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Sommaire

L'utilisation de la faune sauvage pour la viande est connue dans le monde entier, mais reste
cependant une activité peu documentée malgré ses impacts considérables sur la faune. La chasse
de subsistance concerne un grand nombre de personnes autour du monde et est soupçonnée
d'avoir un effet sur les populations d'animaux sauvages plus important que toute autre forme
d'utilisation.
Les objectifs de ce document étaient de déterminer 1) ce qu‟est la chasse de subsistance; 2) si ce
type de chasse a changé au cours du temps; 3) quel est l'impact de ce changement sur la faune et
s‟il est compatible avec leur conservation et finalement 4) de proposer, en fonction des
expériences existantes des méthodes de conservation pour améliorer la gestion de la chasse. Ceci
a été fait en utilisant la littérature amassée de trois régions du monde, l'Asie, l'Afrique et
l'Amérique latine.
Il y a des indications considérables que la chasse commerciale a remplacé la chasse

de

subsistance et continue de gagner en importance. La plupart des chasseurs de subsistance
complètent maintenant leurs revenus avec la vente de la viande sauvage. Un tel décalage dans les
formes de chasse augmente la vulnérabilité d'extinction de nombreuses espèces de mammifères.
Les taux de récolte des animaux sauvages sont élevés et insoutenables, avec des évaluations pour
l'Afrique centrale entre 1-5 millions de tonnes, 67, 000 - 164, 000 tonnes dans l‟Amazonie
brésilienne et 23, 000 tonnes dans le Sarawak par année. La chasse non contenue cause des
extinctions locales de nombreuses espèces de faune à travers les tropiques, surtout les gros
mammifères qui sont toujours les premiers à être chassés. Quand les grands mammifères
disparaissent, les gens se tournent vers de plus petites espèces afin de fournir la demande
croissante dans les régions urbaines et rurales. Par conséquent, ils affectent la composition et la
i

dynamique des forêts, ainsi que le mode de vie de ceux qui dépendent de la faune, qui sont
également les groupes les plus éloignés et marginalisés, dépendant de la viande sauvage pour la
nourriture et leurs revenus.
Il est recommandé que les gouvernements se concentrent sur l'application des lois préexistantes
pour mieux protéger les animaux sauvages, surtout pour les espèces en danger d‟extinction
locale. De plus, les gouvernements, les biologistes et d‟autres professionnels comme les
agronomes devraient travailler avec les communautés pour réaliser des ateliers qui permettent
d'intégrer les locaux dans les projets de gestion de la faune. Le but sera de créer un conduit de
communication et de partager l'information sur les tendances démographiques des animaux
sauvages. De plus, les ateliers seront utilisés pour éduquer les communautés sur les avantages de
protéger la faune et pour améliorer la régie d'élevage du bétail, l'usage des ressources naturelles
et les pratiques de chasse.
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Summary

The use of wild animals for meat is known worldwide but is perhaps the least documented and
one of the most far reaching uses of wildlife. It is believed to involve more people and to have a
greater effect on wild animal populations than any other form of use. The objectives of this paper
were to determine 1) what subsistence hunting constitutes; 2) whether or not this type of activity
has changed recently; 3) what the impact of subsistence hunting has been on wildlife and
whether it is compatible with conservation; and, given the data found, 4) possible avenues for
better conservation management. This was done using literature gathered from three different
areas of the world, Asia, Africa and Latin America.
There is considerable evidence indicating that commercial hunting has replaced subsistence style
hunting and is growing in importance. Hunters now supplement most incomes with the sale of
wild meat. Such a shift into the forms of hunting increases the vulnerability to extinction of
numerous wildlife species. Harvest rates are said to be high and unsustainable, with estimates for
central Africa between 1-5 million tonnes, 67 000-164 000 tonnes in Brazilian Amazon and 23
000 tonnes in Sarawak. Massive over-hunting is now causing local extinctions of numerous
species of wildlife across the tropics. As large species disappear, people turn to smaller species
in order to supply the growing demand in both urban and rural settings. Consequently, they
affect forest composition and dynamics, as well as the livelihood of those who depend on
wildlife, who are also the most remote and marginalized groups, depending on wild meat for
food and income.
It is recommended that governments focus on enforcing pre-existing laws to better protect
wildlife, especially for species in danger of becoming locally extinct. In addition, governments,
iii

agronomists and other professionals should work with communities to establish collaborative
wildlife workshops, and to integrate locals in wildlife management. The purpose of which will be
to share information and create a conduit of communication on wildlife population trends.
Furthermore, workshops will be used to educate communities on the benefits of protecting
wildlife and improving the governance of livestock, the use of natural resources and hunting
practices.
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Glossary

Anthropogenic Fauna

Species inhabiting human-managed ecosystems.

Commercial/Market Hunting Involves the hunting and sale of animals both live and dead, and
their products, where the sole purpose is economic and/or material
gain. It is furthermore characterized by the transport and sale of
wildlife over long distances. It usually involves contact with
middlemen or re-sellers who are not hunters.
Garden Hunting

Hunting practiced in swiddens or fallow fields, usually to prevent
and protect damage to property, crop or loss of human life.

Food Security

When all people at all times have access to sufficient, safe,
nutritious food to maintain a healthy and active life.

Subsistence Hunting

Hunting that embraces various forms of wildlife utilization for the
primary purpose of procuring meat for oneself or to feed the
family.

Sport/Leisure Hunting

Hunting practiced for recreation and exercise with no ulterior
motive. Meat is typically consumed.

Swidden

Small areas of shifting cultivation, usually where a part of the
forest is cut and burned to create fields for agriculture or for
livestock.

Trophy/Safari Hunting

Hunting for the sheer pleasure of the pursuit of the prey, “the thrill
of the chase” and not for survival.
x

Wild meat/Bushmeat

Any non-domesticated terrestrial mammal, bird, and reptile
harvested for food.
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Introduction

People have lived in tropical forests for thousands of years and have undoubtedly hunted
wild animals for survival (Wright, 2003). Some people eat wild meat since it is affordable,
familiar, a link to cultural identity, out of preference, and in some cases is regarded as being
prestigious (Nasi et al., 2008). Obtaining wild meat is however not the only reason for
hunting. Wild animals are also frequently hunted because they are regarded as having
medicinal properties, or symbolic, spiritual or social importance (Lev, 2003). However, over
the past few decades the nature of the hunt has been changing. Traditional subsistence
hunters armed with primitive weapons and living at low population densities are being
replaced by modern people armed with superior weaponry whose purpose for hunting is in
large part a commercial end (Wright, 2003). A high economic value is placed on both the
subsistence use of, and commercial interest in, wild meat, making it important for many
communities worldwide (Nasi et al., 2008). Although commercial trade of wild meat occurs
across almost all tropical Africa, Asia and the Neotropics (Robinson and Bennett, 2000), it is
thought to be most critical as a threat to wildlife populations in the densely forested regions
of West and Central Africa.
After habitat loss, hunting is widely recognised as the most significant threat to faunal
biodiversity (Koster, 2008a). Globally, annual harvest rates of wildlife are said to exceed
sustainable levels, and the humid tropics appear to be where hunting is affecting wildlife the
most. It is believed that the rapid acceleration in losses of tropical forest species occurred in
Asian forests first. Africa is now experiencing similar significant losses and within the next
10-20 years, losses are likely to be recorded in parts of Latin America (Milner-Gulland et al.,
2003). Hunting has drastically reduced wildlife numbers, and also is considered the major
cause of population decline for one-third of the threatened bird and mammal species (Gavin,
1

2007). Local extinctions have already occurred and many non-threatened species are
diminishing in numbers. This leads not only to biodiversity loss but has serious repercussions
for ecosystem functioning (Bowen-Jones et al., 2003).
It is common knowledge that compared to temperate forests wildlife in the tropics is rarely
managed. Perhaps this stems from a belief that many cultures throughout the humid tropics
have been sustainably hunting in these forests for millennia, and that due to their traditional
and maybe even spiritual ties with nature they cause minimal impacts because of some deeprooted knowledge (Robinson and Bodmer, 1999; Quijano-Hernández and Calmé, 2002). It
could also be that compared to habitat transformation, hunting is often viewed by policy
makers as a benign form of human disturbance. Unfortunately, in areas where forests remain
largely undisturbed, hunting is a highly inconspicuous form of resource extraction, leaving
very few indicators of its occurrence (Peres, 2000). Despite the crucial role that wild meat
trade plays in the economies of numerous tropical forest countries, it is largely ignored and
not tapped as a source of government revenue (Nasi et al., 2008).
Hunting in tropical forests largely differs from the activity in temperate forest areas, since it
is done mostly for subsistence (although arguably also for commerce), compared to mostly
for leisure for the latter. Moreover, the number of species hunted is much greater in tropical
forests than in temperate forests. Most people in tropical forests depend on hunting as an
important food source since wild meat has been, and continues to be, an important part of the
staple diet of forest-dwelling people (Albrechtsen et al., 2007). Forest dwelling people hunt
because wildlife species are the most frequently accessible form of animal protein in rural
areas (Robinson and Bodmer, 1999). Hunting wildlife species continues to play an important
role in the lives of many people around the world (Robinson and Bodmer, 1999) and even
more importantly, consumption has increased in the last few decades (Fa et al., 2006). A
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consequence of such unstable hunting means that wildlife is being extirpated at an alarming
rate and people who depend on wild meat for survival will inevitably suffer.
In areas where the density of human population is high, hunting has emptied forests of
games, dramatically altered species composition in forests and has caused a cascade of
ecological impacts (Gavin, 2007). This phenomenon was described by Redford (1992) as the
“empty forest syndrome”. This condition is most severe in the tropical forest of West Africa,
South East Asia and the Philippines, but there are significant levels of harvest occurring in
much of Amazonia, Sarawak and Central Africa (Fa et al., 2006). Despite its growing impact
worldwide, much of the attention has been focused in Africa and this is in large part due to
the focus on the threat to flagship species, such as the great apes. For the most part the wild
meat trade in Africa has received attention from both conservation and animal welfare groups
making it well publicized worldwide (Kümpel, 2006).
Hunting has long been practiced by many cultures around the world and has been a critical
component of human life. However, consumption rates of wild animals and their products
have greatly increased over the past few decades (Wilkie et al., 2000). Although arguments
exist that subsistence hunters have long been trading wild meat for agriculturally produced
food or other goods and income, researchers have observed that over the past decades, not
only have extraction rates of wildlife increased, but hunting has gone from a primarily
subsistence activity (i.e. hunting for food) to a commercial enterprise (Walsh et al., 2003).
Commercial factors have affected the socio-economics of communities that are dependent on
NTFP‟s for protein. Data further indicates that over the past few decades, animals are not
being hunted for local consumption, but are destined for urban population centres, where the
high price of meat encourages others to hunt (Bassett, 2005; East et al., 2005).
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The problem lies with increasing pressure placed on wild animals as high human population
growth rates place higher demands on natural resources (Bennett and Rao, 2002; Fa et al.,
2005; van Vliet and Nasi, 2008). As a result the practice of hunting for food has raised two
major issues of great concern:
1) Evidence strongly suggests that the magnitude of hunting poses a serious threat to
many tropical forest species. For wildlife populations it means a reduction in numbers
to a point of local extinction, leading to biodiversity loss (Nasi et al., 2008).
2) Over-hunting of local wildlife is affecting the food security and livelihood of
numerous tropical forest region inhabitants. Many of these inhabitants are still heavily
dependent on forest products as they have few alternative sources of protein or
income (Nasi et al., 2008).
The intent of this essay is to address the challenges associated with future management of
wildlife species impacted by subsistence hunting. This will be done by seeking information
from literature based on examples provided from three different continents. It will amass
information regarding the importance of subsistence hunting and the changes that have
occurred to this type of activity in recent years. It will focus primarily on the consequence of
these changes on wildlife populations. The essay is divided into four chapters. The first
chapter is a basic overview of hunters, methods, and animals being hunted, with focus on
subsistence hunting and the wild meat trade. The second chapter deals with the reasons why
subsistence hunting has changed, and how a simple change to the methods and reasons for
hunting has resulted in huge impact on wild meat species. The third chapter covers methods
of hunting control and explores some traditional and new methods that countries around the
world have tried to implement to preserve their remaining wildlife. Finally, the last chapter of
the essay discusses the impact that subsistence hunting activities has had on both wildlife and
4

on dependent human populations. Moreover, it discusses the concepts that make subsistence
hunting so complex and difficult to regulate, and provides a few recommendations to address
the current wild meat crisis.

5

Chapter 1
What is subsistence hunting?

1.1

Background

Although there is no consensus amongst authors, most agree that the relationship between
man and animal is a representation of the most ancient type of human interaction with
biodiversity (Alves et al., 2009b). It is known that prehistoric societies relied heavily upon
the use of animals and their sub-products (Lev, 2003), which has continued throughout the
history of humanity (Holland, 1994). It has been speculated that tropical forest people have
been hunting wildlife for at least 10,000 years in the Neotropics, for at least 40,000 years in
South East Asia, and considerably longer in Africa (Wright, 2003). The primary use of wild
animals and their body parts or sub- products was for food (Alves et al., 2009a). In addition
to the animal being used for food, teeth and bones were used to make tools, while furs and
the skins were used to make clothes. Animals were also used as pets, for religious purposes
(for instance in sacrifices) and cultural activities, and played important roles in magic rituals
in addition to mysticism (Holland, 1994; Lev, 2003). Much of these uses are still widely
found in contemporary societies.
Nowadays, the need to identify the value of wild food (food derived from wildlife, fish and
plants) in rural communities throughout the tropics is gaining importance in both
conservation and development literature (de Merode et al., 2004). It has become considerably
more important to understand the extent to which rural households use wild foods. From a
conservation aspect, the use of wild foods has raised concerns over the sustainability of its
exploitation. From the development perspective, the focus is on households living in extreme
6

poverty and their use of, and dependence on, wild food. Ultimately, concerns over the
sustainability lie with the depletion of wildlife. Loss of wildlife may not only threaten the
food security of many marginalized forest foragers, and farmer-forager communities that are
isolated from the market, but can also exacerbate poverty (de Merode et al., 2004; Schenck et
al., 2006).
A primary instinct of all humans is the assurance of food. However, in many countries across
the globe, food security is not always guaranteed. Many factors such as economics (poverty),
social status, health, education and cultural background have an influence on food security
(Bennett, 2002). The World Food Summit of 1996 defined food security as existing, “when
all people at all times have access to sufficient, safe, nutritious food to maintain a healthy and
active life” (FAO, 2003, p. 28). The concept of food security is also commonly defined as
“when all people, at all times, have physical, social and economic access to sufficient, safe
and nutritious food which meets their dietary needs and food preferences for an active and
healthy life” (FAO, 2003, p.29).
The links between biodiversity and food security is unequivocal. Around 350 million people
worldwide (about 80 % of the population of developing countries) are heavily dependent on
products derived from the forest, whether it comes in the form of timber or non-timber forest
products (NTFPs) to meet some of their health and nutritional needs (Ojasti, 1996; Kim et
al., 2008). Subsistence hunting of wild forest vertebrates is one of the most widespread forms
of NTFPs extraction (Peres, 2001). NTFPs are critically important, especially for poorer
populations that often face difficulties in affording meat (meat hunger) or have limited access
to animal protein supplied by domestic livestock (Fa et al., 2005). Wild meat, therefore, plays
both direct and indirect role in food security. As a dietary component, the role of wild meat in
food security is important when it is the main source of animal protein and is difficult to
replace. It becomes less important when a number of interchangeable alternatives are readily
7

available. Wild meat also contributes indirectly to the food security of those who obtain their
income from the harvesting, distribution, sale and/or marketing of wild meat. A decline in the
availability of wild meat will undoubtedly have a negative effect on the food security of those
people who depend heavily on it for survival. It is often the poorest people who pay the
highest price for biodiversity loss, both in terms of food security and in terms of their general
wellbeing (Williamson, 2002).
1.2

Definitions

In order to gain a better understanding of what this essay considers to be subsistence hunting,
a few basic terms must first be defined. It should be noted that during the analysis of
scientific literature, it was difficult to find a single definition of subsistence hunting. The
most overwhelming challenge to this point has been the lack of, or a clear definition of
„„subsistence‟‟. In truth, many authors have described and defined what they believe to be the
most appropriate, and it often varies depending on the context. This problem is profound; we
cannot know the scale of subsistence hunting activities if we do not know what activities this
“trade” encompasses. It is especially critical for conservationists as they must be able to
determine which conservation strategies will be most effective. Due to its ambiguity, it
became easier to define what subsistence hunting is by determining what it is not. Therefore,
I will first provide definitions of other forms of hunting, and then focus on what has made
this term so difficult to define.
Hunting: The extraction of any animal from the wild by whatever means (Nasi et al., 2008).
Note this does not necessarily imply that the animal is killed.
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Trophy/safari hunting: The primary purpose of trophy hunting is for the sheer pleasure of the
pursuit of the prey, “the thrill of the chase” and not for survival. The kill or more especially
the head of the animal is taken for display (Comstock, 2004).
Sport/leisure hunting: Practiced for recreation and exercise with no ulterior motive. The meat
is typically consumed. Pérez and Ojasti (1996) noted that sport/leisure is typically practiced
in developed countries. It is important to note that due to similarities most literature does not
differentiate sport hunting from trophy hunting.
Commercial/market hunting: It involves the hunting and sale of animals both live and dead,
and their products where the sole purpose is economic and/or material gain (Ojasti, 1996). It
is furthermore characterized by the transport and sale of wildlife over long distances, and
usually involves contact with middlemen or re-sellers who are not hunters (Nasi et al., 2008).
Garden hunting: Describes the hunting linked to the tendency of many wild animals to be
attracted to and enter swiddens and fallows because of the relative abundance of food
sources. These animals are usually considered pests by farmers and pastoralists and are
quickly removed to prevent damage to property and economic loss (Nasi et al., 2008).
Subsistence hunting: One theme that is consistent with most definitions provided by authors
is that subsistence hunters kill primarily for survival when no other source of animal protein
is available (Ojasti, 1996). However, definitions vary when authors begin to describe what
constitutes survival, or when hunting is done for purposes other than personal/domestic
consumption. According to the General Hunting Act, Decree No. 36-04 of the Constitution of
the Republic of Guatemala (Congreso de la República de Guatemala, 2004), subsistence
hunting is defined as being “strictly to satisfy the nutritional requirements of people with low
economic means in rural areas, for direct consumption, without obtaining any economic
9

benefits”. Hitchcock et al. (1996) defined subsistence hunting as “the customary and
traditional use of wild animals for purposes of meeting basic nutritional, material, social, and
spiritual needs”.
In general the problem of definition of subsistence hunting arises because authors have very
different opinions regarding what the term encompasses. Whereas some authors believe the
subsistence hunters hunt solely for the purpose of procuring meat for themselves and their
families, others argue that wild meat harvesting is used for both consumptive purposes and as
a means for obtaining income which in turn is required for survival (Quijano-Hernández and
Calmé, 2002; Williamson, 2002; Bowen-Jones et al., 2003; van Vliet and Nasi 2008). Further
still, some argue that the traditional views of subsistence hunting as being crucial for food
security for the rural poor is not entirely true. In fact, they argue that the sale of wild meat is
more important as a source of monetary income than food (de Merode et al., 2004). As is
evident from literature, the problem with defining subsistence hunting is that this activity is
often tied to nutritional and/or economic needs of rural people. It could be argued that a thin
line exists between needs and wants when any form of profit is to be made.
It is clear that being able to properly define the term is a challenge, especially for
conservationists. Making the distinction between subsistence and commercial hunting or
between sport and necessity is not easy. Conservationists can design programs that provide
rural villagers with alternative sources of livelihood and protein to reduce the pressure of
subsistence hunting, if in fact this activity is threatening wildlife. However, if the threat
comes from other forms of hunting, in particular commercial hunting by outsiders, then this
type of program will be ineffective at protecting both rural livelihood and wildlife (Kuehl et
al., 2009). For the purpose of this essay, subsistence hunting will be defined by the author as
“hunting that embraces various forms of wildlife utilization for the primary purpose of
procuring food for oneself or to feed a family”.
10

Another word that has been used almost exclusively with subsistence hunting is the term
“bushmeat”. Similar to subsistence hunting, this term has no set definition, and has a broad
range of meanings depending on the author. In its broadest sense, bushmeat was used to
describe meat derived from any wild animal species (Bowen-Jones et al., 2003), and was
used almost always related to the hunting practices of West and Central African countries
(Ntiamoa-Baidu, 1997; Milner-Gulland et al., 2003). Given the growing awareness of
biodiversity loss as a result of human activities, this definition stirred some controversy
among the scientific community and policy makers. They felt this term was misleading the
general public into believing that biodiversity loss caused by over-hunting and overharvesting, was only a problem in Africa (Milner-Gulland et al., 2003; Swift et al., 2007).
This is for a fact not true, as over-hunting of wildlife for human consumption is a global issue
leading to the “wild meat crisis” (Swift et al., 2007). For this reason, the IUCN-World
Conservation Union General Assembly held in Amman, Jordan, in October of 2000 referred
to the term as wild meat rather than bushmeat. For the purpose of this paper, the term wild
meat will be retained for simplicity sake. It will be defined as “any non-domesticated
terrestrial mammals, birds, reptiles and amphibians harvested for food” (Nasi et al., 2008,
p.6). It is important to mention that amphibians, fish and invertebrates are not considered in
this essay although they too are considered wild meat sources.
1.3

Wildlife uses

The importance of wild animals in the lives of forest dwelling people is best explained by
noting the benefits they procure for their users. While certain similarities exist with the
hunting practices of people living in the three continents under study (Africa, Asia and the
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Neotropics1), it is evident that subsistence hunting will vary greatly from continent to
continent, in particular in terms of the game animals hunted and even more so in the beliefs
and taboos that exist within each society or culture. Nonetheless, wildlife can be classified
into three main patterns of use; food, non-consumptive, and live animals. It is perhaps
important to mention that out of the three continents, the best documented cases of wild meat
extraction are from Africa. Despite the growing awareness of the wild meat issue, the
information on the wild meat harvest and trade is limited or not easily accessible. Most case
studies are site specific or country specific, and most studies are not long term making it
difficult to determine what changes to wildlife have occurred. Very little information was
found in relation to subsistence hunting activities or of wild meat extraction in Asia and the
activity is relatively well documented for only a few countries in the Neotropics, such as
Mexico, Brazil, and Peru. Perhaps in the case of Asia, this is easily explained by religious
and cultural taboos found in many countries, in particular those with strong Buddhist,
Muslim and Hindu population influences. In addition, Asia is also known for having large
populations concentrated near coasts, which are heavily dependent on marine fisheries as the
main source of protein. These populations are therefore less dependent on terrestrial
vertebrates to fulfil their dietary protein requirements (Corlett, 2007). Swift et al. (2007) also
mention that wildlife harvesting in Asia is primarily dominated by the live animal trade. Thus
preferred prey species are no longer hunted for food or local consumption but for trade
(Corlett, 2007). The relatively few studies on subsistence hunting in the Neotropics and the
importance of wildlife use may indicate that the practice varies tremendously from country to
country. Differences can be found in “extraction rates, hunting modalities, prey species and
1

A note to the reader: the term Neotropics or Latin America is used frequently throughout the essay and
includes studies from Mexico, Central America and South America. It is a not intended by the author
to suggest that the Neotropics or Latin America represent a continent, merely that it was used as a
consequence of finding information scarce. Furthermore, when referring to Africa, it should be made
clear that this was focused mostly on Western and Central Africa, and for Asia, mostly referring to
Southeast Asia. While this essay focuses mostly on tropical forest regions, it may on occasion mention
regions or countries that are not considered to be tropical forests.
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size, seasonality of use, exploited habitats, community ethnic origin, and social demands”
(León and Montiel, 2008). However, the best explanation for this can be described through
cultural preferences. Many authors have noted that the preference for wild meat tends to be
more of a factor in Asia and Africa than in the Neotropics, where there is a lesser inclination
for wild meat over domestic meat (Robinson and Bodmer, 1999; Bennett and Rao, 2002).
1.3.1

Wildlife for food security

Throughout the world wild animals are used almost exclusively for their meat rather than for
any other purpose (Smith, 2005), and are said to contribute to the livelihoods of up to 150
million people worldwide (Brown and Williams, 2003). Few societies, if any, are strictly
dependent on the proceeds of the hunt for survival. Nonetheless, wild meat provides a major
source of protein for tropical forest people. By gathering data from 62 countries around the
world Nasi et al. (2008) determined that wild meat (fish included in this case) constitutes a
minimum of 20 % of the animal protein in rural diets. It also provides significant portion of
caloric intake and an essential portion of fats required in the diets of rural communities.
Additionally, from what is known of the nutritional composition of wild meat species, it may
provide an equivalent to, or greater quote of food than domestic meats, with less fat and more
protein.
1.3.2

Wild meat trade

Even if hunting is widely recognized as an integral part of rural economies, it is only
considered as supplementary to agricultural activities in many areas (León and Montiel,
2008). Many wild meat hunters in rural areas are also farmers, and depend more on farming
activities for additional sources of income and food than on wild meat (Brown and Williams,
2003; Damania et al., 2005).Throughout the world, wild meat is used as an economically
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important food and trade item for thousands of families, as it can contribute significantly to
the cash income of households living in extreme poverty (Cowlishaw et al., 2004). Wild meat
provides a source of income, a direct source of affordable animal protein and can be a safety
net for lower income people when faced with times of hardship (Bowen-Jones et al., 2003;
Nasi et al., 2008). The wild meat trade is perhaps the most important and yet the least
documented form of animal use. It is a complex multifaceted subject and yet it remains
relatively obscure; little is known about the market structure.

Figure 1.1

Structure and operation of a wild meat market

Source: Cowlishaw et al. (2004), p. 2

Wild animals are hunted to be consumed on the spot, sold locally or transported to urban
markets where they fetch higher prices (See Figure 1.1). A subsistence hunter will usually
take the majority of his catch for local consumption, and may sell a small portion of the meat
to the local community or to people passing by the village (Bowen-Jones et al., 2003).
Hunters may display the animal carcass near their homes to attract the attention of possible
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buyers. The hunter (perhaps solely driven by profit; i.e. commercial hunter) may also sell the
majority of his catch to traders (the intermediaries, usually being referred to as taxi drivers or
wholesalers), or bring the meat to a market themselves. Village based selling of wild meat is
often not very profitable for hunters (depending on the area), and higher prices and income
can be obtained by selling harvested meat to urban markets at a cost (travel costs). Traders
travel to communities for the sole purpose of buying animal carcasses. These traders will
usually barter items such as domesticated meats (pigs, chicken, beef, goat etc), foods rich in
carbohydrate and also essential household items in exchange for the animal carcass
(Ntiamoa-Baidu, 1997; Damania et al., 2005). The meat may or may not be smoked or salted
by the hunter to avoid decomposition (or to mask rotting meats), especially if they are
intended for long destinations (Ntiamoa-Baidu, 1997). The trader will then travel to the
nearest urban market center(s) to sell the wild meat to the end retailer, and to passers-by
before reaching the market. Once at the market the trader will sell the carcasses to vendors
(also known as sellers or market traders) who will process and distribute the meat. Once
prepared, the meat is then purchased by patrons, chop bars2 or restaurants (Fa et al., 2000;
Albrechtsen et al., 2007). By the time the wild meat has reached the market, the price it
fetches can be considerably higher than what it was bought for from the hunter. Some studies
show that compared to the number of hunters, the amount of traders and sellers is small, and
that the latter generally only buy and sell wildlife when it is profitable (Nasi et al., 2008).
Again, this is a general example of the trade with information obtained being mostly from
studies conducted in African countries3.

2
3

Chop shop or chopbars are similar to street vendors, usually being road-side eating places selling wild
meat (Bowen-Jones and Robinson, 2003).
This is not to say wild meat is not sold in rural or urban markets of the other regions in focus. The
information regarding the wild meat trade in the Neotropics and Asia is scarce, yet most sources seem
to indicate the majority of the wild meat is consumed locally in the Neotropics and in larger cities in
Asia.
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Let it be clear that many countries have banned the commercialization of wild meat, and even
more so for wild meat from species considered to be threatened. Despite this ban, wild meat
is often displayed openly in markets and much of the trade is run underground (Bowen-Jones,
1998). Furthermore, hunters and traders knowing these laws will either disguise the meat or
sell it discreetly to private buyers or to restaurants; thus, most of meat will never pass through
official markets. This is often accomplished by entering a region during the night to avoid
detection from authorities (Bowen-Jones, 1998; Brown and Marks, 2007). Competition for
wild meat among sellers is fierce, and many are willing to pay high prices to obtain it
(Bowen-Jones, 1998). Many go as far as waiting for the meat during early hours to obtain the
best selections. In some cases, where demand for wild meat is high and where there is
undercapitalization, traders can have significant control over the trade through the supply of
ammunition and shotguns going to the best hunter in exchange for exclusive rights to
purchase wild meat (Bowen-Jones et al., 2003).
It is difficult to assess what the price of wild meat is in markets as it often fluctuates with
season and varies with location. Most of the literature contains very little information
regarding the prices of wild meat compared with local domestic meats. In terms of the cost of
wild meat compared to alternative sources of animal protein (meat from domesticated
animals), prices varied considerably. In some cases wild meat was considered to be the
cheapest of all meats, often valuing half the cost of the least expensive source of domestic
meat (Brown and Marks, 2007; Wilcox and Nambu, 2007). For example, wild meat would be
cheaper than chicken which is often the least expensive domestic meat sold in the market. In
other cases, wild meat cost twice the value of domestic sources or was considered to be the
second most costly meat when compared to the most expensive sources on the market, a cut
of beef (Bowen-Jones, 1998; Bowen-Jones et al., 2003). Wilcox and Nambu (2007) attribute
wild meat price variation to transportation costs, the presence of competitive domestic meat
markets in cities, and the tendency of wealthy urban residents to choose wild meat regardless
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of price-fluctuating domestic alternatives. In general, the trends found in most of the
literature suggest that the longer the distance the trader must travel to the market(s) to sell
their quarry, and the closer these markets are to large urban cities, the higher the price wild
meat will fetch. The state of the meat also has some influence on its cost. It was previously
mentioned in the chapter that wild meat can either be sold fresh or smoked (for preservation
purposes). Prices of smoked wild meat sold in urban markets can on occasion fetch a higher
price than that of fresh wild meat, whereas meat sold in local rural markets, whether it is
smoked or fresh, does not differ significantly. The reason for the price change can once again
be attributed to the processing cost and time, transport cost and possibly a preference for
smoked meat (Wilcox and Nambu, 2007). Interestingly, these authors also noted that hunters
will usually not receive a higher profit when they sell their meat either smoked or fresh to
traders.
Kümpel (2006) has provided a possible explanation for the variation in wild meat prices
compared to alternative sources. She states that the elasticity of demand which integrates
both preference and price is a key factor. If demand is elastic, when wild meat is scarce then
prices of wild meat will rise, leading to the substitutes becoming more competitive and to a
reduction in the consumption of wild meat. Hunting may continue in areas where the cost of
capture and transport remains comparable to the cost of rearing livestock, or to satisfy the
demand as a luxury item. If, however, no cheaper substitute is available, then demand should
remain inelastic and an increase in the price of wild meat would not change the level of
demand. Despite this information, one has to remember that income alone does not control
demand or preference.
Although the levels of wild meat consumption have been measured in many studies, it is
unclear if these estimates were based on whole carcass, dressed, or boned-out weights
(Altherr, 2007). Furthermore, consumption values range significantly from country to
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country and from towns located in close proximity to each other. Many factors contribute to
the consumption of wild meat such as class, preference, culture, beliefs, availability, supply
of agriculture products, and income. In general, consumption levels tend to be higher in
indigenous populations followed by rural populations; in urban areas males tend to be the
principal consumers (Kümpel, 2006). This will be discussed in more detail in Chapter 2.
There is also a growing perception commonly cited in literature that wild meat is a luxury
good in urban settings (East et al., 2005), and one would have to agree with this statement as
the majority of wild meat is usually targeted for urban centres where demand for meat is
high. In many countries surveys suggest that even if affordability of wild meat is still
important in rural supply areas, there also exists a large demand for wild meat in urbanized
areas. Demand comes largely from an increasingly wealthy urban market. It is based on the
perception that wild meat is a superior good in comparison to domestic meat, and wealthy
urbanites are willing to purchase more expensive wild meat (Barnett, 2000; Brown and
Williams 2003). Perhaps the best document cases are from Africa, specifically the Congo
Basin, where wild meat is an important resource and vital source of animal protein for both
rural and urban households throughout the country. For the greater majority of rural people,
wild meat represents a vital dietary item for an amalgamation of reasons. To some, it is lack
of alternative sources of protein and the inability to purchase protein sources because of
hindrances caused by financial limitations. For most urbanites it is based solely on preference
and cultural values. For the former group, wild meat constitutes a valuable food resource
which cannot be easily removed or replaced and for this reason all species of wild animals
are accepted as comestible. For the latter group (the urbanites), they are willing to pay high
prices for their choice species and preference in tastes (Wilkie and Carpenter, 1999a; Mainka
and Trivedi, 2002). Much is the same in the case of Asia, where wild meat is usually
consumed by the wealthiest class of society in urban areas.
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One would assume that in poorer countries, wild meat would be a supplement to diet and a
major source of protein; this however is often not the case as most of the wild meat harvested
is sold for profit. There is a different case for rural forest areas of Asia, where wild meat
constitutes a major source of protein. The dependence on wild meat is only further intensified
when towns are located farther from urban centres (large markets) and from the coasts where
comestible sea products are obtained (Bennett and Rao, 2002; Corlett, 2007). Corlett (2007)
has indicated that urban wealth has played a large part in the changes to subsistence hunting
and has affected the outcome of species composition.
Interestingly, Hoffman (2008) has also noted a recent increase for modern consumers to
require “non-traditional/ unconventional, meat/ protein sources”. The reasons for this trend
are as follows; firstly, tourists (e.g. visiting South Africa) actively seek meat derived from
local wildlife as they believe it to be part of the cultural experience. The author also noted
that with increasing international travelling opportunities, this demand would only continue
to rise amongst tourists. Secondly, there is an increase in the importation of exotic species to
countries such as the United States and those of the European Union. Hoffman (2008)
attributes this interest by consumers to be a result of health awareness. He notes that studies
have indicated that the diets of pre-agricultural men were low in total fat but high in linoleic
and linolenic acids and their elongation products. It is therefore possible that consumption of
wild meat sources may be beneficial to reduce the risk of cardiovascular diseases, hence their
attractiveness.
1.3.3

Hunting for protection

In addition to the nutritional aspects that wild meat plays in household diets, wildlife hunting
is also done largely in relation to crop, property and livestock protection. There are instances
where farmers believe that hunting wildlife within their agricultural plots or cultivated areas
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is a method of recuperating part of their work effort as well as the resources expended. They
believe that because the animals they hunt in their fields consumed a portion of the crops, in
essence they will be recuperating their losses (Quijano-Hernández and Calmé, 2002;
Lamarque et al., 2009). This is the case of many societies in particular the Mayan people in
parts of Mexico (Yucatán) and many indigenous groups throughout the Neotropics, who
believe that it is a form of payment to the animal in order to be able to hunt them (Jorgenson,
2000; Quijano-Hernández and Calmé, 2002).
However, it is also important to mention that not all farmers feel the same way about animal
control. As human populations continue to grow, they are slowly encroaching on previously
undisturbed forest habitats. This increases the risk of contact with wildlife in remote areas.
Pastoralists will therefore face problems with predators that will routinely kill domestic
livestock and peasants/farmers will find their fields destroyed or eaten by wildlife
(Fitzgibbon et al., 2000; Quijano-Hernández and Calmé, 2002; Graham et al., 2005). Both
peasants and pastoralists are unwilling to risk damages caused by wildlife to their property or
even their life, even if traditional hunting provides meat and other useful animal sub-products
(as it can be sold for extra income). The economic loss and perhaps emotional cost for poor
rural residents from such encounters with wildlife can be quite substantial, possibly even
higher than income obtained from hunting activities. It is therefore not uncommon for
farmers and pastoralist to “seek revenge” for damages (Bulte and Rondeau, 2005). This issue
is of particular interest and importance to this essay as it has devastating impacts on wildlife
numbers. It will therefore be explained in more detail in the following chapter.
1.3.4

Traditional medicine and mysticism

Another way in which wildlife can contribute to subsistence hunting is through traditional
medicine (Williamson, 2002), many carnivore species are being harvested for this use
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(IUCN, 2011). The reason for continued use of traditional medicine has to do with three
factors, 1) accessibility to conventional medicine, 2) financial limitations as the cost of
traditional medicines is often much cheaper than that of modern medicines, and 3) trust in a
system that is already known and has been used for centuries (Ntiamoa-Baidu, 1997).
Animals and the products derived from different organs in their bodies have constituted an
important part of medicinal substances used in various cultures that are still in existence in
traditional medicine (Alves and Rosa, 2005). The practice of healing human or livestock
ailments with products derived from animals is known as zootherapy (Lev, 2003). The use of
wildlife in medicines is of particular importance and is well known in Asia (Corlett, 2007).
The World Health Organization (WHO) estimates that as many as 80 % of the world‟s
population rely on the use of animal and plant-based medicines. Ingredients derived from
animals are not only used in traditional medicine, but are also increasingly valued as raw
materials for modern medicines (Alves and Rosa, 2005).
Animal parts used include the meat, hair, feather, skin, tail, bones, teeth, fat, glands and
faecal pellets (Ntiamoa-Baidu, 1997; Lev, 2003), and the ailments they are thought to cure
range from psychological to physical illnesses. Specific species or parts of particular animal
may be sought out as they are believed to have curative powers for a specific disease or
several diseases. The list of wild animals believed to have medicinal and curative properties
is quite extensive. The mode of preparation of the animal-derived medicine is also very
specific to the illness (Alves et al., 2009b; Lev, 2003). Kümpel (2006) has also noted that
when an animal is believed to have magical or medicinal purposes their value (selling price)
generally increases. That is to say that if animals can be used for both consumption and
medicinal purposes, it will be worth more than if it was sold solely for meat or for medicine.
In addition, animals that were perceived to be rarer and more expensive were even more
desirable because of a perception that that offered even grater benefits (TRAFFIC, 2008).
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This explains the growing attractiveness for hunting or harvesting wildlife species believed to
hold curative powers, regardless of their current conservation status.
Many cultures have perceived views and beliefs on certain wildlife species, some of which
are considered tabooed for consumptive purposes. These beliefs and cultural practices often
influence hunter behaviour and prey selection, even if it runs contrary to “optimal foraging”
analyses4 (da Silva et al., 2005). This is the case in many regions where great apes are not
consumed because they are too similar looking to humans, or where carnivores are not eaten
because they eat raw meat and can carry disease (Koster et al., 2010), or because religion has
forbidden the consumption of certain species that are regarded as unclean (Kümpel, 2006). In
some cases animals are also considered totem species and are prohibited from being hunted
at certain times of the year or are altogether avoided (Ntiamoa-Baidu, 1997). In this case, it
may be the result of regarding the animal as being sacred or special in the sense that it will be
used for certain ceremonies or consumed by certain people considered in high regard (elders,
men, etc) (Ntiamoa-Baidu, 1997; Kümpel, 2006; van Vliet and Nasi, 2008). The Mayas also
have taboos related to management of wild resources. For instance, Mayas believe that every
aspect of the jungle has an owner (a deity). As such they must ask permission to this “owner”
before they can hunt (or harvest), for protection from danger and to have luck catching the
appropriate animal. Moreover, the hunters are required to give an offering to the owner prior
to hunting. If this is not done or if the hunters catch more large bodied prey than was allotted,
the belief is that they will be punished with sickness and even in some cases death as a
consequence for breaking the rules (Quijano-Hernández and Calmé, 2002). Wadley et al.
(1997) argue that most taboos are instituted for social and religious goals and as such change
4

Optimal foraging analyses were designed to test whether or not the decisions made by hunters/gathers
(foragers) allows them to maximize the rate at which they obtain food resources. The model most
frequently used by anthropologists has been the prey choice model, which highlights the prey types
worth pursuing. In essence the model shows which prey type would have the greatest overall return
rate (protein or caloric profitability) for foragers (Koster et al., 2010).
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with changes in society and religion. They may also be implemented as a way to avoid
hunters from excerpting too much energy when species are no longer found and are
considered time or energy consuming.
1.3.5

Live animal trade

Wild animals have been known to be used for a variety of other, non-consumptive reasons.
We will not dwell too much time on this theme since it may be in part motivated by an
interest in monetary gain. It is nonetheless important to mention that the live animal trade has
a great impact on wildlife. In general the live animal trade is dominated by the sale of song
birds and ornamental birds, but there is also a high demand for baby primates and even more
so for increasingly rare species (Corlett, 2007). The live animal trade is predominant in
regions of Asia, and in particular South East Asia (Corlett, 2007). The shift occurring in Asia
has been for the most part from subsistence to commercial, where demand from patrons using
traditional medicines, wildlife restaurants and the pet industry are high. The live wildlife
trade is driven by increased market prices and an increase in both national and international
demand (Swift et al., 2007).
1.4

Hunting techniques and methods

The most common forms of subsistence hunting described in the literature are opportunistic,
ambush/waiting, night hunting, and stalking/tracking. Although not cited directly by many it
is nonetheless important to mention opportunistic hunting as it can have an impact on certain
species, especially those that are known to be less shy and diurnal, that use trails or live in
close proximity to human settlements. Opportunistic hunting occurs usually when hunters
encounter potential prey while actively tracking other species and while walking to, or
working in, their fields (Smith, 2005; León and Montiel, 2008; Nasi et al., 2008). Hunters
will usually shoot animals they encounter haphazardly.
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Ambush/waiting hunting involves hiding in simple constructions made of branches in areas
such as near water holes and fruiting trees (Wadley et al., 1997; Alves et al., 2009a). This is
the method usually employed with garden hunting. This occurs near fields and homes as
wildlife is attracted to the growing crops and if not controlled can cause substantial damage
(Smith, 2005). In some cases hunters will also travel to old growth forest and construct
complex platforms or hammocks near fruiting and flowering trees. They will wait in areas
where game is more likely to be found or have been spotted because of their feeding habits
(Parry et al., 2009)
Night-light hunting involves the use of a light source to temporarily blind the animal (van
Vliet, and Nasi, 2008). It may be beneficial for hunters to catch more reclusive prey (Barnett,
2002), but it usually offers a lower diversity of species (van Vliet and Nasi, 2008). Nightlight hunting can also be used in combination with ambush/waiting hunting and involves the
use of guns, dogs or both.
As the term implies, stalking consists of a hunter or hunters (usually no more than two)
slowly moving through an area following signs or tracks that an animal has left behind.
Hunter‟s movements are generally slow and they will use the sparing cover to hide from
potential prey. A projectile weapon is used to kill the animal and in some cases fire is used by
one participant to lure the animal towards the other hunter (Marks, 1977; Kümpel, 2006).
Tracking is most often employed when hunters or farmers go after species causing damage to
their livestock or crops (Alves et al., 2009a).
1.4.1

Weapons

Traditionally, weapons of choice consisted of blow guns, spears, traps and nets. Today
however, a common trend is being observed throughout the world with the most popular
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weapons of choice being cable snares or traps (compared to the traditional made from vines),
and armed weapons (such as rifles, 12 or 16 gauge shotguns and muzzle loading guns), with
the latter being employed mostly for arboreal animals as well as medium to large game (Fa et
al., 2005; Kümpel, 2006; Corlett, 2007; Kümpel et al., 2008). Wire snares appear to be the
method of choice for most hunters as they are relatively inexpensive and require very little
effort or skill to set them up compared to firearms.
Kümpel (2006) mentions the use of two types of snares: one used to trap medium sized
animals by the foot, and the other used to trap small-bodied animals by the neck. She also
mentions that the latter form is more labour intensive and requires greater knowledge of the
animal being hunted because this type of snare is used specifically to hunt rodents. In either
case, both types of snares are also known to be time-consuming as the hunter will have to
continually set and recheck his traps on a regular basis to prevent rotting of the animals or
theft by predators (van Vliet and Nasi, 2008).
It is becoming more and more common for subsistence hunters to be dependent on the use of
guns. This trend is also being seen in many of the indigenous populations across the globe
(Wadley et al., 1997; Stearman, 2000; Smith, 2005; Alves et al., 2009a) especially where
they have been shown to be more efficient than traditional weapons such as blowguns and
spears (Koster, 2009). Studies indicate that the marginal cost of hunting guns is considerably
higher than that of snares (Damania et al., 2005). The reason for this is that start-up cost
(purchase of the gun, license) and running cost (ammunition, maintenance) of hunting guns
are quite high compared to trapping with snares (Kümpel, 2006). Several authors agree that
even if the start-up cost of a gun is too high, it has not stopped hunters from possessing one.
In some cases hunters may share a gun with a friend or relative who owns one, or will go
hunting on behalf of a gun owner for a portion of the meat (Hitchcock et al., 1996; Brown
and Marks, 2007). In other cases the cost of guns and ammunition has dropped considerably,
25

while their availability has dramatically increased, allowing hunters to obtain them readily
(Bowen-Jones, 1998). Finally, hunting knowledge along with hunting technology is still
passed down from generation to generation, either from grandfather, father or uncle to son,
grandson or nephew. Thus the hunter reduces the cost of obtaining a gun while
simultaneously increasing his experience and skill level required for hunting (Lechuga, 2001;
Wilcox and Nambu, 2007).
1.4.2

Use of hunting dogs

Humans have long been taken advantage of the physical and social skills of the domestic dog
(Canis familiaris), in particular for hunting. However, compared to other hunting weapons
such as firearms, modest attention has been given on the effectiveness of hunting with dogs.
Very little is known about the use of hunting dogs throughout the world, despite their use
being one of the most traditional forms of hunting. Even throughout the Neotropics, where
dogs have been shown to be among the principal hunting techniques, very little studies exist
on the efficiency of their use. Perhaps the best example of scientific documentation comes
from Koster (2008a, 2008b; 2009), who has documented the use of hunting dogs in several
countries of the Neotropics. It is important to point out that the dogs used during the hunt
typically do not kill the animal. Their purpose is to aid the hunter by detecting and flushing
the prey into certain locations where the hunter can easily dispatch the prey. It is also
important to mention their use by hunters as in some instances dogs may have detrimental
effects on conservation (Koster, 2008a, 2008b; Alves et al., 2009).
Koster (2009) explains that although dogs may increase the efficiency of the hunt, some
researchers question their overall effectiveness and value. Primarily because some hunters
praise the use of dogs, while others express overall disregard for their abilities. He also found
that in some cases hunters who owned a “hunting” dog, preferred not to go on the hunt with
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them. This was most likely as a result of the dog scaring away the animal before the hunter
had the opportunity to shoot, or because they would chase unprofitable prey (Koster 2008a,
2009).
Koster (2008a; 2008b) explains that there are tradeoffs between encounter rates and time
costs during the hunt when using dogs compared to using guns. Firstly, the use of dogs
requires the hunter to either leash the dog while tracking animals through the forest, or letting
the dog loose to follow the animal scents. The second method requires far more effort on the
hunter‟s part. They must not only be physically fit to follow and catch up to the dog, but must
also invest a considerable amount of time looking for the dog after it has given chase. Koster
(2009) admits that this type of hunting method increases the chances of encountering prey
but also increases the probability of catching undesirable prey species, like meat that is
considered unpalatable. Secondly, dogs will often chase animals for long distances,
sometimes in areas that are inaccessible to hunters. This situation can be problematic,
especially if the dog encounters prey species that can severely wound them. Finally, while
dogs may be useful in hunting animals that seek refuge or assume a defensive posture, they
are ineffective at hunting arboreal species and will only be effective depending on the antipredator behaviour of prey species (Koster, 2009).
Some authors have noted that the use of hunting dogs improves catchment success when
hunting peccaries, wild pigs and deer (Wadley et al., 1997; De Souza-Mazurek et al., 2000).
In one study it was even noted that the use of dogs caused a sex bias in the animals harvested
which was a result not found in previous research. For instance, in the Argentinean Chaco
region known as the Impenetrable, male white-lipped peccaries (Pecari tayassu) were more
likely to be killed as they are known to stay and confront dogs during the chase, making it
easier for the hunter to dispatch them (Altrichter, 2005). Similarly, female iguanas have also
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been noted to be particular vulnerable to this type of hunting because they cannot easily
escape once they are gravid (Koster, 2009).
In addition to hunting, dogs are also used as family companions and protectors and their
owners will defend them when necessary. Koster (2006, 2008c) has documented instances
where hunters and farmers have killed animals in an effort to protect their dogs. Such cases
have been documented with the giant anteater (Myrmecophaga tridactyla) listed as near
threatened (Miranda and Medri, 2010) and the Baird's tapir (Tapirus bairdii) listed as
endangered, on the IUCN red list (Castellanos et al., 2008), which are two species that will
fight if cornered or threatened. Dogs are also frequently employed to protect farmer‟s
livestock and crops from pests and predators by alerting owners to their presence (Ogada et
al., 2003; Marker et al., 2005). However, dogs are known to be ineffective when matched
against large carnivores (Darr et al., 2009), and are even known to increase the risk of attacks
by large felines such as jaguars (Panthera onca), and lions (Panthera leo) (Marker et al.,
2005; Koster, 2008b). The main objective of the owner is to use the dog as a buffer against
predators, which will preferentially attack the dog instead of the human (Koster, 2009).
Similarly this method can be employed by the hunter while in the forest, as many large
carnivores like the jaguar are known to be ambush predators, although the hunter might also
opt to prevent attacks altogether by avoiding dense forests (Koster, 2009). Dogs are also
regularly brought to the field by farmers to take advantage of the possibility of encountering
an animal while at work. If animals are discovered by the dog, work will be interrupted to
take up chase (Smith, 2005).
1.5

Hunter profiles

Hunting is typically a male activity and it appears that age is not a determining factor, as both
young and old participate (Bowen-Jones 1998). Women and children are known to practice
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small scale opportunistic hunting around their homes (Jorgenson, 1993; Koster, 2008b). In
general there are three types of hunters: indigenous, rural subsistence hunter and commercial
hunter.
Indigenous hunters belong to small communities; appear to hunt mostly during the day and
typically near villages. Some use traditional hunting weapons such as blow darts and poison
tipped arrows, although they are becoming increasingly rare. Moreover they tend to live at
low population densities and usually supplement their protein requirements with fishing
activities (Ojasti, 2000; Alves et al., 2009a). Wild meat still plays a special role in the
cultural and even spiritual identity of indigenous people worldwide (Van Vliet, 2011)
Rural subsistence hunters are people living in remote or rural areas of the world, who rely on
the hunt for food and income. Typically they live in permanent communities where farming,
forest products extraction, fishing and hunting are the main activities and where few if any
other livelihood opportunities exist. They tend to be poorly educated and do not have the
financial means to purchase alternative sources of protein (domestic meat) so they rely
heavily on wild meat to meet their needs (Ojasti, 1996, 2000; Tobiason, 2009). In many
instances they are also referred to as village hunters or non professional hunters. Villagebased hunters make up the majority of all hunting related activities. These are people who
live permanently in the community and who hunt for subsistence purposes either for self
consumption or to earn income for primary expenses (Ojasti 2000; Quijano-Hernández and
Calmé, 2002; van Vliet and Nasi, 2008). They will typically hunt using a variety of weapons
(guns, dogs, stick, machetes, snare etc.), and make frequent short hunting trips, never
venturing too far from the village (five to ten kilometres or less) (Novaro et al., 2000; Ojasti,
2000; Jerozolimski and Peres, 2003). For rural populations, wild meat provides a flexible
source of income, and a direct source of affordable animal protein (Bowen-Jones et al., 2003;
León, 2006). There are also professional or commercial hunters who may or may not be from
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the communities. Many however are outsiders, migrants coming into forest in search for
income. Many of these people hunt solely for economic gain (Bowen-Jones, 1998).
It is important to mention the role that women play in the wild meat trade since they are not
only the primary care givers but are sometimes the primary users of forested areas (Ogra,
2008). In Africa, women have key roles in the wild meat trade; they will be responsible for
selling meat to chopbars and to consumers. Women in Latin America however are not known
to play quite so extensive of a role in the trade. However, in both cases, they will be
responsible for dressing and preparing the animal once it arrives to the market or in
household settings for personal consumption (Quijano-Hernandez and Calmé, 2002;
Albrechtsen et al., 2007). In Africa men do the hunting, but it is women who take charge of
all the downstream, processing and commerce (Brown and Williams, 2003). LeBreton et al.
(2006) found that even if women were not directly involved in the hunt, they were twice as
likely to handle, butcher and process the meat. The fact that women in villages utilize
wildlife and manage natural resources is fundamentally important to conservation
management but is seldom recognized. Few studies have mentioned the potential role that
women can have on the outcome of a conservation program (Solly, 2004).
1.6

Wild meat and the spread of zoonoses

An issue of importance to mention is the potential threat that wild meat hunting and
consumption plays to human health and increased potential for disease transfer (Eaton et al.,
2009). Swift et al. (2007) have noted that considerable evidence exists to indicate that
wildlife trade and in particular wild meat trade are factors responsible for the spread of
zoonoses (human diseases originating from animals). Zoonoses are particularly well known
in Africa, especially those originating from contact with primate populations (Kümpel,
2006). As a result of the genetic and physiological similarities between apes and humans
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there appears to be definite inherent risk in the handling and processing of primate carcasses
(Bowen-Jones 1998; LeBreton et al., 2006). The risks are mainly in the form of the
transmission of diseases such as Ebola and retroviruses like the simian foamy virus (SFV)
and simian immunodeficiency virus (SIV5) (Bowen-Jones, 1998; POST, 2005; Kümpel
2006).
The potential for transmission of pathogens can occur at any moment during the hunt or
butchering process. Microbial transmission can occur during the hunt through bites and
scratches inflicted by an animal during its capture, or it can occur when infected animal
blood enters the blood stream of a hunter through open wounds during transportation of the
animal carcass. Airborne zoonoses can also enter the human body through aerosol droplets
via the respiratory pathway. They typically occur when humans come into contact with
infected birds, captive animals, aerosolized animal feces, saliva and urine as is the case with
the Hanta virus or Lassa fever (Vaughan et al., 2011). Further infection can occur through
contact with animal blood or bodily fluids that enter the human blood stream through injuries
caused from knives and bone fragments during the butchering process (LeBreton et al.,
2006). Disease transfer through human contact with great ape cadavers has already been
documented, especially in the case of the Ebola virus. The main issue lies in the possibility of
outbreaks occurring within human populations as a result of contact with infected animals
(whether during the handling or during preparation) and eating of putrid meat 6. Ebola
outbreaks caused by the handling and consumption of infected primate carcasses are known
to have occurred in some parts of Africa (POST, 2005; Leendertz et al., 2006; Rizkalla et al.,
2007). Even though subsistence hunters are more likely to be at risk for contracting a disease,
they are unlikely source of outbreaks (Swift et al., 2007). It appears that there is a greater risk
of contracting a zoonosis during the butchering process than when hunting or consuming an
5
6

Most likely explanation for the origins of human immunodeficiency virus (LeBreton et al., 2006).
The latter often cannot be helped in some cases as in some cultures, it is considered shameful or
unacceptable to throw away rotting meat (Wilcox and Nambu, 2007).
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animal (LeBreton et al., 2006). It is therefore also believed that since women are more likely
to be involved in the handling, butchering and processing of animal carcasses than men, they
are more likely to be primary sources of infection (LeBreton et al., 2006). Numerous
infectious diseases can be also transmitted from animals used by humans in traditional
medicines through contact with infected tissues. With the growing use of animal products in
modern medicine, there is high possibility of transmission whenever animal tissues from
unknown sources are handled and used as remedies. Organs, tissues, bones and bile obtained
from animals are known to be possible sources of infections and diseases such as salmonella,
tuberculosis and even rabies (Alves and Rosa, 2005; Chomel et al., 2007).
1.7

Species hunted

Even though indigenous populations are known for harvesting more species than rural
communities, in general the targets are the same, large bodied animals. Wild animals not only
provide larger meat quantities, but can serve for a variety of other purposes as mentioned
earlier (Ojasti, 1996; Jerozolimski and Peres, 2003). Meat quality and meat flavour also serve
as a major determinant for the species being targeted (Koster et al., 2010).
Several authors have suggested that the most biomass extracted from wildlife in the
American tropics is first and foremost from ungulates followed by primates, large rodents
and birds (Pérez and Ojasti, 1996; Bowen-Jones et al., 2003; Fa et al., 2005; Reyna-Hurtado
and Tanner, 2007). Many of the ungulates in the families Cervidae, Tayassuidae, and
Tapiridae are important (see Annex A.17). Of the most cited are the white tailed deer
(Odocoileus virginianus), the red brocket deer (Mazama americana), the white lipped
7

Annex A1.1 was created using the IUCN red list of threatened species in conjunction with the names of
harvested wild meat species mentioned in the literature. Only animals that were threatened with
hunting or for the pet industry, and only species found in the regions of focus were considered.
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peccary (Pecari tayassu), the collared peccary (Pecari tajacu) and the lowland tapir (Tapirus
terrestris) (Pérez and Ojasti, 1996; Lechuga, 2001, Nasi et al., 2011). Many of the larger
primates from the family‟s Attelidea and Cebidae, such as spider monkeys (Ateles spp.),
howler monkeys (Alouatta spp.), woolly monkeys (Lagothrix spp.) and capuchin monkeys
(Cebus spp.) are the most frequently harvested (Peres, 1997; Ojasti 2000; Altherr, 2007),
while smaller species pertaining to the families Pitheciidae and Callitichidae such as
marmoset, (Callithrix spp.), squirrel monkey (Saimiri spp.), and tamarin (Saguinus spp.) are
targeted primarily for the pet trade, but become increasingly important for food when the
larger species diminish (Altherr, 2007). Paca (Cuniculus paca), agoutis (Dasyprocta spp.),
and capybara (Hydrochoerus hydrochaeris) are among the largest and most hunted rodents
(Wright et al., 2000). Finally of the most frequently hunted and sought out birds are those
pertaining to the families Tinamidae and Cracidae8 (Pérez and Ojasti, 1996; Lechuga, 2001).
Farmers have claimed that many of the animals mentioned above are destructive to crops and
plantations and must therefore be hunted in order to prevent further damage. However, some
authors believe that this is just a pretext farmers use to harvest animals in areas where it is
illegal to hunt (Ojasti, 1996).
As in the Neotropics, the most common types of wild animals harvested in Africa are
ungulates, rodents and primates. Of the most cited for the ungulates are duikers
(Cephalophus spp.) and red river hog (Potamochoerus porcus) (Damania et al., 2005;
Hoffman, 2008; van Vliet and Nasi, 2008; Nasi et al., 2011). It may seem odd that elephants
(Loxodonta Africana) make up very little of the wild meat consumed or sold but it can be
explained by the difficulties in transporting their meat to the market, the degree of
specialization to hunt them and their low abundance (Fa et al., 2006). It can also be that most
large ungulates are usually hunted by farmers to protect their crops, and this seems to be a
growing problem in many countries across Africa (Osei-Owusu and Bakker, 2008). The most
8

There is limited mention of wild fowl for all regions except Latin America.
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typically consumed rodents are grasscutter (Thryonomys swinderianus), brush-tailed
porcupine (Atherurus africanus) and the lesser cane rat (Thryonomys gregorianus) (East et
al., 2005; Fa et al., 2005; Fa et al., 2006; Hoffman, 2008; Nasi et al., 2011). Despite the
species of apes most widely recognized as being hunted are gorilla (Gorilla gorilla spp.) and
common chimpanzee (Pan troglodytes), few sources cite these animals as being the most
hunted or consumed in terms of total primate biomass (Walsh et al., 2003). The most hunted
species of monkeys are colobus monkeys (Colobus spp.), drill (Mandrillus leucophaeus) and
species from the genus Cercopithecus (Bowen-Jones and Pendry, 1999; Bakarr et al., 2002;
Fa et al., 2005; Albrechtsen et al., 2007).
With the amount of literature obtained from case studies done in Asia it would not be proper
to conclude that similar trends as in Africa and the American tropics are observed. The best
documented case from the literature obtained is that from Corlett (2007) which again, is at
best an approximation of the actual animals being hunted in Asia. Serow (Capricornis spp.),
deer (Rucervus spp., Muntjac spp., and Rusa spp.) and wild pigs (Sus spp.) are the species
that appear to be the most favoured and hunted. Of the primates, orang-utans (Pongo abelii
and P.pygmaeus), gibbons (Hylobatidae), macaques (Macaca spp.) and langurs
(Semnopithecus spp.) appear to be hunted the most. Most large carnivores such as those in
the Ursidae or Felidae families are also hunted, but this usually for body parts used in
traditional medicines. The most unusual mentions are pangolins (Manis spp.; Bedoya-Gaitan
and Godoy, 2008), and large fruiting bats (Pteropus and Acerodon) as favoured species.
As a general rule, medium to large bodied animals typically tend to have low reproduction
rates, low population densities, long generation times and long lifespan making them
sensitive to over-hunting. As the larger species become scarce or more difficult to find, focus
shifts to smaller, faster reproducing species, in particular small primates, birds and rodents.
Many of the preferred games species consume fruits, seed and/or leaves and many play an
34

important ecological role as seed dispersers and seed predators (Jerozolimski and Peres,
2003; Fa et al., 2005). Mammals can impact plants at multiple points in their reproductive
cycle including pollination, fruit removal, seed dispersal or predation, and trampling or
feeding damage to seedlings, saplings, and adult plants (Corlett, 2007). Although it is
important to discuss the role of wildlife species in forest dynamics and the ecological
services they provide, it goes beyond the scope of this essay.
Subsistence hunting is practiced by many households in poor nations around the world and
continues to play an important role in their lives. Wildlife plays a vital role in diets of
families lacking access to agriculture markets, or who are too poor to purchase domestic meat
alternatives since wild meat represents the primary source of animal protein. In the past,
people hunted primarily to fulfill basic dietary needs, but now wildlife is also becoming more
important to meet short term cash needs, rather than for direct subsistence or food security. A
high market price for wildlife and wildlife products, largely in response to high and rising
demand, is a major stimulus for hunters and traders to enter or remain in the trade. For many
hunters, the distinction between subsistence and commercial use is now blurred, with wild
meat now supplementing both diets and incomes. As will be exposed in the following
chapter, various factors have influenced how wild meat is harvested, and there are indications
that subsistence hunting is now changing into a commercial enterprise, leading to the wild
meat crisis. As a result, wildlife numbers are dwindling in most areas and many species are
becoming locally extinct. Unsustainable hunting of wild meat species will mean the loss of a
valuable source of food and income for the huge number of families involved in the wild
meat trade
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Chapter 2
Factors Influencing Subsistence Hunting

Wildlife has always been an important resource for many inhabitants around the world.
However, traditional subsistence use of fauna has been changing, and hunting is now widely
thought to be unsustainable in many areas of the world (Bowen-Jones, 1998; Juste et al.,
2005; Corlett, 2007). It begs the question as to why and how is subsistence hunting
changing?

More

importantly why

are

hunting

activities

becoming

increasingly

commercialized? And finally, how are these changes impacting wildlife? This chapter will
essentially attempt to answer these questions.
2.1

Consequence of deforestation

Loss of habitat due to deforestation is widely agreed to be the main factor leading to
biodiversity loss and this essay by no means is stating otherwise. However, the serious
impact of hunting on wildlife as a factor for biodiversity loss has been for the most part
ignored or largely underplayed. Many researchers have recently acknowledged that in areas
where intact forests still remain, hunting poses the greatest threat to forest wildlife (Wilkie
and Godoy, 2001). It is highly probable that the most immediate threat to wildlife in most
countries is the synergism that exists between logging and hunting. This section attempts to
shed some light on how deforestation (specifically logging), and the development of
infrastructure for easier access to forested areas by extractive resource industries has caused
subsistence hunting to change into a commercially driven practice, and impacted the wild
meat trade.
36

2.1.1

Changes in infrastructure and the impact of extractive resource industries

Historically, hunting activities have been limited to areas of the periphery of human
settlements (Altherr, 2007). In general, areas close to settlements have always been used
more frequently for hunting than more distant areas (De Souza-Mazurek et al., 2000; Sirén et
al., 2004). This is in large part attributed to the ease of access and the time invested in
reaching more remote areas of undisturbed forests. Hunting trips to distant areas may require
the hunter to stay in the forest for longer periods of time, or to devote more energy in clearing
and trekking. Bear in mind that many hunters also practice other activities and have families
to support; the time they spend outside hunting reduces the time they can spend on these
activities (Damania et al., 2005). Futhermore, transportation by foot, which is very common,
serves as a restriction for hunters, preventing them from accessing larger areas of undisturbed
forests (De Souza-Mazurek et al., 2000). Over time, however, continual hunting activities
near settlements eventually render hunters lower Catch per Unit Effort (CPUE9) compared to
hunting in remote sites as a result of species depletion due to over-harvesting (De SouzaMazurek et al., 2000; Kümpel, 2006). Jerozolimski and Perez (2003) also found that a
negative correlation exists between the age of settlements and the body mass of mammals
killed and consumed. It suggests that large bodied mammalian prey species are more likely to
be harvested by hunters from recent settlements. Over time hunters can either opt to continue
looking for potential prey near human settlements, which will most likely consist of smallerbodied, faster reproducing species, or they can choose to hunt in sites located farther from
settlements.

9

According to Rist et al. (2005), the reliability of CPUE in representing the true effect of hunting on
prey abundance can vary according to hunting method, hunting location and the species being hunted.
It may in fact bias results, misrepresent the true biological impact of hunting effort on the abundance of
game species.
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The advancement of transportation infrastructure provided by governmental development
plans, logging companies and other natural resource extraction companies (e.g. mineral, oil),
has helped play an important role in wild meat hunting, and has transformed it primarily from
a subsistence activity into a commercial enterprise (Kümpel, 2006). Roads created by logging
concessions and natural resources extraction industries facilitate wild meat hunting in three
ways: increasing and facilitating hunter access, increasing the intensity (both hunting and
consumption), and decreasing transportation cost.
First, roads increase hunter access to deep reaches of the forest and facilitate transportation. It
also provides more access points to hunters and traders from the outside (Altherr, 2007;
Sodhi et al., 2010). Organized groups of hunters can now use logging roads and vehicles to
penetrate deep into remote regions of undisturbed forests (many of these areas can even be
wildlife reserves and protected parks), and can use these very same roads to export harvested
wildlife to nearby logging villages or urban markets (Bowen-Jones, 1998; Wilkie et al.,
2000; Walsh et al., 2003). Increased access to remote regions allows for a greater degree of
freedom for hunters as they are no longer limited to the proximity of villages. Logging trucks
can also be used to transport wild meat to urban markets as it is both convenient and cheap
for the hunter or trader (De Souza-Mazurek et al., 2000).
A study by Wilkie et al. (2000) in the Congo Basin indicated that road construction not only
had contrary effects on economic development, but also reduced conservation incentives by
facilitating hunting activities. Prior to the creation of roads in this region, the round trip travel
time for hunters on foot consisted of 12 hours or more. Once roads were created, the total
travel time was reduced to less than two hours. Once vehicles became available, what once
took hunters three or four days to reach remote reaches of forest, now became a one day
event. De Souza-Mazurek et al. (2000) also found that in villages where trucks where
available, the CPUE was much lower nearest settlements compared to more remote areas. In
38

Van Vliet and Nasi‟s (2008) study, the authors concluded that the poor state of roads was the
limiting factor preventing further commercialization of wild meat in northeast Gabon.
Moreover, they predicted that as road conditions improved, hunting patterns would be
modified, with increasing emphasis on commercial hunting. More interestingly de SouzaMazurek et al. (2000) found that the use of trucks was only a short term solution to
combating the low CPUE. Eventually, villages with prolonged use of trucks face the same
problem of wildlife depletion farther from the settlements. An important point to note is that
indigenous tribes are also increasingly using highways and trucks to reach hunting areas that
are far from their villages. Hunting for many of these tribes is no longer for subsistence but
increasingly for the purpose of trade within and outside the indigenous community (Altherr,
2007).
Tracking the relationship between yield and effort in different locations, or over time, has
been used by researchers to assess the impact of hunting on wildlife in the tropics (Wilkie
and Carpenter, 1999a). These researchers attempted to assess the impacts of logging
concession on harvest rates in northern Congo. They found that the estimated rate of return
(ERR) of a daytime hunt conducted on foot, with a shotgun, was higher in forests that lay
outside the logging concession. Similarly the ERR for hunters using concession roads and
motorized vehicles to travel deep into the forest outside the concession was higher compared
to hunts conducted on foot from settlements within the concession. Their data indicate that
animal densities increased with distance from settlements and outside of concessions. They
theorized that higher ERR outside, and with increasing distances from the logging
concessions, may indicate that hunting within concessions can be a factor in reducing local
game densities (Wilkie and Carpenter, 1999a).
Second, roads created by logging concessions and natural resource extraction industries help
increase the intensity that wild animals are hunted and consumed (whether it is for local use
39

or destined for sale in markets). A study by Wilkie et al. (2000) examined the effects of rural
communities' access to roads, markets and wage labour on hunting and wild meat
consumption. The authors gathered data from four villages within a logging concession, in
which one village was the logging camp housing employees, two villages were located near
or within a short distance from the logging road, and the last village was largely remote and
isolated (requiring 5 to 6 hours of walking to reach the nearest logging road). None of the
villagers from the three latter settlements were employed by logging companies. They found
that logging employees ate more wild meat than residents from the other villages, but hunted
less and sold less wild meat than households that had equal access to markets (villages with
greater accessibility/proximity to logging roads). Furthermore, households that were not
employed by logging companies (but that had access to markets) ate no more wild meat than
the residents located in remote areas, but hunted more intensively and marketed a higher
proportion of the wild meat they obtained. It was therefore concluded that given the absence
of alternative sources of income, households in the forest will significantly increase hunting
for the market if they have access to roads and transportation.
The creation of new roads also encourages the establishment of new settlements, not only
causing the intensity of hunting and consumption to increase but concomitantly allows for
further deforestation to occur. New towns are usually created once commercial resource
extraction industries establish themselves, attracting a large number of migrants, logging
employees (as well as independent workers) and their families to the area (LeBreton et al.,
2006; Nasi et al., 2008) who consequently spur demand for wild meat. Logging, mining and
other natural resources extractive industries usually do not provide food to their employees,
but do encourage them to hunt and will sometimes even provide them with guns or employ
professional hunters to exploit local game (Robinson and Bodmer, 1999; Naughton-Treves,
2002). Logging employees and independent workers must either hunt for survival or
purchase wild meat from neighbouring villages, and since logging employees generally have
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a higher expandable income, they can afford to purchase wild meat (Wilkie and Carpenter,
1999a; Kümpel 2006). It should also be noted that logging employees on average eat more
wild meat than local villagers and play an important role in the sale and distribution of wild
meat (Walsh et al., 2003; Kümpel 2006; Nasi et al., 2008). Moreover, alternative livelihood
options are not stable and many ex-logging employees who need to find other sources of
income will remain in an area long after logging has ceased (Kümpel, 2006). Many will fall
back on hunting activities to supplement employment and household protein sources. Since
they are largely unskilled hunters, they will opt for more efficient yet less costly technology
such as snaring (Wilcox and Nambu, 2007). The use of snares increases the intensity of the
hunting and its use is a growing problem for wildlife that will be discussed later in this
chapter.
New roads also increase the intensity that wild animals are harvested by triggering the
immigration of hunters and traders into forested areas that were once previously undisturbed
(Bennett and Robinson, 2000; Altherr, 2007; Sodhi et al., 2010). It would appear that in
many areas local residents are not hunting as often as expected; it is in fact “outsiders”
attracted by the prospect of employment and financial opportunities who regularly hunt in
forested areas (Bowen-Jones, 1998; Bennett and Rao, 2002). Given that extraction rates in
newly accessible areas of forests could potentially yield between three and six times greater
biomass than nearby accessible areas (Fa et al., 2006), it is clear why many are attracted to
frontier zones, and why immigration is a problem for wildlife in many regions.
Finally, roads created by extractive resource industries may also help to reduce the cost of
transporting wild meat to markets. In a study conducted in Ecuador, Suárez et al. (2009) tried
to determine if subsidies provided by extractive resource industries (in this case oil
companies) increased the pressure on wildlife populations, by easing the involvement of local
people in the wild meat trade. One of the issues they focused on was if the cost of
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transportation between two local indigenous communities (where the animals were being
hunted) and the market (albeit the scale of which was relatively small) played a significant
role in the amount of meat being sold. They found that the cost of transportation was indeed a
limiting factor to the amount of meat being sold, and that in communities where
transportation was provided for free (usually provided by the extractive resources
companies), more wild meat was sold (Suárez et al., 2009).
2.1.2

Forest fragmentation

The effects of forest fragmentation on wildlife are known, and given that this essay deals
with the impacts of hunting on wildlife and not directly with the impacts of habitat
destruction on wildlife, it will not be discussed in great detail. Perhaps the most important
point to make regarding this topic is that species inhabiting fragmented forest areas are more
vulnerable to hunting than species living in areas of continuous forest cover. Species
susceptible to over-hunting in continuous forest are likewise more susceptible in fragmented
forest, as is the case with the lowland tapir (Cullen et al., 2000). This is mainly a result of
increasing wildlife population isolation, inducing a reduction in re-colonization of sink areas
from adjacent source areas, and small population numbers; a situation that is only worsened
by the ease of access into fragmented forest by hunters (Cullen et al., 2000; Nasi et al.,
2008). Peres (2001) found that in the absence of hunting, fragmentation had little direct
short-term effects on large vertebrates, provided that forest patches were big enough (no
smaller than 250 ha) to support individuals. Therefore, in areas of fragmented forests,
hunting has exacerbated the effects of fragmentation (Nasi et al., 2008).
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2.2

Socio-economic drivers

With roads facilitating the harvest and transport of wild meat, an increasing proportion of it is
no longer used for local consumption, but is being sold in distant markets to supply the
growing demand of urban populations (Kümpel, 2006). The wild meat trade is quickly
developing in urban areas and beginning to drive demand (Nielsen, 2006). The robust market
demand also means that there is profit to be made, and it provides strong incentives for more
people to join the trade (Zhang et al., 2008). This section briefly covers the socio-economic
drivers such as population growth, economic growth, and urbanisation, all of which have
increased demand for wild meat, placed additional pressure on wildlife and threatened
conservation efforts.
2.2.1

Human population growth

Human population growth is considered to be the fundamental cause of most “recent and
ongoing species declines and extinctions” (Cardillo et al., 2004; Urquiza-Haas et al., 2009).
High population densities lead to increasing pressures on natural resources, and in turn cause
unsustainable uses of wildlife and an intensification of land use (Nasi et al., 2008).
It is a well known fact that tropical forests are low secondary productivity ecosystems
(especially for large animals) when compared to tropical savannas and grasslands (Bennett
and Rao, 2002), rendering hunting largely unsustainable if not properly managed. Globally,
tropical forests should support very low human population densities if these populations were
exclusively dependent on wild meat as a protein source (Wilcox and Nambu, 2007). Several
authors estimated that the carrying capacity in tropical forests cannot be more than one
person per square kilometre, even under the most productive of circumstances for hunting to
be sustainable (Robinson and Bennett, 2000; Demmer et al., 2002; Wilcox and Nambu,
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2007). This estimate is based on an average sustainable production of 150 kg/km2/yr of
which 65 % is edible, and on a daily need of 0.28 kg of meat per capita (Nasi et al., 2008).
However, Nasi et al. (2008) also point out that the carrying capacity varies with context and
can be higher or lower depending on by both geographic location as well as population
density.
The levels of off take may vary by ecological zone, country and continent but in general are
highest in West and Central Africa and lower in Asia and South America (Brown and
Williams, 2003). Relatively high human population densities and widespread poverty
coupled with unregulated harvest has resulted in higher demands for hunted wildlife both as a
food and a saleable commodity (Bulte and Rondeau, 2007; Wilcox and Nambu 2007; Zhang
et al., 2008). High local population densities can be attributed to three phenomena: internal
population increase, immigration, and sedentarization (Nasi et al, 2008). All three factors are
closely tied and influence each other.
First, in 2011 the world population reached 7 billion people, and estimates for 2050 project
roughly 9 billion human beings (UN, 2008). Most of the additional 2 billion people expected
by 2050 will be concentrated in developing countries, where populations are projected to rise
from 5.6 billion in 2009 to 7.9 billion in 2050 (UN, 2008). The advent of modern medicine
has also helped accelerate human population growth, especially amongst impoverished rural
communities (Altherr, 2007), which itself presents a greater problem for the wild meat crisis
since low-income countries often face high rates of food insecurity and under nutrition
(Williamson, 2002). Given that wildlife is considered an open access resource, wild meat is
convenient and cheap for poorer families to consume.
Second, with the world's population continuing to expand an inevitable consequence will be
the increasing demand for new land. In many developing countries, deforestation is clearly
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linked to the process of frontier agricultural expansion. The creation of roads and the lack of
property rights make frontier forest areas both cheap and easily accessible. In recent years
there has been significant human migration into frontier forested areas (sometimes referred to
as urban-rural migration), which is a key factor in frontier expansion (Barbier, 1997). In
some cases migration will happen out of personal choice, and this usually occurs for one of
two reasons. It can happen as an initial migration to new forested frontier because people are
landless (or near-landless), and they are in search of new prospects and economic
opportunities. It can also occur when land is abandoned (when land is no longer productive,
i.e. degraded) and people leave one area to exploit frontier forest land elsewhere (Barbier,
1997). For others, immigration is entirely based on national programs to re-settle people in
uninhabited forest areas (Robinson and Bodmer, 1999). Factors that influence people‟s
desires to migrate are often referred to as “push” and “pull” factors. Economic stagnation and
economic opportunities are among the principal factors causing immigration into forested
areas (Oglethorpe et al., 2007). Hardship, lack of access to land and lack of economic
opportunities increasingly lead individuals and families to migrate on a temporary or
permanent basis (Williamson, 2002). Migrant hunters move into forests in search of better
hunting opportunities, for the prospect of making easy money, and to fill the demand of an
increased local population as extraction industries establish themselves in an area (Kümpel,
2006; Oglethorpe et al., 2007; Kuehl et al., 2009).

In addition to increasing population densities, immigrants present problems for local
conservation management. Firstly, migrants often bring new knowledge and technologies to
an area and introduce them to local residents, who may in turn alter their own ideas and
practices (Williamson, 2002). For example LeBreton et al. (2006) found that people who
immigrated from or travelled to a major city were more likely to be effective intermediaries
of the wild meat commodity chain, since they had better knowledge of the external markets
and transport networks. Secondly, outsiders typically do not comply with policies or laws of
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the area in question and hunt anything they deem suitable, including species that may be
protected by law. In turn, local residents who are complying with local laws will face the
added pressures of wildlife loss and the dilemma of the commons (tragedy of the commons;
Hardin, 1968). Thirdly this situation contributes to a decline of many animal populations
especially for those who are already overharvested, thus rendering conservation efforts void.
Lastly, certain hunted species may act as greater contributors to local economy in activities
such as ecotourism. If these species are hunted, it not only affects local inhabitants in the
short term but also affects their long term economic potential (Mainka and Trivedi, 2002;
Ogletrope et al., 2007).
The third factor is sedentarization. In the past, most indigenous groups lived at low densities,
hunting purely for their own consumption and local barter. Demand was determined locally
and the “trade” was deregulated and community based (Bowen-Jones et al., 2003). Typically
nomadic or semi-nomadic people who practiced hunting tended to do so in outward
concentric rings from the settlement. In addition, many indigenous populations also practiced
trekking, which was commonly employed to seek out additional sources of protein to
supplement their diets and to maximize protein requirements when they were limited
(Stearman, 2000).
Ojasti (1996) hypothesized three options that indigenous villagers of the Neotropics could
use if hunting efficiency dropped: 1) move the settlement to a previously uninhabited area,
and continue a nomadic lifestyle, 2) opt to go on hunting expeditions to more distant areas,
while allowing the depleted areas to recover, 3) make changes to the traditional lifestyle by
substituting wild meat for domestic animals and pulse crops, and to fish more. Traditionally
many forest dwelling people moved across the landscape in response to local wildlife
depletion (Robinson and Bodmer, 1999). Usually, once game was depleted or once hunting
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distance from the village required too much time and energy to invest, the settlement was
usually relocated (Stearman, 2000).
A common belief was that indigenous peoples in tropical rainforest were examples of
societies that practiced sustainable management of natural resources in contrast to nonindigenous settlers. They have often been portrayed as the “ecologically noble savage” living
in harmony with their environment and hunting sustainably (Kümpel, 2006). However, recent
empirical evidence indicates that in areas where there has been little encroachment by
outsiders, indigenous populations have exploited many of the wild resources (in particular
wild game) in unsustainable ways (Alvard, 1993; Sirén, 2006). Some authors argue that
opportunistic resource exploitation is a common behaviour amongst groups living at low
population densities, with simple technologies and in subsistence economies. Nevertheless,
the impact they cause is often limited when compared to societies that undergo changes in
population growth, improved access to modern technology, have sedentary lifestyles, and
increased integration to the market economy (Sirén, 2006).
Unfortunately, the changes mentioned above have been occurring in many indigenous
cultures around the globe for some time now. The biggest change is the shift to a sedentary
lifestyle, generally caused by land property changes in an area or by a government decision
to establish protected areas in regions previously inhabited by indigenous people. Robinson
and Bodmer (2003) explain that when indigenous populations become a “threat” to the goals
of nation states, for example through hostile encounters with extractive resource industries
wishing to exploit the area, missionaries or government agencies will usually use strategies to
integrate indigenous people into modern society, thus eliminating the potential problem.
Usually the strategies consist of resettling these populations into more permanent
communities. Pacification is used as part of the acculturation process (Stearman, 2000). This
also means that necessary societal changes must take place in order to be able to adjust to
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more sedentary lifestyles. The amount of time spent hunting decreases as a result of
inhabitants having other obligations (school, employment opportunities elsewhere, etc).
Increased sedentary lifestyles have resulted in patterns of amplified harvest (amongst other
things) and local wildlife depletion (Robinson and Bodmer, 2003). An example of this can be
seen with the pygmies of central Africa, formerly nomadic forest people, who were
encouraged by government agencies and religious missionaries to settle in an area in an effort
to enable them access to education and health services. However, this also increased their
dependence on hunting to generate cash in order to purchase material goods (Kümpel, 2006).
2.2.2

Economic drivers

Economic growth often implies that rural lands will be changed for urban uses as regional
economies shift from agricultural based economies, to urban economies based on industry
and services. This process occurs in many urban areas of developing countries that undergo
structural economic changes. It also occurs in peri-urban regions that are impacted by
economic growth of proximate urban centres10 (Irwin, 2004).
Urbanization and economic growth are inextricably linked. Urbanization refers to the process
by which rural areas take on urban characteristics, or where greater concentration of people is
found in human settlements (Irwin, 2004). It is estimated that by the year 2050, 69 % of the
world‟s population will be concentrated in urban areas (UNDP, 2009). Rapid urban growth
also increases the predisposition of cities in developing countries to outgrow their food
resources and consequently become food insecure (Nasi et al., 2008). Urban food insecurity
has become an increasing problem in many countries. Since economic growth is taking place
against a background of low incomes, the purchasing power of an increasing number of
impoverished urban dwellers are often limiting factors for obtaining basic needs and an
10

Urbanization is often a result of economic growth, but it can also occur in its absence (Irwin, 2004).
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adequate supply of food (Williamson, 2002). The vulnerability of food insecure households
in urban areas is closely linked to access to employment opportunities and food prices
(Williamson, 2002; East et al., 2005). Furthermore, given that many regions are quickly
developing into urban regions, access to farmland is limited (either because of decreased land
availability and/or increased land prices) as are the opportunities for people to work (Nasi et
al., 2008).
Demand is the ultimate driving force behind the wild meat trade (Bowen-Jones et al., 2003;
Albrechtsen et al., 2007) and this is rapidly increasing in urban areas. Demand for wild meat
is high in both rural and urban areas, and as such, has encouraged an increase in the numbers
of commercial and professional hunters (Bowen-Jones et al., 2003). The best documented
cases are from Asia and Africa11, where most of the research indicates that a large proportion
of the wild meat being consumed occurs in urban populations. Many of these consumers have
access to domestic meat alternatives but choose to eat wild meat as a matter of taste. Many
wealthy urbanites are willing to pay premium price for wild meat over domestic alternatives
as they consider it to be a cultural heritage luxury item (Wilkie and Carpenter, 1999a; Bowen
Jones et al., 2003). Urban dwellers may also purchase wild meat as a way to reconnect to
village origins (Bowen-Jones et al., 2003). The level of wild meat consumption in urban
markets is difficult to assess given that most occurs in hidden markets (van Vliet, 2011).
There is a preconceived notion that rural inhabitants only hunt for subsistence as it is an
important aspect to their food security. However, many authors have argued that this is not
the case; recent studies suggest that for many tropical forest people, the distinction between
subsistence and commercial use is blurred, with meat supplementing both diets and incomes,
11

Although the wild meat trade has been reported to occur in urban markets of South America, the
consumption level is considered to be negligible. Moreover, since South America is considered to have
the most important livestock production; it is believed that wild meat consumption will slowly be
replaced by domestic sources of protein (van Vliet, 2011).
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but being more important as a source of monetary gain than as an item for household
consumption (Brown and Williams, 2003; East et al., 2005; Nasi et al., 2008). Although
poverty may be a significant driver of hunting behaviours that place a negative pressure on
local ecosystems (Alves et al., 2009a), some studies suggest that the poor are likely to be
more dependent on the sale of meat. They cannot afford to live without wild meat because it
is a high valuable trade commodity (de Merode et al., 2004). What has been made clear is
that in the Neotropics wild meat is reported to play a greater role in household consumption
whereas in Africa wild meat is more important to rural communities as a source of income
(Kümpel, 2006). Rural people moving from a subsistence lifestyle to a cash economy have
relatively few options for generating income. They may attempt to sell agricultural or
pastoral produce (although it is often difficult to sell), work for a cash wage in agriculture or
industry, or sell retail goods in local or regional market places. However, due to the growth
of cities, land availability in many parts of the world has been reduced for food production.
Rural people without access to capital, land or livestock will harvest wildlife resources as it
may offer the best return for labour input (Nasi et al., 2008). Those with a high educational
background have the ability to pursue an urban based livelihood based on career work. Those
lacking these skills will face difficulties in securing earning in urban setting and need to
obtain security through rural income. It is important to note that while per capita rural people
tend to consume more wild meat than urban dwellers, the increasing concentration of people
living in urban areas is also increasing overall consumption of wild meat in cities.
A decline in world prices in some agricultural crops has further aggravated the situation,
driving some farmers to seek alternative sources of income. If there is no alternative income,
then even a low hunting effort may be profitable (Kümpel, 2006). Many have therefore
become part time or full time hunters. The amount of time devoted to hunting and the
equipment used is a decision that is not taken lightly by many rural inhabitants, especially
when they must consider other income-generating activities (Milner-Gulland et al., 2003;
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Damania et al., 2005). From an economic perspective, the time spent hunting away from the
village is important as time cannot be allocated to other activities (Rist et al., 2008).
However, unlike domestic husbandry, the labour inputs that are required for hunting are
discontinuous and easy reconciled. Compared to agriculture produces, wild meat hunting is
likely to be more profitable, as the price to weight ration of wild meat is typically higher than
for any agricultural crop (Nasi et al., 2008). In the short term, hunting is more profitable than
farming, especially in recently opened forested areas since wildlife is abundant. Likewise,
hunting is a low risk and flexible activity, with minimal capital costs and is therefore
attractive to the poor (Brown and Williams, 2003). However, in the long term farming is
most likely to be preferred to hunting, especially when wildlife has declined (i.e. when the
CPUE becomes too low). While local farmers and subsistence hunters are consumers and
increasingly becoming traders (Damania et al., 2005), the amount of money earned by
hunters through the trade of wild meat is transient and insufficient to transform their standard
of living (Brown and Marks, 2007). Most if not all the money they earn from the sale of wild
meat is spent immediately on food and consumables.
Keep in mind that income is a standard proxy of economic development. According to
Wilkie and Godoy (2001), a person‟s income can produce three changes in the consumption
of wildlife, depending on whether wildlife is considered a superior or inferior good, or a
necessity (See Figure 2.1). This would mean that for animals considered as a superior good,
consumption would increase by >1% for every percent increase in income, whereas for
animals considered to be inferior goods, consumption levels fall as income increases. Finally
if wildlife is considered as a necessity, consumption of wildlife increases by <1% for every
percent increase in income. Given this information, Wilkie and Godoy (2001) determined
that in the Neotropics, consumption of wild meat produced an inverted U shape pattern with
differences in income. Most people in the upper half of the income distribution spectrum
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considered wild meat to be an inferior good, whereas those in the lower half considered wild
meat as a necessity.

Figure 2.1

Changes in wild meat demand with income

Source: Wilkie and Godoy (2001), p.763

2.3

Agricultural expansion

Forests are important sites of terrestrial biodiversity and their conversion to agricultural or
pasture lands affects the habitats of forest specialist species, increasing species extinction
rates (Mbile et al., 2005). Road construction facilitates access to settlers who convert logged
forests into pastures or agricultural fields (Wilkie et al., 2000). It can be expected that in the
future, as communities continue to grow, so too will the need for food and consequently more
forests will be cleared for agricultural purposes (Sirén, 2006; Gavin, 2007).
It can then be argued that a synergy exists between agricultural forest clearance and the
impact of hunting on wildlife (Gavin, 2007). As mentioned before, hunting is wildly
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recognised as an integral part of rural economies but is only a supplement to agricultural
activities. Many farmers also hunt to compliment seasonal agriculture. Hunting will usually
increase during the dry season since agricultural activities decrease (or are unfavourable)
allowing farmers more time for hunting (León and Montiel, 2008). Van Vliet and Nasi
(2008) had similar findings despite a different context: hunting activity and the number of
hunters peaked during the dry season, whereas during the rest of the year, villagers were
occupied with gold mining activities. Demmer et al. (2002) have also pointed out that the
level of wild meat consumption and hunting can be related to the type of farm technology
and the amount of labour invested in agricultural activities. Farm technologies could raise the
opportunity cost of hunting depending on how intensively (labour costs) they are used. For
instance, if farm technology is a low labour crop, the input requirements will be minimal,
decreasing the opportunity cost of rural hunting, encouraging hunting (the opposite also holds
true). Moreover, improved agricultural output could increase labour productivity and reduce
incentives to hunt, provided that farmers are connected to markets and that the price of their
produce is higher than the cost of wild meat. Damania et al. (2005) found that increasing the
price of agricultural goods had an ambiguous effect on wild meat hunting because it had a
dual effect of both increasing the amount of labour devoted to agriculture rather than hunting,
but also increased the consumption of wild meat. Their simulation also suggested that even
with more labour being devoted to agriculture, better profits are likely to cause hunters to
switch to more expensive yet more efficient hunting technologies, for instance from snares to
guns. Agricultural prices also raise the opportunity cost of hunting and it is therefore more
profitable to use more efficient hunting techniques even if they are more expensive.
Alternatively, increased agricultural productivity may simply reduce the amount of time
required in producing food, and thus, for families who are already self sufficient, may allow
more time for “leisure” hunting (Demmer et al., 2002).
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The next section covers problems associated with agricultural expansion and livestock
management. Many of these problems have been classified as Human-Wildlife Conflicts
(HWC), which for the most part have caused cost accruing to both wildlife and inhabitants
that share a common living area. Conflicts between human and predators can be particular
controversial when the resources concerned have high economic value, the “predators”
involved are either protected or of conservational interest, and when they can be harvested by
humans for personal gain (Graham et al., 2005; Wang et al., 2006).
2.3.1

Human-wildlife conflicts

Increasing agriculture expansion and pasturelands for livestock has resulted in HWC, a
problem that has been growing all around the world for both human and animal populations.
According to the World Conservation Union (World Park Congress, 2003), HWCs occur
when wildlife requirements overlap with those of human population, creating cost to
residents and wild animals alike. HWC is more prevalent in the tropics and in developing
countries where livestock and agriculture are important components of rural people‟s
livelihoods and income (Distefano, 2005). In many countries, borders separating humans and
wildlife spaces have become blurred. Wild animals do not recognize borders and will often
leave protected areas and enter nearby human settlements. HWC occurs in both urban and
rural settings, but is more common inside and around protected areas where wildlife
population densities are higher, and where animals often stray into adjacent cultivating fields
or grazing areas (Distefano, 2005).
Once forests are cleared for agricultural activities, the patterns of faunal abundance in these
sites change. Some species become more abundant while others become less abundant or
locally extinct. Often, a few species that were once considered rare in the forest become very
common in fallow fields (Redford et al., 1995). Some wildlife species, particular those with
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high reproductive rates and short generation times, can increase in abundance in human
dominated environments when forests are disturbed or in response to harvesting (Peres,
2000). Many wildlife species are drawn to agricultural plots where they find high nutrient,
low toxicity crops (Naughton-Treves, 2002). Agricultural fields provide a supply of food in
the form of crops to species with the capacity to tolerate and adapt to human dominated
landscapes (Gavin, 2007). Anthropologists refer to species living in an around agricultural
fields as “anthropogenic fauna” (Naughton-Treves et al., 2003). In some cases the attraction
of game animals to fallow fields is consciously encouraged by farmers, who purposely plant
tree species that bear fruit and that are attractive to game animals (Redford et al., 1995). In
other cases crop raiding can cause substantial amount of losses to farmers, whether it be in
the form of crop or livestock damage, injury and in some cases death (Wang et al., 2006;
Gavin, 2007). The damages caused by wildlife give farmers strong incentives to hunt in order
to defend their property (Bulte and Rondeau, 2005). Losses by farmers are often balanced
with the gains from hunting in fields and fallows (Smith, 2005; Gavin, 2007). This form of
hunting, as mentioned earlier, is known as garden hunting. Garden hunting serves to control
local populations of crop raiders and subsidize protein acquisitions (Parry et al., 2009).
Despite its widespread practice, garden hunting has received little systematic attention
(Smith, 2005).
Many large carnivores are not hunted for food, but it is nonetheless important to mention
them as hunting has negatively impacted their survival. There are two reasons why
carnivores are hunted. The first is largely associated with human protection, but the second is
due to the trade of animal products and sub-products briefly mentioned in Chapter 1.
Livestock predation by large carnivores is one of the most well known and most frequently
cited sources of HWC throughout the world. This type of conflict occurs for two reasons; 1)
carnivores require large areas which often overlap with human settlements, a problem that is
exacerbated by habitat loss and fragmentation; 2) carnivores depend on medium to large55

bodied prey for survival, and human hunting of these same prey has reduced their availability
(Gurung et al., 2008). Although predators are responsible for a small percentage of livestock
loss, human carnivore conflicts can incur substantial financial impacts on rural communities.
As is most often the case, people living in close proximity to carnivores, i.e. in frontier areas,
tend to be within the lowest income category (Darr et al., 2009). The risk of wildlife imposed
damage is often too great for some pastoralists12, and so they will hunt in order to keep large
carnivore numbers down and damages low (Bulte and Rondeau, 2005).
Predator persecution, however, is not always justifiable for a number of reasons. Firstly,
pastoralists may hunt predators with the aim of improving hunting bags. In short, this is a
problem of competition between humans and carnivores, since predators kill species that
humans also hunt, harvest or farm for consumptive purposes. Secondly, people‟s perception
towards these animals is also a major factor influencing carnivore survival. Locals are often
under the belief that a single predator is responsible for reducing the density of prey.
Consequently by removing this single predator, the belief is that they have effectively
eliminated the supposed threat to declining game populations and to their livelihoods
(Graham et al., 2005). Additionally, local people will often incorrectly or intentionally
identify problem animals as causing most losses to their livestock while they underplay other
causes (Nyahongo, 2007; Darr et al., 2009; Lamarque et al., 2009) such as poor management,
disease, poor nutrition, and inherited poaching, which are often more serious to livestock
than losses caused by predators. Lastly, predation of livestock is in large part to be blamed on
the type of livestock being kept, and on management practices (Graham et al., 2005). For
example in a study conducted in Bhutan, the largest predatory activity by carnivores was
recorded during the time when agricultural activities were the highest, often requiring
12

One study in Southern Yucatán found that livestock losses caused by jaguars represented 18 % of the
total livestock loss. While this number is by no means small, approximately only half the ranchers were
seeking revenge to eliminate the animal (S Calmé, non publ. data).
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farmers to dedicate most of their time on the field away from their cattle. Livestock was
noted to have been left unattended and allowed to graze freely. Lax herding, inadequate
guarding of livestock and overgrazing therefore all contributed to livestock loss by carnivores
(Sangay and Vernes, 2008). In some cases an increase in income has driven some farmers to
keep more livestock using the same ill-fitted management practices, thus increasing the
likelihood of predator attacks and conflicts with humans (Sangay and Vernes, 2008).
Alves et al. (2009a) have mentioned that in some cases, wildlife is hunted solely because it is
perceived to be a great risk to human life or property. Villagers sometimes support the notion
of exterminating any animal they deem to be a predator, even if the animal lives in their
natural environments far away from human settlements. This includes animals that are known
by inhabitants not to cause harm, but are hunted only because they provoke fear and
repulsion and because people cannot distinguish them from potentially dangerous animals.
2.4

Modern technology

The use of modern weapons and technology has been noted by many authors as one of the
means for change in a subsistence lifestyle. In the past hunters were usually limited to
daytime hunts, and usually during certain times of the year. Access to better hunting
technologies has allowed hunters to modify their hunting techniques, which can greatly
impact wildlife (Alves et al., 2009a).
There is incontrovertible evidence that a growing majority of hunters are making a transition
to modern hunting technologies. The adoption of firearms, which has been shown to be far
more efficient than traditional methods, has resulted to a certain extent in a wider range of
larger species being targeted by hunters, and with greater success (Alves et al., 2009a).
However, Jerozolimski and Peres (2003) argue that the efficiency of firearms is dependent on
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the size and behaviour of the targeted species. For large mammals shotguns are indisputably
superior to traditional hunting weapons such as blow guns or bow and arrows. However, for
small-bodied species, traditional weapons may still be more effective. A hunter with a gun
will usually be inclined to shoot the largest animal possible because it will generate the most
profit per cartridge. They may even shot animals that have become scarce to the verge of
local extinction when encountered, because the animal is large (Wilkie and Godoy, 2001; Fa
and Brown, 2009). They will do so even if they pass up the opportunity to shoot more
common animals (Bowen-Jones et al., 2003). Van Vliet and Nasi (2008) argue that the rise of
guns in many regions have helped increase the rhythm of hunting. Prior to the use of guns,
snare hunting was more common, with hunters on average going every third day or so. After
the widespread use of guns, hunting became more variable with periods of time during which
hunters would not hunt at all followed by periods of time and in which hunters could hunt
every day. Similar result were found by Jerozolimski and Peres (2003), who determined that
the introduction of shotguns did not always lead to more time being dedicated to hunting;
instead, because of the efficiency in hunting, greater time can be allocated to other economic
activities such as agriculture. As mentioned before, this may or may not increase the levels of
harvest. It is important to mention that some prey animals are shot and escape from the
hunter. Many of these animals are fatally injured and die beyond the reach of the hunter.
These kills are rarely recorded and are poorly documented (Rist et al., 2008), and their
importance is therefore unknown.
Compared to guns, snares have received less attention, but their use is equally problematic.
Snare hunting is the less preferred option of choice in many regions in the Neotropics,
probably owning to lower wildlife population densities, making this type of hunting
(trapping) unprofitable for the hunter (Fa and Brown, 2009). Two factors make uncontrolled
use of wire snares problematic for conservation compared to guns. The first is that wire
snares (especially ones that trap the animal by the leg), are indiscriminate in nature; hunters
usually set these traps to catch any type of animal, even if they are rare or endangered
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species. Little to no skill is required to set these traps allowing hunters to devote more time to
other activities (Fa et al., 2005; Corlett, 2007). The second is that they are cheap and easy to
make from readily available sources (Bowen-Jones, 1998; Wilcox and Nambu, 2007). In the
past, snares were made using vines or plant material, but nowadays snares are made using
cable wire that can be easily replaced and cheaply purchased. Furthermore when hunting
return rates are low, there is a preference by the hunter to settle for the less expensive snares
compared to other forms of superior weaponry (Damania et al., 2005). A problem with
snaring is that it is extremely wasteful and non-selective of species (Newing, 2001). One
study indicated that hunters could deploy between 50-300 wire snare traps per year.
Moreover, at least 10 % of the animals caught rotted before they were harvested. This
problem is only amplified during the dry season since water is scarce and animal movements
are limited. Since animal movement is limited, hunters expect lower capture rates, and will
check their traps less frequently (again this is only in regions where traps are not placed close
to water sources). The amount of meat wasted due to rotting or lost to scavenging are
dependent on where the traps are set. The farther away that animal is from the hunter‟s main
camp, the higher the probability that it will have rotted by the time it is found, if indeed the
animal is found (Bowen-Jones, 1998).
The proliferation of modern weaponry and the use of other equipment such as outboard
motors, trucks, flashlights and batteries further enhance hunting efficiency (Jerozolimski and
Peres, 2003). The adoption of other flashlights/torchlight and headlights have made not only
night hunting possible, something that could not be done using simpler technologies (von
Halle, 2002), but has also improved hunting efficiency, and consequently stimulated
commercial and sport hunting (Alves et al., 2009a). Armed weapons are particularly effective
at night especially with the aid of flashlights and head-lamps. They are used by hunters to
illuminate prey‟s eyes at considerable distances allowing for easy shots as the animals
typically remains stunned after being blinded by the light (Wilcox and Nambu, 2007).
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Moreover, night hunting is often indiscriminate since most hunters cannot identify animals
by eye and will shoot first rather than pass-up the opportunity (Bowen-Jones, 1998).
The use of modern transportation has greatly affected hunting mobility. Hunters use trucks,
motorcycles and motorized boats to reach distant hunting grounds subjected to low hunting
pressures, and where densities of the preferred larger-bodied mammals are high. Such trends
have been increasingly observed with indigenous populations, in particular those of the
Neotropics (de Souza-Mazurek et al., 2000; Jerozolimski and Peres, 2003). De Souza
Mazurek et al. (2000) also found that when comparing two villages of the Waimiri Atoari
(located in the Brazilian Amazon) with similar population size and age settlement, the CPUE
was higher for the village that had trucks. They determined that the CPUE was higher
because settlers could travel to remote hunting sites with low or no hunting pressures
providing the hunter with higher hunting yields due to the availability of more game.
2.5

Impacts of changes to subsistence hunting on wildlife

A number of studies have shown that hunters have a narrow range of preferred species that
they will target whenever possible, regardless of their local abundance and extinction
probabilities (Jerozolimski and Peres, 2003). Hunters generally opt to hunt larger bodied
vertebrates yielding the greatest amount of meat per unit of energy or time allocated by the
hunter (Jerozolimski and Peres, 2003; Refisch and Koné, 2005; Leon, 2006). Colonists and
indigenous hunters generally prefer the same species, although indigenous hunters tend to
take a wider range of species (Redford, 1992; Von Halle, 2002; Wright, 2003).
Unfortunately, large animals share life history traits that make them vulnerable to
overexploitation (Novaro et al., 2000; Peres, 2000). Large body size is a trait facilitating
extinction events because of its association with low reproductive rates, low population
densities, long generation times and long lifespan. Moreover, tropical forests are low
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productivity ecosystems for wildlife, often not supporting high standing biomass of large
bodied vertebrates (Robinson and Bodmer, 1999). As hunting pressure at a particular site
increases, there is a predictable shift in the species composition of harvested prey from a few
large-bodied species to a few small bodied species (Peres, 2000; Jerozolimski and Peres,
2003). These small bodied species are generally less preferred but will result in a higher
hunting return. Hunters do not necessarily prefer to switch from larger to smaller bodied
species, but become less selective as preferred game stocks decline, and focus on the smaller
species when they are the only ones left after extensive hunting has occurred in a given area
(Fa et al., 2005). Jerozolimski and Peres (2003) mentioned a case in the Yuqui community of
Bolivia, where there appeared to be greater consumption of meat from small-bodied species
that at one point were considered to be unpalatable or undesirable.
Numerous studies indicate that mammals are the most hunted group, where ungulates make
up the majority of the kills followed either by large rodents or primates (Robinson and
Bodmer, 1999; Bowen-Jones et al., 2003; Corlett, 2007; Gavin 2007). Carnivores are also
preferred species for the pelt and medicine trade, but this is frequently not evaluated since
most carnivores are considered rare, whereas small animals (less then 1kg) are less likely to
be hunted (Wright, 2003), at least where larger species are still abound. This section covers
the group of mammals most frequently harvested by region, as well as a brief description of
the species, and their current conservation status.
2.5.1

Primates

According to Chapman and Peres (2001), a significant proportion of wild meat consumed in
South America consists of primate meat, although in many countries of Latin America,
primate meat is considered taboo (Altherr, 2007). Estimates from the Brazilian Amazon
alone account for a consumption of between 2.2 and 5.4 millions primates per year. As such,
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hunting of large and medium sized Neotropical primate species such as the woolly (Lagothrix
sp.), howler and capuchin monkey, poses an extreme threat to their long term survival
(Altherr, 2007). Similar trends are found for non-human primate species of Africa, with
greater international recognition. As a result, many countries in Africa are signatories of the
Convention on International Trade for Endangered Species of Wild Flora and Fauna (CITES)
(Bowen-Jones, 1998) and many of these primates are listed in its Appendix 1, which prevents
hunting and capture of these species except under the authorization of the highest competent
authority. Primate meat has been of lesser importance in the diets of African people than that
of forest dwelling people of South America. This is likely because primates form a lesser
proportion of total animal biomass in Africa than in the Neotropics, and also because there is
greater terrestrial prey availability in Africa compared to the Neotropics (Fa and Brown,
2009; Kümpel, 2006). Yet even with this degree of protection, and a lesser interest in primate
meat, hunting is believed to be a greater threat than habitat transformation in Africa. Species
such as gorilla, chimpanzee, bonobo (Pan paniscus), drill and red colobus monkey
(Procolobus badius preussi) are all highly sought out after (Bowen-Jones, 1998). Counter to
this, very little information exists regarding the status of primate species found in Asia
(Corlett, 2007). What is known is that more primate species are considered endangered or
critically endangered than in any other continent and this can be partially blamed on the trade
industry. Primates constitute a substantial portion of traded mammals in Asia for both pets
and use in traditional medicine (Nekaris et al., 2010).
According to Leendertz et al. (2006) all the great apes are listed by the IUCN as endangered
species and many countries have banned the sale or distribution of primates in many of the
focus regions (Altherr, 2007). Primates are a particular favoured target for hunters, largely in
part due to their ecology; they live in large social groups and are easy to find because of their
noisy behaviour. Their low intrinsic rate of increase also makes them susceptible to
overexploitation and in some regions they have already become locally extirpated. One study
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showed that primate biomass in several Amazonian sites had dropped by 93 % in hunted
areas compared to areas where hunting was absent (Altherr, 2007). Their chances of recovery
are reduced immensely due to their slow reproduction rates (limited reproductive capacity,
single births over a long period of time) (Bowen-Jones, 1998; Kümpel, 2006). Gun hunting
has also facilitated their capture and since they travel in large groups, many can be hunted at
once (Nasi et al., 2008; Nekaris et al., 2010). They are favoured for their relatively large size
and for their potential uses in either the pet or for meat industry (Kümpel, 2006; Altherr,
2007). In addition they are also prime candidates for medical testing and to make curios such
as necklaces and skin hats (Nekaris et al., 2010; Altherr, 2007). Many hunters also actively
seek females with juveniles, profiting both from the meat obtained from the adults (where
primate meat is consumed) and selling of the young (Chapman and Peres, 2001; BowenJones, 1998). When larger species are first depleted, hunters will turn to smaller primates or
closely related species (Wright, 2003). With opening of roads and modern hunting
techniques, they become easy targets.
Oddly enough, authors have documented that in many regions of the world (in particular
Africa) primate meat is not the major wild meat sold in markets. This may be a result of
cultural preference, or it may represent a more serious underlining problem: over exploitation
in previous decades. Since many of the species are illegal to hunt, vendors will usually mask
the meat (perhaps also to certain extent to preserve the meat), making it difficult to identify
which species are being sold in the market. Also, due to the inconvenience of carrying large
carcasses out of the forest, most of the meat is eaten on the spot or nearby village, never
making it to markets. Thus the species being sold in markets may be misrepresentation of the
actual levels of hunting (Bowen-Jones et al., 2003) and species hunt. The large scale
deforestation, increasing commercialization of wild meat and the capture of live animals have
decimated many primate populations worldwide. Although the hunting of primates is low in
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some areas it does not indicate a decreased threat. It may reflect the overexploitation in the
past leading to low population numbers.
Infectious diseases have also had major negative impact on wild ape populations in addition
to the threat of habitat loss and hunting. Perhaps the most serious disease threat is the Ebola
virus, which is both spread from ape to humans but that can also be transmitted within
primate populations. The Ebola virus has caused a significant decline of the remaining gorilla
and chimpanzee populations of Central African tropical rainforest (Leendertz et al., 2006).
Small outbreaks coupled with slow reproductive rates and low juvenile survival can impact
an already small or isolated ape population (Leendertz et al., 2006). While the potential for
pathogen transmission from humans to primates is rare, it is possible. Transmission is more
likely to occur in places where there is regular close physical contact between humans and
primates, such as on hunting grounds or even wildlife reserves. Rizkalla et al. (2007) believe
that reduction in the densities of ape species will be the “natural” termination of disease
transfer to humans, possibly allowing for slow recovery of ape populations.
2.5.2

Ungulates

Large ungulates fall victims to hunting pressures solely because of their body size. Most
studies indicate that ungulates are perhaps the most hunted mammalian groups because of the
meat they yield (Fa et al., 2005). Even though there is considerable evidence suggesting that
mammals make up a large part of the hunted biomass, very little is known about their
population numbers or the amount of meat entering markets.
The six most hunted ungulates in Mesoamerica and South America appear to be the collared
and the white lipped peccaries, the white tailed deer, brocket deer (Mazama sp.), the lowland
and the Baird‟s tapir (Robinson and Bodmer, 1999; Ojasti 2000; Naranjo and Bodmer, 2007;
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Reyna-Hurtado and Tanner, 2010). Of the ungulates mentioned above, the most known and
best studied ungulates are the peccaries.
Increasing deforestation and intense hunting pressure are the main causes for the increasing
reduction and extinction of many populations of white lipped peccaries (WLP). WLP are
important resources for subsistence hunters in the Amazon Basin. Rural inhabitants hunt
peccaries mainly for their meat but peccary pelts are also sold as a by-product in urban
markets. Prior to the implementation of CITES, many countries in both Central and South
America exported peccary pelts but this changed in the 1960's and 70's when many countries
began to prohibit the export. Peru is currently the only country that permits the legal export
of peccary pelts, provided that the pelts were originally obtained from subsistence hunters
living in the Amazonian region. Hunting has contributed to local extinctions of many WLP
herds across the Neotropics. Since they are the only ungulate group to live in very large
numbers (exceeding 200 individuals), hunters can kill many individuals during a single
encounter (Ojasti, 1996, Peres, 1996; Reyna-Hurtado, 2002). They are territorial animals that
travel over long distances, they cannot tolerate disturbances so they will often avoid sites
near human settlements (Donkin, 1985), and they also require large living areas that make
them susceptible to extirpation by anthropogenic forces (Carrillo et al., 2002). Unlike the
collared peccary, which is listed as least concern (Beck et al., 2008); the WLP is classified as
near threatened by the IUCN (Reyna-Hurtado et al., 2008). Overall the situation is alarming
for this species in many parts of Central America and in Mexico where only a few
populations remain on the largest reserves and a few large communal lands (Reyna-Hurtado
et al., 2008; Reyna-Hurtado, 2009). The collared peccary on the other hand is not an
endangered species but is considered a trophy animal in certain areas. Their populations have
been overexploited in some areas, while others remain stable or have even increasing. The
collared peccary is smaller than the white-lipped peccary, as is the size of the herd (Beck et
al., 2008). Their social cohesiveness may also play a role in the susceptibility of being
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harvested. Whereas WLP tend to cohere when attacked, collared peccaries will disperse
making it less likely to hunt more individuals at once (Cullen et al., 2000). The collared
peccary is considered a habitat generalist (Reyna-Hurtado and Tanner, 2005) and perhaps this
is another reason why collared peccaries fair better than WLP. Naranjo and Bodmer (2007)
found that in hunted areas of Lacandon forest (Mexico), collared peccaries were capable of
recovering their population densities faster than most ungulates not only because of their
higher tolerance to habitant disturbance but also higher reproductive productivity.
Donkin (1985) states that peccaries are the animals most used and preferred by many
indigenous communities. There are two main reasons for this: the first relates to the diet of
these ungulates, which can forage in different ecosystems including agricultural areas.
Consequently, peccaries are sometimes considered vermin and are hunted to prevent crop
losses. The second reason has to do with the relative ease at which they are found. Both
species have a dorsal scent gland (located on the posterior portion of their back) that is used
to mark their territory and to recognize members of their group (Ojasti 1996), which is
consequently exploited by the hunter to their advantage to track the animal. Moreover, with
the help of hunting dogs, peccaries are easily found because they tend to hide in trees and in
caves when they are being chased (Reyna-Hurtado, 2002). The disappearance of these
animals in various parts of the Neotropics is a serious problem. In addition to being an
important food source for many rural inhabitants, peccaries are important prey species for
endangered predator species such as the jaguar (Carrillo et al., 2002; Scognamillo, et al.,
2003).
The lowland tapir (South America) is considered vulnerable, but little is known about
population numbers (Naveda et al, 2008), whereas the Baird is now considered endangered
(Castellanos, 2008). Both are susceptible to overharvest because of low densities and low
reproductive rates which, even at low hunting pressures, may lead to a population decline
(Tobler et al. 2006). While little is known about their social or population structure (making
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it an arduous task of determining proper conservation methods), tapirs are considered a
preferred game animal in many indigenous tribes of Central and South America (ReynaHurtado and Tanner, 2005). Koster (2006) found that in Nicaragua, hunters were unwilling to
pass up any opportunity when they encountered a tapir since the meat is highly valuable in
many areas of the country. Furthermore the author found that farmers would kill these
animals if they were found near their fields even if no recent damage had been done to their
crops. Farmers would rather eliminate the problem than risk the potential threat of losing
crops. In addition to habitat loss through deforestation, and hunting for meat, this species also
faces the threat of competition with domestic livestock (Naveda et al, 2008). Tapir hunting
seems to be relatively rare at present, perhaps this is because of the low density of species,
the preference of local hunters for other prey (meat is often not palatable) and the difficulty
of transporting the animal back home because of its sheer size (Naranjo, 2009). However,
Novaro et al. (2000) have noted that hunted tapir populations have been known to survive in
large protected areas adjacent to hunting zones (resulting from source-sink dynamics),
explaining why in some areas they have not all together disappeared.
Although white tailed deer are relatively abundant and sought after in North America, little is
known about their status in the tropics. Most cases taken from Mexico indicate that the white
tailed deer is a favoured species not only for food but for trophy hunting (Lechuga, 2001;
Leon, 2006). It also seems that hunters make the most profit from selling white tailed deer
(Lechuga, 2001). Reyna-Hurtado (2002) indicated that white-tailed deer are also very popular
with hunters because of the amount of meat they provide. Very little information exists of
population dynamics, yet Naranjo (2002) found that white-tailed deer were less abundant in
protected areas than in areas that were slightly disturbed. This can be explained by the fact
that these deer prefer and may even benefit from open or disturbed areas of forest. White
tailed deer are opportunistic animals, preferring areas of secondary vegetation that often
provide a variety of food resources (Bolaños-Ciltalán and Naranjo 2001; Reyna-Hurtado,
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2002). According to the IUCN red list, white tailed deer are only threatened in Central and
South America, but are nonetheless only of least concern (Gallina and Lopez Arevalo, 2008).
The genus Mazama (brocket deer) is composed of 10 species that are widely distributed in
the Neotropics. They tend to range from small to medium in size, and share morphological
characteristics. They are difficult to observe and so information on the taxonomy, distribution
and ecology of these species remains relatively unclear or scarce. While they inhabit a broad
range of forest ecosystems, brocket deer tend to be found in forest that are closed and densely
vegetated (González et al., 2009). Red brocket deer (M. americana), gray brocket deer (M.
gouazoubira), Central American red brocket deer (Mazama temama) and the Yucatan brown
brocket deer (Mazama pandora) appear to be the most preferred and highly prized game
specie in many areas of the Neotropics (Reyna-Hurtado and Tanner, 2005; Mayor et al.,
2011). While in some areas both species do not appear to be overhunted, especially in the
Peruvian Amazon, in other parts of the Neotropics they have become locally extirpated
(Mandujano, 2004; Naranjo and Bodmer, 2007). Red and gray brocket deer are less
vulnerable to over-hunting compared to other species of Mazama because they have faster
rates of reproduction and intrinsic rates of population increase (González et al., 2009). While
they may have a greater resilience then other species they are by no means hunted sustainably
(Mandujano, 2004). Many of the species found in this genus are showing decreasing
population trends.
In Africa, the most widely hunted species of ungulate are duikers, being important sources of
food and income (Newing, 2001; Fa and Brown, 2009). They make up the majority of
“heavily hunted and preferred species both in numbers of animals killed and proportion of
total biomass” (Mockrin, 2009). Estimates for duiker harvest are said to account in between
42 % and 83 % of the total off take of harvested animals (Bowen-Jones, et al., 2003).
Currently the most highly used method of hunting these animals is snaring and hunting at
night. Although it appears that most species of duikers are highly resilient to hunting
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pressure, and may even tolerate or even ﬂourish in heavily disturbed habitats (Newing,
2001), it does not mean that current levels of harvesting are sustainable (Bowen-Jones,
1998). As is common with most ungulates, very little information exists regarding the basic
duiker ecology and demography because they are difficult to study in natural conditions
(Mockrin, 2009). However, in general most duikers are small, short horned, have low
reproductive rates, and are either solitary or live in very small territorial groups. Their diet
varies (frugivore/herbivore) and it is believed that their body size as well as their head shape
plays a role in what they eat and the ecological niche they occupy (Newing, 2001). Like
many mammals they use vocalization for various reasons, but they are also known to emit an
“uncharacteristic terror call” when threatened which not only makes them easy to find but
can also be used by hunters as a decoy to attract them. Duikers are preferred by most hunters
since they are easy to hunt (cable or snare, although snaring is preferred), can be transported
by foot, and provide sufficient quantities of meat (Eves et al., 2002).
Corlett (2007) describes many ungulate species as being unsustainably hunted in Asia. Wild
pigs have shown to be resilient to subsistence hunting but in some areas have recently shown
massive declines. Wild pigs are said to be resilient to hunting pressure because of their high
fecundity, ability to adapt to disturbed areas, and because they are generalists in respect to
food and habitat (Steinmetz, 2010). In some areas they have even increased in numbers and
are being hunted because of HWC. For instance native wild pigs (Sus scrofa) have emerged
as major problem for farmers in Bhutan, to the point where they have been classified as
national pest (Wang et al., 2006). Unlike pigs, deer species are subject to heavy hunting
pressures and have become increasingly rare. Many of the existing policies and laws
protecting deer from being hunted have thus far failed (Corlett, 2007).
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2.5.3

Rodents

Even less is known about the harvest levels and consumption rates of rodent species
worldwide. Aside from a few exceptions, most hunters pass up the opportunity to hunt
rodents when larger prey is around (Amori and Gippoliti, 2002). However, there is now a
growing trend of seeing more rodent species entering the markets. It is not surprising
considering that rodents become important prey items in disturbed forests once the larger
more preferred game species are depleted (Naughton-Treves et al., 2003; Fa et al., 2005).
Rodents make for easy harvest since they are generally not included by game laws and they
are usually easy to catch. Some rodents also become abundant in areas with dense human
populations when larger animals are no longer present. Most tend to have relatively high
reproductive rates allowing for continuous harvest without drastically affecting population
numbers. A factor making rodents favourable for consumption is that given their small size
(aside from the Capybara) most can be consumed in one meal, requiring no need for
refrigeration or other storage methods. Furthermore, many rodent species that are eaten tend
to be agricultural pests but some are also consumed or used for special occasions (Fielder,
1990).
Perhaps the most consumed species in the Neotropics are the capybara and the paca. The
paca is one of the largest rodents found in the Neotropics, only second to the Capybara,
weighing in between 6 and 12 kg. This animal is solitary, nocturnal and prefers habitats with
dense vegetation or primary vegetation (Pérez, 1992). In some areas the paca is considered a
crop pest and many hunters prefer to hunt them rather than play a role in their protection
(Guerra Roa et al., 2004). However, paca meat is also generally coveted by many hunters
because of the quality of the meat (Fielder, 1990; Mockrin et al., 2005; Timm et al., 2008). In
some regions where it is sold, it fetches a very high price, usually being the most costly
above any other meat, wild or domestic (Smythe and Brown de Guanti, 1995; Mockrin et al.,
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2005). Previous attempts have been made to domesticate the paca (especially giving the
popularity as a food choice), and many have failed. Paca have very long gestation times and
low reproductive rates making them unfit candidates for farming (Ojasti, 2000). Moreover,
they are monogamous, very territorial and have specific dietary requirements. These traits
make paca farming rather unfavourable, being rather difficult and quite costly. The paca is
currently listed as a species of least concern but some local extinction have occurred
(Queirolo et al., 2008b).
The capybara is perhaps the largest rodent in the world weighing in at average of 30 to 50 kg.
The species occurs only in habitat close to water. They can be found solitary or in groups of
20 individuals depending on habitat and hunting pressure. The gestation time is
approximately five months, with litter size ranging between one to seven and an average litter
size of 3.5 young (Ojasti, 1996; Eisenberg and Redford, 1999). The capybara is not
particularly favoured for its meat (despite the quantities of meat a single animal can render
(Ojasti, 2000), but it is more or less consumed by poor rural inhabitants. Instead many prefer
the capybara for its skin, and there is a great demand for it internationally (Fielder, 1990).
Hunting of capybara is considered illegal in many countries in South America, with the
exception of Venezuela, Peru, Suriname and some provinces of Argentina (Verdade and
Ferraz, 2006). Domestication of the animal has taken place, and it is a serious enterprise
particularly in Venezuela. Capybara makes the ideal candidate due to high growth rates, high
reproductive rates, and relatively high sociality. They are also generalist herbivores and can
tolerate anthropogenic habitats. This may also be one of the reasons why these animals have
become pests in some areas of South America; the other can be attributed to the local
extinction of large predators (Fielder, 1990; Verdade and Ferraz, 2006). The capybara is
protected throughout much of its range but is not considered threatened despite being
severely hunted (Queirolo et al., 2008a).
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The grasscutter is believed to be one of the most popular game species in West Africa (Fa
and Brown, 2009). In this region alone the number of grasscutters hunted per year was
estimated to be around 80 million, which would be the equivalent of approximately 300,000
metric tons of meat (Hoffmann, 2008). Grasscutters (or cane rats) are considered delicacies
(highly prized sources of protein), but are also known as crop pests, and are frequently
hunted to prevent loss or damage (Opara, 2010). Grasscutters are one of the largest rodents in
Africa; they live in groups of three to 12 individuals. The average weight is between 2 and 6
kg. Similar to the capybara, its gestation time is 5 months, producing a maximum of two
litters consisting of two to eight young per year (Jori et al., 2004; Mockrin et al., 2005;
Opara, 2010). It also commands a high price in some meat markets, often selling for three or
four times the cost of beef (Amori and Gippoliti, 2002; Jori et al., 2004). Domestication of
these species has occurred in various regions of West Africa and many believe that the
grasscutter is an ideal candidate for mini-livestock rearing13 (Opara, 2010). However, this has
met with mixed success (Jori et al., 2004). While the gestation time and high reproductive
output makes them for ideal candidates, a study found that the growing trend for grasscutter
farming continually draws individuals from wild populations for source animals long after
the initial captive population has been established (Mockrin et al., 2005; Opara, 2010), thus
defeating the purpose of farming these animals. The species is considered to be of least
concern and it seems that it is highly resilient to hunting (Hoffmann, 2008).
The brush-tailed porcupine is a fairly large rodent that lives in equatorial Africa, and its meat
considered to be very popular amongst consumers. The adults weight about 3 kg, are
nocturnal, and live in small family groups of up to eight or ten individuals. These animals
prefer to stay near water sources and deep forests but can tolerate secondary vegetation and
13

There has been increasing discussion as to the importance of non-conventional species production in
the tropics. These animals would be farmed and used to produce local animal protein. Mini-livestock
rearing is the term used to describe the production involving the use of small body sized wild animals
that can be raised in small-scale farming units for food (Jori et al., 1998).
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are sometimes found in agricultural crops feeding on manioc, banana, palm trees or peanut
plantations. Like many of the rodents species mentioned, there is a data indicating that the
meat of the brush tailed porcupine fetches a high price in some markets (Jori et al., 1998;
2004). There have been some attempts at domestication but information on this matter is
scarce. Perhaps this is because the brush-tailed porcupine was originally believed to be a
good candidate for mini-livestock rearing. However, it was later determined that given the
amount of time to reach an appropriate body weight and because females only produce one
offspring per birth in captivity (as opposed to 2-4 in the wild), it would not be an ideal
candidate for this type of activity (Mockrin et al., 2005). According to the IUCN, this animal
is not considered threatened (Hoffmann and Cox, 2008).
2.5.4

Carnivores

Carnivores are perhaps the most difficult group of animals to assess in terms of quantities of
animals (or animal parts) entering the market. This is maybe because many carnivore species
were overharvested in the past (either for pelts, body parts or as live animals), and as such
many are now protected by law and are illegal to hunt. What is clear from literature is that
many large carnivores have altogether disappeared in areas with high human density (Ogada
et al., 2003). Subsistence hunting has indirectly caused huge problems for certain carnivore
species, in particular for large carnivores (felids) that are heavily dependent on game species
that hunters also target. Large carnivores not only require vast territories but are often
dependent on large bodied prey for survival, and hunter‟s removal of prey directly affects
their abundance (Ceballos et al., 2005). Other threats to carnivores include the live animal
trade, as well as the pelt and traditional medicine trade, which have had huge impacts on
carnivore population numbers. Although the trade of animal parts and pelts has decreased
considerably in the past few years (resulting from laws being created for their protection), it
has not stopped the trade (Corlett, 2007). Perhaps the biggest threat to the persistence of
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carnivores is retaliatory hunting. Persecution of these species is often caused by people‟s
perception of carnivores as being threats to both property and safety (Woodroffe, 2000).
Even protected areas are high risk zones for carnivores. Border areas often act as population
sinks for large carnivores and it is in these areas where large carnivores are systematically
killed when they venture into nearby human settlements (Naughton-Treves, 2002).
2.6

Ecological consequences: the “empty forest syndrome”

Preferred game species are referred to by Fa et al. (2005) as “habitat landscapers”, since
large-bodied vertebrates are believed to play key roles in creating the structure and dynamics
of forest ecosystems. As mentioned before, many wild meat species play important roles as
herbivores, seed dispersers, seed predators and seedling browsers (Wright 2003; Sirén et al.,
2004). Since most preferred game species in the tropics are also harvested unsustainably
(consequently causing local extirpation of these species), hunting subsequently possibly
affects forest dynamics (Stoner et al., 2007a; 2007b). Hunters may also indirectly alter the
competitive balance between plants species, because over-harvesting reduces the amount of
seed predators in a given region (Wright, 2003). Wilkie and Godoy (2001) suspect that overharvesting of preferred species could likely affect as much as 80 % of seed dispersal
potential, affecting seed shadows, seed rain and the probability of seedling survival. Even
when the most preferred species are no longer found in an area, hunters can still alter the
dynamics by taking species that fill the same ecological niche (Wright, 2003). The exact
balance between animal dispersers, plants, and vegetation propagation is still relatively
unknown but the loss of seed dispersion will likely affect forest composition and structure.
The degree to which forest dynamics is affected by the removal of wild meat species depends
on three factors: 1) the type of species and the intensity at which species are hunted, as some
species show greater resilience to hunting; 2) the presence of non-game species that are
74

capable of fulfilling similar ecological roles to those accomplished by the heavily exploited
species. As mentioned earlier, once hunters can no longer capture species of interest (usually
larger specimens) with a reasonable CPUE, they turn to closely related species or smaller
relatives, many of which play similar ecological roles; 3) the degree of host specificity, as
some vertebrate species are considered plant mutualistic or “pest” species. They congregate
near adult trees, and prevent regeneration near parent trees by dispersing seeds to other areas
or by consuming seeds and seedlings. In doing this, they prevent a single species dominance
in an area and allow for coexistence of other tree species. The removal of these “pest” species
will disrupt the ecological mechanisms of allowing for species coexistence to occur (Wright,
2003).
Non-game species are also indirectly affected by hunting (Stoner et al, 2007). Many large
mammals not hunted for food are usually targeted for their pelts (Redford, 1992) as is the
case with most large or medium sized carnivores. Large predators play a top down regulatory
role and help to maintain biological diversity in terrestrial communities through trophic
cascades and preferential feeding on prey species (Nyhus and Tilson, 2004; Nyahongo,
2007). Loss of large predators and prey can also cause unusual or uneven densities of
different prey species. In forest sites that have been increasingly experiencing high hunting
pressure, much of the vertebrate assemblage consists of small bodied species (Peres, 2000).
Proliferation of these prey species can lead to decline or even to the extinction of other
animal or plant food species (Fa and Brown, 2009; Nasi et al., 2010). For instance, farmers in
Bhutan attribute the increase of crop loss to the removal of wild dogs (Cuon alpines), which
leads to an increase in the survival of wild pigs that cause damage to their crops (Wang et al.,
2006). Another example can be seen from a Panamanian rainforest, were the forced removal
of large carnivores such as the jaguar and puma (Puma concolor) was the possible cause for
local extirpation of many bird species due to an increase of small and mesoscale carnivores
(Naughton-Treves, 2002).
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Wildlife has been harvested for subsistence consumption and for local trade. The most
harvested game animals are almost always the largest in the forest. Animals with high
intrinsic rates of population growth, shorter longevity and shorter generation times are less
likely to be prone to over-harvesting. However, any hunting of vulnerable species, even if it
is at low levels, will place them under additional threat (Gavin, 2007). Current trends suggest
that wild meat extraction has not only increased considerably, causing the sharp decline of
many species, but it has now become a significant export product at international scales
(Eaton et al., 2009). In recent years people‟s demand for wild animals has also grown
substantially. Demand for these animals is not solely based on food or necessity but rather for
use as pets, medicine and health care.
Hunting wildlife for food, rather than habitat loss is now believed to be the most significant
threat to the conservation of wildlife in the tropics. Rural income generating options usually
involve some sort of natural resource exploitation (agriculture hunting, fishing etc). If people
have a choice of activities, and labour has an opportunity cost, they will typically choose the
activity that generates the highest income. Given the current demands for wild meat,
uncontrolled hunting may cause the global extinction if many species unique to tropical
forests. The absence of livelihood security and land tenure often help facilitate the
unsustainable commercial trade of wild meat. Many species can influence forest dynamics by
affecting either prey populations or the composition of the surrounding vegetation (Galleti et
al., 2009). Removal of these large species will undoubtedly cause a cascade of tropic
disturbances in forest ecosystems. This will untimely impact both the survival of many
species that fill specific ecological roles, and people who depend on forest species for crop
pollinating and for food. Governments have now realised that the health of a forest ecosystem
depends (amongst other things) on the composition of species present, and have started to
take the initiative to reduce biodiversity loss by seeking help from conservationists and by
implementing numerous strategies to control over-hunting.
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Chapter 3
Incentives for Change

Given the rapid human population growth, increasing urbanization, and the dependence on
natural resources in rural, poverty stricken areas, it is expected that the demands placed on
wildlife will undoubtedly increase. In many regions around the world, heavy hunting
pressure on wildlife has resulted in local extinctions of valued fauna. As such, if wildlife
hunting is not properly managed, one can only expect that the number of local extinctions
will also increase. Given the impact that over-harvesting wild meat species has on both
wildlife and on human survival, the next question to ask is what is being done to control
unsustainable harvesting. How are governments dealing with the wild meat crisis? What
projects and/or programs have been implemented or devised to simultaneously reduce the
impact of hunting on wildlife, and to ensure that the needs of those dependent on wild meat
are met? Have these projects been successful in achieving their goals? If not, what lessons
can be learned?
Government bodies, policy makers, conservationists and scientists are devising various
programs and strategies to protect wildlife, and to limit the impact of wild meat harvesting
and over-exploitation. Generally speaking this has been done using a combination of
suppression, compensation and substitution activities. The most traditional forms of
suppression programs have been the establishment of protected parks, natural reserves or
biosphere reserves, as well as the employment of military style rangers who survey the area
and seize illegal weapons or meat being taken out of the reserve (Bruner et al., 2001;
Naughton-Treves et al., 2005). This method (although somewhat ineffective) has been
heavily criticized for being counterproductive largely due to the tensions it creates with the
local communities who are heavily dependent on wild meat for income and food (Siurua,
77

2006; Wilkie et al., 2006). Moreover, they have been plagued by failures, largely in relation
to funding, lax laws and weak law enforcement (Bruner et al., 2001). Compensation methods
such as building of schools, roads and bridges on the borders of reserves have been employed
to establish better relationships between the conservation project and local populations
(Ferraro and Kramer, 1997). While it serves as a method to establish goodwill between the
project and the local population, this method has been heavily criticized because of the weak
link with both biodiversity conservation and the wild meat economy (Solly, 2004). Finally
substitution efforts are focused entirely on finding alternative sources of income to that
gained from hunting and selling wild meat, and steering consumer demand away from wild
meat (Brown, 2003; Solly, 2004).
This chapter is divided into three sections; the first section provides a few examples of
projects that have been proposed or are being suggested as possible avenues to halt the wild
meat trade either through suppression, substitution or compensation methods. Included are
also reasons why these ideas or projects may or may not succeed. These are but a few of the
most interesting approaches that can be found in the current literature. The second section
entails the policies and regulations involved in hunting activities, and the third section entails
the role of protected areas in rural livelihoods.
3.1

Suppression

Most methods to reduce pressures on wildlife have focused on 1) increasing the supply of
wildlife, and 2) reducing the demand for wildlife by suppressing supply (Wilkie and Godoy,
2001). The first method seems largely counterproductive to wildlife conservation, while the
other method restricts demand. The basic purpose of suppression is to stop the entry of wild
meat into markets (restrict supply), and consequently generate scarcity of wild meat species.
Presented below are two examples of suppression methods used to halt the wild meat trade.
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3.1.1

Anti-poaching patrols

Indonesia has over 150 national laws and regulations regarding the protection of wildlife
species. In addition, the country has also signed conventions on biodiversity conservation
including the CITES by Presidential Decree No. 43/1978 and the Convention on Biological
Diversity By-law No. 5/1994. Despite these laws, Indonesian wildlife continues to suffer
from overexploitation. While the country has several laws in place to prevent over-hunting, it
still lacks the proper strategies to enforce these laws. Others factors ranging from the lack of
proper knowledge among the enforcement officers, low technical capacity, limited finance
and human resources, to the lack of monitoring of all wild meat activities are said to
contribute to wildlife loss. Following changes in government policies, the government of
Indonesia decided to take action, and in 2001 the Indonesian Department of Forestry and the
Wildlife Conservation Society established a Wildlife Crimes Unit in North Sulawesi. The
purpose of this unit was to (i) train law enforcement officers and local groups in wildlife
trade monitoring and law enforcement, (ii) monitor wildlife sales and populations in source
areas, (iii) provide financial and technical support for legal action against illegal hunters and
wildlife traders, and (iv) work with the media and local communities to heighten public
awareness of conservation issues. The biggest task of the Crimes Unit was to prevent the sale
and distribution of protected wildlife species and they did so by setting up road blocks along
major “meat highways”.
Lee et al. (2005) conducted a two-year study following the implementation of the Wildlife
Crimes Unit in North Sulawesi to determine the efficacy of the law enforcement program.
Their preliminary findings suggested that the program was effective in reducing the number
of protected species being illegally transported and sold in markets. However, they also
believed that given their findings, the road blocks would fail in the long run for the following
reasons. First a high number of unprotected species were being exported to markets in North
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Sulawesi. This was a method being increasingly used by hunters, traders and transporters to
avoid being caught and sanctioned. If an animal is not protected by law, then those involved
in the wild meat industry can no longer be held accountable for their actions. Furthermore, to
make up for lost revenues (and since protected species generally sell for higher prices),
animals would be harvested in larger numbers. For example, the authors found that hunters
opted to catch species of large bats (Pteropus and Acerodon) because of the ease and low
cost of transportation, as well as the ease of capture (more bats may be caught in large
numbers due to their colony size). These animals are not protected by Indonesian law, but
they are known to have low reproductive rates, and low tolerance to heavy hunting pressures.
As a result, many large bat populations which were once common in the area have already
disappeared in some parts of Sulawesi. Moreover, the authors discovered that a large number
of animals being carried to major markets were originally from forests located severally
hundreds of kilometres away, suggesting that local wildlife has been heavily impacted by
over-hunting. Similarly a decrease in the number of protected species being confiscated
during road blockades (as per the requirements to control illegal wild meat trafficking) did
not necessarily imply that these species are not being hunted, but it may be an indication that
their numbers in the wild have declined to a point where they can no longer be found.
3.1.2

Genetic bar-coding

Current trends suggest that wild meat extraction has now become a significant export product at regional and
international scales (Eaton et al., 2009). It has been estimated that the international trade of wild meat is in the
excess of US $20 billion per year (Eaton et al., 2009; Baker, 2008). Estimates of the value of the wild meat
trade for West and Central Africa range from US $ 42 to 205 million, and similar results were found in South
America (Nasi et al., 2008). A significant portion of this net worth is associated with illegal activities.

Given

the illicit nature of the trade it is often difficult to accurately assess and properly monitor the
volumes and quantities of species being exported or imported into countries (Baker, 2008).
Enforcing wildlife laws relies on the ability of officials to accurately detect and track animals
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and their sub-products, especially at an international scale. Many laws and treaties governing
trade in wildlife (i.e. CITES) are based on the recognition of distinct population and
taxonomic units. However, proper species differentiation is often difficult to determine and is
only further complicated when products such as skins and animal-derived medications are
involved (Eaton et al., 2009). It is also more difficult to monitor and distinguish which
products are entering the market legally, and which are being smuggled in illegally (Zhang et
al., 2008). However, there is a growing recognition in the scientific community that in
addition to visual surveys (i.e. direct observation of wild meat or other products) the use of
molecular surveys can provide important information on the dynamics of both regulated and
unregulated exploitation of wildlife (Baker, 2008).
Like many others14, Eaton et al. (2009) have proposed the use of a globally available DNA
sequence database (molecular barcoding) as a tool for species identification, assessing
genetic diversity and monitoring legal and illegal trade in wildlife species. Molecular
barcoding becomes useful when the lack of robust identification of specific species (such as
endangered wildlife) available on the market contributes to the ongoing unlawful activities.
Without an improved identification system, illegal animal products continue to be introduced
into the market. Those who profit from the sale or distribution continue to see no sanction for
their wrongdoings because their actions are for the most part not discovered. By
implementing an improved identification process or system, such as molecular barcoding,
these products could be more easily identified, removed from market, and legal sanctions
could be taken against those who commit the crimes. The repercussions could also dissuade
others from procuring such wildlife, knowing that they can now be discovered.

14

The Consortium for the Barcode of Life (CBOL) established in 2004, promotes research and
development of DNA barcoding as a global standard for species identification. CBOL works closely
with The International Barcode of Life Project (iBOL) to construct a global DNA barcode reference
library for species identification at a genetic level.
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Despite the advantages, there are already a few concerns that have been brought up regarding
molecular barcoding. One of the biggest issues has to do with testing samples that have
undergone modification processes, such as skins that have been treated with tannins, which
usually results in DNA degradation. Testing these samples will unlikely lead to successful
results to properly identify the species in question. Furthermore, there appears to be some
issues when dealing with species that are either closely related or considered hybrid species
(Moritz and Cicero, 2004; Meyer and Paulay, 2005; Eaton et al., 2009). The validity of
properly differentiating species is important especially when species being sold may or may
not be protected, and when legal action must be taken.
3.2

Substitution

Attempts to curb hunting and distribution of threatened or endangered species for wild meat
or their by-products is important, but unless measures are made to slow or stop consumer
demand, many animal populations will continue to dwindle. The challenge for governments
and conservationist is to find ways to protect wildlife species without jeopardizing the health
and wellbeing of rural and urban families. Presented below are a few examples of
substitution methods used by countries trying to curtail consumer demand, while
simultaneously increasing availability of economic and protein alternatives to decrease
exploitation of wildlife species.
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3.2.1

Changing consumer demand

Many authors suggest that a way of reducing hunting and harvesting of wild meat species is
to change consumer preferences. This could be done by orientating consumer preferences to
domestic livestock alternatives while steering away from wild meat species. These
alternatives would essentially take the pressure off of rare, threatened or uncommon wildlife
species and allow time for recovery of other species. Consumer demand for wild meat can be
changed by three ways: a)increasing the availability, while simultaneously decreasing the
relative price of meat alternatives, since wild meat provides an important source of protein in
rural diets because domestic meats are often not available (Bowen-Jones and Pendry, 1999;
Fa et al., 2005); b)increasing the price of wild meat relative to substitutes by raising the direct
and opportunity costs of hunting (LeBreton et al., 2006), and c) steering consumer tastes or
preferences away from wild meat (Wilkie and Carpenter, 1999a) .
Wilcox and Nambu (2007) have brought to attention three potential problems associated with
increasing the production of livestock alternatives. Firstly, many inhabitants living in remote
regions do not have access to refrigeration and therefore cannot properly store the meat they
purchase. Secondly, in many regions livestock rearing is vastly underdeveloped (especially in
Asia and Africa), in part due to the high prevalence of domestic hoof stock diseases, the
severity of which has prevented many farmers and pastoralists from rearing domestic
livestock altogether. Finally, many hoof stock serve as a live bank for rural families.
Livestock is only sold or eaten when the family is in financial need (or when they fall on hard
times), or to celebrate a holiday and to entertain guest. Barnett (2000) also found similar
results, in which agro-pastoralists and pastoralists regarded livestock herds as both being
cultural and capital assets. Wild meat was considered a viable meat protein alternative, and
was mostly utilized so that livestock can be used only in dire circumstances during drought
and famine.
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On the other hand, Wilkie and Godoy (2001) found that a change in the price of domestic
alternatives had no impact on the consumption levels of wild meat, even if the price of
domestic meat was reduced. This is largely due with the opportunity cost, where the price of
wild meat relative to domestic alternatives is lower. Since wildlife is thought to be easily
accessible and free, it would almost be illogical to spend money purchasing domestic meat
when wild meat can be hunted at virtually no cost. Food expenditures quite possibly
represent the largest monthly expenditures for many households in developing countries; any
savings made by obtaining wild meat for free or at a cheaper price constitutes an important
contribution to living standards. Furthermore, many people do not depend on wildlife
resources as a full-time source of food or income, but as a buffer through times of hardship
(Nasi et al., 2008). Wild meat reliance can increase seasonally or during times of stress such
as famine, drought or unemployment, illness or to gain additional income for special needs
(e.g. school fees, festivals, funerals). It is generally during times of hardship and drought
when hunting is at its peak, and it constitutes thereby an important famine coping strategy
(Barnett, 2000).
Many rural villages only have a minor export market economy, so the effect of price increase
has very little relevance since most of the wild meat is likely to be consumed directly or
exchanged for other goods rather than sold (LeBreton et al., 2006). With higher prices for
wild meat, there are more incentives to hunt and sell a greater proportion of the harvest
(Damania et al., 2005). Likewise, there is a higher tendency to change hunting techniques by
choosing more efficient weapons (choosing guns over wire snares) in hopes of obtaining a
higher rate of return (Damania et al., 2005). The shift in weaponry has had dire consequences
for the sustainability of hunting, as population levels of species can decline considerably
following the change (Damania et al., 2005; Kümpel, 2006). Wadley et al. (1997) reported
that as a result of the availability and the relative inexpensiveness of ammunition, hunters
have become less cautious at shooting game and will often shoot haphazardly. Consequently,
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some animals are shot but not killed, and these injured animals will not necessarily be
harvested. Once shot, these animals may try to evade the hunter, making it difficult to find or
retrieve the body. An increase in wild meat prices also has the added effect of changing the
proportion of different species consumed at home rather than being sold on the market
(Damania et al., 2005).
As mentioned before, the elasticity of demand plays a crucial role in wild meat trade (Wilkie
and Godoy, 2001). If wild meat demand is inelastic then any attempts made by countries to
increase the scarcity and price of wild meat will not result in decreased demand given that it
is an open access resource (Wilkie and Carpenter, 1999a; Kümpel, 2006). In fact, it may even
provide additional incentives for more people to join the trade in search of profits, since
scarcity will drive up the price of wild meat entering markets. Even if wild meat price
increases, causing it to become scarce and substitutes to be more competitive; in areas where
wild meat capture and transport costs remain comparable to the costs of livestock rearing,
hunting will continue to thrive (Wilkie and Carpenter, 1999a).
Additionally is the problem of consumer preference, which for the most part has not been
well studied. It is a common belief that people in tropical forest settings prefer the taste of
wild meat over domestic alternatives. Moreover, another reason for consuming wild meat has
to do with a deep rooted tradition or sense of ties to cultural heritage (Schenck et al., 2006).
In some cases the latter is true, with wild meat being consumed as a way for some to regain
some link to a previous lifestyle. This is particularly common with migrants who move from
a rural to an urban setting (Nasi et al., 2008; Kümpel, 2006; Wilkie and Carpenter, 1999a). It
has also been observed that people who not only have access to meat alternatives but also the
means to purchase them, continue to prefer wildlife species compared to domestic
alternatives (Wilkie and Carpenter, 1999a; Kümpel, 2006; Corlett, 2007; Nasi et al., 2008).
Wild meat is considered by many wealthy urbanites as a luxury food in some markets, where
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wealthier individuals can afford the high prices that wild meat fetches in cities (Mainka and
Trivedi, 2002). East et al. (2005) conducted a study in Gabon in which they aimed at
determining if food state was an important factor in consumer preference. Their study
showed that there was a preference for more expensive fresh foods over frozen alternatives,
even though frozen foods were consumed more often as fresh foods tended to be more
expensive. Even when domestic fresh food sources where available, there was a greater
preference for wild meat.
3.2.2

Mini-livestock rearing

Projects involving mini-livestock rearing has been suggested as a method to reduce hunting
pressures on wildlife (Mockrin et al., 2005). Mini-livestock rearing has also been advocated
for backyard family production as it can contribute to increase food security (Hoffman,
2008). It has already proven to be viable in peri-urban areas close to sources of demand and
near regions where wildlife has been depleted (Wilkie and Carpenter, 1999a). Species
suitable for mini-livestock production include vertebrates such as rodents, frogs, reptiles,
snakes and birds. Perhaps one the most interesting candidates being proposed to alleviate
some hunting pressures on wildlife are rodents (e.g. grasscutters). The argument in favour of
these species has a lot to do with current and past rodent utilization trends, as well as rodent
life history traits. Their large litter sizes, short gestation times and early sexual maturities
make them ideal meat producers (Hoffman, 2008). Rodents already represent a substantial
portion of the wild game being consumed throughout the world, and most countries do not
have laws prohibiting their harvest. They are also abundant due to their relatively high
reproduction rates, are easy to catch and tend to concentrate near dense human populations.
One could argue that several cultures around the world have set taboos on the consumption of
rodents, yet this is not always the case. Two studies indicate that at least 89 species of rodents
are being exploited and consumed by man worldwide (Fielder, 1990; Hoffman, 2008).
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Several concerns have been raised regarding the potential of mini-livestock rearing as an
alternative for wild meat consumption. Firstly, there are concerns regarding the
domestication of the animals in question and the potential spread of disease15 (Fielder, 1990;
Mockrin et al., 2005). So far the captive breeding of only a handful of species has been
successfully mastered as most wild forest species are exceptionally difficult to rear in
captivity (Nasi et al., 2008). It is also known that captive wildlife species are almost always
less productive than their domesticated relatives (see chapter 2). They can, however, multiply
quickly once “re-released” into the wild and can pose a potential yet serious problem of
becoming crop pests themselves or even invasive species (Hoffman, 2008). For example, in
Malaysia, Chinese soft-shelled turtles (Pelodiscus sinensis) escaped from farms now
outcompete slower breeding native species (Mockrin et al., 2005). Secondly, there are
concerns over the effectiveness of mini-livestock rearing given the attractiveness and
competitiveness of wild meat hunting. It is believed that mini-livestock rearing will only be
successful as a viable option to replace wildlife hunting if the labour and capital costs of
production are less than that of wildlife hunting and marketing (Wilkie and Carpenter,
1999a). One has to remember that the objective of mini-livestock rearing is to decrease the
pressure on wildlife by halting their entry into market. One of the ways of accomplishing this
is by lowering the price of farmed stocks compared to that of wild stocks. However, the start
up cost and operating costs can be substantial investments for farmers. Farmers must invest
in infrastructure, feeding, health monitoring and treatment of the animals, as well as their
time (Mockrin et al., 2005). Comparatively speaking there are higher costs for farmers than
for poachers, especially if regulatory systems place low to no disincentives for poaching
(Kirkpatrick and Emerton, 2009). As it will be explained later, this is almost always the case.
In addition, there are also concerns regarding the sale of wild caught individuals being
15

The best documented example of disease spreading is from North America, where Chronic Wasting
Disease spread from farmed livestock (deer) to wildlife such as elk (Cervus elaphus) and deer
(Mockrin et al., 2005).
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“raised” as domesticated wildlife which will make impossible for law enforcers to distinguish
between wild caught animals from those bred in captivity (Wilkie and Carpenter, 1999a).
Thirdly, concerns lie in the possibility of promoting wildlife habitat loss as forests are
transformed to produce fodder or pasture for livestock. This will only continue the negative
feedback loop. Fourthly, there are fears that promotion of mini-livestock rearing may
encourage intensification of wild meat hunting. Hunters may try to maximise profits before
prices drop as domestic substitutes enter the market in increasing quantities (Wilkie and
Carpenter, 1999a; TRAFFIC, 2008). Finally a major concern is that these alternative options
will divert attention away from the more pressing issues, which is, bringing hunting under
effective management (Nasi et al., 2008).
3.2.3

Livestock rearing for medicine

As mentioned before, traditional medicine is still very popular in many regions of the world,
but is particularly prevalent in China. An increasing demand for wild animal products,
coupled with declining availability number of wildlife species, has contributed to a steep
increase in the price of many products (TRAFFIC, 2008). Kirkpatrick and Emerton (2009)
have brought to attention consumer preference for farmed livestock species that also serve for
medicinal purpose, as is the case of the tiger. Note that tiger by-products have long been used
in traditional Chinese medicine, in particular tiger bone. The demand has consequently
allowed propagate the illegal tiger trade and has contributed to population declines. In 1993,
following international concern that poaching was the leading cause of tiger disappearance,
China banned the domestic sale of tiger products. However, since this time, tiger populations
continue to decline and many now reject the argument that bans have so far prevented the
steep decline of tiger numbers. Kirkpatrick and Emerton (2009) therefore wanted to
determine if tiger farming could stop the downward trend in tiger populations. They mention
three major flaws with this type of farming despite the intentions to maintain wild tiger
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populations. Firstly, consumers may continually choose wild animal products to those of
farmed stock because of a perception that products derived from wild specimens are more
potent. Again, given this preference, the high profits fetched in markets will continue to
encourage harvesting of wild specimens even if farmed livestock is introduced. Secondly, as
mentioned in the previous section the cost of operating such farms is considerably high, and
if poachers are not properly penalized for hunting illegally, then there are no incentives to
stop hunting wild tigers. Lastly, if farmed livestock were to enter markets at a lower price,
then producers might make less profit per unit compared to products derived from wild
caught animals. Producers can either withdraw from the market or increase the volume of
products to maintain profits. In most cases the latter occurs, and so farmed products increase
in availability. However, Servheen (1999) noted that increased availability of farmed wild
products (at a cheaper price) could prove to be disadvantageous. For instance, he found that
increasing the availability of bile from farmed bears, Asiatic black bear (Ursus thibetanus),
brown bear (Ursus arctos), and sun bear (Helarctos malayanus), not only attracted but
accelerated the demand of a wider consumer audience. In order to meet increasing demand,
some sellers were harvesting bile from other animals such as pigs. In the case of tigers, this
again can lead to continual poaching of wild tigers to meet supply and increase profits
(Kirkpatrick and Emerton, 2009).
3.2.4

Trophy hunting and sport hunting

Alternative income generating strategies are favoured conservation strategies. The belief is
that by steering people towards other income generating opportunities, less people will turn
to hunting as a source of income and survival (Brown, 2003). Trophy hunting and sport
hunting have been suggested as a means to make wildlife conservation pay for itself. It has
also been suggested as a means to redistribute revenue to local communities to lessen the
wild meat crisis (Blum, ND). The concept is rather simple: hunters would be allowed to hunt
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prized trophy species such as elephant, buffalo or lions, among others, given that they are
charged on transportation cost, license registrations and the appropriate tax for the hunt, and
in turn the money generated from this activity will go to conservancies in the areas (Wilkie
and Carpenter 1999b; Loveridge et al., 2006). Trophy hunting can play a key role in species
conservation, and rehabilitation of wildlife by allowing income generating activities to occur
without jeopardizing population growth, granted that there is strict control (Lindsey et al.,
2007). For example, on private land in South Africa, the reintroduction of trophy species
such as bontebok (Damaliscus dorcas), black wildebeest (Connochaetes gnu) and cape
mountain zebra (Equus zebra), provided locals with financial incentives to carefully manage
trophy hunting activities (Lindsey et al., 2007).
Trophy hunting is also a key component of community conservation plans. In some areas
where government have undertaken community based natural resource management
programmes (CBNRM), communities are given the rights over wildlife quotas and decide
whether to crop the meat, sell animals for trophy hunting or allow licence hunting in the area
(Barnett, 2000; Lamarque et al., 2009). Whatever the case may be, some of the benefits
accrued from such activities go directly to these communities. This provides incentives for
communities to increase their involvement in wildlife management projects (Lindsey et al.,
2007; Lamarque et al., 2009). This approach has been beneficial in cases involving HWCs
(Barnett, 2000; Lamarque et al., 2009). In the past locals would not hesitate to retaliate when
crop raiding animals caused significant damage, but now they see that profit can be made by
selling problem animals to foreign trophy hunters. In fact, they generate more income from
the fees accrued from the hunt, and the meat can be given to the community where it is
consumed or sold locally (Barnett, 2002). Trophy and sport hunters act as “natural” predators
in areas where population management is thought to be desirable (Loveridge et al., 2006).
Lindsey et al. (2007) also found that there was a high interest in clients to hunt problem
animals (50 % of clients were willing to pay more) even if they were poor trophy animals.
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Trophy hunting has been known to be particularly popular among North Americans and
Europeans, who are willing to pay the high cost in exchange for hunting a trophy animal and
the “safari” experience. Trophy hunting can also be a significant source of revenue in areas
experiencing political instability, where tourism activities are not suitable (Lindsey et al.,
2007). In addition trophy hunters pay higher fees per person than do conventional tourists, so
more revenues can be generated from less people and there are fewer environmental impacts
(Lindsey et al., 2007). Furthermore, the meat obtained from the animal may also be
redistributed to markets for local sale, thus generating further income for wildlife
conservancies (Wilkie and Carpenter, 1999b).
Not all the income generated from this type hunting necessarily goes into conservancies. For
instance, some of the income obtained from the hunt accrues to poorer segments of society in
the form of wages, rental fees and royalties (Loveridge et al., 2006). Hunting revenue and
activities can contribute to local infrastructure and many hunting concessions have worked
hard to ensure the local communities benefit from these activities. In addition, this style of
hunting has also been proposed as method for controlling “problematic” animals causing
HWC, in order to offset some of the losses caused by these animals (Barnett, 2000; Jones and
Barnes, 2006), and to change the negative perceptions that locals may have against these
animals (Wilkie and Carpenter 1999b; Loveridge et al., 2006).
Several countries in Africa promote trophy hunting and have seen the potential income
generated from this type of activity. For example, in 2005 trophy hunting concessions in
Namibia generated US$ 492,814, 77 % of which was obtained from concession fees and 23
% from meat distribution. Table 3.1 provides an example from Botswana on how much
hunting concessions are charging hunters, only for trophy fees. Obviously, these numbers
will vary depending on the country, region and status of the animals in question. Moreover,
trophy hunting is sold as predetermined “packages” with the more charismatic and dangerous
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animals (elephant, lion, leopard and buffalo) costing more and demanding longer hunting
trips, compared to “plain game” (zebra, impala, warthog, etc.) which generally require
shorter trips consisting of up to seven days (Booth, 2009). The total cost of the hunt will
depend on several other factors such as exporting licences, observer rates, packing and
shipping of trophies, accommodation, flight and travel charges, etc. It will also depend on
whether the animal is hunted or not. Some concessions will charge the trophy fee even if the
animal is lost or unable to be recovered, while others will reimburse the charge for lack of
success (Bauer and Herr, 2004).
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Table 3.1

Trophy fees paid per animal shot in Botswana, in increasing
order of cost.
Species

Trophy fee† per animal (USD)

Warthog

200–300

Spotted hyena

500–930

Zebra

900–1070

Giraffe

1800–3000

Crocodile

1850-2000

Buffalo

2500–10,800

Leopard

2800–6550

Cheetah

3000

Hippo

3000–6150

Lion

3000–30,000

Sable antelope

3100–10,000

Elephant

19,000–40,000

White rhinoceros

25,000–60,000

† This is not to be confused with the total cost of trophy hunting.
Modified from: Loveridge et al. (2006), p. 228
Trophy hunting has had some success in certain areas of Africa and parts of Latin America
(Ojasti 2000; Lechuga, 2001; Lindsey et al., 2007), but remains largely controversial in terms
of its long term success. Donors and international NGO‟s are still unwilling to promote this
activity for various reasons. The capacity of safari hunting to generate sustainable and
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substantial revenues depends on two things, 1) the abundance of trophy animals and 2) the
demand for trophy animals. Concerns are raised over the fact that many hunters may be less
interested in repeat safaris and more concerned with obtaining new species on their trophy
list (Wilkie and Carpenter, 1999b). Most species targeted for trophy hunting are either
usually large, long lived species (for example most ungulates or carnivores, especially felids),
with low population dynamics, and that occur at low local abundance (Johnson et al., 2010;
Palazy et al., 2011). While theory would suggest it would uneconomical to hunt a species to
extinction because of increased search cost, it is well known that humans value rarity and the
rarer an item is, the more desirable it becomes (Hall et al., 2008; Johnson et al., 2010;
Prescott et al., 2011). If the species value increases (as availability decreases, hence becomes
rare) and outweighs the increased cost of exploitation, it may be more economically sound if
the specie is exploited, perhaps even to the point of extinction; a process known as the
anthropogenic Allee effect (Courchamp et al., 2006; Prescott et al., 2011). Previous studies
have shown that as species become rare or threatened, they command a higher trophy selling
price, evidence of increased desirability for rarer species. Moreover, species that status
deteriorated (according to the IUCN, and CITES) had a larger relative and absolute increase
in price than those whose status improved or did not change at all (Palazy et al., 2011;
Prescott et al., 2011).
Trophy hunting will reach its goal if revenue obtained from the hunters is invested in
managing resources regulating the industry, and if it offsets local and national opportunity
costs associated with monitoring natural habitats. Very little information exists regarding the
ecological sustainability of hunting trophy animals. Specifically, matters concerning the
number of safari hunters visiting the region, the number of animals killed and the revenues
generated by trophy hunting concessions are relatively unknown. This is largely in part due
to the unwillingness of most trophy hunting concessions to divulge information on the
practice (Wilkie and Carpenter, 1999b), but also because many areas do not have the
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resources to properly census wildlife populations on a regular basis (Lindsey et al., 2007).
There is also the problem of selectivity because only certain animals are hunted and most of
these animals tend to be large-bodied or trophy animals (Palazy et al., 2011). The problem
lies in that selective hunting can alter population density, sex ratio and the age distribution,
that potentially influence the genetics of populations, though the loss of genetic variation and
selective genetic change (Harris et al, 2002; Festa-Bianchet, 2003; Allendorf et al., 2008).
For example if hunters target only large male trophy animals, then the rate of removal may be
so high that it may become difficult for females to reproduce. Trophy hunting can be more
problematic for species in which males provide extensive parental care to the young (e.g.
African lions); in these species the removal of only a few males can harm the population as a
whole (Whitman et al., 2004). This also bears potentially serious consequences to ecosystem
dynamics that have already been briefly discussed in the previous chapter (Wilkie and
Carpenter, 1999b). Moreover, CITES has placed restrictions on some animals targeted for
trophy hunting, not only limiting hunting, but also limiting revenues (decreased consumer
confidence in choosing countries as hunting destinations) and incentives for conservation
(Lindsey et al., 2007).
In regards to the control of problematic animals, trophy hunting may be a method of control
that lessens the impacts to rural communities, but it does not solve the problem. In many
cases the animals being hunted to control HWC are not the problematic ones (Loveridge et
al., 2006). For instance, crop raiding by elephants in Zimbabwe largely occurs during the wet
season, but the majority of sport hunting takes place during the dry season, so elephants
being shot for trophies are not necessarily the animals involved in crop raiding (Loveridge et
al., 2006). The problem can be solved by marking the animal for trophy hunters; however,
animals cause damages unpredictably and often immediate action is needed, while hunting
trips are often booked during a set time (Lindsey et al., 2007). Additionally many trophy
hunters seek the largest animals, but the problem animal may not be the largest (Lamarque et
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al., 2009). Finally, the benefits for local communities are rarely adequate. This is largely due
to inadequate legislation, failure of governments to entrust wildlife ownership to local
communities, and the lack of skills of communities to properly run, or negotiate terms with
concession operators. For example, in Cameroon, less than 3 % of profits from trophy
hunting went to communities, with only a small proportion of the population receiving these
benefits. As result many locals have negative attitudes towards conservation and trophy
hunting (Lindsey et al., 2007).
3.3

Compensation

Authors have argued that HWCs are major obstacles to community support of regional
conservation initiatives. The issue becomes apparent when endangered or charismatic species
cause damage to property and incite farmers and pastoralists to hunt these animals and
further contribute to their extinction. One popular response to HWC is to compensate
residents for the costs of wildlife damage to property, livestock or who have been injured,
killed or physically threatened by wildlife (Nyhus et al., 2005; Morrison et al., 2009). By
implementing compensation programs, governments and environmental organizations aim at
reducing the pressures on wildlife associated with hunting. They hope that by providing
farmers and pastoralists with compensation for their losses, it can take away some resentment
against wildlife (Nyhus and Tilson, 2004; Nyhus et al., 2005). It is also hoped that
compensation programs will contribute to increased local support and involvement in
conservation efforts (Bulte and Rondeau, 2005; 2007). These programs are relatively
inexpensive to implement especially in countries stricken with poverty. They are also easily
accepted by local communities that can become involved in the management of
compensation funds (Bulte and Rondeau, 2005).
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Compensation schemes typically reimburse a farmers or pastoralists who experience property
damage, injury, or loss in the form of cash or in-kind assistance. Eligibility for compensation
may depend on various factors such as where an attack occurs, assessment of the danger,
specie(s) causing damage, and if owners followed specific adherence to animal husbandry
guidelines (Nyhus et al., 2005). However, compensation schemes have had mixed results and
many have resulted in failures. Generally speaking, many programs have gone bankrupt and
reasons for their failures can be attributed to a host of problems, including a lack of
disbursable funds, corruption, bureaucratic inadequacies, and fraudulent claims (Bulte and
Rondeau, 2007; Lamarque et al. 2009). These programs are heavily dependent on outside
(international) source of funding, often coming from non-government organisations (NGOs)
and the private sector since most governments prefer not to get involved in compensation
schemes; their long-term sustainability is therefore doubtful (Morrison et al., 2009).
Compensation programs have even failed in North America as a result of budget cutbacks
and changing priorities, especially if programs were established when damages inflicted by
wildlife were low (Nyhus et al., 2005).
There is also the problem of moral hazard or hidden action: most compensation programs do
not necessarily monitor the defensive efforts of farmers and pastoralists. More specifically,
the institutions do not have the resources to validate reports (Bakker and Osei-Owusu, 2008).
Farmers may be tempted to cut back on defensive measures to receive compensation
payments (Bulte and Rondeau, 2007; Bakker and Osei-Owusu, 2008). For example, a
compensation program was established in Zimbabwe but was later abandoned when the
number of claims quadrupled in the second year of operation (Lamarque et al., 2009;
Morrison et al., 2009). Some institutions, as is the case in Canada, addressed this issue by
compensating only a portion of the damages in order for producers to take incentives and
practice better management or take action to prevent damage. The problem with this method
is that it can encourage producers to try unacceptable management methods (Wagner et al.,
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1997). However, when financial compensation is deemed to be ineffectual, non-monetary
payments can be used instead. In some countries, compensation is given in the form meat
derived from culling of problem animals (Barnett, 2000). Moreover, skins, tusks and meat
can be sold by producers or communities for further profit (Lamarque et al., 2009).
There is the problem of verification of animal damage, which in some cases is not only
difficult to ascertain but can take a long time. Most institutions do not have the personal or
the time to verify such claims (Distefano, 2005). Any delays will most defiantly cause
farmers to become impatient and reduce incentives to protect wildlife (Nyhus et al., 2005;
Lamarque et al., 2009). For instance in India, financial compensation has also not been very
effective because of the processing time of the claim. It was reported that people were
discouraged from making any claims because of the time and costs to process them
(Distefano, 2005). Additionally, compensation programs rarely reimburse farmers and
pastoralists for the full value of costs (whether they are direct or indirect) associated with
wildlife damage (Wagner et al., 1997). In the case of the Indian pastoralists, even if they
succeeded to file their claim, only a small number of them (11 %) were reimbursed and many
of them undervalued the losses, only covering between 5 and 14 % of the damages incurred
(Distefano, 2005). In Kenya, a compensation program was introduced to pay for loss of life
or injury to lions; compensation paid a meagre US$ 400 and was not nearly enough to cover
funeral expenses or hospital bills.
Bulte and Rondeau (2005) present three additional problems that can undermine the stated
objectives of compensation programs. Compensation triggers two opposing forces in the
development of the agricultural sector and the impacts it causes on wildlife. The authors
assumed that rural households would allocate their time between hunting and farming, which
is the case in most rural settings. Moreover, they assumed that wildlife and land are open
access resources and that people have no tenure or legal rights to these resources. People can
therefore clear as much land as they desire and put as much land into agricultural production
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as they please. However, a consequence of these actions is the increasing number of wildlife
entering into agricultural fields to feed on crops and that will have to be dealt with to avoid
further damage. If people spend more time cropping and more profit can be made from
agriculture, they will respond by reducing the time spent in hunting in order to expand the
time spent growing crops. Fewer animals are shot but people will clear more land for
agriculture. In the absence of compensation programs, wildlife damages reduce the
profitability of growing crops, driving labour away from cropping and increasing the time
spent on hunting. People will therefore shoot animals to sell the produce and to lower the
damage costs on their remaining fields. If compensation programs are implemented, they
may increase the profitability of agricultural production and thus, over time, some labour will
move back from hunting to cropping (Bulte and Rondeau 2005; Lamarque et al., 2009).
Hunting pressure will fall and fewer animals will be shot. However, as labour flows back into
agriculture, extra land will be cleared, and as a result the amount of available habitat will
decline, resulting in a never ending cycle.
A second problem with compensation programs according to Bulte and Rondeau (2005) is
that they may lower population exit rates out of the rural regions. A current trend being
observed in low income countries is the mass exodus of young people (typically male) from
rural areas, where agricultural produce is the main source of income and livelihood, to urban
areas because of declining opportunities in agriculture and the attractiveness of other
alternatives. If compensation makes agriculture more profitable, it may slow down this
exodus and therefore keep the levels of HWC high. It may also have the added affect of
increasing migration flow toward rural areas given that livestock rearing is now profitable.
People will then start cultivating in abandoned or new fields increasing the pressure on
remaining habitats, hindering the positive effects or further deteriorating the net impact of
compensation on conservation (Nyhus et al., 2005). Although this concept is largely
debatable, given that compensation programs are unlikely to affect the geographical choices
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of people, it may have some impact on migration flow. The point, however, is that the
direction of this effect is opposite of the intended objectives of compensation programs.
A third problem raised by Bulte and Rondeau (2005) is that, given a situation where a
pastoralist losses his livestock to predators, the pastoralist will usually seek the animal to
control present and future damage. When the compensation program is implemented, it will
have two possible outcomes. As intended it will mitigate the problem and prevent the
pastoralist from eliminating the animal. However, it may also provide the pastoralist
incentives to increase the number of livestock. Livestock predation, when uncompensated,
reduces the profitability of raising livestock and reduces sizes of the herd that the pastoralists
can keep. With compensation however, the economic risk of predation is covered and
therefore it is optimal to increase the herd size. Domestic animals will then compete for
forage with wild herbivores, and it is likely that wild herbivores abundance will decrease.
Since most predators depend on wild herbivores for their survival, the predator population
may also be inversely affected or predation on livestock may increase.
3.4

Laws and regulations

According to Lee et al. (2005) there are two approaches to protecting wildlife. The first is
done through the creation of a legal basis, and the second involves establishing a system of
law enforcement. Up to this point there has been very little differentiation of legal versus
illegal hunting but let it be made clear that many countries have banned the
commercialization of wild meat, and even more so for species considered to be threatened
(East et al., 2005). Countries all over the world have already implemented national policies,
laws and regulations restricting hunting activities, and have usually employed personnel with
the authority to enforce these laws. Many countries have laws regulating which species can
be harvested, where, when (seasons), how (methods of harvest) as well as who has access to
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hunt (Wadley et al., 1997; van Vliet and Nasi, 2008). These laws are particularly important in
and around protected areas (PAs) (Bowen-Jones, 1998). In addition several countries also
have agencies that are responsible for ensuring forest protection and nature conservation. For
example, Equatorial Guinea signed in 2003, a regulatory law for the environment making it
illegal to hunt and sell endangered species (articles 34, 36 and 37). The law also regulates
hunting trough licensing (Article 42) and the country has even committed to establish a
National Conservation Trust fund aimed at financing biodiversity conservation (Albrechtsen
et al., 2007). Some countries have even modified their laws to fit the needs of indigenous
peoples, and in many countries were pre-existing laws prohibit the hunting of wildlife, they
do allow the destruction of an animal if it is considered a pest or harmful to property and
goods.
Despite strict rules and regulations, wild animals are often hunted illegally and displayed
openly in markets (East et al., 2005; Corlett, 2007; Wilcox and Nambu, 2007). Furthermore,
hunters and traders knowing these laws and the repercussions if they are caught will either
disguise the meat or sell it discreetly door to door to private buyers. This is often
accomplished by entering a region during the night to avoid detection from authorities
(Bowen-Jones, 1998; Brown and Marks, 2007).
There are three reasons why most of the laws are failing to protect wildlife. The first is that
many existing laws appear to be ill adapted to the needs and realities of rural life. Several
studies have pointed to the fact that many inhabitants are not aware of legislations that
protect wildlife, in addition to not fully understand the connection between their own
consumption and the illegal trade in wildlife (TRAFFIC, 2008). The second problem is that
many of these laws are often flawed or vague. For instance, Brazil has banned hunting since
1967 with the implementation of the Wildlife Law (Nº 5197-67), declaring that all wildlife
species are federally protected from hunting under any circumstance. This law was later
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modified (Nº 9605-1998) by stating that destruction of wild animals is permitted if they are
posing problems to both human health and agriculture, but only by a competent authority.
The law is not clear as to who this “competent authority” is in this case. Furthermore, it
allows for the destruction of the problem animal but there is no assurance that people will
destroy the animals for an ulterior motive other than for protection (Alves et al., 2009a).
Finally, the third problem for existent wildlife law is that the resources and politics needed to
enforce them are often lacking. Zhang et al. (2008) found that people blame lax enforcement
and lenient sanctions as the main cause for unlawful wild animal consumption. An example
of this can be seen in Gabon, where the forest code law (16/01) forbids hunting at night with
guns, cable snaring and has strict hunting season. Despite this law Van Vliet and Nasi (2008)
found that 48 % of the animals were hunted illegally, 30 % were hunted using illegal
methods and 34 % were hunted during offseason periods. Guards in Vietnam reported that
their ability to properly address the illegal wildlife trade had to do with insufficient salary,
lack of budget to pay informants, and general lack of equipment, resources and staff
(TRAFFIC, 2008). Therefore, not only are guards shorthanded and ill equipped, but they are
not given the incentives required to perform their tasks correctly.
Weak governance and corrupt administrations are common in areas where wild meat is
hunted (Redmond et al., 2006). For example, one case reported that the chief of police in a
country where national law forbids the commercialization of wild meat was seen selling large
quantities of gorilla meat (Bowen-Jones, 1998). The ineffectiveness of law enforcement is a
constant theme in many studies and is attributed to various combinations of ignorance,
tradition, poverty, corruption, greed, lack of funding, lack of political will, and lack of
cooperation (Bowen-Jones, 1998; POST, 2005; Corlett, 2007; TRAFFIC, 2008).

102

3.5

National parks, protected areas, reserves and subsistence hunting

Until recently, the strategy that dominated conservation policies in most developing countries
was the establishment of national parks and protected areas. Traditional methods such as the
creation of national parks and PAs have been used to restrict human access to areas rich in
biodiversity and limit wildlife loss. Moreover, these methods depended heavily on the idea
that successful preservation of wildlife requires the exclusion of human settlement (with
consumptive uses strictly prohibited). This theory, often labelled as the “exclusion model” or
“fortress model”, was based on North American ideals of preserving nature. It was later
exported to Asia and Africa by conservation experts. It became necessary to forcefully
remove and displace indigenous peasants, hunters and pastoralists who inhabited these areas
for centuries, but that were now labelled as “poachers” and “squatters”. Customary and legal
rights of local residents over land and natural resources were repeatedly ignored by
responsible authorities when their activities were deemed detrimental to wildlife cherished by
conservationist and tourists. Furthermore, local communities were rarely included in or even
kept informed of conservation activities which also affected their livelihoods. Authorities did
not bother to explain to the locals the purpose of the park, nor did they seriously take
concerns regarding the dangers inflicted by wildlife on their crops, livestock and lives. As a
consequence, wildlife management policies came to be viewed by many rural communities as
being unjust imposition by outsiders, international conservations, and tourists who value
animals above people. The exclusion of local communities in conservation projects often
sparked widespread protests and confrontations, and incited many to hunt illegally and
conduct activities counter to conservation strategies (Chatty and Colchester, 2002; Cernea
and Schmidt-Soltau, 2003; Nelson and Hossack, 2003; Colchester, 2004; Siurua, 2006;
Gockel and Gray, 2009) . Typically, authorities attributed these conflicts to pressures from
population growth, ignorance, and a lack of proper appreciation for nature and wildlife on
behalf of the local residents (Bowen-Jones et al., 2003; Mbile et al., 2005; Siurua, 2006).
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Although the creation of these areas was improvement in the plight to prevent wildlife loss,
they were not always successful. The growing failures and unsuccessful attempts at
preserving wildlife incited conservationists and policy makers to recognize the importance of
local residents‟ involvement in conservation projects (Blum, ND). Furthermore, governments
realized that as long as people must coexist with wildlife, they must be able to receive some
form of benefits with the costs involved in protecting wildlife or they will be unwilling
and/or unable to conserve it. In the past two decades there has been emergence of a
community-based approach which has gradually come to replace the fortress approach
(Blum, ND). The “community conservation” model or “inclusive model” stresses the
importance of including local people‟s participation in the processes of conservation design,
and the focus of it has consequently shifted from preservation to sustainable use, with income
created through controlled resource extraction (Mbile et al., 2005; Siurua, 2006).
Many studies have shown that wildlife harvest levels are often well above sustainable levels.
Yet harvest continues to be maintained over time, and surprisingly very little local
extinctions have been reported for persistently hunted species in areas surrounded by intact
forests (Peres, 2001). Novaro et al. (2000) believe that is due to the “rescue effect”, where
severely depleted wildlife populations could potentially be rescued from local extinction by
continual immigration of individuals from adjacent areas. These authors conducted a review
of literature relating to wildlife hunting by indigenous people and colonist throughout the
Neotropics to determine if frequently hunted areas were commonly adjacent to potential
source areas. They defined potential source areas as 1) areas being adjacent to hunted areas,
having low human population densities, 2) having relatively low or no levels of hunting, 3)
having relatively undisturbed habitat similar to catchment area (hunting area), 4) having an
area similar to or larger than that of the catchment area, and perhaps most importantly 5)
where animal movement had to occur from the unhunted to the hunted area, allowing for
dispersal to occur and essentially contribute to the recruitment of animal populations that are
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depleted by hunting. They also assumed that these characteristics would support game
populations to near carrying capacity and thus would be potential sources of hunting game.
Their study indicated that most of the intensively hunted areas were indeed surrounded by or
adjacent to potential source areas for game populations. Moreover, many of the potential
sources for game they identified were PAs. For example, in Zambia, commercial trophy
hunting appeared to be more sustainable and profitable when community-managed areas
were located adjacent to national parks. This was attributed to the fact that these national
parks acted as “sources” allowing hunted game populations to replenish when harvest rates in
these areas was no longer sustainable (Naughton-Treves et al., 2005).
Protected areas have long been established throughout the world in hopes of preserving and
conserving wildlife and habitat. According to the 2003 UN list, PAs cover approximately
18.8 million km2 or 12.65 % of Earth‟s land surface (Chape et al., 2003). However, they have
not always been successful in achieving their goal for a variety of reason, a large part of
which has to do with human opposition. Novaro et al. (2000) argue that given the role of PAs
as potential sources of game, it may be worthwhile to explain to the local inhabitants that
they too will benefit from PAs and that given that many societies both harvest animals for
food and income it will be to their advantage to protect wildlife inside PAs.
One problem being noticed with the increasing success of PAs in conserving wildlife is the
growing occurrence of HWC. Attacks by large carnivores or crop raiding animals are
occurring near forest edges and buffer zones of PAs. Buffer zones are established to maintain
the integrity of flora and fauna and to reduce the impact of human activities inside core area
of PAs (Nyhus and Tilson, 2004). While in theory wildlife inside these areas are protected,
buffer zones are also areas of high human activity and consequently areas of high HWC
(Gurung, et al., 2008). Given the nature of most terrestrial vertebrates to disperse, it is
unlikely that they will remain in an area unless a physical barrier prevents them from doing
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so. If HWC falls under the jurisdiction of wildlife conservation authorities, and if the
problem occurs near buffer zones, wildlife that crosses into human settlements is no longer
under the protection of the state. Given that regions near PAs are progressively fragmented as
human encroachment pressures increase, one can only expect higher rates of human to
wildlife conflicts encounters in the future.
In many tropical rainforest regions, management of wildlife is lacking as is long term
monitoring of harvests. Laws and regulations are often unrealistic as they do not meet the
needs of people facing financial difficulties. Many ideas have been proposed as to how the
wild meat crisis can be controlled. However, many countries currently lack the willingness or
ability, and the funds to implement these projects and bring about these changes. In order for
hunting to be sustainable in the long-term, a change in the way natural resources and natural
resources management are viewed must occur. Furthermore, locals must be included in
management programs, since wildlife conservation cannot occur if people's needs are not
taken into account. Moreover, collaboration between governments and stakeholders is
important for sustainable management of resources to occur. Governments must provide
incentives for local inhabitants and stakeholders to conserve wildlife for future use.
Stakeholders must also be made aware that if current trends persist or increase, valued
protein and income sources will eventually disappear. Without the investment within
governments, and the shift in mentality of consumers to make these changes,
overexploitation of wildlife resources will continue.
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Chapter 4
Subsistence Hunting in the Modern World

“We must not let a forest full of trees fool us into believing that all is well. Many of these
forest are "living dead”, and although satellites passing overhead may reassuringly register
them as forest, they are empty of much of the faunal richness valued by humans. An empty
forest is a doomed forest” (Redford, 1992).
People have hunted wildlife since they have inhabited tropical forests, hunting for
subsistence needs for their families or for local trade (Barnett, 2000; Eaton et al., 2009). All
around the world, wild meat provides a significant source of protein consumed by forest
dwelling people (Wilkie and Carpenter, 1999a). Poor people in remote, marginal and forested
areas have limited livelihood opportunities and many are dependent on wild meat for income.
Wild meat is an important yet hidden contributor to many economies in particular that of
West and Central Africa (Bowen-Jones et al., 2003). Wild meat fits with the realities of rural
life in the tropics. It has excellent storage qualities, is easily transportable and is an open
resource to anyone willing to hunt (Brown and Williams, 2003).
Researchers have observed that over the past few decades hunting activities have not only
increased but the difference between subsistence hunting and commercial hunting has
become increasingly blurred (Redford 1992; Peres, 2000; Kümpel, 2006). In some regions,
hunting still remains a subsistence activity, conducted by local people and often emanates
from traditional villages of long tenure, whereas in other areas, hunting is motivated by the
prospective of making money and to satisfy demands in distant urban markets where more
profits can be made, and is often conducted by hunters who are not local inhabitants
(Redford, 1992; Bowen-Jones et al., 2003; Kuehl et al., 2009). Wild meat is being
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increasingly valued for its contribution to maintain household security, be it for its nutritional
contribution or by generating cash and income trough trade (Barnett, 2000). The shift from
subsistence use to commercial sale has significant implications for resource management
since it results in larger volumes of wild meat being harvested, at a higher frequency and
greater intensity.
Wild meat is increasingly being regarded as a valued resource due to the direct benefits it
provides to communities around the world. For many the role it serves is to maintain
communities‟ livelihoods, food security through subsistence consumption. However, the wild
meat trade is developing fast in urban areas and markets, and is beginning to drive demand.
The growing importance of wild meat in trade markets has resulted in many viewing it as
economic resources that can contribute substantially to households as well as national
economies (Barnett, 2000). The robust market demand means that there are profits to be
made, providing strong incentives for more people to join the trade (TRAFFIC, 2008; Zhang
et al, 2008). The choice that people make in income generating activities is largely based on
opportunity costs. Given the choice, people will choose the activity that offers the best return.
The wildlife trade is attractive to many because it is relatively free and easily accessible. It
requires very low technical and financial requirements, and is a lucrative livelihood option,
providing participant‟s quick short term gains and cash (TRAFFIC, 2008). As a result, in
many regions around the world, the wild animal trade has expanded quickly, and illegal wild
animal trafficking has increased sharply (Nijman, 2010). Trafficking, which involves
excessive capture and non-sustainable utilization of wild species, also poses a severe threat to
many endangered species (Zhang et al, 2008).
Recent human population growth rates have also increased demand for wildlife both as food
and as a saleable commodity (Wilcox and Nambu, 2007). Increasing populations with a
tendency for urbanization, professionalization of markets, and better access to remote forest
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areas have significantly increased hunting pressure (Refisch and Koné, 2005). Decreasing
standards of living, and a lack of livelihood options in many areas of the world mean that
demand for wild resources is going to continue rising. Ritual taboos restricting the
consumption and hunting of wildlife have not been promising for conservationists. Cultural
beliefs and superstition although still existent in many cultures, are slowly fading away or
may even switch on and off depending on the current living conditions of the people
consuming wild meat (Bowen-Jones and Pendry, 1999; Jerozolimski and Peres, 2003;
Corlett, 2007). What may have helped to protect wild animals in the past has recently been
shown to be increasingly ignored as a result of profit motivation, poverty and a lack of
alternative sources of protein (Kümpel, 2006; Corlett, 2007).
Whether it is for subsistence or commerce, numerous studies on the impact of wild meat
hunting and harvesting have come up with one conclusion: hunting at present levels is
affecting the distribution and density of wild meat species and is likely to be unsustainable
for most large-bodied animals, with many wild meat species quickly becoming extinct and
the trade altogether disappearing in a near future (Bowen-Jones et al., 2003). The harvest of
wildlife is now considered a significant threat to biodiversity and has profound implications
for the structure and dynamics of tropical forests (Stoner et al., 2007). Large-bodied
mammals are important „habitat landscapers‟ playing key roles in the structuring and
functioning of forest ecosystems. Given that the majority of large mammals in tropical
forests are frugivores (including frugivore-granivore, frugivore–herbivore and frugivore–
omnivore), these species are important contributors to the dynamics of forests through seed
dispersal and predation (Wright et al., 2000).
The impact of wild meat hunting is likely to worsen in the future for various reasons. Hunting
cannot be explained simply by food requirement: subsistence hunting is being influenced by
an array of biological, socio-economic, political and institutional factors. Different forms of
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human induced disturbances (whether they be indirect or direct) often co-occur, so their
effects can operate synergistically (Peres, 2001). In the following paragraphs, the main
human induced disturbances affecting wild meat species, such as roads, diseases, HWC, and
weapons will be discussed. Additionally the impacts on wildlife reduction, changes to
indigenous lifestyle, and the role of PAs and wildlife management will be reviewed.
4.1

Roads

When demand is constant and when transport becomes available, roads are inevitably used
by participants of the wild meat trade (Bowen-Jones and Pendry, 1999). It is “the
infrastructure in a given region that determines the availability of meat” (Bowen-Jones,
1998). From an economic prospective, without roads commerce cannot exist. Roads are vital
to economic growth, and greater road densities are correlated with higher GNP (gross
national product), but also with a higher percentage of natural landscapes being converted to
other land uses (Wilkie et al., 2000). From a biodiversity conservation perspective, road
construction poses several problems. Firstly, road construction is a principal cause for
erosion in many regions (Laurance et al., 2009). Secondly, they fragment landscapes into
small disconnected patches and cause edge habitats to predominate (Wilkie et al., 2000).
Thirdly, the creation of roads has eased human access to previously undisturbed areas and
has allowed for easier transport of wild meat to urban markets (Wilcox and Nambu, 2007).
Roads have also allowed for an increased human migration from both urban-rural and ruralurban settings. Migrants often bring with them different views of wildlife utilization that
were once considered taboo, but that are quickly adopted by local residents to fit their needs.
Migration and natality rates have caused profound changes in the world‟s population size and
distribution. Countries that experience such quick increase in their rural population numbers
will undoubtedly face the growing pressures of resource reduction and environmental
degradations (Oglethorpe et al., 2007). In a few cases, most of the wildlife being harvested
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was conducted by outsiders. As such, any efforts targeted to improve the economic standings
of people living near wildlife resources, will unlikely have any impact on harvest rates unless
the issue of ownership and outsider involvement is also addressed (TRAFFIC, 2008). Finally
new roads encourage new settlements and further deforestation often facilitating access by
settlers who convert logged forest to grazing land, permanent crops, or shifting cultivation
(Wilkie et al., 2000). Heavy hunting, deforestation and habitat fragmentation in many areas
disrupt the source–sink dynamics, leading to potential local extinctions of wildlife
populations (Novaro et al., 2000; Peres, 2001). As a result, forest dynamics changes, and the
rate of wildlife species loss amplifies exponentially (Peres, 2000; Wright, 2003; Nyhus and
Tilson, 2004; Stoner et al., 2007).
Road construction is a necessary component of extractive resource industries as they are
conduits for exporting natural resources (Wilkie et al. 2000). However, they also cause
increase in demand and consumption levels of wild meat. Villages located near logging roads
hunt much more intensively than do villages that have limited or no market access (Walsh et
al., 2003). Hunting pressures are also most intense near roads, and fall markedly over
distances of just 10 to 20 km from human occupancy. It is highest near logging concessions
and in forests that have been subjected to deforestation and fragmentation (Wright, 2003).
The ease of access to remote areas also allows organized hunters to expand their area of
catchment through the use of vehicles (with logging vehicles usually acting as the mode of
transportation). In addition, it allows hunters or traders to export their wild meat quickly to
nearby logging towns, regional transportation hubs, and even large urban centres located far
away from the original point of capture (de Souza-Mazurek et al., 2000; Walsh et al., 2003).
Road development is not necessarily a negative aspect to wildlife conservation provided that
it is properly controlled. Roads can create more demand for services and labour, attracting
people away from regions experiencing serious degradation and natural resource exploitation
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(Wilkie et al., 2000). They can also be beneficial for other reasons than economic
development. In many cases, surveillance of protected areas or parks requires park guards to
remain in areas for long periods of time. This is largely in part because of the difficulties in
travelling in and out of the area since they are either remote or accessible only by foot. Given
the amount of time spent in an isolated region, many park guards look for any excuse to leave
and it is not impossible to think that many will not perform the jobs optimally, neither is the
idea of corruption or bribery farfetched. Allowing easier access in and out of a region may be
used to encourage government officers to remain on site and crack down on the illegal trade
in wild meat (Wilcox and Nambu, 2007). Before any roads are constructed, especially in and
around PAs, further research must be conducted on the potential socio-economic, cultural
and biodiversity impacts that road construction may have in an area, all in the effort to avoid
a road being turned into a meat highway.
4.2

Zoonoses

Contact with wild animals including hunting butchering and keeping of pets can lead to the
transmission of diseases. This not only poses a potential threat for human health but also to
wildlife and livestock. In today‟s developing world, changing landscapes have enabled
people to reach areas of forests that were previously undisturbed by human presence. Access
to these areas increases the likelihood of human-wildlife contact and zoonotic outbreaks
(POST, 2005). Furthermore, rapid advances in infrastructure and transportation, coupled with
increased human migration around the world means that infected people, animals or meat can
move farther from the source of infection and at a faster rate (POST, 2005). Outbreaks are
more likely to occur in urban areas where the number and diversity of wild animals entering
the wildlife trade increases the risk of contracting a number of zoonoses (Swift et al., 2007).
Cases of Ebola outbreaks have already occurred in some regions of Africa, and they have
been traced to the consumption and butchering of chimpanzee and gorillas (Greger, 2007).
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Wilkie and Carpenter (1999a) have noted that the growing knowledge of potentially
infectious diseases (such as Ebola) may be used in altering consumers tastes for certain types
of wild meats. However, in a recent study conducted in China by Zhang et al. (2008), it was
documented that even though consumers acknowledged the potential spread of disease and
understood the consequences of eating infected animals, it was not enough to dissuade them
from using or consuming wild animals. In other cases, superstitious beliefs or a lack of
knowledge in the matter motivate continued hunting. Many believe that occult forces are
behind certain diseases, and further still many do not understand that they can limit exposure
by avoiding consumption of sick or rotten animals (Rizkalla et al., 2007).
4.3

Zootherapy

In modern societies, zootherapy represents an important alternative compared to other known
therapeutic practices throughout the world (Alves and Rosa, 2005). Although it may be
considered superstitious to some, the use of animals for medicine is increasingly becoming
more relevant to discuss, primarily because of the growing demand for alternative and basic
therapeutic medicines worldwide (Costa-Neto, 2005; Alves and Rosa, 2005). Animals and
their sub-products have constituted an integral part of the inventory of medical substances
used in various cultures, from ancient times to present use. Regrettably the demand created
by traditional medicine is placing additional threats on wildlife and is causing the
overexploitation of numerous species (Costa-Neto, 2005). Given its prevalence and the fact
that many rural people rely heavily on wild animals for a variety of reasons, it is becoming
increasingly important to document the use of wildlife in traditional and modern medicine, in
order to integrate the cultural and biological aspects of such practices into management plans
(Alves and Rosa, 2005).
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4.4

Hunting methods

It may be beneficial for governments and law makers to place higher restrictions and
limitations on firearms used in hunting. Given that current trends show a growing
dependence and increased use of armed weapons (Alves et al., 2009a), these laws can
potentially reduce hunting pressures on rare, endangered and preferred species. However, in
order for this method to be efficient, officials must ensure that laws are enforced, and that
areas where hunting occurs be properly monitored. A great challenge to conservationists and
perhaps even policy makers will be to convince hunters to forego the use of their firearms,
given that rifles and shotguns are considered superior weaponry and are known to provide
higher rates of returns compared to traditional technologies (Koster, 2008b).
However, in areas where the cost of guns and ammunitions is too high, hunters will most
likely opt for cheaper hunting materials such as snares (Damania et al., 2005). Therefore, the
removal or the restriction of guns in an area may not have a significant impact on reducing
hunting, especially if hunters are opting to choose cable snares. This complicates matters
even further since snares are indiscriminate in prey selection and will trap species regardless
of whether or not they are protected or restricted (Bowen-Jones and Pendry, 1999; Newing,
2001). Snares also tend to be very wasteful compared to other weapons (Bowen-Jones, 1998;
Wilkie and Carpenter, 1999a; Kümpel, 2006). More research needs to be done on snare
hunting to determine the frequency and types of animals being caught in order to identify the
extent of the problem. In the mean time hunters should be encouraged to limit snare use to
closer proximity to villages to reduce the amount of wastage. This may prevent damages
caused by species that are abundant and that are considered pests by local farmers. Given the
complex dynamics between prey populations, increasing habitat modification, and the
growing concern for the sustainability of hunting, better understanding of the impact of using
different hunting technologies merits increased attention from conservationists.
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In addition to being household companions, dogs have been used in traditional methods of
hunting since their domestication (Koster, 2009). As mentioned before, the use of dogs
during a hunt has not been widely studied aside from a few cases in the Neotropics. This can
be explained by the fact that dogs can serve both as an advantage and hindrance to the hunter.
In terms of conservation perspectives, there are obvious advantages and disadvantages of
hunting with dogs. One advantage (in the context of conservation) is that dogs are
particularly ineffective at hunting arboreal animals, which may in fact relieve some pressure
on the more endangered primate populations (Koster, 2008b). A disadvantage is that dogs are
very effective at detecting many prey species and increase the encounter rate when used in a
hunt (Koster, 2008b). Dogs are also indiscriminate to the type of prey they pursue and will
target any prey specie whether it is threatened or not. They can also alter the composition of
the harvest, by hunting animals that are more susceptible to harvesting; when these animals
become scarce, other animals will be hunted in their place (Alves et al., 2009a). Even though
dogs may not necessarily bring in higher return rates compared to other hunting techniques,
they do facilitate hunting. Furthermore, if the cost of firearms and ammunition were to
increase, hunting with dogs may be a preferential alternative, especially in increasingly
fragmented forests, where game species can become particularly rare and harder to detect
(Koster, 2008b).
4.5

Wildlife reduction

Opportunistic killing of increasingly rarer large-bodied species will continue as long as there
are no incentives for hunters to harvest more abundant, smaller alternative species (Peres,
2001). A consequence of heavy hunting pressure on large-bodied mammals is gradual
population declines (Nasi et al., 2011). Eventually hunters will be forced to exploit a greater
range of smaller, less preferred species as they will offer higher rates of return. Mean body
size is positively related to game species richness, suggesting that the increased use of
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smaller, less desired species is a consequence of large game depletion and changes in hunter
selectivity. Even small scale subsistence hunting can result in marked declines of large
bodied terrestrial species (Peres, 2001). In addition, certain species face greater dangers since
the demand for these species is based on preference, a perceived notion of superior taste and
demand for larger bodied animals (Barnett, 2000). Not all large bodied species are
susceptible to hunting, and some have a greater ability to tolerate high hunting off-take rates
and can even adapt and thrive in changing environments. Unfortunately, aside from primates,
which in some regions have been extensively studied, very little is known on the harvest and
consumption patterns of other wild meat species. Studies on the susceptibility of species to
over-hunting are important for conservation biologists as they help to determine how to treat
species that are hunted and which require immediate attention (Cullen, 2000).
Declines in wildlife populations throughout the continents studied are apparent. Hunting can
cause numerous yet not completely understood effects, which can alter the overall function,
structure and composition of the ecosystem (Nasi et al., 2010). In some cases it is
straightforward to predict, wild meat off-take pressure is unsustainable and contributes
negatively to the conservation of wildlife. Proper use of wild meat resources has the ability to
promote both conservation and community development. In order for this to be achieved,
considerable effort is required to increase levels of monitoring and regulation of the current
wild meat industry.
4.6

Human-wildlife conflicts

Increasing human population growth and the concomitant increase in the use of natural
resources has led to a greater occurrence of HWC. In many parts of the world, people and
animals are progressively coming into conflict over space and food. The impacts are huge to
both parties with humans losing livestock, crops, property and even their lives. HWC is a
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serious threat for the survival of many endangered species around the word, especially for
large carnivores and so their protection is of the outmost importance (Distefano, 2005).
HWC with carnivores is said to be the most important cause for adult carnivore mortality
around protected areas (Distefano, 2005). Large carnivores are predisposed to such conflicts
as their spatial requirements and dietary needs often overlap with people. Habitat degradation
and lower prey availability have both forced carnivores to live in close proximity to villages,
and to compete for both space and prey species, often in the form of livestock (Darr et al.,
2009). Such conflicts have a substantial yet disproportionate financial impact on rural
communities. Those living in close proximity to carnivores usually tend to be within the
lowest income category. Economic losses inflicted by predators often lead to retaliatory
responses by agro-pastoralists through direct persecution of the predator, and many harbour
deep resentment for large carnivores that they consider pests (Graham et al., 2005). Local
people often misidentify problem animals or downplay the role that other threats (e.g.
disease) or mismanagement have on livestock survival, and that for the most part seems to be
the primary cause of livestock loss (Darr et al., 2009; Lamarque et al., 2009).
Conflict between humans and carnivores that kill livestock is a worldwide problem, and can
have significant complications for conservation. Arguably human-carnivore conflicts are said
to be a major obstacle to community support of regional conservation initiatives. Local
inhabitants can therefore stall conservation plans through the opposition of wildlife
sanctuaries or through resistance to the reintroduction of extirpated predators in PAs
bordering their villages (Distefano, 2005; Graham et al., 2005). While hunting yields meat
and other useful forms of tradeable animal parts, the risk of wildlife imposed damage is often
too high for residents, and it is often easier to handle the problem now (i.e. eliminating the
animal) than deal with the consequences later (Bulte and Rondeau, 2005).
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It is clear that given the current population growth rate of humans, the increasing demand for
natural resources and the growing pressures on land, HWC will not be eradicated in the near
future and needs to be managed (Distefano, 2005). HWC is a complex facet of wildlife
management and it is important that both the goals of wildlife conservation and economic
livelihoods are met. There is a need to improve the understanding of the ecological, social
and cultural dimensions of HWCs at present (Lamarque et al., 2009). Any attempts to
mitigate the problem should be based on explicit understanding of the conflict patterns.
Prevention of attacks is perhaps the most important aspect in resolving issues. Considering
how to reduce HWC in the early stages of planning may be better than the creation of the
financial and human resources required in working with local communities to address
conflicts when they occur (Nyhus and Tilson, 2004). More research and data are required to
understand where and how many of these problem predators there are and to identify
potential conflict hot spots. Careful monitoring of problem animals could be used to learn
about their movements and behaviours to avoid HWC and to educate people on how to
reduce the risk of attacks. Most importantly it will help educate people on the significance of
an intact healthy forest system, through the coexistence of both carnivore and other wildlife
present in the region and sustainable harvest of natural resources (Distefano, 2005; Gurung et
al., 2008; Sangay and Vernes, 2008).
With habitat being lost, and forests becoming increasingly fragmented, HWCs can present as
a growing problem that undermines any success for conservation management. Methods to
reduce HWCs include compensation schemes, to lessen the impacts of losses on farmers and
pastoralists and to promote wildlife conservation. The logic behind compensation schemes
for conservation management is appealing but highly controversial, and many question
whether it is the most effective and efficient use of already scarce conservation funds (Nyhus
et al., 2005). Although compensation programs may be better alternative to more traditional
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methods of animal management, such as lethal control, they may not be suitable in all cases
(Wagner et al., 1997). The inability of countries throughout the world to properly fund and
manage conservation projects is possibly why many believe that the impacts of compensation
programs may have ambiguous effect on wildlife conservation (Nyhus et al., 2005,). Bulte
and Rondeau (2005) also determined that in some areas, giving compensation for property
damage by wildlife may distort incentives to protect it. The net effect could in fact be
detrimental to the conservation of wildlife. Compensation programs, under certain
circumstances, can be an effective response to HWC, especially when endangered or rare
species are the main problem and when lethal control is undesirable (Nyhus et al., 2005).
However, if compensation programs are not carried out with adequate attention, they may
cause farmers and pastoralists to be increasingly frustrated and lose interest in protecting
wildlife. It is therefore essential that policy makers and practitioners be aware of the potential
adverse effects of compensation to prevent undesirable outcomes.
4.7

Changes to indigenous lifestyles

Many studies have demonstrated that a growing majority of indigenous population are
quickly losing much of their cultural identities causing drastic changes to their lifestyles. Not
only are many groups becoming more sedentary in their lifestyle, but their exclusive
dependence on natural resources has diminished to the point that they have been forced to
enter the market economy through jobs in agriculture, ranching or extractive resource
industries (Mainka and Trivedi 2002). In the past the general rule was to hunt only for the
family's need, or to hunt for the next meal. Few if any indigenous groups continue to hunt
mainly for subsistence; many have changed their cultural and traditional beliefs, resulting in
hunting practices that are geared for a commercial end (Altherr, 2007). Ostensibly, one also
has to consider that there exists the possibility that commercial hunters are driving traditional
subsistence hunters into the trade. As Hitchcock et al. (1996) explain, for a traditional
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subsistence hunter it becomes more difficult to hunt animals once they are depleted in a
region as a consequence of commercial hunting. Therefore even if these cultures prefer to
remain isolated in some regions it is possible the outside influences have caused them to
switch to more modern hunting techniques to be able to keep up with demand16.
A fear for many is that as subsistence hunters (or most indigenous populations) are losing
their socioeconomic and cultural characteristics as they progressively become integrated into
the global economy, they succumb to acculturation and population pressures, losing their
attachment to their own resource catchment area (Stearman, 2000; Alves and Rosa, 2005).
This may lead to a loss of motivation to sustainably use resources, and to retain pertinent
indigenous knowledge of the resources being used (Alves et al., 2009a). For centuries healers
and indigenous peoples have collected medicines from both plant and animal species without
seriously threatening population dynamics because of low levels of harvesting (Alves and
Rosa, 2005). Resources were once used sparingly by subsistence hunters, but this is no longer
the case. When a sedentary lifestyle is coupled with greater availability of more efficient
hunting weapon, better transportation means, and a changing mentality, it is more likely to
increase hunting pressure (De Souza-Mazurek et al., 2000). Even with integration into the
market economy, the demand for wildlife as a main food source and monetary source of
income decreases only when the resource is depleted or gone.
4.8

Protected areas

A view in favour of wildlife conservation is that if the wild meat trade is unsustainable, the
easiest and possibly the quickest solution to solving this problem would be to ban the trade
16

A good example of changes that occurred within the hunting practices of an indigenous group can be
seen with the Ju/‟Hoansi of North-western Botswana, whose lifestyle and hunting activities have been
well studied and documented for over 60 years. The reader is strongly recommended to read Hitchcock
et al. (1996) for a brief description.
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altogether. However, arguments against this are both based on “welfare-related issues (in
terms of livelihood and economic benefits) and practicality” (Brown, 2003, p.7) (the low
likelihood of success that this will stop biodiversity loss). Moreover, a total ban on hunting is
not realistic as it may incite hunters, traders and wild meat consumers to drive the trade
underground where it will become completely unregulated (Blum, ND). Protected areas have
restricted resource use by local populations and have lead to extensible resource alienation
and economic hardship for many rural groups. As a result locals have perpetuated a negative
association with PAs. Many communities that hunt wildlife for subsistence or commercial
purpose often view protected areas as cultural oppositions as well as means to restrict their
rights to use natural resources (Siurua, 2006). This is a consequence of a top-down system of
design by conservationists and governments with little to no involvement of local
communities (Fraser et al., 2006).
The challenge now is to be able to involve local people in a range of activities and
development strategies surrounding wildlife conservation. Management and conservation
plans must consider the social and cultural contexts of the people involved, and they must be
implemented in accord with the populations who use those resources (Refisch and Koné,
2005). For this involvement to be effective and for development to be truly participatory, a
deeper understanding of people‟s relations with the environment is needed. Recognition of
PAs as vital sources of game would help change the negative regards in which many locals
hold these areas. If local communities were to see the importance of recognizing PAs as
potential sources for game populations, they could be persuaded into being involved in the
protection of those areas (Novaro et al., 2000).
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4.9

Wildlife management

Many countries have implanted strategies to manage dwindling wildlife numbers.
Governments now face the challenge of reducing wildlife exploitation while assuring that all
human beings can have access to the basic necessities. Several countries are now undertaking
the task of coming up with new or improved methods to meet both conservation and
development needs, whether it is finding alternative food products or employment
opportunities for participants of the wild meat trade, or by imposing harsher sentences for
those who are choosing to break wildlife laws.
One method to regulate hunting activities and maintain effective wildlife management is to
stop the wild meat trade by targeting its sale and distribution. In addition to providing a
monitoring tool for the illegal wild meat trade, DNA bar-coding could potentially serve as a
tool for generating a global database of tropical wildlife species. This type of testing has the
added bonus of requiring minimal effort, and is time and cost effective (Hebert and Gregory,
2005). However, DNA bar-coding is a relatively young science and not without faults (Meyer
and Paulay, 2005; Moritz and Cicero, 2004). In order to properly identify the species that are
considered threatened in the wild, the first step is to build a library database that is both
easily accessible and reliable. The creation of a global database is currently taken place
(iBOL, 2011), but it begs the question as to where these samples will be collected, tested, and
as to who is qualified to test them. Likewise, if the objective is to stop the international wild
meat trade to lessen the pressures of illegal hunting on wildlife, then one would assume that
the best approach would be to confiscate the animal (or product) prior to export and at entry
points. Authorities would be able to incur penalties and fees on exporters, and given enough
time, even reduce incentives to continue the trade. However, many of the export countries
already suffer from a lack of funding for conservation programs. The proper facilities,
personnel and training required for this type of project to work may not exist at present in
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these countries, but CBOL is helping researchers establish bar-coding facilities and to obtain
the necessary equipment by working in conjunction with countries that have proper facilities,
equipment and personnel.
Stopping the export and import of wild meat (especially at an international scale) can lessen
the impact of the wild meat trade, but it still does not solve the problem of local harvesting.
Methods must focus on how to reduce the scale of harvesting by steering consumer
preference towards more sustainable alternative. Wildlife farming and mini-livestock farming
have been suggested as possible alternatives to reduce the impacts of illegal hunting on
wildlife populations, especially for wild meat species that are facing extinctions as a result of
being targeted by an increasingly unsustainable practice (Mockrin et al., 2005). The concept
has been carried out in some areas of the world (e.g. capybara and paca in South America,
grasscutters and duikers in Africa). However, wildlife farming is highly controversial,
especially in regards to the viability of such farming, high cost of operation, and
unintentional side effects it may produce for wildlife populations (Wilkie and Carpenter,
1999a; Mockrin, et al., 2005; Hoffman, 2008), in particular when dealing with species that
are already endangered and that cannot afford any further harvesting. Wildlife farming has
already met with economic and technical failures in parts of Africa and South America and as
such, has failed to meet the goal of alleviating pressure on wildlife (Bennett, 2002; Brown
and Williams, 2003). From the available literature, it seems unlikely that wildlife farming
will have much success in tropical forests regions, mainly given that it does not seem to be
economically viable. This is particularly true for poverty stricken regions where locals
consume hunted wildlife because it is the cheapest alternative. Similarly, sport and trophy
hunting have been proposed as a method to sustainably harvest wildlife while ensuring that
the rights of local villages and the inhabitants are respected (Barnett, 2002; Loveridge et al.,
2006). Unfortunately, many trophy hunting concessions have not been successful owing to
improper management, corruption, and disproportionate distribution of funds, providing
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weak incentives for locals to conserve potential trophy hunting animals (Lindsey et al., 2007;
Morrison et al., 2009). More information is needed for trophy hunting and sport hunting
needs to be advocated as sustained sources of revenue to offset the cost of monitoring of
wildlife populations, necessary to ensure sustainable hunting quotas (Lindsey et al., 2007).
The goal of the management strategies mentioned in the previous chapter in reducing the
impacts of hunting on wildlife can be reached only if locals have incentives and no negative
perceptions towards wildlife management. It is now a common view among scientists that
traditional environmental programs have failed as a result of lacking key players (local
communities) in their developing plans. Many researchers are suggesting that the best
approach in tackling the wild meat crisis requires the participation of the local communities
in addition to expert based knowledge (Milner-Gulland et al., 2003; Fraser et al., 2006; Nasi
et al., 2010). There has also been considerable evidence that women can play key roles in
wildlife conservation strategies. Since women are the primary care givers, they play crucial
roles in household food security (Williamson, 2002). Moreover, they are known to play
crucial roles in the sale and distribution of wild meat and producers. Empowering women in
natural resource management and educating them will perhaps serve to facilitate wildlife
conservation in many areas.
Fraser et al. (2006) have demonstrated that a bottom-up approach (community integrating
assessments) has been beneficial for environmental management in several ways. As
mentioned by the aforementioned authors, it can be useful in gathering (selecting and
choosing) relevant information lists of indicators that could be used to obtain a more accurate
assessment about pending local environmental problems. Eventually this will allow for
proper monitoring of an area and guide conservationists into planning specific management
strategies for sustainable use of local resources. It can also be useful in determining and
identifying the concerns of local communities, in addition to allowing their empowerment in
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matters concerning the capacity to manage local resources. Fraser et al. (2006) also indicated
that such an approach does have its setbacks. There has been no assurance that community
involvement can successfully solve the problem of sustainable resource use in the long run.
Moreover, community involvement processes require time, both in the collection of data and
the interpretation, which is a drawback when immediate solutions are needed. Lastly the
scale at which management and public participation occurs also needs to be considered to
avoid gathering information that is not relevant or significant to the study area. The biggest
success of this type of management strategy is community involvement.
Perhaps the biggest challenge to policy makers is to determine why people eat wild meat.
Many argue that the consumption of wild meat for some is a cultural preference and that it
depends on the consumer‟s willingness to pay a premium price over domestic meat for the
privilege of eating wild meat (Wilkie and Carpenter, 1999a; Barnett, 2000; Mainka and
Trivedi, 2002; Brown and Williams 2003). For those less concerned about the cost it has
more to do with a matter of taste than necessity. Other evidence suggests that wild meat is
often simply the only source of animal protein available, and since it tends to be cheaper than
domestic meat substitutes it plays a huge role in household diets (Wilkie and Carpenter,
1999a). For a majority of consumers, the level of dependence has to do with accessibility and
availability (Brown and Williams, 2003).
Understanding why people eat wild meat and the role that its consumption plays in household
nutrition and income is critical to develop strategies to properly manage wildlife hunting and
prevent overexploitation. If wild meat is eaten because it is cheaper or because there are no
other substitutes available then it would be beneficial for policy makers to raise the relative
price of wild meat while lowering that of domestic meat. This could be done through law
enforcement (severe punishments for those breaking the law) or taxation and providing
incentives to increase availability of substitutes (Schenck et al, 2006). A fine however must
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be high enough to dissuade the hunter from selling his catch, and only if the probability of
detection at the point of sale are high (Damania et al., 2005). It is not clear what the impact
of taxation or imposing fines has on the levels of consumption versus sale, or between the
different technologies used (i.e. guns vs. snares). If, however, wild meat is eaten because
consumers prefer the taste (provided that they can afford to pay for wild meat), then demand
is less responsive to price changes and domestic alternatives will not be a viable substitution
(Schenck et al, 2006). Given the importance of wild meat to local diets and the absence of
alternative sources of protein, changing consumer preferences through environmental
education and social marketing is only likely to be effective for wild meat consumed as a
luxury item or a matter of preference.
It is not known how the diet of people might change given the reduction or extinction of
wildlife resources. It might lead to a shift in consumer behaviour, shifting to more
domesticated meat alternatives supplemented with products from garden farming. If
conservation campaigns intend to reduce wild meat consumption, a cheap, accepted and
sustainable alternative animal protein source should be made available in order to start
changing local wild meat consumer behaviour (Wilcox and Nambu, 2007). Unless families
have access to a substitute for wild meat, any attempt at curtailing the wild meat trade will
not be successful and will result in continuous unsustainable exploitation of wildlife.
Even if demand is driven by consumers, hunters are the direct link with wildlife and so
ultimately they determine, to an extent, which species are at risk (Bowen-Jones et al., 2003).
Even if prices rise as a result of stricter law enforcement or due to wild meat scarcity, and
substitutes prices become more competitive, hunting will continue in areas were wild meat
capture and transport cost remains comparable to the costs of livestock rearing (Wilkie and
Carpenter, 1999a). This information is of particular importance to properly establish
conservation policies and mitigation strategies. In order to properly assess the importance of
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wild meat on local economies, policy makers need to know 1) the cash income generated by
hunting per capita relative to alternative sources of cash income; 2) the relative contribution
of wild meat to animal protein component of an average individual‟s diet; 3) the local
availability of affordable substitutes for wild meat (Wilkie and Carpenter, 1999a). If wild
meat continues to be an open access resource, given current population growth levels, per
capita demand and if no other meat substitutes are made readily available, it is highly
probable that many wildlife species will be extirpated from forest areas closest to demand
centres.
The relationship between improved economic livelihoods and the demand for wild meat is
neither simple nor properly studied. There is little evidence in the literature indicating that
people stop using wildlife as their socio-economic conditions improve. In fact the opposite
seems to hold true; increasing wealth has little effect on levels of harvest and trade. In some
cases, evidence seems to indicate that as households increased their wealth, they also
increased their level of participation in wildlife harvesting and trade for additional income
(Bennett and Robinson, 2000; Wilkie and Godoy, 2001). Increasing wealth and income may
also have acted as a means to increase the number of consumers, as they were now able to
afford wild meat and wildlife products that were once deemed as luxury goods. Therefore,
any conservation techniques oriented to reduce extraction rates by changing the mindset of
only the poorest households will unlikely be successful since it excludes a significant
proportion of the participants who are engaged in the wild meat trade. Conservation
strategies aimed at reducing poverty or improving the livelihood of rural inhabitants, need to
be designed according to the purpose and motivation for local‟s involvement in harvesting
wildlife (TRAFFIC, 2008). While economic development is important for betterment of
living standard, it will not in itself reduce demand for wild meat (Milner-Gulland et al.,
2003). It is therefore important that conservationists and governments invest in educating the
general public on environmental conservation and local economic development, in addition
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to short and long term potential economic benefits associated with wildlife protection.
Communities should be educated on proper sustainability of natural resource use, from both
the food security and conservation perspective (Milner-Gulland et al., 2003).
Many conservationists would argue that it is possible for locals and wildlife to co-exist, and
if properly managed, wildlife resources present an opportunity for sustainable development.
However, this puts the responsibility entirely on governments and policy makers to put in
place regulations and measures that reduce the threats on wildlife and enable local people to
obtain benefits. The wild meat crisis is in large part a problem resulting from an unmanaged
resource being unsustainably used because of inadequate governance and policies (Nasi et
al., 2008; TRAFFIC, 2008). To a certain extent levels of enforcement of wildlife laws and
regulations are determined by the willingness and ability of mandated authorities to control
wildlife harvesting and trade. Corruption is cited by many as a factor causing the failure to
halt the illegal trade in wildlife products. Furthermore, enforcement of wildlife laws and
sentencing of law breakers may be further undermined because many authorities do not see
the wildlife trade or breaking of wildlife laws as a serious offence (TRAFFIC, 2008). Laws
used to protect wildlife in developed countries are successful, and this is because their
citizens have economic alternatives, giving them a greater opportunity to make a living and
consequently more options to purchase food. Laws established to protect wildlife in
developing tropical nations will unlikely be successful as long as their citizens continue to
live at a subsistence level (Wright, 2003), even if locals have invested interest in properly
managing resources. Moreover, in various countries, existing wildlife policies are either
outdated, contradictory and in many cases require additional clarification (Distefano, 2005).
Several studies indicate that enforcement and broader governance are critical factors
determining the effectiveness of pre-existing laws; they will have the most immediate effect
on controlling the quantity of wild meat entering into markets (Wilkie and Godoy, 2001;
TRAFFIC, 2008).
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In terms of wildlife management, an overall reduction in hunting pressure remains the ideal
conservation strategy. For a variety of reasons, such reductions may not be feasible in many
rural settings (Koster, 2008b). Two of the greatest challenges to wildlife conservation are 1)
how to integrate human needs with conservation needs and 2) how to change people‟s views
on wildlife from resources to be exploited to something to be protected for its intrinsic value
(Wilkie and Carpenter, 1999a). In many regions of the world human populations still live in
extreme poverty, and the harvest or capture of animals is linked with many socioeconomic
factors. In fact the highest pressure is reported during food shortages. As Alves et al. (2009a)
have pointed out; poverty is a significant driver of hunting behaviours that place negative
pressures on local ecosystems. Moreover, the appeal to change from a subsistence form of
hunting to a commercial one is that the income gained is “quick, easy money”, and because it
is an activity requiring little investment but has a great potential for rapid returns (Solly,
2004). Often the roles of wildlife in rural food security is not well understood and in many
areas wild meat still plays a role in providing for balanced diets in both rural and urban
settings. In order for wildlife management strategies to be effective, more information on the
type, frequency and quantities of wild meat consumed in villages relative to other sources of
protein is needed. Furthermore, information is needed on where the sources of protein
(domestic or wild) are being obtained, and how much was spent on obtaining it.
Successful wildlife management and rural development require baseline information on
wildlife use, as well as on the current status of wildlife populations and habitats. A task that
is far from being simple, given the high number of species involved, the biology and ecology
of these animals, and the resources available to researchers (limited time, funding, and
personnel among other things). It is clear that from the literature regarding wild meat hunting
more research is required. Information regarding this trade is either nonexistent, limited to
certain regions of the world or too old to be considered accurate, especially when one sees
how quickly the trade has changed. Problems observed while reading most of the literature
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involved interviewees' unwillingness to provide information on their consumption and
hunting habits. Many of the sources of data were obtained through semi structured interviews
and questionnaires. The reliability of these methods often remains debatable especially since
people can lie or withhold information if they fear being sanctioned (Robinson and Bennett,
2000; Wato et al., 2006; Gavin et al., 2010; Knapp et al., 2010). Hunting and the trade of
wildlife is considered illegal in many countries and yet the practice is still prevalent. Given
the illegality for the trade and the reluctance of household to discuss it, what is often reported
is not necessarily a very good representation of what is actually occurring. Given the lack or
quality of information it is not always easy to estimate the trends and the sustainability of
animal populations being exploited. The most important aspect for now is to ensure research
is carried out on household use and importance of wild meat.
The need for scientific monitoring is becoming a reoccurring theme in conservation biology.
Monitoring is also used to identify areas that need further research and conservation
management interference. Furthermore, scientific monitoring is also used to quantify changes
that have occurred in populations following disturbances and management intervention
(Brashares and Sam, 2005). It is difficult to determine whether conservation strategies have
been successful or if targets have been met without a robust and repeatable system for
monitoring the changes that are occurring. Ideally, monitoring schemes should be
scientifically rigorous, allow good spatial and temporal coverage and be sustainable over
extended time scales to properly access population and community level processes
(Brashares and Sam, 2005). Although researchers (experts) strive to meet these requirements,
they are often quite demanding and costly to achieve. Furthermore, expert monitoring may
have little influence on conservation decisions because results are not considered to be valid
by resource users or stakeholder at a local level. Therefore a shift to more participatory and
inclusive approach has been taken (Bowen-Jones and Pendry, 1999). This includes
participatory monitoring, community-based monitoring, hunter self monitoring and ranger
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based monitoring. These schemes may be more financially sustainable over time and because
the resource users are the ones involved, it may be easier to implement than if it was entirely
expert based (Rist et al., 2008). It would also allow for greater spatial coverage, quicker
management decisions, and lead to increased compliance and participation from locals, while
also allowing a change in attitude towards more environmentally sustainable practices. Even
at this level any data collected needs to be organized in an orderly fashion, analysed and
presented to decisions makers (Rist et al., 2008). Of course, there are still a few issues with
local monitoring (and expert based monitoring to a certain extent), especially since
perceptions may be slightly biased, possibly altering their results (Gavin et al., 2010; Knapp
et al., 2010). It is therefore important that local monitoring be used in conjunction with
expert based monitoring.
With international development aid now focused in large part on poverty reduction, there is
growing discussion on the role that wild meat plays in poverty alleviation. Wild meat
provides rural people with an open access source of animal protein and a source of income
when either alternative protein sources or employment opportunities cannot be found.
Therefore, there are increasing concerns that the removal or reduction of these resources will
not only have a negative short term impact but also a long term consequence for the food
security and over well being of forest dwellers. Many further believe that wild meat
harvesting and trade is a “bandage” to widespread poverty and is unlikely to be a viable long
term solution. Strategies to lessen the pressures of the wild meat trade will have to focus on
defining the problem to ultimately halt unsustainable hunting where it exists.
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Conclusion

The objective of this essay was to address the challenges associated with future management
of wildlife species affected by subsistence hunting. It was imperative to first determine what
subsistence hunting constitutes and what role it plays in the lives of forest dwellers to
understand why the task is so difficult for conservationists to undertake. Based on the
literature, subsistence hunting and harvesting of wild animals has always been and continues
to be an important aspect of many societies. Hunting provides the main source of animal
protein and plays a vital role in people‟s diets, especially in areas where livestock husbandry
is not feasible. Rural and urban people in many of the world‟s poor nations use wild meat and
wild animal products as a major source of protein, income and to serve multiple social roles.
However, the literature also indicates that subsistence hunting conducted now differs
significantly from what it once was in the past. Once, the primary objective of hunters was to
procure food, skins or other products for daily survival. Nowadays the literature indicates that
the majority of subsistence hunters sell their catch for additional income, without any
concerns of future impactions that uncontrolled hunting has on their livelihoods. In short
subsistence hunting is becoming a commercial enterprise and if hunting continues at the
present rate, it will mean a loss of wildlife, valued sources of food, and income for a large
number of families, and inevitable loss of diversity
What makes subsistence hunting difficult for conservationists to address is that the links
between socio-economic status and participation in the wild meat trade are complex.
Moreover, several factors have helped accelerate the shift to a more commercially driven
enterprise. Aspects such as increasing human population growth rates, proliferation of armed
weapons and motorized cars, urbanization, increased poverty, lax laws, and lack of
agricultural land have all helped fuel the wild meat crisis. Moreover, the construction of
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roads and infrastructure development, and the opening up of new forested areas made
possible by natural resource extraction companies has help increased market availability of
wildlife. It also helped to improve regional trade networks, expand road systems and increase
market integration of the wild meat trade; increasing volume and value of wild meat. Entry
into the wild meat trade is relatively simple since it has low technical and financial entry
requirements and has the ability to quickly provide cash gains. And since the wild meat trade
represents a relatively freely accessible and lucrative livelihood option, it is especially
attractive to the poor.
In order to meet the objective it was also important to determine what the implications to
changes to subsistence hunting activities were on wildlife. Based on the literature found for
this essay one can conclude that as hunting is shifting from a subsistence need to more
economical trade, wildlife will continue to be heavily impacted. Hunting wildlife for food is
now believed to be a greater immediate threat than is deforestation in most tropical forest
areas. Depending on the scale, hunting can be a very disruptive process that can trigger
numerous indirect effects; it can alter both 1) animal populations and 2) the structure and
composition of ecosystems (Nasi et al., 2011). Species respond differently to hunting
pressure, some appear to be highly vulnerable (species such as large ungulates, primates and
carnivores), and their populations plummet with intensive hunting. These animals tend to be
larger-bodied, longer lived species with low intrinsic rates of population increase. They also
tend to be the preferred species for hunters as they render the most meat and saleable
products. Other species seem relatively unaffected by hunting and some may even increase in
abundance, especially in areas where larger species have been altogether hunted to
extinction. These species are generally small or medium sized, have high intrinsic rates of
population increase, and relatively short life spans, species such as rodents or small
ungulates. These smaller species start to make up the majority of animals harvested when
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larger species become scarce. Nevertheless even these species are beginning to show a
marked decline in the wild due to overharvesting.
Finally the information was compiled and was used to answer the objective of the essay; to
determine if subsistence hunting was feasible in the long run and what course of action would
be necessary for the future management of dwindling wildlife populations. Based on what
little information was found for this essay, it is reasonable to conclude that subsistence
hunting, at present, is not sustainable in the long run and governments must take immediate
action to make sure hunting is regulated. However despite the growing awareness and
increased international attention now focused on the serious threat of uncontrolled hunting,
information on the wild meat harvest and trade is incomplete. While many studies have
reported wild meat entry into markets, few have successfully documented the economic value
that wild meat plays. Furthermore, our understanding of the complex interactions between
the ecological, political, socio-economical and cultural dimensions of the wild meat trade and
harvest are at best incomplete. Of the studies that exist many are limited to single sites and
most reports are not easily accessible to key audiences. As a result researchers,
conservationists, and even policy makers do not get the objective information required to
make proper policy or management decisions for wildlife conservation. Additionally the
difficulty they face lies in finding ways to conserve threatened and endangered wildlife
species, without compromising the health and wellbeing of poor rural and urban families. It
is a complex matter that is neither new, nor easy to solve. A combination of multidisciplinary
approaches will be required to be able to achieve a more sustainable use of wildlife for food.
Furthermore a more profound understanding on the use and trade of wild meat, the
strengthening of legal frameworks, increasing accessibility of food and livelihood
alternatives, and providing educational workshops on the sustainable use of wildlife and
natural resources will all be imperative to slow down or halt the wild meat crisis.
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Recommendations

There is no simple solution to the problem of unsustainable hunting. Acknowledging the
contribution of wild meat and other animal products to the global economy will be a
first step towards sustainable management.

1) It is evident from the literature review that many countries already have pre-existing
laws regarding where, when, how, what and who can hunt. The problems are not in so
much the policies as many governments have already started to realize the impact of
losing biodiversity. The problem lies in the enforcement of these laws and the severity of
the punishment for those who break them. It is highly recommendable that:
i) Training be given to park guards or enforcement officers so that they will not
only understand the benefits of conserving wildlife but also may take a sense
of pride in what they do;
ii) The salaries given to park rangers should be high enough to dissuade them
from accepting bribes. The possibility of having full time employment, which
is some cases is much more important may be enough to prevent corruption ;
iii) Joint anti-poaching patrols of park rangers and members of the local
community are implemented.

2) It is clear that much more studies and up-to-date data are needed in both Asia and
Central and South America, perhaps more so in the Neotropics, where levels of wild
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meat consumption and trade are only known at a local scale and in geographically
limited regions. Moreover, most of the studies tend to be localized in regions that are
remote from most market centres. They also ignore the importance that source sink
systems may play in the sustainability of hunting. Steinmetz et al. (2006) argue that the
status of wildlife at any site is determined by past and present processes, including
subsistence hunting, poaching, habitat loss, fragmentation, ecological succession, and
natural disturbances. Local people have greater in depth knowledge of the area and can
provide important insight for site specific conservation planning. The knowledge that
they possess is often not well understood or unavailable to staff in protected areas and
conservation biologists. Understanding the history of the area can help managers assess
human impacts and establish a frame of reference for assessing realistic management
goals and prioritize conservation efforts. This can be done by:

i) Establishing collaborative wildlife workshops in communities, the purpose of
which would be to draw out hard-to-find ecological information. The general
goals would be to assess distribution and abundance of harvested species,
identifying priority areas, and building relationships with the local residents.
The strongest indicators of a possible extinction risks for many species are the
size of populations and their population trends over time. Information used to
determine the status of a declining population is mainly done through direct
observations. This is often not only difficult but not entirely feasible to do
considering the time, money and resources that researchers must invest in
order to acquire this information. Locals on the other hand will have firsthand
knowledge about animals that live in the area and will usually be the first to
notice any changes occurring in a population, especially if they have lived in
the study area for a long period of time. Wildlife workshops can therefore
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generate information that is not only site specific but important for assessing
species status by combining the knowledge of local residents into an
information base regarding the conservation status of mammals.

ii) Integration of community members in conservation projects in developing a
shared understanding of conservation problems. Local inhabitants often do not
perceive their land use or hunting practices as actions having any, or at the
most, minimal consequences (whether it is negative or positive). Wildlife
workshops are useful tools for conservation planning as they can be used to
obtain and synthesize hard-to-find ecological information that is context
specific and accessible. They also open conduits of communication between
the local people and conservationists. By allowing local people to be
integrated in problem analysis, and partaking a role and responsibility in the
management of conservation plans, both groups can identify mutual
conservation goals (Steinmetz et al., 2006).

3)

HWCs are a serious problem for many large carnivore species. Locals will often place
themselves in dangerous situations by increasing the probability encountering wild
animals while harvesting natural forest resources near border regions. Furthermore, lax
herding and improper livestock management is a major problem leading to HWC's.
Campaigns to educate on either conservation or law enforcement will unlikely have
much impact on hunting these wild animals, especially in regions where HWC's has
caused locals to resent the notion of protecting wildlife (in particular large carnivores).
Campaigns should perhaps be redirected in educating locals on how to harvest natural
resources more safely, and how to better manage their livestock to avoid HWC's, being
careful as to use culturally appropriate language and methods. The only recommendation
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is to ensure that hunters, resources users and people involved in the wild meat trade are
properly educated on the inherent dangers associated with these activities. Perhaps the
creation of an international forum that acts as network for sharing information and
expertise in addressing HWCs (that provides information on high-risk areas,
recommendations and effective management principles on both livestock and resource
use), will allow authorities to determine the proper method or strategy to reduce the
number of conflicts while simultaneously improve the lives of locals and protect
wildlife.
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Annex 1
List of hunted Mammalian species
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A 1.1 List of harvested mammalian species according to the IUCN Red list.
Scientific Name
Latin America
CARNIVORA
CANIDAE
Atelocynus microtis
Canis latrans
Cerdocyon thous
Chrysocyon brachyurus
Pseudalopex culpaeus
Pseudalopex fulvipes
Pseudalopex griseus
Pseudalopex gymnocercus
Pseudalopex sechurae
Speothos venaticus
Urocyon cinereoargenteus
FELIDAE
Leopardus colocolo
Leopardus geoffroyi
Leopardus jacobita
Leopardus pardalis
Leopardus tigrinus
Leopardus wiedii
Panthera onca
Puma concolor
Puma yagouaroundi
MEPHITIDAE
Conepatus chinga
Conepatus humboldtii
Conepatus semistriatus
Mephitis macroura
Spilogale gracilis
MUSTELIDAE
Galictis cuja
Galictis vittata
Lontra longicaudis
Lontra provocax
Pteronura brasiliensis
Taxidea taxus

Common English Name

Status1 Pop.
Trend2

Short-eared Dog
Coyote
Crab-eating Fox
Maned Wolf
Culpeo
Darwin's Fox
South American Grey Fox
Pampas Fox
Sechura Fox
Bush Dog
Grey Fox

NT
LC
LC
NT
LC
CR
LC
LC
NT
NT
LC

DE
IN
ST
UN
ST
DE
ST
IN
UN
UN
ST

Pampas Cat
Geoffroy's Cat
Andean Cat
Ocelot
Oncilla
Margay
Jaguar
Puma
Jaguarundi

NT
NT
EN
LC
VU
NT
NT
LC
LC

DE
DE
DE
DE
DE
DE
DE
DE
DE

Molina's Hog-nosed Skunk
Humboldt's Hog-nosed Skunk
Striped Hog-nosed Skunk
Hooded Skunk
Western Spotted Skunk

LC
LC
LC
LC
LC

DE
ST
UN
IN
DE

Lesser Grison
Greater Grison
Neotropical Otter
Southern River Otter
Giant Otter
American Badger

LC
LC
DD
EN
EN
LC

UN
ST
DE
DE
DE
DE
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PROCYONIDAE
Bassaricyon beddardi
Bassaricyon gabbii
Bassaricyon pauli
Bassariscus sumichrasti
Nasua narica
Nasua nasua
Potos flavus
Procyon cancrivorus
URSIDAE
Tremarctos ornatus
CETARTIODACTYLA
CAMELIDAE
Lama guanicoe
CERVIDAE
Blastocerus dichotomus
Hippocamelus antisensis
Hippocamelus bisulcus
Mazama americana
Mazama gouazoubira
Mazama nana
Mazama nemorivaga
Mazama pandora
Mazama temama
Odocoileus virginianus
Ozotoceros bezoarticus
Pudu mephistophiles
Pudu puda
TAYASSUIDAE
Catagonus wagneri
Pecari maximus
Pecari tajacu
Tayassu pecari
CHIROPTERA
PHYLLOSTOMIDAE
Platyrrhinus recifinus
CINGULATA
DASYPODIDAE
Cabassous chacoensis
Cabassous tatouay
Cabassous unicinctus

Beddard's Olingo
Olingo
Chiriqui Olingo
Cacomistle
White-nosed Coati
South American Coati
Kinkajou
Crab-eating Raccoon

LC
LC
DD
LC
LC
LC
LC
LC

UN
UN
UN
UN
DE
DE
DE
DE

Spectacled Bear

VU

DE

Guanaco

LC

ST

Marsh Deer
Taruca
Patagonian Huemul
Red Brocket
Gray Brocket
Brazilian Dwarf Brocket
Amazonian Brown Brocket
Yucatan brown Brocket
Central American Red Brocket
White-tailed Deer
Pampas Deer
Northern Pudu
Southern Pudu

VU
VU
EN
DD
LC
DD
LC
VU
DD
LC
NT
VU
VU

DE
DE
DE
UN
DE
UN
DE
DE
DE
ST
DE
DE
DE

Chacoan Peccary
Giant Peccary
Collared Peccary
White-lipped Peccary

EN
DD
LC
NT

DE
UN
ST
DE

Recife Broad-nosed Bat

LC

UN

Chacoan Naked-tailed Armadillo
Greater Naked-tailed Armadillo
Southern Naked-tailed Armadillo

NT
LC
LC

UN
UN
UN
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Chaetophractus nationi
Chaetophractus vellerosus
Chaetophractus villosus
Dasypus hybridus
Dasypus kappleri
Dasypus novemcinctus
Dasypus pilosus
Dasypus sabanicola
Dasypus septemcinctus
Dasypus yepesi
Euphractus sexcinctus
Priodontes maximus
Tolypeutes matacus
Tolypeutes tricinctus
DIDELPHIMORPHIA
DIDELPHIDAE
Didelphis marsupialis
Didelphis virginiana
LAGOMORPHA
LEPORIDAE
Lepus alleni
Lepus californicus
Lepus callotis
Lepus flavigularis
Romerolagus diazi
Sylvilagus audubonii
Sylvilagus bachmani
Sylvilagus cunicularius
Sylvilagus floridanus
Sylvilagus insonus
Sylvilagus varynaensis
PERISSODACTYLA
TAPIRIDAE
Tapirus bairdii
Tapirus pinchaque
Tapirus terrestris
PILOSA
BRADYPODIDAE
Bradypus pygmaeus
Bradypus torquatus
Bradypus variegates

Andean Hairy Armadillo
Screaming Hairy Armadillo
Large Hairy Armadillo
Southern Long-Nosed Armadillo
Greater Long-nosed Armadillo
Nine-banded Armadillo
Hairy Long-nosed Armadillo
Northern Long-nosed Armadillo
Seven-Banded Armadillo
Yepes‟s Mulita
Yellow Armadillo
Giant Armadillo
Southern Three-banded Armadillo
Brazilian Three-banded Armadillo

VU
LC
LC
NT
LC
LC
VU
LC
LC
DD
LC
VU
NT
VU

DE
ST
IN
DE
UN
IN
UN
UN
UN
UN
ST
DE
DE
DE

Black-eared Opossum
Virginia Opossum

LC
LC

ST
IN

Antelope Jackrabbit
Black-tailed Jackrabbit
White-sided Jackrabbit
Tehuantepec Jackrabbit
Volcano Rabbit
Desert Cottontail
Brush Rabbit
Mexican Cottontail
Eastern Cottontail
Omilteme Cottontail
Venezuelan Lowland Rabbit

LC
LC
NT
EN
EN
LC
LC
LC
LC
EN
DD

ST
ST
DE
DE
IN
ST
ST
UN
IN
UN
UN

Baird‟s Tapir
Mountain Tapir
Lowland Tapir

EN
EN
VU

DE
DE
DE

Pygmy Three-toed Sloth
Maned Three-toed Sloth
Brown-throated Sloth

VU
LC
LC

DE
UN
UN
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MEGALONYCHIDAE
Choloepus didactylus
Choloepus hoffmanni
MYRMECOPHAGIDAE
Myrmecophaga tridactyla
Tamandua mexicana
Tamandua tetradactyla
PRIMATES
AOTIDAE
Aotus nancymaae
Aotus vociferans
ATELIDAE
Alouatta arctoidea
Alouatta belzebul
Alouatta caraya
Alouatta discolor
Alouatta guariba
Alouatta juara
Alouatta macconnelli
Alouatta nigerrima
Alouatta palliata
Alouatta pigra
Alouatta puruensis
Alouatta sara
Alouatta seniculus
Ateles belzebuth
Ateles chamek
Ateles fusciceps
Ateles geoffroyi
Ateles hybridus
Ateles marginatus
Ateles paniscus
Brachyteles arachnoides
Brachyteles hypoxanthus
Lagothrix cana
Lagothrix lagotricha
Lagothrix lugens
Lagothrix poeppigii
Oreonax flavicauda
PITHECIIDAE
Cacajao ayresi

Linné's Two-toed Sloth
Hoffmann's Two-toed Sloth

LC
LC

UN
UN

Giant Anteater
Northern Tamandua
Southern Tamandua

VU
LC
LC

DE
UN
UN

Nancy Ma‟s Night Monkey
Spix's Night Monkey

LC
LC

UN
DE

Ursine Howler Monkey
Red-handed Howler Monkey
Black and gold Howler Monkey
Spix's Red-handed Howler Monkey
Southern Brown Howling Monkey
Juruá Red Howler Monkey
Guianan Red Howler Monkey
Black Howler Monkey
Mantled Howler Monkey
Yucatán Black Howler Monkey
Purús Red Howler Monkey
Bolivian Red Howler Monkey
Colombian Red Howler Monkey
White-bellied Spider Monkey
Black-faced Black Spider Monkey
Brown-headed Spider Monkey
Geoffroy‟s Spider Monkey
Brown Spider Monkey
White-cheeked Spider Monkey
Guiana Spider Monkey
Woolly Spider Monkey
Muriqui
Geoffroy's Woolly Monkey
Humboldt`s Woolly Monkey
Colombian Woolly Monkey
Poeppig's Woolly Monkey
Yellow-tailed Woolly Monkey

LC
VU
LC
VU
LC
LC
LC
LC
LC
EN
LC
LC
LC
EN
EN
CR
EN
CR
EN
VU
EN
CR
EN
VU
CR
VU
CR

UN
DE
DE
DE
DE
DE
UN
UN
UN
DE
UN
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE

Ayres Black Uakari

VU

DE
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Cacajao calvus
Cacajao hosomi
Cacajao melanocephalus
Callicebus brunneus
Callicebus medemi
Callicebus oenanthe
Callicebus olallae
Chiropotes albinasus
Chiropotes satanas
Chiropotes utahickae
Pithecia aequatorialis
Pithecia albicans
Pithecia irrorata
Pithecia monachus
CALLITRICHIDAE
Cebuella pygmae
Callibella humilis
Callithrix aurita
Callithrix flaviceps
Callithrix geoffroyi
Callithrix jacchus
Callithrix kuhlii
Callithrix penicillata
Leontopithecus caissara
Mico chrysoleucus
Mico emillae
Mico intermedius
Mico leucippe
Mico nigriceps
Mico saterei
Saguinus bicolor
Saguinus fuscicollis
Saguinus geoffroyi
Saguinus imperator
Saguinus inustus
Saguinus labiatus
Saguinus leucopus
Saguinus midas
CEBIDAE
Cebus albifrons
Cebus apella

Red-and-white Uacari
Black-headed Uacari
Golden-backed Black Uakari
Brown Titi Monkey
Colombian Black-handed Titi,
San Martin Titi Monkey
Olalla Brothers‟ Titi
White-nosed Bearded Saki
Black Bearded Saki
Uta Hick‟s Bearded Saki
Equatorial Saki
White Saki, Buffy Saki
Gray‟s Bald-faced Saki
Geoffroy's Monk Saki

VU
VU
LC
LC
VU
CR
EN
EN
CR
EN
LC
VU
LC
LC

DE
DE
ST
UN
DE
DE
DE
DE
DE
DE
DE
DE
UN
UN

Pygmy Marmoset
Black-crowned Dwarf Marmoset
Buffy-tufted-ear Marmoset
Buffy-headed Marmoset
Geoffroy‟s Tufted-ear Marmoset
White-tufted-ear Marmoset
Wied's Black-tufted-ear Marmoset
Black-tufted-ear Marmoset
Black-faced Lion Tamarin
Golden-white Tassel-ear Marmoset
Snethlage‟s Marmoset
Aripuanã Marmoset
Golden-white Bare-ear Marmoset
Black-headed Marmoset
Sateré Marmoset
Brazilian Bare-faced Tamarin
Saddleback Tamarin
Geoffroy‟s Tamarin
Emperor Tamarin
Mottled-face Tamari
Red-chested Moustached Tamarin
Silvery-brown Tamarin
Yellow-handed Tamarin

LC
VU
VU
EN
LC
LC
NT
LC
CR
DD
DD
LC
VU
DD
LC
EN
LC
LC
LC
LC
LC
EN
LC

DE
ST
DE
DE
ST
ST
DE
IN
DE
UN
UN
DE
DE
UN
UN
DE
DE
DE
DE
DE
ST
DE
ST

White-fronted Capuchin
Margarita Island Brown Capuchin

LC
LC

DE
DE
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Cebus cay
Cebus flavius
Cabus kaapori
Cebus libidinosus
Cebus macrocephalus
Cebus nigritus
Cebus olivaceus
Cebus robustus
Cebus xanthosternos
Saimiri boliviensis
Saimiri sciureus
RODENTIA
CAVIIDAE
Cavia aperea
Cavia fulgida
Cavia intermedia
Dolichotis patagonum
Hydrochoerus hydrochaeris
Hydrochoerus isthmius
Kerodon acrobata
Kerodon rupestris
CHINCHILLIDAE
Chinchilla chinchilla
Chinchilla lanigera
Lagidium peruanum
Lagidium viscacia
Lagidium wolffsohni
Lagostomus maximus
CRICETIDAE
Tylomys mirae
CTENOMYIDAE
Ctenomys dorbignyi\
Ctenomys peruanus
CUNICULIDAE
Cuniculus paca
Cuniculus taczanowskii
DASYPROCTIDAE
Dasyprocta azarae
Dasyprocta coibae
Dasyprocta cristata
Dasyprocta fuliginosa

Azaras`s Capuchin
Blonde Capuchin
Ka‟apor Capuchin
Bearded Capuchin
Large-headed Capuchin
Black-horned Capuchin
Weeper Capuchin
Robust Tufted Capuchin
Yellow-breasted Capuchin
Bolivian/Peruvian Squirrel Monkey
South American Squirrel Monkey

LC
CR
CR
LC
LC
NT
LC
EN
CR
LC
LC

DE
DE
DE
DE
DE
DE
UN
DE
DE
DE
DE

Brazilian Guinea Pig
Shiny Guinea Pig

LC
LC
CR
NT
LC
DD
DD
LC

ST
ST
DE
DE
UN
UN
UN
ST

Short-tailed Chinchilla
Long-tailed Chinchilla
Northern Mountain Viscacha
Southern Mountain Viscacha
Wolffsohn's Viscacha
Plains Viscacha

CR
CR
LC
LC
DD
LC

DE
DE
ST
ST
UN
UN

Mira Climbing Rat

LC

UN

Peruvian Tuco-tuco

NT
LC

DE
ST

Agouti Paca
Mountain Paca

LC
NT

ST
DE

Azara's Agouti
Coiban Agouti
Crested Agouti
Black Agouti

DD
VU
DD
LC

DE
UN
UN
ST

Patagonian Cavy
Capybara
Lesser Capybara
Rock Cavy
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Dasyprocta guamara
Dasyprocta kalinowskii
Dasyprocta leporine
Dasyprocta Mexicana
Dasyprocta prymnolopha
Dasyprocta punctata
Dasyprocta ruatanica
Myoprocta acouchy
Myoprocta pratti
DINOMYIDAE
Dinomys branickii
ECHIMYIDAE
Callistomys pictus
Thrichomys inermis
ERETHIZONTIDAE
Chaetomys subspinosus
Erethizon dorsatum
Sphiggurus melanurus
Sphiggurus mexicanus
SCIURIDAE
Sciurus alleni
Sciurus aureogaster
Sciurus colliaei
Sciurus igniventris
Sciurus nayaritensis
Sciurus richmondi
Sciurus spadiceus
Sciurus stramineus
Spermophilus atricapillus
Africa
AFROSORICIDA
TENRECIDAE
Potamogale velox
CARNIVORA
CANIDAE
Canis mesomelas
Otocyon megalotis
FELIDAE
Acinonyx jubatus
Caracal aurata
Leptailurus serval

Orinoco Agouti
Kalinowski Agouti
Red-rumped Agouti
Mexican Agouti
Black-rumped Agouti
Central American Agouti
Ruatan Island Agouti
Red Acouchi
Green Acouchi

NT
DD
LC
CR
LC
LC
EN
LC
UN

DE
UN
ST
DE
UN
ST
DE
LC
ST

Pacaran

VU

DE

Painted Tree-rat

EN
LC

DE
UN

Thin-spined Porcupine
North American Porcupine
Mexican Hairy Dwarf Porcupine

VU
LC
LC
LC

DE
ST
UN
DE

Allen`s Squirrel
Red-bellied Squirrel
Collie's Squirrel
North Amazon Red Squirrel
Richmond`s Squirrel
Mexican Fox Squirrel
Southern Amazon Red Squirrel
Guayaquil Squirrel
Baja California Rock Squirrel

LC
LC
LC
LC
LC
NT
LC
LC
EN

DE
ST
UN
UN
UN
UN
UN
UN
DE

Giant Otter-shrew

LC

DE

Black-backed Jackal
Bat-eared Fox

LC
LC

ST
UN

Cheetah
African Golden Cat
Serval

VU
NT
LC

DE
DE
ST
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Panthera leo
Panthera pardus
HERPESTIDAE
Atilax paludinosus
Bdeogale nigripes
Crossarchus alexandri
Crossarchus ansorgei
Crossarchus obscures
Crossarchus platycephalus
Herpestes naso
Herpestes sanguineus
Mungos gambianus
HYAENIDAE
Crocuta crocuta
MUSTELIDAE
Aonyx capensis
Aonyx congicus
Mellivora capensis
Lutra maculicollis
Poecilogale albinucha
NANDINIIDAE
Nandinia binotata
VIVERRIDAE
Civettictis civetta
Genetta bourloni
Genetta cristata
Genetta genetta
Genetta johnstoni
Genetta maculata
Genetta pardina
Genetta piscivoran
Genetta poensis
Genetta servalina
Genetta thierryi
Genetta victoriae
Poiana leightoni
Poiana richardsonii
CHIROPTERA
HIPPOSIDERIDAE
Hipposideros gigas
Hipposideros jonesi

Lion
Leopard

VU
NT

DE
DE

Marsh Mongoose
Black-footed Mongoose
Alexander's Cusimanse
Ansorge's Cusimanse
Common Cusimanse
Cameroon Cusimanse
Long-nosed Mongoose
Slender Mongoose
Gambian Mongoose

LC
LC
LC
DD
LC
LC
LC
LC
LC

DE
DE
DE
UN
UN
UN
DE
ST
ST

Spotted Hyaena

LC

DE

African Clawless Otter
Congo Clawless Otter
Honey Badger
Spotted-necked Otter
African Striped Weasel

LC
LC
LC
LC
LC

ST
UN
DE
DE
UN

African Palm Civet

LC

UN

African Civet
Bourlon's Genet
Crested Genet
Common Genet
Johnston's Genet
Central African Large-spotted Genet
West African Large-spotted Genet
Aquatic Genet
King Genet
Servaline Genet
Hausa Genet
Giant Genet
Leighton's Linsang
African Linsang

LC
NT
VU
LC
VU
LC
LC
DD
DD
LC
LC
LC
DD
LC

UN
DE
DE
ST
DE
UN
UN
UN
UN
UN
UN
UN
DE
UN

Giant Leaf-nosed Bat
Jones' Roundleaf Bat

LC
NT

UN
DE
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Hipposideros lamottei
Hipposideros marisae
Hipposideros ruber
Hipposideros vittatus
MOLOSSIDAE
Tadarida ansorgei
Tadarida midas
NYCTERIDAE
Nycteris grandis
PTEROPODIDAE
Lissonycteris angolensis
Eidolon helvum
Epomophorus gambianus
Epomophorus labiatus
Hypsignathus monstrosus
Pteropus voeltzkowi
Rousettus aegyptiacus
Rousettus lanosus
RHINOLOPHIDAE
Rhinolophus alcyone
Rhinolophus guineensis
Rhinolophus hilli
Rhinolophus hillorum
Rhinolophus maclaudi
Rhinolophus ruwenzorii
Rhinolophus silvestris
Rhinolophus ziama
VESPERTILIONIDAE
Myotis morrisi
CETARTIODACTYLA
BOVIDAE
Addax nasomaculatus
Aepyceros melampus
Alcelaphus buselaphus
Beatragus hunteri
Cephalophus adersi
Cephalophus callipygus
Cephalophus dorsalis
Cephalophus harveyi
Cephalophus jentinki
Cephalophus leucogaster

Lamotte's Roundleaf Bat
Aellen's Roundleaf Bat
Noack's Roundleaf Bat

CR
VU
LC
NT

DE
DE
UN
DE

Ansorge's Free-tailed Bat
Midas Free-tailed Bat

LC
LC

ST
DE

Large Slit-faced Bat

LC
LC
NT
LC
LC
LC
VU
LC
LC

DE
DE
DE
UN
ST
UN
IN
ST
DE

Halcyon Horseshoe Bat
Guinean Horseshoe Bat
Hill's Horseshoe Bat
Upland Horseshoe Bat
Maclaud's Horseshoe Bat
Ruwenzori Horseshoe Bat
Forest Horseshoe Bat
Ziama Horseshoe Bat

LC
VU
CR
NT
EN
VU
DD
EN

UN
UN
DE
DE
DE
DE
DE
DE

Morris's Bat

DD

UN

Addax
Impala
Hartebeest
Hirola
Aders' Duiker
Peters' Duiker
Bay Duiker
Harvey's Duiker
Jentink's Duiker
White-bellied Duiker

CR
LC
LC
CR
CR
LC
LC
LC
EN
LC

DE
ST
DE
DE
DE
DE
DE
DE
DE
DE

Angolan Fruit Bat
Straw-coloured Fruit Bat
Gambian Epauletted Fruit Bat
Ethiopian Epauletted Fruit Bat
Hammer-headed Fruit Bat
Pemba Flying Fox
Egyptian Fruit Bat
Long-haired Rousette
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Cephalophus niger
Cephalophus nigrifrons
Cephalophus ogilbyi
Cephalophus rufilatus
Cephalophus silvicultor
Cephalophus spadix
Cephalophus weynsi
Cephalophus zebra
Connochaetes taurinus
Damaliscus lunatus
Hippotragus equinus
Hippotragus niger
Kobus ellipsiprymnus
Kobus kob
Kobus leche
Kobus megaceros
Kobus vardonii
Neotragus batesi
Neotragus pygmaeus
Nesotragus moschatus
Philantomba maxwellii
Philantomba monticola
Oreotragus oreotragus
Ourebia ourebi
Raphicerus campestris
Raphicerus melanotis
Raphicerus sharpei
Redunca arundinum
Redunca fulvorufula
Redunca redunca
Syncerus caffer
Sylvicapra grimmia
Tragelaphus buxtoni
Tragelaphus derbianus
Tragelaphus eurycerus
Tragelaphus imberbis
Tragelaphus oryx
Tragelaphus scriptus
Tragelaphus spekii
Tragelaphus strepsiceros
GIRAFFIDAE

Black Duiker
Black-fronted Duiker
Ogilby's Duiker
Red-flanked Duiker
Yellow-backed Duiker
Abbott's Duiker
Weyns' Duiker
Zebra Duiker
Common Wildebeest
Topi
Roan Antelope
Sable Antelope
Waterbuck
Kob
Southern Lechwe
Nile Lechwe
Puku
Dwarf Antelope
Royal Antelope
Suni
Maxwell's Duiker
Blue Duiker
Klipspringer
Oribi
Steenbok
Cape Grysbok
Sharpe‟s Grystock
Southern Reebuck
Mountain Reedbuck
Bohor Reedbuck
African Buffalo
Common Duiker
Mountain Nyala
Giant Eland
Bongo
Lesser Kudu
Common Eland
Bushbuck
Marshbuck
Greater Kudu
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LC
LC
LC
LC
LC
EN
LC
VU
LC
LC
LC
LC
LC
LC
LC
EN
NT
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
EN
LC
NT
NT
LC
LC
LC
LC

DE
DE
DE
DE
DE
DE
DE
DE
IN
DE
DE
ST
DE
DE
ST
DE
DE
ST
DE
ST
DE
ST
ST
DE
ST
ST
ST
ST
ST
DE
DE
ST
DE
DE
DE
DE
ST
ST
DE
ST

Giraffa camelopardalis
Okapia johnstoni
HIPPOPOTAMIDAE
Choeropsis liberiensis
Hippopotamus amphibius
SUIDAE
Hylochoerusmeinertzhageni
Phacochoerus africanus
Potamochoerus larvatus
Potamochoerus porcus
TRAGULIDAE
Hyemoschus aquaticus
HYRACOIDEA
PROCAVIIDAE
Dendrohyrax arboreus
Dendrohyrax dorsalis
Heterohyrax brucei
Procavia capensis
LAGOMORPHA
LEPORIDAE
Lepus capensis
Poelagus marjorita
Pronolagus randensis
MACROSCELIDEA
MACROSCELIDIDAE
Petrodromus tetradactylus
Rhynchocyon cirnei
PERISSODACTYLA
EQUIDAE
Equus grevyi
Equus quagga
Equus zebra
RHINOCEROTIDAE
Diceros bicornis
Ceratotherium simum
PHOLIDOTA
MANIDAE
Phataginus tricuspis
Smutsia gigantea
Smutsia temminckii
Uromanis tetradactyla

Giraffe
Okapi

LC
NT

DE
ST

Pygmy Hippopotamus
Hippopotamus

EN
DE

VU
DE

Forest Hog
Common Warthog
Bushpig
Red River Hog

LC
LC
LC
LC

DE
ST
ST
DE

Water Chevrotain

LC

DE

Southern Tree Hyrax
Western Tree Hyrax
Bush Hyrax
Rock Hyrax

LC
LC
LC
LC

UN
UN
UN
UN

Cape Hare
Bunyoro Rabbit
Jameson's Red Rock Hare

LC
LC
LC

DE
ST
UN

Four-toed Sengi
Checkered Sengi

LC
NT

ST
UN

Grevy's Zebra
Plains Zebra
Mountain Zebra

EN
LC
VU

ST
ST
UN

Black Rhinoceros
White Rhinoceros

CR
NT

IN
IN

African White-bellied Pangolin
Giant Ground Pangolin
Temminck's Ground Pangolin
Black-bellied Pangolin

NT
NT
LC
LC

DE
DE
DE
DE
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PRIMATES
CERCOPITHECIDAE
Allenopithecus nigroviridis
Cercocebus agilis
Cercocebus atys
Cercocebus chrysogaster
Cercocebus torquatus
Cercopithecus ascanius
Cercopithecus campbelli
Cercopithecus cephus
Cercopithecus diana
Cercopithecus dryas
Cercopithecus erythrogaster
Cercopithecus erythrotis
Cercopithecus hamlyni
Cercopithecus lhoesti
Cercopithecus mitis
Cercopithecus mona
Cercopithecus neglectus
Cercopithecus nictitans
Cercopithecus petaurista
Cercopithecus pogonias
Cercopithecus preussi
Cercopithecus sclateri
Cercopithecus solatus
Colobus angolensis
Colobus guereza
Colobus polykomos
Colobus satanas
Colobus vellerosus
Erythrocebus patas
Lophocebus albigena
Lophocebus aterrimus
Mandrillus leucophaeus
Mandrillus sphinx
Papio papio
Procolobus badius
Procolobus pennantii
Procolobus preussi
Procolobus rufomitratus
Procolobus verus

Allen's Swamp Monkey
Agile Mangabey
Sooty/white-naped Mangabey
Golden-bellied Mangabey
White-collared Mangabey
Red-tailed Monkey
Campbell's Monkey
Moustached Monkey
Diana/roloway Monkey
Dryad Monkey
White-throated Monkey
Red-eared Monkey
Owl-faced Monkey
L‟hoest‟s Monkey
Blue Monkey
Mona Monkey
De Brazza‟s Monkey
Putty-nosed Monkey
Lesser Spot-nosed Monkey
Crowned Monkey
Preuss‟s Monkey
Sclater's Monkey
Sun-tailed Monkey
Angola Colobus
Guereza
King Colobus
Black Colobus
White-thighed Colobus
Patas Monkey
Grey-cheeked Mangabey
Black Mangabey
Drill
Mandrill
Guinea Baboon
West African Red Colobus
Pennant's Red Colobus
Preuss‟s Red Colobus
Tana River Red Colobus
Olive Colobus
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LC
LC
VU
DD
VU
LC
LC
LC
VU
CR
VU
VU
VU
VU
LC
LC
LC
LC
LC
LC
EN
VU
VU
LC
LC
VU
VU
VU
LC
LC
NT
EN
VU
NT
EN
CR
CR
LC
NT

UN
ST
DE
DE
DE
UN
UN
UN
DE
UN
DE
DE
DE
DE
DE
UN
UN
DE
UN
UN
DE
DE
UN
UN
UN
UN
DE
UN
DE
DE
DE
UN
UN
UN
DE
DE
DE
DE
UN

HOMONIDAE
Gorilla gorilla
Gorilla beringei
Pan paniscus
Pan troglodytes
LORISIDAE
Perodicticus potto
PROBOSCIDAE
ELEPHANTIDAE
Loxodonta africana
RODENTIA
ANOMALURIDAE
Anomalurus beecrofti
Anomalurus derbianus
Anomalurus pelii
Anomalurus pusillus
BATHYERGIDAE
Cryptomys anselli
Cryptomys kafuensis
Cryptomys mechowi
Heliophobius
argenteocinereus
GLIRIDAE
Graphiurus nagtglasii
HYSTRICIDAE
Atherurus africanus
Hystrix cristata
NESOMYIDAE
Cricetomys gambianus
PEDETIDAE
Pedetes capensis
SCUIRUDAE
Funisciurus leucogenys
Protoxerus stangeri
Xerus erythropus
THRYONOMYIDAE
Thryonomys gregorianus
Thryonomys swinderianus
SCANDENTIA
TUPAIIDAE
Anathana ellioti

Western Gorilla/Lowland Gorilla
Eastern Gorilla/Mountain Gorilla
Bonobo
Chimpanzee

CR
EN
EN
EN

DE
DE
DE
DE

Potto

LC

ST

African Elephant

VU

IN

Beecroft's Flying Squirrel
Lord Derby's Flying Squirrel
Pel's Flying Squirrel
Dwarf Scaly-tailed Squirrel

LC
LC
DD
LC

UN
UN
UN
UN

Zambian Mole Rat

NT
VU
LC
LC

DE
DE
ST
ST

LC

UN

African Brush-tailed Porcupine
Crested Porcupine

LC
LC

UN
UN

Gambian Rat

LC

ST

Spring Hare

LC

UN

Orange Headed Tree Squirrel
African Giant Squirrel
Striped Ground Squirrel

LC
LC
LC

UN
UN
ST

Lesser Cane Rat
Greater Cane Rat

LC
LC

UN
UN

Madras Treeshrew

LC

DE

Mechow's Mole Rat
Silvery Mole Rat
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TUBULIDENTATA
ORYCTEROPODIDAE
Orycteropus afer
Asia
AILURIDAE
Ailurus fulgens
CARNIVORA
CANIDAE
Canis aureus
Canis lupus
Cuon alpinus
Vulpes bengalensis
Vulpes vulpes
FELIDAE
Felis chaus
Neofelis nebulosa
Otocolobus manul
Panthera tigris
Panthera uncial
Pardofelis badia
HERPESTIDAE
Herpestes edwardsii
Herpestes javanicus
Herpestes smithii
Herpestes urva
Herpestes vitticollis
PRIONODONTIDAE
Prionodon linsang
Prionodon pardicolor
MEPHITIDAE
Mydaus javanensis
MUSTELIDAE
Arctonyx collaris
Martes flavigula
Martes foina
Martes gwatkinsii
Meles leucurus
Melogale moschata
Melogale personata
Mustela altaica
Mustela nudipes

Aardvark

LC

UN

Red Panda

VU

DE

Golden Jackal
Gray Wolf
Dhole
Bengal Fox
Red Fox

LC
LC
EN
LC
LC

IN
ST
DE
DE
ST

Jungle Cat
Clouded Leopard
Pallas's Cat
Tiger
Snow Leopard
Borneo Bay Cat

LC
VU
NT
EN
EN
EN

DE
DE
DE
DE
DE
DE

Indian Grey Mongoose
Small Asian Mongoose
Ruddy Mongoose
Crab-eating Mongoose
Stripe-necked Mongoose

LC
LC
DD
LC
LC

UN
UN
DE
DE
ST

Banded Linsang
Spotted Linsang

LC
LC

DE
UN

Sunda Stink-badger

LC

UN

Hog Badger
Yellow-throated Marten
Stone Marten
Nilgiri Marten
Asian Badge
Chinese Ferret-badger
Burmese Ferret-badger
Altai Weasel
Malay Weasel

NT
LC
LC
VU
LC
LC
DD
NT
LC

DE
ST
ST
DE
UN
UN
UN
DE
DE
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Mustela sibirica
Mustela strigidorsa
URSIDAE
Helarctos malayanus
Melursus ursinus
Ursus arctos
Ursus thibetanus
VIVERRIDAE
Arctictis binturong
Arctogalidia trivirgata
Chrotogale owstoni
Diplogale hosei
Hemigalus derbyanus
Paguma larvata
Paradoxurus hermaphroditus
Paradoxurus zeylonensis
Viverra civettina
Viverra megaspila
Viverra tangalunga
Viverra zibetha
Viverricula indicag
CETARTIODACTYLA
BOVIDAE
Antilope cervicapra
Bos gaurus
Bos javanicus
Bos mutus
Bos sauveli
Bubalus arnee
Bubalus depressicornis
Bubalus mindorensis
Bubalus quarlesi
Budorcas taxicolor
Capricornis milneedwardsii
Capricornis rubidus
Capricornis sumatraensis
Capricornis swinhoei
Capricornis thar
Hemitragus jemlahicus
Naemorhedus baileyi
Naemorhedus caudatus

Siberian Weasel
Stripe-backed Weasel

LC
LC

ST
UN

Sun Bear
Sloth Bear
Brown Bear
Himalayan Black Bear

VU
VU
LC
VU

DE
DE
ST
DE

Binturong
Small-toothed Palm Civet
Owston's Civet
Hose's Civet
Banded Civet
Masked Palm Civet
Common Palm Civet
Golden Palm Civet
Malabar Civet
Large-spotted Civet
Malay Civet
Large Indian Civet
Small Indian Civet

VU
LC
VU
VU
VU
LC
LC
VU
CR
VU
LC
NT
LC

DE
DE
DE
DE
DE
DE
ST
DE
UN
DE
ST
DE
ST

Blackbuck
Gaur
Banteng
Wild Yak
Kouprey
Asian Buffalo
Anoa
Mindoro Dwarf Buffalo
Mountain Anoa
Takin
Southwest China Serow
Red Serow
Sumatran Serow
Formosan Serow
Himalayan Serow
Himalayan Tahr
Red Goral
Long-tailed Goral

NT
VU
EN
VU
CR
EN
EN
CR
EN
VU
NT
NT
VU
LC
NT
NT
VU
VU

ST
DE
DE
DE
UN
DE
DE
DE
DE
DE
DE
DE
DE
UN
DE
DE
DE
DE
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Naemorhedus goral
Naemorhedus griseus
Nilgiritragus hylocrius
Ovis ammon
Pantholops hodgsonii
Procapra picticaudata
Procapra przewalskii
Pseudois nayaur
Pseudois schaeferi
Pseudoryx nghetinhensis
CAMELIDAE
Camelus ferus
CERVIDAE
Axis axis
Axis calamianensis
Axis kuhlii
Axis porcinus
Capreolus pygargus
Cervus elaphus
Cervus nippon
Elaphodus cephalophus
Hydropotes inermis
Muntiacus atherodes
Muntiacus crinifrons
Muntiacus feae
Muntiacus gongshanensis
Muntiacus montanus
Muntiacus muntjak
Muntiacus puhoatensis
Muntiacus putaoensis
Muntiacus reevesi
Muntiacus rooseveltorum
Muntiacus truongsonensis
Muntiacus vaginalis
Muntiacus vuquangensis
Przewalskium albirostris
Rucervus duvaucelii
Rucervus eldii
Rusa alfredi
Rusa marianna
Rusa timorensis

Himalayan Goral
Chinese Goral
Nilgiri Tahr
Argali
Chiru
Tibetan Gazelle
Przewalski's Gazelle
Bharal
Dwarf Bharal
Saola

NT
VU
EN
NT
EN
NT
EN
LC
EN
CR

DE
DE
DE
DE
DE
DE
DE
UN
DE
DE

Bactrian Camel

CR

DE

Chital
Calamian Hog Deer
Bawean Deer
Hog Deer
Eastern Roe Deer
Red Deer
Sika Deer
Tufted Deer
Chinese Water Deer
Bornean Yellow Muntjac
Black Muntjac
Fea's Muntjac
Gongshan Muntjac
Sumatran Muntjac
Southern Red Muntjac
Puhoat Muntjac
Leaf Muntjac
Reeves' Muntjac
Roosevelts' Muntjac
Annamite Muntjac
Northern Red Muntjac
Large-antlered Muntjac
White-lipped Deer
Barasingha
Eld's Deer
Spotted Deer
Philippine Deer
Javan Rusa

LC
EN
CR
EN
LC
LC
LC
NT
VU
LC
VU
DD
DD
DD
LC
DD
DD
LC
DD
DD
LC
EN
VU
VU
EN
EN
VU
VU

UN
DE
ST
DE
DE
IN
IN
DE
DE
DE
DE
UN
DE
UN
DE
UN
DE
DE
DE
DE
DE
DE
UN
DE
DE
DE
DE
DE
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Rusa unicolor
MOSCHIDAE
Moschus anhuiensis
Moschus berezovskii
Moschus chrysogaster
Moschus cupreus
Moschus fuscus
Moschus leucogaster
SUIDAE
Babyrousa babyrussa
Babyrousa celebensis
Babyrousa togeanensis
Sus salvanius
Sus ahoenobarbus
Sus barbatus
Sus cebifrons
Sus celebensis
Sus oliveri
Sus philippensis
Sus scrofa
Sus verrucosus
TRAGULIDAE
Moschiola indica
Moschiola kathygre
Moschiola meminna
Tragulus javanicus
Tragulus kanchil
Tragulus napu
Tragulus nigricans
Tragulus versicolor
Tragulus williamsoni
CHIROPTERA
EMBALLONURIDAE
Emballonura beccarii
Emballonura furax
Emballonura raffrayana
Taphozous melanopogon
Taphozous theobaldi
HIPPOSIDERIDAE
Aselliscus tricuspidatus
Hipposideros armiger

Sambar

VU

DE

Anhui Musk Deer
Forest Musk Deer
Alpine Musk Deer
Kashmir Musk Deer
Black Musk Deer
Himalayan Musk Deer

EN
EN
EN
EN
EN
EN

DE
DE
DE
DE
DE
DE

Hairy Babirusa
Sulawesi Babirusa
Togian Islands Babirusa
Pygmy Hog
Palawan Bearded Pig
Bearded Pig
Visayan Warty Pig
Sulawesi Warty Pig
Oliver's Warty Pig
Philippine Warty Pig
Wild Boar
Javan Warty Pig

VU
VU
EN
CR
VU
VU
CR
NT
EN
VU
LC
EN

DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
UN
DE

Indian Chevrotain
Yellow-striped Chevrotain
White-spotted Chevrotain
Javan Chevrotain
Lesser Oriental Chevrotain
Greater Oriental Chevrotain
Balabac Mouse Deer
Silver-backed Chevrotain
Williamson's Chevrotain

LC
LC
LC
DD
LC
LC
EN
DD
DD

UN
UN
UN
UN
UN
DE
DE
DE
DE

Beccari's Sheath-tailed Bat
New Guinea Sheath-tailed Bat
Raffray's Sheath-tailed Bat
Black-bearded Tomb Bat
Theobold's Bat

LC
DD
LC
LC
LC

UN
UN
UN
UN
UN

Trident Leaf-nosed Bat
Great Himalayan Leaf-nosed Bat

LC
LC

ST
UN
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Hipposideros ater
Hipposideros diadema
Hipposideros grandis
Hipposideros halophyllus
Hipposideros lankadiva
Hipposideros larvatus
Hipposideros lekaguli
Hipposideros Pomona
Hipposideros pygmaeus
Hipposideros scutinares
Hipposideros speoris
MEGADERMATIDAE
Megaderma lyra
Megaderma spasma
MOLOSSIDAE
Cheiromeles parvidens
Cheiromeles torquatus
Tadarida latouchei
Tadarida plicata
PTEROPODIDAE
Acerodon celebensis
Acerodon jubatus
Acerodon leucotis
Acerodon macklotI
Cynopterus sphinxi
Dobsonia chapmani
Dobsonia crenulata
Dobsonia exoleta
Dobsonia moluccensis
Dobsonia peronii
Dobsonia viridis
Eonycteris major
Eonycteris robusta
Eonycteris spelaea
Harpyionycteris celebensis
Latidens salimalii
Nyctimene cephalotes
Nyctimene certans
Pteropus alecto
Pteropus caniceps
Pteropus chrysoproctus

Dusky Leaf-nosed Bat
Diadem Leaf-nosed Bat
Grand Leaf-nosed Bat
Thailand Leaf-nosed Bat
Indian Leaf-nosed Bat
Horsfield's Leaf-nosed Bat
Large Asian Leaf-nosed Bat
Andersen's Leaf-nosed Bat
Philippine Pygmy Leaf-nosed Bat
Shield-nosed Leaf-nosed Bat
Schneider‟s Leaf-nosed Bat

LC
LC
DD
EN
LC
LC
NT
LC
LC
VU
LC

UN
UN
UN
DE
UN
UN
DE
UN
UN
DE
ST

Greater False Vampire
Lesser False Vampire

LC
LC

UN
UN

Lesser Naked Bat
Greater Naked Bat
La Touche's Free-tailed Bat
Wrinkle-lipped Bat,

LC
LC
DD
LC

UN
UN
DE
UN

Sulawesi Fruit Bat
Golden-capped Fruit Bat
Palawan Flying Fox
Sunda Fruit Bat
Greater Shortnosed Fruit Bat
Negros Naked-backed Fruit Bat
Halmahera Naked-backed Fruit Bat
Sulawesi Naked-backed Fruit Bat
Moluccan Naked-backed Fruit Bat
Western Naked-backed Fruit Bat
Greenish Naked-backed Fruit Bat
Greater Dawn Bat
Philippine Dawn Bat
Dawn Bat
Sulawesi Harpy Fruit Bat
Salim Ali's Fruit Bat
Pallas's Tube-nosed Bat
Mountain Tube-nosed Bat
Black Flying Fox
North Moluccan Flying Fox
Moluccan Flying Fox

LC
EN
VU
VU
LC
CR
LC
LC
LC
LC
LC
DD
NT
LC
VU
EN
LC
LC
LC
NT
NT

UN
DE
DE
DE
IN
DE
ST
UN
ST
ST
ST
UN
DE
UN
DE
DE
UN
ST
ST
DE
DE
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Pteropus dasymallus
Pteropus faunulus
Pteropus giganteus
Pteropus hypomelanus
Pteropus intermedius
Pteropus leucopterus
Pteropus lylei
Pteropus macrotis
Pteropus mariannus
Pteropus melanopogon
Pteropus melanotus
Pteropus neohibernicus
Pteropus ocularis
Pteropus personatus
Pteropus pohlei
Pteropus pumilus
Pteropus temminckii
Pteropus vampyrus
Rousettus amplexicaudatus
Rousettus bidens
Rousettus celebensis
Rousettus leschenaultii
Styloctenium wallacei
Thoopterus nigrescens
RHINOLOPHIDAE
Rhinolophus arcuatus
Rhinolophus creaghi
Rhinolophus luctus
Rhinolophus rufus
VESPERTILIONIDAE
Hesperoptenus tickelli
Myotis mystacinus
Myotis pilosus
Nyctalus montanus
Pipistrellus ceylonicus
Scotophilus kuhlii
DASYUROMORPHIA
DASYURIDAE
Phascolosorex doriae
DERMOPTERA
CYNOCEPHALIDAE

Ryukyu Flying Fox
Nicobar Flying Fox
Indian Flying Fox,
Island Flying Fox
Andersen's Flying Fox
Mottle-winged Flying Fox
Lyle's Flying Fox
Large-eared Flying Fox
Marianas Flying Fox
Black-bearded Flying Fox
Blyth's Flying Fox
Great Flying Fox
Seram Flying Fox
Moluccan Masked Flying Fox
Geelvink Bay Flying Fox
Little Golden-mantled Flying-fox
Temminck's Flying Fox
Large Flying-fox
Geoffroy's Rousette,
Manado Rousette
Sulawesi Rousette
Leschenault‟s Rousette
Stripe-faced Fruit Bat
Swift Fruit Bat

NT
VU
LC
LC
DD
LC
VU
LC
EN
EN
VU
LC
VU
LC
EN
NT
VU
NT
LC
VU
LC
LC
NT
LC

DE
DE
DE
DE
UN
DE
DE
DE
DE
DE
DE
UN
DE
ST
DE
DE
DE
DE
UN
DE
DE
ST
DE
UN

Arcuate Horseshoe Bat
Creagh's Horseshoe Bat
Great Woolly Horsehoe Bat
Large Rufous Horseshoe Bat

LC
LC
LC
NT

ST
DE
UN
DE

Tickell's Bat
Whiskered Myotis
Rickett's Big-footed Myotis
Mountain Noctule
Kelaart's Pipistrelle
Lesser Asiatic Yellow House Bat,

LC
LC
NT
LC
LC
LC

UN
UN
DE
DE
ST
ST

Red-bellied Phascogale

LC

UN
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Cynocephalus volans
Galeopterus variegatus
DIPROTODONTIA
PHALANGERIDAE
Ailurops melanotis
Ailurops ursinus
Spilocuscus maculates
Spilocuscus papuensis
Spilocuscus rufoniger
Spilocuscus wilsoni
Strigocuscus celebensis
MACROPODIDAE
Dendrolagus goodfellowi
Dendrolagus inustus
Dendrolagus mayri
Dendrolagus mbaiso
Dendrolagus stellarum
Dendrolagus ursinus
Dorcopsis hageni
Dorcopsis luctuosa
Dorcopsis muelleri
Dorcopsulus vanheurni
Macropus agilis
Thylogale browni
Thylogale brunii
Thylogale stigmatica
PETAURIDAE
Dactylonax palpator
Dactylopsila megalura
Dactylopsila trivirgata
Phalanger alexandrae
Phalanger carmelitae
Phalanger gymnotis
Phalanger matabiru
Phalanger mimicus
Phalanger orientalis
Phalanger ornatus
Phalanger sericeus
Phalanger vestitus
PSEUDOCHEIRIDAE
Pseudochirops albertisii

Philippine Flying Lemur
Sunda Flying Lemur

LC
LC

ST
DE

Talaud Bear Cuscus
Bear Cuscus
Common Spotted Cuscus
Waigeo Cuscus
Black-spotted Cuscus
Blue-eyed Spotted Cuscus
Small Sulawesi Cuscus

CR
VU
LC
VU
CR
CR
VU

DE
DE
ST
UN
DE
DE
DE

Goodfellow's Tree Kangaroo
Tree Kangaroo
Wondiwoi Tree-kangaroo
Dingiso
Seri‟s Tree Kangaroo
Vogelkop Tree Kangaroo
White-striped Dorcopsis
Grey Dorcopsis
Brown Dorcopsis
Small Dorcopsis
Agile Wallaby
New Guinea Pademelon
Dusky Pademelon
Red-legged Pademelon

EN
VU
CR
EN
VU
VU
LC
VU
LC
NT
LC
VU
VU
LC

DE
DE
UN
DE
DE
DE
ST
DE
ST
DE
DE
DE
DE
DE

Long-fingered Triok
Great-tailed Triok
Striped Possum
Gebe Cuscus
Mountain Cuscus
Ground Cuscus
Blue-eyed Cuscus
Southern Common Cuscus
Northern Common Cuscus
Ornate Cuscus
Silky Cuscus
Stein's Cuscus

LC
LC
LC
EN
LC
VU
LC
LC
LC
LC
LC
LC

UN
UN
DE
DE
ST
DE
ST
DE
ST
ST
UN
DE

D'Albertis's Ringtail

NT

DE
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Pseudochirops corinnae
Pseudochirops coronatus
Pseudochirops cupreus
Pseudochirulus canescens
Pseudochirulus caroli
Pseudochirulus larvatus
Pseudochirulus mayeri
Pseudochirulus schlegeli
EULIPOTYPHLA
ERINACEIDAE
Mesechinus hughi
Paraechinus micropus
TALPIDAE
Euroscaptor longirostris
Euroscaptor micrura
MONOTREMATA
TACHYGLOSSIDAE
Tachyglossus aculeatus
Zaglossus attenboroughi
Zaglossus bartoni
Zaglossus bruijnii
LAGOMORPHA
LEPORIDAE
Lepus hainanus
Lepus nigricollis
Lepus oiostolus
Lepus peguensis
Lepus sinensis
Nesolagus timminsi
PERISSODACTYLA
RHINOCEROTIDAE
Dicerorhinus sumatrensis
Rhinoceros sondaicu
Rhinoceros unicornis
TAPIRIDAE
Tapirus indicus
EQUIDAE
Equus kiang
PERAMELEMORPHIA
PERAMELIDAE
Echymipera clara

Plush-coated Ringtail
Reclusive Ringtail
Coppery Ringtail
Lowland Ringtail
Weyland Ringtail
Masked Ringtail
Pygmy Ringtail
Arfak Ringtail

NT
VU
LC
LC
LC
LC
LC
VU

DE
DE
ST
DE
UN
DE
DE
DE

Hugh's Hedgehog
Indian Hedgehog

LC
LC

DE
DE

Long-nosed Mole
Himalayan Mole

LC
LC

UN
UN

Short-beaked Echidna
Sir David's Long-beaked Echidna
Eastern Long-beaked Echidna
Western Long-beaked Echidna

LC
CR
CR
CR

ST
DE
DE
DE

Hainan Hare
Indian Hare
Woolly Hare
Burmese Hare
Chinese Hare
Annamite Striped Rabbit

VU
LC
LC
LC
LC
DD

DE
UN
UN
ST
UN
DE

Sumatran Rhinoceros
Javan Rhinoceros
Indian Rhinoceros

CR
CR
VU

DE
UN
IN

Asian Tapir

EN

DE

Kiang

LC

ST

LC

UN

Clara's Echymipera
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Echymipera kalubu
Echymipera rufescens
Isoodon macrourus
Microperoryctes longicauda
Peroryctes raffrayana
PHOLIDOTA
MANIDAE
Manis crassicaudata
Manis culionensis
Manis javanica
Manis pentadactyla
PRIMATES
CERCOPITHECIDAE
Macaca arctoides
Macaca assamensis
Macaca cyclpsis
Macaca fascicularis
Macaca fuscata
Macaca hecki
Macaca leonina
Macaca maura
Macaca mulatta
Macaca munzala
Macaca nemestrina
Macaca nigra
Macaca nigrescens
Macaca ochreata
Macaca pagensis
Macaca radiata
Macaca siberu
Macaca silenus
Macaca sinica
Macaca thibetana
Macaca tonkeana
Nasalis larvatus
Presbytis comata
Presbytis frontata
Presbytis hosei
Presbytis melalophos
Presbytis natunae
Presbytis potenziani

Common Echymipera
Long-nosed Echymipera
Northern Brown Bandicoot
Striped Bandicoot
Raffray's Bandicoot

LC
LC
LC
LC
LC

ST
DE
ST
UN
UN

Thick-tailed Pangolin
Philippine Pangolin
Sunda Pangolin
Chinese Pangolin

NT
NT
EN
EN

DE
DE
DE
DE

Stump-tailed Macaque
Assam Macaque
Formosan Rock Macaque
Crab-eating Macaque
Japanese Macaque
Heck's Macaque
Northern Pig-tailed Macaque
Moor Macaque
Rhesus Monkey
Arunachal Macaque
Southern Pig-tailed Macaque
Celebes Crested Macaque
Gorontalo Macaque
Booted Macaque
Pagai Island Macaque
Bonnet Macaque
Siberut Macaque
Lion-tailed Macaque
Toque Macaque
Milne-Edwards‟ Macaque
Tonkean Macaque
Proboscis Monkey
Javan Surili
White-fronted Langur
Hose‟s Langur
Sumatran Surili
Natuna Island Surili
Mentawai Langur

VU
NT
LC
LC
LC
VU
VU
EN
LC
EN
VU
CR
VU
VU
CR
LC
VU
EN
EN
NT
VU
EN
EN
VU
VU
EN
VU
EN

DE
DE
ST
DE
ST
DE
DE
DE
UN
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
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Presbytis rubicunda
Presbytis siamensis
Presbytis thomasi
Pygathrix cinerea
Pygathrix nemaeus
Pygathrix nigripes
Rhinopithecus avunculus
Rhinopithecus bieti
Semnopithecus entellus
Semnopithecus hypoleucos
Semnopithecus priam
Semnopithecus schistaceus
Simias concolor
Trachypithecus auratus
Trachypithecus barbei
Trachypithecus cristatus
Trachypithecus delacouri
Trachypithecus francoisi
Trachypithecus geei
Trachypithecus germaini
Trachypithecus hatinhensis
Trachypithecus johnii
Trachypithecus laotum
Trachypithecus obscurus
Trachypithecus phayrei
Trachypithecus pileatus
Trachypithecus poliocephalus
Trachypithecus shortridgei
Trachypithecus vetulus
HOMINIDAE
Pongo abelii
Pongo pygmaeus
HYLOBATIDAE
Hoolock hoolock
Hoolock leuconedys
Hylobates agilis
Hylobates albibarbis
Hylobates klossii
Hylobates lar
Hylobates moloch
Hylobates muelleri

Maroon Leaf Monkey
White-thighed Surili
Thomas‟s Langur
Grey-shanked Douc Langur
Red-shanked Douc Langur
Black-shanked Douc Langur
Tonkin Snub-nosed Monkey
Black Snub-nosed Monkey
Northern Plains Gray Langur
Black-footed Gray Langur
Tufted Gray Langur
Nepal Gray Langur
Pig-tailed Langur
Javan Lutung
Tenasserim Lutung
Silvery Lutung
Delacour's Langur
François‟s Langur
Gee‟s Golden Langur
Indochinese Lutung
Hatinh Langur
Nilgiri Langur
Laotian Langur
Dusky Leaf-monkey
Phayre‟s Leaf-monkey
Capped Langur
White-headed Langur
Shortridge‟s Langur
Purple-faced Langur

LC
NT
VU
CR
EN
EN
CR
EN
LC
VU
NT
LC
CR
VU
DD
NT
CR
EN
EN
EN
EN
VU
VU
NT
EN
VU
CR
EN
EN

DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE
DE

Sumatran Orangutan
Bornean Orangutan

CR
EN

DE
DE

Western Hoolock Gibbon
Eastern Hoolock Gibbon
Agile Gibbon
Bornean White-bearded Gibbon
Kloss‟s Gibbon
Lar Gibbon
Silvery Javan Gibbon
Müller's Bornean Gibbon

EN
VU
EN
EN
EN
EN
EN
EN

DE
DE
DE
DE
DE
DE
DE
DE

185

Hylobates pileatus
Nomascus concolor
Nomascus gabriellae
Nomascus hainanus
Nomascus leucogenys
Nomascus nasutus
Nomascus siki
Symphalangus syndactylus
LORISIDAE
Loris lydekkerianus
Loris tardigradus
Nycticebus bengalensis
Nycticebus coucang
Nycticebus javanicus
Nycticebus menagensis
Nycticebus pygmaeus
TARSIIDAE
Tarsius bancnus
Tarsius dentatus
Tarsius lariang
Tarsius syrichta
Tarsius tarsier
Tarsius tumpara
PROBOSCIDEA
ELEPHANTIDAE
Elephas maximus
RODENTIA
HYSTRICIDAE
Atherurus macrourus
Hystrix brachyuran
Hystrix crassispinis
Hystrix indica
Hystrix pumila
Hystrix sumatrae
Trichys fasciculata
MURIDAE
Anisomys imitator
Apodemus gurkha
Bandicota savilei
Bunomys fratrorum
Chiropodomys gliroides

Pileated Gibbon
Black Crested Gibbon
Red-cheeked Gibbon
Hainan Gibbon
Northern White-cheeked Gibbon
Cao-vit Crested Gibbon
Southern White-cheeked Gibbon
Siamang

EN
CR
EN
CR
CR
CR
EN
EN

DE
DE
DE
ST
DE
DE
DE
DE

Gray Slender Loris
Red Slender Loris
Bengal Slow Loris
Greater Slow Loris
Javan Slow Loris
Bornean Slow Loris
Pygmy Slow Loris

LC
EN
VU
VU
EN
VU
VU

DE
DE
DE
DE
DE
DE
DE

Horsfield‟s Tarsier
Dian's Tarsier
Lariang Tarsier
Philippine Tarsier
Spectral Tarsier
Siau Island Tarsier

VU
VU
DD
NT
VU
CR

DE
DE
DE
DE
DE
DE

Asian Elephant

EN

DE

Asiatic Brush-tailed Porcupine
Malayan Porcupine
Thick-spined Porcupine
Indian Crested Porcupine
Phillipine Porcupine
Sumatran Porcupine
Long-tailed Porcupine

LC
LC
LC
LC
VU
LC
LC

DE
DE
ST
ST
DE
ST
ST

Uneven-toothed Rat
Himalayan Wood Mouse
Savile‟s Bandicoot Rat
Northeastern Peninsula Bunomys
Pencil-tailed Tree Mouse

LC
EN
LC
VU
LC

ST
DE
ST
DE
ST
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Crateromys schadenbergi
Crossomys moncktoni
Echiothrix leucura
Golunda ellioti
Hadromys humei
Hyomys dammermani
Leopoldamys edwardsi
Leopoldamys sabanus
Macruromys major
Mallomys gunung
Mallomys istapantap
Mallomys rothschildi
Maxomys hellwaldii
Meriones hurrianae
Niviventer eha
Papagomys armandvillei
Paraleptomys rufilatus
Paruromys dominator
Phloeomys cumingi
Phloeomys pallidus
Rattus marmosurus
Sundamys muelleri
Taeromys celebensis
Taeromys taerae
Uromys anak
Uromys boeadii
Xenuromys barbatus
PLATACANTHOMYIDAE
Platacanthomys lasiurus
SCIURIDAE
Belomys pearsonii
Biswamoyopterus biswasi
Callosciurus erythraeus
Callosciurus inornatus
Callosciurus prevostii
Callosciurus pygerythrus
Dremomys lokriah
Dremomys pernyi
Dremomys rufigenis
Eoglaucomys fimbriatus
Hylopetes alboniger

Luzon Crateromys
Earless Water Rat
Northern Sulawesi Echiothrix
Indian Bush-rat
Hume‟s Rat,
Western White-eared Giant Rat
Edward‟s Rat
Long-tailed Giant Rat
Greater Small-toothed Rat
Alpine Woolly Rat
Subalpine Woolly Rat
Rothschild's Woolly Rat
Hellwald‟s Sulawesi Maxomys
Indian Desert Gerbil
Little Himalayan Rat
Armandville‟s Papagomys
Northern Hydromyine
Giant Sulawesi Rat
Southern Luzon Phloeomys
Northern Luzon Phloeomys
Marmoset Xanthurus Rat
Müller‟s Sundamys
Long-tailed Taeromys
Northeastern Mountain Taeromys
Black-tailed Giant Rat
Biak Giant Rat
Rock-dwelling Giant Rat

LC
LC
EN
LC
EN
DD
LC
LC
LC
EN
LC
LC
LC
LC
LC
NT
EN
LC
VU
LC
LC
LC
LC
DD
LC
CR
LC

ST
UN
DE
ST
DE
UN
UN
ST
ST
DE
UN
ST
DE
ST
ST
DE
UN
ST
DE
ST
DE
DE
DE
UN
UN
DE
UN

Malabar Spiny Dormouse

VU

DE

Hairy-footed Flying Squirrel
Namdapha Flying Squirrel
Pallas's Squirrel
Inornate Squirrel
Prevost's Squirrel
Hoary-bellied Squirrel
Orange-bellied Himalayan Squirrel
Perny's Long-nosed Squirrel
Asian Red-cheeked Squirrel
Small Kashmir Flying Squirrel
African Linsang

DD
CR
LC
LC
LC
LC
LC
LC
LC
LC
LC

UN
DE
ST
UN
DE
UN
DE
ST
ST
UN
DE
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Hylopetes nigripes
Palawan Flying Squirrel
NT
DE
Marmota baibacina
Altai Marmot
LC
UN
Marmota caudate
Collared Mongoose
LC
UN
Marmota himalayana
Himalayan Marmot
LC
UN
Petaurista alborufus
Red And White Giant Flying Squirrel LC
UN
Petaurista magnificus
Hodgson's Giant Flying Squirrel
LC
DE
Petaurista nobilis
Bhutan Giant Flying Squirrel
NT
DE
Petaurista petaurista
Common Giant Flying Squirrel
LC
DE
Petaurista philippensis
Large Brown Flying Squirrel
LC
DE
Petinomys fuscocapillus
Travancore Flying Squirrel
NT
DE
Prosciurillus abstrusus
Secretive Dwarf Squirrel
DD
UN
Ratufa affinis
Pale Giant Squirrel
NT
DE
Ratufa bicolor
Black Giant Squirrel
NT
DE
Ratufa indica
Indian Giant Squirrel
LC
DE
Ratufa macroura
Sri Lankan Giant Squirrel
NT
DE
Rheithrosciurus macrotis
Tufted Ground Squirrel
VU
DE
Rubrisciurus rubriventer
Sulawesi Giant Squirrel
VU
DE
Spermophilus erythrogenys
Red-cheeked Ground Squirrel
LC
ST
Spermophilus undulates
Long-tailed Ground Squirrel
LC
ST
Sundasciurus hoogstraali
Busuanga Squirrel
LC
UN
Sundasciurus juvencus
Northern Palawan Tree Squirrel
LC
ST
Sundasciurus mindanensis
Mindanao Squirrel
LC
UN
Sundasciurus philippinensis
Philippine Tree Squirrel
LC
ST
Sundasciurus rabori
Palawan Montane Squirrel
DD
UN
Sundasciurus samarensis
Samar Squirrel
LC
UN
Sundasciurus steerii
Southern Palawan Tree Squirrel
LC
ST
Tamias sibiricus
Siberian Chipmunk
LC
ST
Tamiops macclellandii
Himalayan Striped Squirrel
LC
ST
Trogopterus xanthipes
Complex-toothed Flying Squirrel
NT
DE
SPALACIDAE
Bay Bamboo Rat
LC
Cannomys badius
UN
Hoary
Bamboo
Rat
LC
Rhizomys pruinosus
ST
Chinese Bamboo Rat
LC
Rhizomys sinensis
UN
Indomalayan
Bamboo
Rat
LC
Rhizomys sumatrensis
UN
1
CR: Critically Endangered, EN: Endangered, VU: Vulnerable, NT: Near Threatened, LC: Least
Concern, DD: Data Deficient. 2 DE: Decreasing, IN: Increasing, ST: Stable, UN: Unknown.
Source: IUCN Red List (2011)

188

