table 5. 2: Estimates of trap wastage.

Although these studies provide us with some clues as to the characteristics of the
bottom rung of the commodity chain, there have been no studies to date that have
comprehensively analysed which catch characteristics influence whether an animal is
sold or eaten, and the movement of meat from forest to market. Similarly, information
on demand for bushmeat has focussed on consumers at the market level (Wilkie et al,
2005; East et al, 2005; Wilkie and Godoy, 2001), and little is known about demand at

the village level, and how prices are affected by catch characteristics. The first aim of
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this chapter is therefore to provide information on supply and demand at the bottom-
rung of the commodity chain for this site, including a thorough analysis of which
catch characteristics are the best predictors of whether an animal is eaten or sold, and

of price.

Knowledge of the biases in the characteristics of the catch that is sold to town is also
required to evaluate the use of markets as a monitoring tool for the bushmeat trade. In
order to directly assess whether hunting is sustainable, information on village offtake
rates, and animal densities within the hunting catchment, is required (e.g. Muchaal
and Ngandjui, 1999; Fitzgibbon et al., 1995; Peres, 2000b; Hart, 2000). However,
village studies of this nature require substantial time and effort, and do not lend
themselves to long-term data collection, or monitoring of large areas. Markets on the
other hand are well suited to longer-term data collection, as they provide a bottleneck
of easily accessible information on the bushmeat trade. Market studies have provided
a first look at the bushmeat trade (e.g. Wilson and Wilson, 1989; Steel, 1994; Juste et
al 1995), are used to assess the country-level magnitude of the trade (Fa et al, 2006),
and have more recently been suggested as a tool for long-term monitoring and

assessment of hunting sustainability.

Rowcliffe et al (2003) and Jerozolimski and Perez (2003) suggest that market data can
provide an index of sustainability, from the proportion of large-bodied to small-
bodied species over time, with a decline in the ratio suggesting depletion of the
wildlife resource. This idea has been taken from the fisheries literature, where the
decline in the mean trophic level of species groups of fish over time has been
described as ‘fishing down the food chain’, and has been demonstrated by Pauly using
global fisheries catch data from 1950 — 1954 (Pauly, 1998). Wilkie and Carpenter
(1999) used this trend as a rough tool for comparison of levels of depletion between
sites in Central Africa, producing an index of rodents to duikers from the catch data of
the different sites, where a high proportion of duikers would imply a less depleted
area. Fa et al (2000) found similar trends from market data in Equatorial Guinea with
smaller-bodied species making up a higher proportion of the number of animals found
in the market during a 1996 survey, compared to an earlier survey in 1991.
Cowlishaw et al (2005b) looking within one time frame found that large-bodied

species were not present in Takori market, Ghana, suggesting that the level of hunting
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was unsustainable for these species. However, small-bodied species seemed to be
persisting, and Cowlishaw suggests that this may be evidence of post-depletion
sustainability for small-bodied species with high reproductive rates. Recently Crookes
et al (2005) were able to test for an increase in the proportion of small-bodied species
over time, using a 15-year dataset from 1987 — 2002 from the Kumasi bushmeat
market, Ghana. No increase was evident, possibly due to the post-depletion nature of

the market.

Market data have also been used to compare the number and prices of certain species
present in markets over time. Milner-Gulland and Clayton (2002) looked at the
change in the number and price of wild pigs in a North Sulawesi market over a ten-
year period, and found that numbers of pigs bought by individual dealers were
decreasing and prices were increasing. Crookes et al (2005) also found an increase in

real bushmeat prices in the Kumasi market.

In rare cases, market data has even been used to directly assess the sustainability of
hunting offtake for an individual species. Refisch (2005) assessed the consumption
per capita per year of a number of monkey species in the Tai region, Cote d’Ivoire
from market surveys, and compared these figures with the maximum sustainable yield

of these species, in order to assess the sustainability of monkey hunting in the region.

Longer-term use of markets, as a practical tool to track changes in bushmeat
consumption and sustainability has also been established. In 2000, WCS Gabon began
a countrywide bushmeat monitoring programme, encompassing 6 of the major
markets, to keep track of bushmeat use and sustainability, with a view to informing

and testing policy (WCS 2006)

However, in order to be confident in our use of markets as a reflection of hunting
sustainability at the source (villages, or the forest) we need to know how well the
market data reflect original offtakes. Crookes et al (2005) used their study of Kumasi
market, Ghana, to look at some of the potential biases of market data. They suggest
that due to hunter selectivity in the animals that they sell, the animals appearing in
market represent a biased proportion of the animals killed, with smaller-bodied

species being eaten while the more profitable, larger-bodied species are sent to
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market. This could result in an inaccurate reflection of hunting pressure and hunting
sustainability. Crookes et al (2005) also hypothesize that markets might not show a
decrease in large-bodied species or prices, even when species are becoming locally
extinct, due to changes in the market catchment area. They found that over time,
animals were coming from villages that were further and further away from the
market, possibly due to local depletion. This same trend was shown by Milner-
Gulland and Clayton (2002). In this case, information on purchases of wild pigs, by
dealers, showed that between 1988 and 1999 the time that dealers needed to drive

from the market in order to purchase pigs had increased by 30%.

Aside from Crookes et al (2005), there has been little research into market biases.
Currently, WCS is carrying out a study designed to test and compare indirect
monitoring methods, including the use of market data, at Nouable Ndoki national
park, DRC (Eaton, 2004). Information on direct species counts, hunting offtakes, and
market data are being compiled to test the effectiveness of markets as monitoring
tools, but as yet there have been no published outputs. Although on a smaller scale,
this study allows a first look at how the composition of the catch changes from forest
to the first level of town vendors, and so can provide some preliminary hypotheses as
to how market data may be biased, and how this may affect the best use of market

data as a monitoring tool.

In order to study the bottom-rung of the commodity chain, and to evaluate biases in
market data, this chapter will examine which catch characteristics are associated with
whether an animal is eaten or sold, providing information on the changes the
composition of the catch from forest to market, and which characteristics influence
price, providing information on village and market demand. Specifically it will look at
associations between species, mass, hunting type, state and season on the probability

of an animal being sold, and the price gained for an animal.
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5.2 Methods

5.2.1 Data

As described previously (Section 3.4.2.3, Chapter 3), information on catches from
hunting trips was recorded from the beginning of February 2004 until the end of
January 2005. For each hunting trip, data were collected on the following

characteristics of each animal:

Mass (kg)

Species (in 16 categories, described in Section 5.3, results)
State (alive, fresh, decomposed, rotten and smoked)
Hunting type (gun, trap, dog, net)

Season (dry and wet)

The general collection methods and categorisation of these characteristics are
described in Section 3.4.2.3, Chapter 3. During the study, most animals were caught
through trap (67.9%) or gun (30.6%) hunting. Due to the low numbers of animals
caught using dogs (1%) or nets (0.5%), only gun hunting and trapping were

considered within hunting type for these analyses.

I also recorded the destination of each animal, in ten categories:

1. Discarded — rotten trap meat is left in the forest.
Eaten by the hunter/ the hunter’s household.
Sold by the hunter in the village.

Sold by the hunter to a nearby village.

A

Sold by the hunter to a buyer travelling through the village to the nearest town,
Koulamoutou.

6. Sold by the hunter in Koulamoutou.

7. Given to someone else in the village.

8. Used in a ceremony.
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9. Commanded — when a hunter is paid, generally in gun cartridges, to go gun
hunting. The hunter will then keep a proportion of the catch, and has no hunting
costs, but receives no money for the meat that is given to the person who
commanded the meat.

10. Kept — animals are sometimes kept alive until they reach maturity.

The animals given or kept represented very small proportions of the catch (six and
five animals respectively), and these sample sizes were too small for individual
analysis. Animals that were commanded (21 animals, less than 1% of the catch) or
hunted due to a ceremony (58 animals) already had a predetermined fate, and so were
not used in this analysis. Therefore, due to sample size, ease of analysis, and
relevance to the questions being asked by these analyses, the destination of the catch
was firstly classified as ‘eaten’ (eaten by the household, given or kept — categories
1,7, and 10) or ‘sold’. ‘Sold’ was then divided into two categories; sold within the
village (Dibouka or Kouagna — category 3) and sold to town (animals sold to
Koulamoutou — category 5 and 6). The 2% of animals that were sold to villages other

than Kouagna or Dibouka (category 4) were not included in the analysis.

Whether an animal was eaten or sold was known for 88% (2333) of the animals, and
only these animals were used in the eaten/ sold analyses. Within sold animals,
whether an animal was sold to town or sold within the village was known for 74%
(617) of animals. For those animals that were sold, the price gained for the animals, in
CFA, was known for 90% of animals. A summary of the mean weights and prices

recorded for each species can be found in Appendix 3.2.

5.2.2 Analyses

Using these data the proportion of animals that were eaten, sold and sold to town was
described in terms of individual animals, total biomass, and number of species. When
looking at the number of species present for each destination, a bootstrapping
technique, with replacement, was used to control for the effect of sample size. The
original catch was sampled 10,000 times, with the original number of animals eaten,
sold, sold to the village and sold to the town providing the sample size. For example,

347 animals were sold to town, therefore a sample of 347 animals was randomly
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selected from the original catch 10,000 times, to calculate the mean number of species
one would expect to find in a subset of 347 animals drawn randomly from the original
catch. This provided an expected number of species for each sample size, with
respective confidence intervals, which could be compared with the observed species

eaten, sold and sold to town.

To understand which of the catch characteristics were associated with whether an
animal was eaten or sold, and whether it was sold in the village or sold to town,
univariate analyses of the characteristics of the catch by destination were carried out
using the whole dataset (for example, the mass of eaten animals compared with sold
animals). Univariate analyses were also used to investigate how different catch
characteristics covaried (for example, whether there was a correlation between
hunting type and weight, or the species caught with the season). This showed that
catch characteristics are not independent from one another and so General Linear
Models, with a binomial error structure, were used to find the best predictors of
whether an animal was eaten or sold, allowing the interactions between catch
characteristics to be tested. There were too many species with low sample sizes to
include species as a factor in the analyses, so the GLM was carried out twice using
data for two species where sample sizes were adequate - brush-tailed porcupines and
blue duikers - to allow for exploration of patterns independent of species. Sample
sizes were too small to conduct these analyses looking at whether an animal was sold

within the village or sold to town.

In the same way as with the destination of the catch, univariate analyses were also
used to look at how price varied with catch characteristics, and two GLMS were
carried out in order to find the best predictors of price, using data for brush-tailed
porcupine and duikers. Finally, the characteristics, destinations and prices of animals
that were cut into pieces, known as gigots, were analysed, and the use of certain

species for ceremonies described.
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5.3 Results

5.3.1 The overall proportions of animals sold:

In total, 2647 animals were caught by hunters from Dibouka and Kouagna in the 12
months from February 2004. Of these, 51% were eaten, 17% were sold within the
village, and 22% were sold to town. A higher proportion of the total biomass was
sold; 40% of the total biomass was eaten in the village, 19% sold within the village,

and 31% sold to town.

Of the 50 known species that were caught over the study period, 47 were eaten in the
village, whereas only 28 species were represented in the animals sold in the village
and town. Within those animals that were sold, 19 species were present in the catch
sold within the village and 17 in the catch sold to town. Bootstrapping reveals that the
numbers of species sold, sold in the village and sold to town are considerably lower
than what one would expect through sampling effects alone: fewer species are sold

than would be expected by chance (Table 5. 3).

Observed number of Expected number of 95% Confidence
Species species (mean number Interval
from bootstrapping)
Total catch 50 - -
Eaten 47 43.46 39 -47
Sold 28 41.17 37-45
Sold to Village 19 33.41 29 - 38
Sold to town 17 30.71 26 - 36

Table S. 3: Observed and expected species numbers at each point in the commodity chain
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53.2 Relationship between the characteristics of animals caught and
their fate.
5.3.2.1 Mass

The mean mass of animals caught in Dibouka and Kouagna was 3.9 kg. Overall, sold
animals are heavier than those eaten (mean mass of eaten animals = 2.6 kg; sold
animals = 4.7 kg; Mann Whitney U test: Wog7, 6220 = 651828 p <0.0001). Animals sold
to town weighed significantly more than those sold in the village (mean mass of
animals sold in village = 3.9 kg, sold to town = 5.8 kg; Mann Whitney U test: W20, 266
= 40583, p <0.0001). The proportion of animals sold increased significantly with the
mean mass of species (Figure 5. 1), and therefore the ratios of the number of small:

medium: large-bodied species varied with the fate of the catch (Figure 5. 2).

1.0 1

0.8 4

0.6 1

0.4 4

0.2 1

proportion sold (arcsine transformed)

001 e °

0.0 0.5 1.0 1.5 2.0
log mean mass (kg)

Figure 5. 1: The proportion of the catch sold increases with the mean mass of a species. Pearson’s
correlation: r = 0.72, p= 0.002.
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Figure 5. 2:

a. The proportion of small: medium: large species varies with the fate of the catch. a. Bar chart,
showing the percentage of the catch made up of small (0 — 2.0 kg), medium (2.1 — 8.0 kg) and
large (8.1 — 35kg) species for each catch fate.

b. b. Ratio of small: large species at each point in the commodity chain.
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5.3.2.2 Species

Table 5. 4 describes the species composition of eaten animals compared with sold
animals. Chi squared analysis, comparing numbers of individuals, showed that there
were significant differences in the proportions that were eaten and sold among
species. A larger proportion of blue duikers (50% sold), porcupines (56%), red
duikers (69%) and red river hog (71%) were sold than expected. Monkeys (39% sold)
were sold in the expected ratio. Smaller-bodies animals, including pangolins, birds,

civets and mongooses, rodents and reptiles, were sold infrequently.

Within the animals that were sold, more red duikers (70% sold) and African palm
civets (85%), and fewer pangolins (17%) were sold to town than expected (X2 =21.95,
df = 6, p=0.001). These biases in the species that are sold, and sold to town resulted
in large differences in species composition between the original catch and the catch
sent to town. Red and blue duikers, and brush-tailed porcupines together represented
90% of the biomass of the catch that was sold to town. In comparison, these three
species comprised 65% of the biomass of the original catch, with a range of other
species categories making up the remaining 35%. Appendix A3.1 describes the

species composition of the original catch compared with the catch sold to town.

A bias towards certain species being sold was also apparent when looking within
hunting type (gun hunting: x> = 113.2, df = 6, p < 0.001, trap hunting: %* = 258.8, df =
11, p < 0.001) Within both trap and gun hunting, porcupines and red duikers were
sold more often than expected, and smaller-bodies species were sold less frequently.
Within gun hunting, monkeys were sold more than expected. The number of blue
duikers sold or eaten did not vary significantly from expected values, within trap or
gun hunting. In both cases, red river hog were not present in large enough numbers to

include in the analysis.
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5.3.2.3 State

Analysed by numbers of individuals, 10% of trap-caught animals were alive, 50%
fresh, 22% decomposed and 8% rotten. An additional 10% percent of animals were
subsequently smoked, which disguises their previous state; animals may have been
smoked when the length of the hunting trip would result in decomposition of the
animal before reaching the village. Animals were also smoked when they are already
very rotten, to remove maggots and rotten flesh, preserve the meat from further

decomposition and possibly to disguise the original state when trying to sell meat.

Rotten animals were neither sold nor eaten. As the state of meat worsened it was less
likely to be sold, and less likely to be sold to town, and as a result of this, the state of
meat that reached the market did not reflect the state of meat originally caught (Figure

5.3).

90% -
80% - 22 %
70% - o0 @ rotten
60% -| 59 0O decomposed
0% O fresh

’ 50 M alive
40% + 51 O smoked
]
10% - 2 17

10 3

0% T T
Original Catch Eaten Sold in Village  Sold in Town

Figure 5. 3: The state of meat with fate of the catch.
Chi squared Eaten vs. sold for different states (excluding rotten): X2 ~198.14, df = 3, p <0.001
Chi squared sold village vs. sold town for different states (excl. rotten): %*~15.32, df = 3, p = 0.002
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5.3.2.4 Hunting type

Overall, 31% of animals were caught through gun hunting, and 68% through trap
hunting. Animal were more likely to be sold if they were caught through gun-hunting
(69% sold) than trapped (47% sold) ()(2 =34.58, df = 1, p <0.001), and gun hunted
animals were more likely to be sold to town rather than the village (53% of the sold
gun hunted animals, 36% of sold trap-caught animals; x2 =45.71,df = 1, p < 0.001)

with overall the result that 49% of animals sold to town were gun-hunted animals.

5.3.2.5 Season

There was no difference between seasons in the proportion of the catch that was sold
(42% of individuals sold in the wet season, 41% in the dry season, x2 =0.32,df =2,
p =0.85), nor in the proportion of animals that were sold to town, rather than to the
village (59% sold to town in the wet season, 51% in the dry season, x2 =294,df =1,
p=0.086).

5.3.2.6 Protected status

Species that were partially or completely protected were sold less frequently than
those with no protection (27% of completely protected species and 31% of partially
protected species were sold, compared with 42% of unprotected species, x2 =6.04, df
= 2, p = 0.049). Due to small sample sizes (41 protected individuals, 42 partially
protected), it was not possible to test whether this was an effect of the protection and
enforcement, or simply due to other characteristics of the species. However, the mass
of the partially and completely protected species used in the above analysis was
significantly greater than that of non-protected species (Kruskal Wallis, H;g7s = 32.13,
df =2, p<0.001).

- 150 -



Chapter 5: Commodity Chain

533 Associations among catch characteristics

Table 5. 5 describes the interactions among catch characteristics:

5.3.3.1 Species, mass and state

Species type and mass are not independent from each other, as each species has its
own mass distribution. Some species are more likely to be found decomposed than
others, and more decomposed animals are found in the dry season. Decomposed

animals are lighter than fresh animals.

5.3.3.2 Hunting type

Trap and gun catches have significantly different species compositions (Table 5. 6)
Gun hunting catches significantly more monkeys, blue duikers, red duikers palm
civets and large birds than trap hunting, whereas porcupines and the smaller-bodied
species are caught significantly more through trap hunting. Gun hunted animals are
heavier than trap-hunted animals, even within species (ANOVA mean gun hunted
porcupine = 3.0 kg, trap hunted = 2.8 kg; F |, 755 = 4.63, p = 0.032; blue duiker gun
hunted = 3.8 kg, trap hunted = 3.3 kg, F | 312 = 12.9, p <0.001).

5.3.3.3 Season

The number of gun hunting tours does not vary between the seasons, whereas the
number of trap tours declines significantly in the dry/planting season, as does the trap
catch (Figure 5. 4). Species composition of the overall catch varies with season, with
the mainly trap-caught porcupines decreasing during the dry season, and gun-hunted
species, such as African palm civets, blue duikers and monkeys, increasing. It seems
that these changes in species composition with season are due partly to the change in
hunting technique to favour gun hunting, and partly due to shift in species
composition of trap-caught animals in the dry season, as more blue duikers and fewer
porcupines are caught in traps during the dry season (x* =2792df=9 p = 0.001).
The species composition of gun hunted animals does not vary with season (x* =9.45

df = 6 p=0.15). There is no difference in species’ mean mass between seasons.
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Chapter 5: Commodity Chain
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Figure 5. 4: The number of animals caught using different hunting methods changes over the year.

5.34 Predictors of whether an individual animal is eaten or sold

5.3.4.1 Brush-tailed porcupines:

A binomial GLM was used to find the best predictors of whether an animal was eaten
or sold (Table 5. 7). Three predictors were tested: mass, hunting type/state, and
season, and the 2-way interactions between these predictors. Mass was a significant
predictor of whether a porcupine was eaten or sold, with heavier porcupines more
likely to be sold. Hunting type/state was also a significant predictor, and the estimates
and associated standard errors in Table 5. 7 suggest that the state of the meat is the
main influencing factor, as there was little difference in the probability of being eaten
rather than sold between fresh trap caught meat and gun caught meat. There was no
effect of season on whether a porcupine was eaten or sold, and there were no

significant interactions between the three predictors.
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5.34.2 Blue duikers

The sample size for blue duikers was not large enough to test for the effect of
interactions between the predictors, or for the effect of state. The three predictors used
in the model were therefore mass, hunting type and season. Of these, only hunting
type was a significant predictor (Table 5. 7), with gun hunted animals more likely to

be sold than trap hunted.

a.

General model: df Deviance p (chi square)
(change, residual)

Weight (kg) 1,618 75.9 <0.001

Hunting Type/State 2,619 172.8 <0.001

Season 1,617 0.4 0.529

Minimal model: Estimate s.e

Constant -2.002 0.480

Weight 1.091 0.136

Trap decomposed -3.422 0.381

Trap fresh -0.510 0.305

Hunting type/state reference level: Gun fresh

b.

General model: d.f Deviance p (chi square)
(change, residual)

Weight (kg) 1, 235 0.5 0.499

Hunting Type 1,237 8.3 0.004

Season 1, 236 3.3 0.071

Minimal model: Estimate s.e

Constant 0.190 0.165

Trap hunting -0.784 0.275

Hunting type reference level: Gun hunting

Table 5. 7: General Linear Model Output, with a binomial error structure, showing the terms
associated with:

a. The fate (eaten or sold) of a captured brush-tailed porcupine

b. The fate (eaten or sold) of a captured blue duiker
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5.3.5 How the characteristics of the catch are associated with variation
in price
5.3.5.1 Species and Mass

Table 5. 8 shows that larger-bodied species generally fetch higher prices per
individual, and lower prices per kg. However, within species price also increases with
mass, and that the regression lines for price and mass vary depending on the species
(Figure 5. 5). Among medium-bodied species (mostly pangolins, blue duikers,
porcupines and monkeys; Figure 5. 5 a), the price of porcupines increases much more
steeply with mass than for other animals; while the increase in price with mass is
lower for blue duikers. The price with red duikers shows a decelerating increase with

increasing mass (Figure 5. 5 b).

Species Mean weight (kg)  Mean Price (CFA) Mean Price per
s.e. kilo (CFA)
s.e.
Pangolin (tree and long-tailed) 1.8 2107 1129
Uromanis tetradactyla, 0.11 167 163
Phataginus tricuspis
African palm civet 3.0 3346 1114
Nadinia binotata 0.17 154 47
Brush-tailed porcupine 3.3 3908 1207
Atherus africanus 0.04 54.3 14
Moustached guenon 4.1 3407 852
Cercopithecus cephus 0.24 175 27
Blue duiker 4.1 3250 825
Cephalophus monticola 0.09 49 23
Bay duiker 15.7 10241 663
Cephalophus dorsalis 0.43 267 16

Table S. 8: Mean prices, and price per kilogram, by species. Only fresh or decomposed individuals,
and only species where both the mass and price was known for more than 5 animals, were used to
calculate mass, price and price per kilogram for each species.
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Figure 5. 5: Correlations between price and mass for

a.

Animals under 5kg:

Porcupine (green dashed): Price = 614 + 1002 Mass, r,= 0.58, F | 3,5 =441.42, p <0.001
Other (black continuous): Price = 862 + 660 Mass, 1, =0.56, F; 7o=93.94, p <0.001
Blue duiker (blue dotted): Price = 2112 + 280 Mass, r, = 0.22, F; 104=29.72, p <0 001

Regressions are significantly different from each other (linear regression with factors, F, so3 =

37.49, p < 0.001)

Red duikers: Price = -212 + 953.4 mass —17.5 mass?, r,=0.61, F, ¢7=53.34, p < 0.001.
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5.3.5.2 State and hunting type:
The state of the meat is significantly correlated with its price (Table 5. 9); gun-hunted
and fresh-trapped animals fetch the highest prices, whereas decomposed animals have

significantly lower prices.

Hunting type/State of meat Mean Price (CFA) zZ
Gun Fresh 4947 2.61
Trap Fresh 3904 -1.36
Trap Decomposed 3261 -2.6

Kruskall Wallis: H 5 571 =9.38 p = 0.009

Table 5. 9: Fresh meat has a higher price than decomposed meat

When meat is smoked, it loses mass; for instance, smoked porcupines are 37% lighter
than non-smoked porcupines. The mean price for a smoked animal was 2995 CFA,
but due to the low mass, the price per kilogram was much higher than for non-smoked

animals, at 1682 CFA.

5.3.5.3 Season:

The mean price attained for an animal was slightly higher in the dry season (mean wet
season price = 4018 CFA, dry season = 4636 CFA, Mann-Whitney U test: Wy =
193218.5, p = 0.015), but did not differ significantly within species (brush-tailed
porcupines, n = 421, wet = 3683 CFA, dry = 3864 CFA, p = 0.07; blue duikers, n =
142, wet = 3117 CFA, dry = 3281 CFA, p = 0.13). It seems instead that this price
difference may be due to changes in species composition due to differences in hunting

methods employed.

5.3.5.4 Sold within the village, or to town:

Prices are significantly higher for animals sold to town, compared to those sold within
the village (mean price of animals sold within the village = 3462 CFA, sold to town =

4740 CFA, Mann-Whitney U test: Wsgq = 55953, p < 0.0001). This may be due to the
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already described difference in the composition of the catch sold to the town
compared to the village, or could be an effect of higher demand in the town

influencing price.

5.3.5.5 Percentage sold, and price

The percentage of animals sold per species category was compared with their mean
price. Only categories where 10 or more animals had been sold and priced were used,
reducing the analysis to seven categories. As price increased, so did the percentage of

animals sold (Figure 5. 6).
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Figure 5. 6: The proportion of animals sold per species category increases with the mean price
attained for animals in the species category.
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5.3.6 Predictors of price

5.3.6.1 Brush-tailed porcupines

A GLM was used to find the best predictors of price, for brush-tailed porcupines
(Table 5. 10 a). Three predictors were tested: mass, hunting type/state, and season,
and their two-way interactions. Of these, mass and hunting type/state were significant
predictors. Gun hunted animals gained a higher price than trap caught animals, and
within trap caught animals, decomposed animals gained a lower price than fresh or

live animals.

This analysis was repeated, using a subset of the dataset where the destination of the
sold meat was known (Table 5. 10 b). Using this dataset it was possible to test
whether the destination of the meat influenced its price, or whether the higher prices
for town-bought meat were a result of the characteristics of the meat. However, while
other results were largely unchanged, destination was not a significant predictor of

price.

5.3.6.2 Blue duikers

The sample size for blue duikers was not large enough to test for the effect of state,
destination, or interactions between the predictors. The best predictor of price for

blue duikers was mass (Table 5. 10 ¢).
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a.
General model: Price (CFA) d.f (change, residual) F P
Mass (kg) 1,312 462.34 <0.001
Hunting Type/State 3,312 8.45 <0.001
Season 1,312 0.28 0.598
Minimal model: Estimate s.e
Constant 820 170
Mass 1012.8 47.1
Trap decomposed =771 163
Trap fresh -271.4 83.8
Trap alive -312 117
Hunting type/state reference level: Gun fresh

b.

General model: Price (CFA) d.f (change, residual) F p
Mass (kg) 1, 236 283.57 <0.001
Hunting Type/State 1,237 10.46 <0.001
Destination (village/town) 1,235 0.56 0.453
Minimal model: Estimate s.e

Constant 952 209

Mass 968.4 57.5

Trap decomposed -796 189

Trap fresh -312 94.5

Hunting type/state reference level: Gun fresh.

c.
General model: Price (CFA) d.f (change, residual) F P
Mass (kg) 1, 103 29.97 <0.001
Hunting Type 1,102 0.00 0.944
Season 1, 102 2.48 0.188
Minimal model: Estimate s.e
Constant 2121 212
Mass (kg) 279.7 51.1

Hunting type reference level: Gun hunting

Table 5. 10: Results for General Linear Models, using a normal distribution, showing the terms
associated with:

a. Price of brush-tailed porcupines, with mass, hunting type/state, season and their two-way interactions
as predictors

b. Price of brush-tailed porcupines, using a subset of animals where the destination (town/ village) was
known, with mass, hunting type/state and destination as predictors

c. Price of blue duikers, with mass, hunting type and season as predictors
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5.3.7 Gigots:

Over the study period, 161 of the 2647 animals caught were cut into pieces, known as
‘gigots’, before they were sold or eaten. Larger animals were often cut up in the
forest, to reduce the weight of the animal by leaving the entrails, and occasionally the
head, in the forest. Most of the animals that were cut into gigots had been trap-caught,
despite most larger-bodied species being caught by guns (for example, 63% of red
duikers were caught by gun hunting, but only 12% of red duikers cut into gigots were
caught gun-hunting). This may have been because large animals found in a trap visit
often had to be carried while checking the rest of the traps, and cutting the animal into

pieces eased its transport.

Eighty percent of animals that were cut into gigots were red duikers, and this
accounted for 46% of all red duikers caught. The vast majority (15/18) of red river
hogs and sitatunga (12/13) caught were divided into gigots. Red duikers were
generally cut into five pieces, and sitatunga and red river hog were cut into six or
seven pieces. The mean number of gigots sold per animal in each species category
varied from 33% to 67%, with a mean of 57% (+/-3.1) sold for all animals. Nearly all

(96%) of all heads were eaten, with the remaining 4% left in the forest.

The probability of a gigot being sold increased with its mass; sold gigots were
significantly heavier than those eaten (Mean mass of sold gigots = 2.8 kg, eaten gigots
= 2.3 kg, Mann-Whitney U test: w = 45435, n = 550, p = 0.0002). This was also the
case within species (bay duiker, mean mass of sold gigots = 2.4 kg eaten = 2.1 kg,
Mann-Whitney U test: w = 18897.5, n = 340, p = 0.006), and fewer of the lighter front
haunches (56%) were sold than the back haunches (71%).

Entire animals are significantly more expensive than gigots of the same weight. The
coefficient determining the rate of change of price with mass does not vary
significantly between gigots and whole animals, but the intercept is lower (Gigots
regression: Price (CFA) = 843 + 572 mass (kg), r = 57.8, p < 0.001, Entire animals
regression: Price (CFA) = 1656 + 569 mass (kg), r = 49.5, p < 0.001). Linear
regression with groups used to test between differences in slopes and intercepts:

Intercept: t = -4.32 (gigots), p<0.001, slope: t =-1.47, p =0.141).
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As the vast majority of animals cut into gigots were red duikers, these were used to
compare the potential total price of an animal butchered into gigots (taking the mean
price gained from 31 bay duikers where all the gigots were sold) with the price gained
for an entire animal. An entire red duiker fetched a mean price of 10,300 CFA (+/- s.e.

231), compared with 7, 990 (+/- 302) for a red duiker that had been cut into gigots.
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5.4 Discussion

54.1 The bottom-end of the commodity chain: What gets sold?

This study has provided a quantitative assessment of the bottom-rung of a bushmeat
commodity chain, and how the characteristics of animals found in the market compare
with the original catch. Fifty percent of the biomass of the total catch was sold, and
the characteristics of the catch that was sold varied significantly from the original
catch. Only 34% of the species found in the original catch were represented in the
market. Brush tailed porcupines, red duikers and blue duikers were sold more than
other species, and these three species represented 90% of the market animals,
compared with 65% of the original catch. Large-bodied, fresh animals were more
likely to be sold. These biases held when looking within species, with heavier, fresher
porcupine being preferentially sold. Gun hunted animals were more likely to be sold
than trap hunted animals, and this is partly because gun hunting always produces fresh
meat, compared to trap hunting where the meat can decompose. Gun hunting also
targeted larger-bodied species, and within species gun hunted animals were also
heavier than trap-hunted animals. However, GLMs to look at the best predictors of
whether an animal was eaten or sold found that, taking account of the characteristics
of gun hunted animals, an animal was still more likely to be sold if it had been gun-

hunted.

Protected species were less likely to be sold than unprotected species, even though
they were generally larger-bodied species. This suggests that the current level of
enforcement (by the Gabonese ‘Eaux et Forets’) may be dissuading hunters from
selling, or vendors from buying, protected species. De Merode and Cowlishaw (2006)
have also found that during times of peace in the DRC, the numbers of protected
species sold in urban markets was much lower than in times of war, where there was
little enforcement. However, Rowcliffe et al (2004) have shown that enforcement had
no effect on the prey choice of hunters in the DRC, and so while enforcement may be
reducing sales and urban demand of species, it may not be reducing the number of
animals caught. The ineffectiveness of hunting law enforcement in Dibouka and
Kouagna can be seen in the widespread use of illegal hunting techniques; in Gabon

trapping is illegal, yet it is the main form of hunting in these two villages. During the
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study period these were no arrests and no fines despite obvious daily signs of illegal
hunting and trading. Enforcement may be reducing the trade of endangered species,

but is likely to have had little effect on village hunting techniques and offtakes.

5.4.2 Do bushmeat sales make economic sense?

Animals that sold for the highest prices were sold the most often, which suggests that
market demand influenced which animals were sold. Price was highly correlated with
weight, which meant that heavier species were sold more, but the price of porcupines,
which was the species sold the most, increased more steeply with mass than other
species, again suggesting that hunters are selling the most profitable species, and also
demonstrating an interesting market preference for porcupines. During semi-
structured interviews, many of hunters in Dibouka and Kouagna said that they
preferred to catch porcupines over other species. Reasons given included abundance,
taste and ease of sale. A recent taste test in Libreville also found that of the consumers
who expressed a preference for bushmeat, 56% preferred porcupine (Schenck et al,

2006).

Does this mean that hunters are acting in a profit-maximising way, by selling the
species that will make them the most money? There are two ways of interpreting this
data. Buyers could be controlling which animals are sold, by choosing from the
original catch which animals to buy. In this case, hunters are not making economic
decisions, buyers are. On the other hand, hunters could be choosing what to display
for sale, from what they know of demand, and prices; in this case the hunter is acting
in a profit-maximising way. Observations suggest that to a certain extent hunters are
profit maximising. When weighing animals and asking hunters questions on the
hunting trip, I often observed that hunters would give a proportion of the catch
directly to the women of the household, in order to begin food preparation. Other
animals would then be put on the market wall, or outside the chiefs house ready for

sale. This suggests that hunters are deciding which animals to sell and which to eat.
Larger animals, such as red duikers, sitatunga and red river hog were often cut into

gigots, however, prices for whole animals were on average higher than the sum of

gigots. There are three plausible explanations for why hunters chose to cut animals
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into gigots despite this profit loss. Firstly, hunters often cut animals into gigots to
reduce the weight (head and entrails) and ease the transportation of the animal back to
the village. Hunters may also cut animals into gigots to allow part of the animal to be
sold and part to be eaten, gaining protein and profit rather than one or the other.
Animals may also be cut into gigots because of a lower demand for whole, large
animals, and this is likely to be the case within the village, where there are unlikely to
be villagers who have the money, or need, for an entire red duiker or red river hog.
Of the red duikers that were sold whole, 83% were sold to the town, whereas 95% of
red duiker gigots were sold in the village, which may be a reflection of the lower
demand for whole red duikers in the village. However, the destination of gigots was
only known for 16% of red duiker gigots, which means that this percentage may not

be a true reflection of the whole dataset.

54.3 Why don’t hunters sell their catch in town?

The price obtained for an animal was not influenced by whether the animal was sold
in the village or to town. Hunters can generally get a higher price for animals if they
travel to town to sell them, rather than selling in the village (as demonstrated by
Delvingt, 1997, and Gally and Jeanmart, 1996), and so one might expect to see an
increase in profits through selling to the market. However, in these villages, animals
are not sold directly to the market, but are sold to buyers travelling through the
village, into the main town; Dibouka and Kouagna lie on the main road from Iboundji
to Koulamoutou, which is also a route to Libreville when the route economique
closes. People travelling into town bought animals when taxis and logging trucks
stopped briefly in Dibouka or Kouagna, possibly in order to fund their trip by selling
the meat in town. Drivers also bought meat on the road. From observations, and
informal talks with the hunters and drivers, it seems that commercial bushmeat
vendors did not come to the village with the express purpose of buying bushmeat;

most meat was sold to people travelling through the village for another purpose.

Very few hunters took advantage of higher bushmeat prices in town by travelling into
town in order to sell their meat. This may have been due to prohibitive transport costs;
a one-way taxi to Koulamoutou cost 1350 CFA, and each large bag transported was

an extra S00CFA. A return journey would therefore have cost a minimum of 3200
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CFA. Trips into town to sell animals were made on 12 occasions, incorporating
catches from 15 hunting trips, over the 12-month study period; hunters took a mean of
2.4 animals (+/- 0.4), and a mean of 11.9 kg (+/- 3.6), and the species sold included 6
red duikers, 5 blue duikers, 19 porcupines and 2 African palm civets. An estimate of
the profits for each of these trips was calculated using the mass of each animal
multiplied by the species-specific price per kilogram from WCS market data from
nearby markets, and the price per kilogram gained in the village. The mean profit per
trip, net of costs, was 3582 CFA (+/- 3438 CFA), which is equivalent to $4.3. Only
three of these trips were estimated to have made a profit net of costs, and all three of

these made the majority of their profit from bay duikers.

So why don’t other hunters make the trip into town to chase this profit? An estimate
of the number of hunting trips that would have made a profit from taking their catch
into town was calculated using the estimated market price from the animals caught
from each hunting trip (using average WCS market data prices for each species)
compared to the average village price, and subtracting the difference from the
transport costs. Only 68 trips (37 gun, 31 trap), or 5% of all hunting trips, caught
enough for the trip into town to have potentially been worthwhile, and the average
potential profit from a hunting trip was —1811 CFA (+- 38.2), which suggests that this
may be one of the reasons that hunters do not often take their catch directly into
market. An added cost of taking meat into town was that Koulamoutou was far
enough away from Dibouka that if hunters left the village after a hunting trip to go
into town and sell animals, they were likely to miss the next taxi back into the village,
and would have to stay in town over night, incurring a real cost, due to higher costs of
living in town. Towns also contain family members and friends in need, who will
expect you to share your profit with them. An average meal of rice and fish in
Koulamoutou costs 1000CFA, and so the profit from bushmeat can easily dissipate in

town.

There are advantages, which were not measured, of selling animals in town. Taking
the catch into market may increase the likelihood of sale. Hunters travelling into town
were also observed using their hunting profits to buy goods in town, which they then
sold in the village at a mark-up. Solly (2004) found that hunters in Cameroon were

using their hunting profits in this way.
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The lack of hunters travelling into town to sell their catch would suggest that there is a
niche for commercial bushmeat traders along this road. However, there were no
regular traders observed during the study period. This may, to a certain extent, be a
result of enforcement or taxation. This type of taxation was observed with other goods
that were traded between the town and the village. During the study period, a group of
Malian traders would come from Koulamoutou into the villages, selling frozen fish
and chicken. This trading ceased due to a tax on trading along the road, imposed on
these traders by Koulamoutou town officials, which made it unprofitable to continue
trading. It is possible that due to the hunting regulation in place, which are officiated
by the ‘Eaux et Forets’ guards in Koulamoutou, traders perceive that any potential
profits would be negated by fines, or forms of taxation, imposed on them by Eaux et

Forets.

544 Is demand influencing what is caught, and what repercussions

might this have?

In these villages, there is a market demand for larger-bodied species, mainly red and
blue duikers and brush-tailed porcupines. Evidence suggests that gun hunting, and not
trap hunting, is selective for easily saleable individuals. Although there is no direct
evidence of selectivity for gun hunting in this study, such as that shown by Alvard’s
(1993) hunter follows, there are a number of indicators that suggest selectivity. Gun
hunting catches larger-bodied individuals, which are more likely to be sold and will
fetch the highest prices, and gun-hunted animals are sold in much higher proportions
than those trap hunted. The commercial use of gun hunting is also evident from the
reasons that hunters gave for going on each hunting trip. For each hunting trip,
hunters were asked why they had decided to go hunting (see Section 3.4.2.3, Chapter
3 for methods). In the case of trap hunting, 67% of the time there was no specific
reason for the trip; traps are set and then checked every few days as routine, so a trip
is not prompted by, and cannot be relied on to provide for, any specific needs or
events. Only 3% of trap visits were carried out specifically to find food, make money
or for a ceremony. In comparison, among gun hunting trips, 33% were specifically to
earn money, 3% were to make money and find food, 19% were to find food and 7%

were for ceremonies; where hunters gave a reason for gun hunting it was never ‘just to
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go gun hunting’. If gun hunting is selective, then commercial hunting could be
directly targeting larger-bodied species. Trap hunting, however, does not lend itself so
well to commercial hunting. Traps caught a range of species from crab to red river
hog, which suggests a low level of selectivity, and trap catches cannot be organised

for a specific date.

If hunting is not selective, the bias towards selling larger-bodied species could still be
affecting hunting behaviour. Small-bodied species may become the equivalent of
fishing ‘bycatch’, where hunters view their catch in terms of large-bodied species
only. In the case of trap hunting, traps may be set further into the forest as catches
decline, in order to catch the larger-bodied species, or trapping intensity may be
increased, which would then result in greater hunting pressure on smaller-bodied

species as a result, even though these are not the animals being targeted.

54.5 How should market data be used?

There is a large difference in the characteristics of the original catch and the catch that
arrives in town, with fewer species represented in the market, and three species
representing 90% of market animals. As well as ignoring animals eaten within the
village, market data also cannot tell us about the levels of wastage occurring,
generally through traps not being checked often enough for animals to be found
before they decompose. Overall, eight percent of animals caught in Dibouka and
Kouagna were too rotten to be eaten once they had been found in the trap (increasing
to 16% in the dry season, when there are less trap visits). This figure is quite probably
an underestimate, as it represents the number of animals reported wasted, and is not
calculated from trap follows, and a comparison with wastage estimates from hunter
follows will be considered in Chapter 7. Market data therefore greatly underestimates
the number of species targeted by the bushmeat hunters, and the proportion of the
trade that they represent, and therefore is flawed in its use as a snapshot of the

bushmeat trade, and should not be used to directly calculate hunting sustainability.
The use of ratios of small: large animals as indicators of sustainability are not affected

by these biases, if the change in ratios seen in the market reflects those seen in the

original village offtakes. This study has shown that there is a large difference between
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the ratio of small: large animals that is seen in the original catch compared to that with
reaches the town due to the demand for large-bodied species by the commercial trade.
If the change in ratios resulting from large bodied species becoming depleted in the
village is reflected in the market, the use of ratios is still valid. However, if as the
number of larger-bodied species in the catch declines, a greater proportion of these are
sold to market in order to continue supplying the market demand (as might well be the
case with the observed bias towards large-bodied species being sold) the number of
rats to duikers will fall more slowly in the market than in the village, and hunting
sustainability will be overestimated. It would therefore be advisable to look at whether
this is the case before relying too heavily on market data as an indicator of hunting

sustainability.

Another possible problem with the use of ratios has been highlighted by Milner-
Gulland and Clayton (2002) and Crookes et al (2005), who show that over time,
market traders travel further for the market to buy animals, suggesting that as animal
populations are depleted, the number of large-bodied animals seen in the market does
not decrease with local depletion, rather the area depleted increases. Local areas could
therefore be suffering high levels of unsustainable hunting, but this would not be
visible in market ratios, due to animals being sourced from further away. This could
also be occurring at the local village level; as larger-bodied species become harder to
catch, hunters could be moving further away from the village in order to satisfy
market demand. Muchaal and Ngandjui (1999) found that 64% of animals found close
to the village were consumed locally, compared to areas further than 1.5km from the
village, where 64% of animals were sold, suggesting that commercial hunting was
pushing hunters further into the forest. This idea will be revisited in Chapter 6. In this
scenario, the ratio of rodents to duikers seen in the village catch and the market

animals would not change, even when levels of hunting are locally unsustainable.
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Chapter 6

6.1 Introduction

Landscape is a vital but often overlooked component in understanding the nature and
impacts of village hunting. Studies of village hunting often use hunting offtakes to
study hunting sustainability (e.g. Fitzgibbon et al, 1995; Fa and Juste, 2001), but have
generally done this without studying the hunting catchments from which these
offtakes come. Although village offtakes are a vital source of information, their
potential to inform is limited if the size of the hunting area, and the hunting effort, is
unknown (for example, the effect of a certain hunting offtake on prey populations will
be markedly different in a catchment of 10 km?, compared to that of 100 km?). As
previously mentioned when discussing the merits of market data, spatial data are also
required when studying temporal changes: the overall offtake level may stay constant
over time, but be changing over space, as hunters move further from a village to keep
their catch rates constant (e.g. Clayton et al, 1997). The same is true of hunting effort:
hunting from a declining prey population may still provide the same offtake, if
hunting effort is increased. For these reasons, it is very important that information on
catchment areas and measures of hunting effort be collected in tandem with village

hunting offtakes.

Investigating how hunters use the landscape is also important in its own right.
Information on the amount of land used for hunting can provide estimates of the
extent to which village hunting covers the surface of a landscape, region or country.
By collecting spatial data on hunting characteristics and offtakes, we can also evaluate
the effect of different landscape and hunting variables on catch rates and animal
populations. Understanding the effects of different hunting and landscape
characteristics, together with how these characteristics are represented in a village
catchment, can provide us with a powerful tool for assessing the impact of village

hunting.
The first step in understanding hunting land use is to determine the hunting territory
of the village. A village hunting territory is generally loosely defined as the land that

is traditionally seen as being the property of that village, available for use to the
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hunters from that village, and not to other villages. To delimit it therefore requires not
only data on the location of hunting areas, but also local information on where
traditional boundaries exist. The most common tool for this is Participatory Resource
Mapping (PRM), where a researcher encourages participants from the community to
draw a basemap of their surroundings, often using features such as rivers, hills and
human settlements. Using this map, participants then indicate relevant features, areas
of interest, and different type of land use. The result is a map of the participant’s
environment covering themes that reflect the object of the exercise and the
perceptions and knowledge of the participants (Mbile et al, 2003). With the advent of
high-power, easily portable GPS receivers, PRM methods can now be integrated with
GIS mapping, combining local knowledge and perceptions with accurate geographical
information (Broseth and Pedersen, 2000). PRM has been employed in Canada and
the US since the 1970s where it was often used during land disputes (Chapin et al,
2005), but there has been much less published work from the developing world,
especially Africa, where PRM studies only really started appearing in the 1990s (e.g.
Ekwodge et al, 1999, Smith et al, 2000). A review of mapping indigenous lands by
Chapin et al (2005) suggests that much of the PRM work in Africa has gone
unpublished, possibly due to political, legal, economic or cultural sensitivities, and

focuses on mixed economy agriculturalists rather than hunter/gatherer groups.

Information on landscape use by villages in Central Africa has mainly resulted from
studies into the encroachment of village hunting into national parks, where traditional
rights and park boundaries overlap. The majority of these have been commissioned by
ECOFAC (Ecosystems Forestiers d’Afrique Central), with researchers from
Gembloux University, Belgium. These include studies from villages in Congo (Lia
and Gami, 1995; Vanwijnsberghe, 1996), CAR (Dethier, 1996; Vermeulen, 1997;
Fankap, 1997; Dethier and Ghurghi, 1999) and Cameroon (Debroux and Dethier
1993; Dethier, 1995; Ngnengeu and Fotso, 1996; Jeanmart 1997; Jeanmart 1998). A
mixture of PRM techniques and hunter follows with GIS groundtruthing were
employed, and the results from these studies were presented as part of unpublished
final project reports. Aside from these ECOFAC reports, the sizes of hunting
territories have been calculated during village hunting studies by Noss (1998) in the
Dzanga-Sangha Special Reserve in CAR, Muchaal and Ngandjui (1999) in the Dja
Reserve, Cameroon, Eves and Ruggiero (2000), in Bomassa, Congo, Hart (2000),
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working in the Ituri forest, DRC, and Kumpel (2006) in the Monte Mitra reserve,
Equatorial Guinea. Due to the creation of the new parks in Gabon, village hunting
territories are currently being delimited in Waka and Biroughou National Parks, in
order to determine how much the new national park boundaries and village territories
overlap, and to provide a basemap for management options (Starkey, pers. com.).
Another current project, which aims to learn about the traditional land use in order to
provide an integrated management approach, is the Central African Regional Program
for the Environment (CARPE) in communities around Mount Cameroon. Here,
community perceptions of how timber and non-timber forest resources are currently
used and managed are being mapped, in order to create models for forest resource
management (Ekwodge et al, 1999). All of these studies have been/are being
undertaken in villages within, or next to, national park boundaries, and studies
conducted away from parks are rare. Auzel and Hardin (2001) is the exception, where
village territories were estimated in order to illustrate the overlap between traditional
village territories and logging territories, as part of a detailed report on the logging
industry in Cameroon. However, they are still looking at conflicting use of

landscapes, and not an undisturbed village system.

Through a comprehensive literature search, thirty-four estimates of village hunting
territories were found from 18 hunting studies; only two of these being peer-reviewed
publications and three from book chapters, illustrating how much valuable
information can potentially be lost in the grey literature. Because these territory
estimations are mainly found in the grey literature, they have generally been
overlooked and have not previously been pooled and compared. The first section of
the results for this chapter therefore collates and analyses the available data, alongside
that collected during this study, to provide a first look at hunting territories for Central

Africa.

More detailed information on trap numbers, densities, and land-use cover, to varying
extents, all provide a measure of hunting effort. Controlling for hunting effort means
that hunting offtakes can be compared over space and time, and positions of traps and
hunting camps can provide insight as to how much of the hunting landscape is likely
to be heavily hunted, and whether there are unhunted refuges within this landscape.

To date, mapping and quantifying hunting effort has focussed on trap hunting, and
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ignored gun hunting. This is probably partly because trap hunting is generally the
dominant form of hunting in villages (Noss, 1998b), and partly due to methodological
constraints. Mapping the use of hunting territories by gun hunters requires night
follows with a GPS unit, and it is difficult to keep a lock on satellites with the GPS
without slowing the hunter down. Hunters also tend to modify the length and
destination of their hunting trips when accompanied by researchers (pers. obs.), hence

the act of observing changes the observed.

Even studies that have estimated trapping density estimates are rare, as they generally
require an intensive survey of village hunters. During hunting studies in the village of
Ekom, adjacent to the Dja reserve, Cameroon, Dethier (1995) and subsequently
Jeanmart (1998), attempted to quantify the trapping density, and draw community
maps of the distribution of traplines, using a mixture of PRM and hunter follows with
GPS mapping. The same methods were used to estimate trapping densities in the
village of Kanare, in the forest of Ngotto, CAR (Dethier, 1996; Dethier and Ghurghui,
1999). The reports however, do not properly account for sampling effort. In Dja only
24% of hunters cooperated with the study, which means that the densities of traps
given in these reports are greatly underestimated. Jeanmart’s (1998) study was also
undertaken during dry season months, where he admits that most hunters had turned
their attention to agriculture. However, this work does provide us with a snapshot of
trapping effort for the 37 hunters who cooperated with the study. The Kanare study
also does not mention the proportion of hunters that participated in the study, an
estimated proportion of traplines that were seen, or the number of times these
traplines were visited, which again makes it difficult to use these data to estimate trap

densities.

Good estimates of trapping densities have been calculated by Muchaal and Ngandjui
(1999) and Kumpel (2006). Muchaal and Ngandjui carried out transect surveys, in
which they calculated the density of traps at three distances from the village Mekas in
Cameroon, in order to look at the effect of trap density on animal populations.
Kumpel carried out an intensive 1.5-year study in which she mapped and counted the
traps for all 56 hunters in Sendje village, Equatorial Guinea, and this probably
represents the only detailed study on the spatial locations and densities of traps to

date.
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Data on the distances of traplines, traps and hunting camps from a village are more
common than density estimates (Dethier, 1995; Vanwijnsberghe 1996; Dethier, 1996;
Delvingt, 1997; Wilkie et al, 1998; Jeanmart 1998; Yasouka, 2005; Kumpel, 2006;
Maisels, 2006). As with hunting territories, a comparative study of trap densities,
number and distances, and hunting camp distances has been carried out using these
studies, and has been presented in the results section, in order to highlight any trends

in landscape use.

The real attraction of getting information on the spatial elements of hunting is that we
can then look at how different landscape and hunting characteristics influence
offtakes, and how these characteristics are represented in the village landscape.
Ideally, this requires that the spatial location of hunting offtakes are known (i.e. the
trap location of each catch if we are looking at trap hunting), along with the hunting
and landscape information for that location (such as type of trap, trap life, surrounding
trapping densities, forest type, etc). However, this type of data collection is labour-
intensive, which is one of the reasons why there are so few studies investigating
trapping densities. Instead of using trapping densities, distance from the village has
generally been used as a proxy for hunting intensity. If it is assumed that hunters start
hunting directly around the village, and then move further out as the prey base is
depleted (central place foraging theory), then increasing offtakes or changes in prey
from small to large animals with distance from the village would suggest a depletion
of the prey base. This is used to investigate the impact of village hunting on animal
populations, with offtake rates with distance from the village being used as a proxy
for prey abundance over time. As with reductions in actual prey abundance with
hunting pressure, changes in offtake with distance alone does not mean that hunting is
unsustainable, but can still quantify the relationship between different levels of

hunting pressure and offtake.

A number of studies have looked at the effect of hunting on animal populations by
comparing prey densities/ offtakes rates for site at varying distances from a
village/road, and most have found an effect of hunting on offtakes or abundance;
interestingly many have found that this varies with species. Fimbel and Curran (2000)
estimated the abundance of duikers with distance from a main road in Lobeke,

Cameroon. They found an effect of distance for red duikers; densities in the reserve
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(20 — 30 km from the road) were 6.2 times higher than for near the road (0 — 10 km).
However, there was no increase in densities with distance from road for blue duikers,
suggesting that different species may react differently to hunting pressure, assuming
no hunter selectivity. Ngnegueu and Fotso (1996) collected information on habitat (4
categories) and distance from village (zone 1: <5 km, zone 2: 5-10 km, zone 3: 10-
15km) for each trap for 11 of 30 hunters in Mekas, Cameroon. Standardising trapping
effort, the catch rate increased with distance from the village, and secondary forest
was the most productive forest type. Muchaal and Ngandjui (1999) carried out a study
that combined these two methods. They studied trap offtakes from 14 hunters, and
abundance of a number of species at four zones at different distances from the village,
and similarly found blue duiker densities were higher closer to the village, whereas
red duiker densities increased with distance from the village, although it is not known

if this difference was significant.

Transect surveys have also been used to study the effects of hunting on prey densities.
Blom et al (2005), using eight 20 km transects in southern Gabon, collected
information on habitat, distance from villages and roads, and the density of human
and hunting sign, and investigated the effects of these variables on the density of a
range of large-bodied species. The abundance of most species was negatively
correlated with the density of either hunting or human sign. Laurance et al (2006)
used five 1 km transects at difference distances from roads, in six study sites in
Gabon, and looked at the effect of a measure of hunting pressure (density of human
and hunting sign) and forest type on the abundance of 18 species. Again, they found
that the effect was species-specific, and hunting had the greatest effect on large-
bodied species. Kumpel (2006) looked at how trap type and age, and distance from
village affected the success rate of traps in six hunting camps in Sendje, Equatorial
Guinea. She found that catch rate was higher for neck snares, and with distance from
the village. Similar studies have been carried out on hunting in the Amazon. For
instance, Lopes and Ferrari (2000) found a decrease in games species and increase in
non-game species in sites with higher human disturbance in the Eastern Amazon.
Naughton-Treeves (2003) found that hunting intensity was a better predictor of the
average body-mass of species found in fields and forest in Peru than forest type, and
(Escamilla et al. 2000) found that disturbed, hunted habitat around villages in

Campeche, Mexico, had different prey composition than the forest surrounding it,
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with more smaller-bodied species. From these studies, we can see that hunting
pressure can have significant effects on offtakes and animal populations, and seems to

be species-specific.

However, by using distance, or transect surveys to look at the effects of different prey
densities or on offtake, information on how these variables are represented in the
village, or forest landscape is neglected. For instance, a transect survey may find that
trapping densities negatively predict animal densities. But what range of trapping
densities exist in the village hunting territory, and how are they distributed in space,
and so how is this relationship likely to affect animal populations around villages? A
certain type of trap may have a large impact on a certain mammal, but how many of
these traps exist in the village landscape, and where, and so what impact are they
going to have in the actual landscape? By combining information on the effect of
different variables on offtakes and prey densities with information on landscape use

by villages or hunters, we can learn a lot more about the impacts of village hunting.

The aim of this chapter is to provide a detailed case study of the use of landscape by
trap hunters in Dibouka and Kouagna, and an investigation of the effects of hunting
and landscape characteristics on hunting offtakes. Hunter follows and PRM were used
to delimit the hunting territories of Dibouka and Kouagna. Data on the trap locations,
and trapping and landscape characteristics were collected for each individual trap, for
95% of hunters in Dibouka and Kouagna, through accompanying hunters on their trap
visits over a period of 16 months, providing accurate estimates of trapping numbers,
densities and landscape use. The frequency of trap visits, and the hunting offtakes for
each trap were determined through monitoring of hunter activity, and the kills brought
back to the village by each hunter, over a 12-month period. This information has been
used to look at how different hunting and landscape variables affect offtakes. As the
study has been carried out at the scale of the individual trap, this means that many
more hunting and landscape variables can be tested for their effect on offtakes than
was previously possible. The results have then been discussed in terms of how this use
of landscape, and patterns of offtake could affect both prey populations, and the future

use of landscape by hunters.
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6.2 Methods

Information on individual trap characteristics and catches collected during hunting
follows and village returns (detailed in section 3.4.2.2 and 3.4.2.3, Chapter 3),
combined with information from community mapping exercises (3.5.1), was used in

this chapter in order to examine:

1. The dimensions and characteristics of the village hunting territories of
Dibouka and Kouagna.

The best predictors of individual trapping success.

How species diversity varies with distance from the village.

How the state of meat varies with distance from the village.

A

How the hunting landscape is used for food and income.

The majority of the analyses in this chapter had a spatial component, and were carried
out with the use of ARCGIS (by means of Spatial Analyst and Hawth’s tools), with an
Access database. A basemap of Gabon, with major rivers, roads and villages was
provided by WCS Gabon. Satellite data from 2001 collected by SBL, a logging
company owning (but not currently using) forest permits around Dibouka and
Kouagna, provided data on the maximum extent of plantation use around the two
villages, and minor river tributaries. Information collected during the study on the
position of traps, paths, hunting camps and old villages was then added to this

basemap.

6.2.1 Village hunting territories and the distribution of hunting

pressure

Data collected on the geographical location of individual traps, and their
characteristics, were collected for 74 hunters between November 2003 and February
2005 (Data collection methods in Section 3.4.2.2, Chapter 3) and these, combined
with further information from community mapping exercises (Section 3.5.1, Chapter
3) were used to produce a detailed description of the village hunting territories of

Dibouka and Kouagna.
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The hunting territory of Dibouka and Kouagna was delimited, and its area in km®
calculated, using the positions of traps, hunting camps and old villages. A more
detailed picture of land use by trappers in these two villages was produced by
calculating the number of traps, the total length of principal and private paths and
mean distances of traps, hunting camps and old villages from the village. Changes in
hunting pressure with distance from the village were determined by buffering each
village in concentric 1 km rings, and calculating the number of traps/ length of paths/
km” within each ring. Changes in forest type with distance from the village were
determined by looking at the distance from the village of traps in a particular forest
type. This case study was then added to others from Central Africa, studies were

compared, and any trends revealed.

6.2.2 Hunting offtakes and correlates of trapping success

Total offtake rates (per trap, or per trap/month) were estimated using the individual
trap catch data collected during hunter follows and from village returns. As described
in section 3.4.2.2, Chapter 3, these datasets have different strengths and weaknesses
and so were employed in the analysis accordingly. Hunter follow catch data
(information on the animals caught in each trap, provided by the hunter during a
hunter follow) provides detailed information on the success of each trap, but lacks
dates for each capture. Village returns data (collected by field assistants on the return
of each hunter from the forest with his catch) provides detailed information on the
catch characteristics of each animal, and the exact date of its capture. However, due to
catches previous to the start of the study, and the hunter participation required for this

method, it does not provide complete catch data for each trap.

Hunter follow catch data were used to investigate which of the individual trap
characteristics (described in Section 3.4.2.2) were the best predictors of trapping
success (whether a