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various answers to the very basic question: why 
should we conserve primates?

Readers of this book likely require little convinc-
ing that non-human primates (hereafter ‘primates’) 
deserve targeted conservation attention. Many of us 
first became involved in primate research because 
of a deep concern for wild primate populations and 
a desire to contribute positively to their conserva-
tion. Others have become more involved in primate 
conservation over time, perhaps due to threats to 
their own study populations or in response to ac-
cumulating knowledge of the increasingly dire 
status of many primate species. Still others may 

2.1 A basic question

Most primate populations are declining in numbers 
and many primate species are under threat of ex-
tinction for a variety of reasons, including hunting, 
disease, climate change, and the loss, degradation, 
and fragmentation of their habitats (Cowlishaw 
and Dunbar 2000; Schwitzer et al. 2014). For some, 
this knowledge alone is sufficient reason to con-
serve primates—it both provides a clear justifica-
tion for conservation and implies a moral obligation 
to do so. This view is not universally held, however, 
and it is therefore important to consider explicitly 
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and wellbeing (Bennett 2015; Capitanio and Emborg 
2008; Evans and Silvestri 2013; Joyner et  al.  2015; 
VandeBerg and Zola 2005). Most primates used in 
biomedical research are bred in captivity for this 
purpose (California Biomedical Research Associa-
tion 2015). Nevertheless, wild populations are still 
occasionally used as source populations in excep-
tional cases where captive-bred primates are in-
appropriate (e.g. Home Office 2004; United States 
Department of Agriculture 2013). The escalating 
threat from emerging infectious diseases and the 
rapidly changing environmental conditions result-
ing from global climate change may increase the 
importance of wild primate populations as sources 
of research subjects. For example, primate popula-
tions that harbour natural immunity to novel path-
ogens may provide unique insights that help fight 
future human diseases. The extinction of wild pri-
mate populations could mean the loss of informa-
tion vital to human survival in a future of emerging 
infectious diseases and global climate change.

2.3 Primates provide benefits to local 
communities

Wild primate populations can provide important 
benefits to people living in proximity to them. In 
some areas, primates and other sources of wild 
meat can serve as important food resources for com-
munities living inside or adjacent to tropical forests 
(Brashares et  al.  2011; Millner-Gulland et  al.  2003). 
For example, consumption of meat from wild ani-
mals, including primates, was associated with sub-
stantially reduced incidence of anaemia in children 
living in villages around the Makira Protected Area 
in northeastern Madagascar (Golden et  al.  2011). 
Such hunting is, however, usually unsustainable 
(Cowlishaw and Dunbar 2000; Fa et al. 2002, 2005; Fa 
and Tagg, Chapter 9, this volume; Golden 2009) and 
can lead to local extinction of species (Nunez-Iturri 
et al. 2008). Nevertheless, truly sustainable manage-
ment of primate populations for food would, by 
definition, ensure their long-term persistence and 
therefore could conceivably be used as a justifica-
tion for primate conservation under certain, spe-
cial circumstances (Cowlishaw and Dunbar 2000; 
Crockett et al. 1996; de Thoisy et al. 2009; Ramirez 

be relatively new to the topic, but have strong con-
victions about the importance of primate conser-
vation. Whatever our personal motivations may 
be, we will encounter individuals, organizations, 
companies, and governments that do not share our 
values. We may be challenged by fellow conserva-
tionists who disagree with us about the importance 
of protecting primates over other taxa, activists that 
remind us that our proposed conservation actions 
may have negative consequences on local people, 
or government officials who argue that economics 
and development trump all other concerns. In such 
situations, inability to provide a convincing answer 
to the simple question of why we should conserve 
primates will likely doom our efforts to failure be-
fore they begin.

In this chapter we summarize several justifica-
tions for conserving primates. Our goal is to com-
pile general information that will help primate 
conservationists make strong cases for the need to 
engage in specific conservation actions aimed at 
protecting particular primate populations in par-
ticular places. Not all arguments will work in all 
instances, of course, and there is no substitute for 
a well-considered, creative, and site-specific justifi-
cation to support a particular policy. Nevertheless, 
some of the general points considered here may 
bolster specific arguments. We present eight broad 
justifications for conserving primates, starting with 
those that are most anthropocentric and progress-
ing to more biocentric ones. After considering these 
justifications, we discuss some factors that compli-
cate attempts to make convincing arguments in fa-
vour of primate conservation.

2.2 Primates promote human health

Primates have long been considered crucial to re-
search that improves human health. Although pri-
mates comprise a small proportion of animals used 
in biomedical work, their close genetic and physi-
ological similarity to humans makes them uniquely 
valuable in developing treatments for and vaccines 
against human illnesses (Bontrop  2001; Carlsson 
et al. 2004; Sibal and Samson 2001). Indeed, research-
ers studying a wide range of diseases and disorders 
consider primates to be irreplaceable to research 
that is ultimately aimed at enhancing human health 
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a co-evolved plant–pollinator relationship. Second, 
primates are widely acknowledged to be import-
ant seed dispersers (Chapman 1995; Lambert and 
Garber 1998; Norconk et  al.  1998; Sato 2102; Tutin 
et al. 1991). In some plants, seed germination rates 
are positively influenced by passage through the 
primate gut; other plant species depend solely on 
primates for dispersal (Chapman and Onderdonk 
1998; Wrangham et al. 1994). There is mounting evi-
dence that local extinction of primates substantially 
alters plant species composition (Effiom et al. 2013a; 
Nunez-Iturri et  al.  2008; Vanthomme et  al.  2010). 
Third, primates are important seed predators in 
some ecosystems (Peres 1991; Peters 1993; Norconk 
and Veres 2011), and while it has to date received 
little attention, it is possible that primate seed pred-
ators may help maintain plant species diversity by 
disproportionately preying on seeds of common 
plant taxa (cf. Paine and Beck 2007; Power et al. 1996; 
Terborgh 2012). Fourth, folivory by primates can 
affect the mortality, fecundity, and growth rates of 
tree species (Chapman et al. 2013). Fifth, the pres-
ence of primates can influence community struc-
ture across multiple trophic levels. For example, the 
loss of primates due to hunting in Nigerian tropical 
forests has resulted in changes of the relative abun-
dances of other mammals, with cascading effects 
on plant communities (Effiom et  al.  2013b). Sixth, 
primates are important prey species in some eco-
logical communities (Isbell 1994; Hart 2007); some 
species, most notably chimpanzees, can also have 
considerable impacts as predators on primates and 
other animals (Stanford 1995; Teelen 2008). Finally, 
primates may play a role in buffering against the 
detrimental effects of global climate change. Pri-
mates are typically the key dispersers of larger-
seeded plant species (Howe 1986), and large-seeded 
tree species often have higher carbon densities than 
trees with small seeds (Queenborough et  al.  2009; 
Wright et al. 2007). Thus, the presence of primates 
promotes the sequestration of additional carbon in 
tropical forests, which serve as key buffers against 
global climate change (Van der Werf et al. 2009).

These examples demonstrate that primates play 
an important role in maintaining well-functioning 
ecosystems. It has generally been difficult to deter-
mine whether primates serve keystone functions in 
ecological systems, in part because it is unclear to 

1984). This argument is, of course, incompatible 
with some alternative justifications for their protec-
tion (e.g. those that invoke the intrinsic value of life, 
Section 2.9), highlighting the complexities inherent 
to most conservation and reminding us that groups 
that share a common goal may do so for very differ-
ent reasons.

In some areas, conservation of a particular pri-
mate population might provide economic benefits 
to local communities (Siex and Struhsaker 1999; 
Davenport et al. 2002). For example, substantial rev-
enue is generated in some communities from pri-
mate and rainforest tourism (Adams and Infield 
2003; Archabald and Naughton-Treves 2001; Kirby 
et  al.  2010); such tourism may in turn promote 
conservation under certain circumstances (Pusey 
et al. 2008; Kirby et al. 2010; Savage et al. 2010).

In addition to tangible benefits they may provide, 
primates may have cultural or religious signifi-
cance for people living in nearby areas (Fuentes and 
Wolfe 2002; Riley 2010; Humle and Hill, Chapter 14, 
this volume). For instance, the Hanuman langur in 
India is considered holy in the Hindu religion and 
the Iyaelima people in the Democratic Republic of 
Congo have taboos that prevent them from eat-
ing bonobos (Fuentes and Wolfe 2002). In such in-
stances local people have likely been living in close 
proximity to wild primates for millenia (e.g. Tutin 
and Oslisly 1995), and in some cases can be power-
ful advocates for primate conservation.

Thus, for local people, extinction of nearby pri-
mate populations could reduce sources of wild 
meat, decrease economic opportunities, or erode 
deeply held cultural beliefs.

2.4 Primates serve key ecological 
functions

Primates often perform critical ecological func-
tions in the ecosystems they inhabit. First, primates 
provide pollination services in some ecosystems 
(Carthew and Goldingay 1997; Gautier-Hion and 
Maisels 1994; Janson et al. 1981). For instance, Kress 
et al. (1984) conducted a detailed study of the rela-
tionship between the traveller’s tree (Ravenala mad-
agascarensis) and ruffed lemurs (Varecia variegata) 
and concluded that the system showed features of 
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Study of great apes has been of particular inter-
est, given their close phylogenetic relatedness to 
humans (de Waal 2005; Knott 2001; Semendeferi 
et  al.  2002; Wrangham 1987; Wrangham and Pil-
beam 2001), but other taxa have also been argued 
to provide valuable insights into the evolution of 
human behaviour (DeVore and Washburn 1963; 
Kinzey 1987). Loss of any primate species, but espe-
cially an ape taxon, would both hamper our ability 
to distinguish homologies (characters shared based 
on common descent) from homoplasies (characters 
evolved independently through convergence) in 
hominoid evolution and limit our understanding 
of the range of variation possible in some traits. For 
instance, consider how different our understand-
ing of ape social relationships, aggression, and 
dominance would have been had bonobos gone ex-
tinct before they were studied in the wild. Bonobos 
exhibit several features that contrast starkly with 
general patterns seen in other great apes: bonobo 
females are more social, form stronger bonds with 
one another, and are subject to greatly reduced 
threats of sexual aggression or infanticide com-
pared to other apes (Hare et al. 2012; Stumpf 2006; 
Surbeck et  al.  2012). These observations helped 
spark investigation of and appreciation for the 
importance of female social relationships and the 
social function of sexuality in apes, thereby broad-
ening conceptions of the range of variation possible 
in the lineage producing chimpanzees, bonobos, 
and humans (Kano 1992; Parish 1994; de Waal 
2005). Conserving primates preserves precious in-
formation about ourselves and our past.

2.6 Primates are of immense biological 
interest and importance

The primate order is a diverse group and exhib-
its substantial variation in ecology, social system, 
and behaviour (Smuts et  al.  1987; Kappeler 1999; 
Mitani et al. 2012; Rylands and Mittermeier 2014). 
Primate species span at least four orders of magni-
tude in body size, consume a wide variety of diets, 
exhibit the most diverse set of locomotor adapta-
tions of any animal order, live in many types of 
social system, and inhabit a range of environments 
(Clutton Brock 1989; Fleagle 2013; Rowe and 

what extent the ecological roles of primates would 
be filled by other taxa were primates absent (e.g. 
Chapman and Onderdonk 1998; Gautier-Hion 
et al. 1985; Poulsen et al. 2002; Russo and Chapman 
2011; Chapman et al. 2013). Mounting evidence sug-
gests, however, that at least in some systems pri-
mates serve uniquely important roles, and that their 
loss has large effects that are not offset by other taxa 
(Effiom et al. 2013a, b; Muller-Landau 2007; Nunez-
Iturri et al. 2008). Primate conservation is therefore 
crucially important to maintain intact ecosystems 
and the many services these ecosystems provide 
to people, including clean and stable water sup-
plies, prevention from floods and landslide, pollin-
ation, stable micro-climates, and buffering of global 
warming (Wich et al. 2011).

2.5 Primates provide unique insights  
into human evolution

Humans are primates and therefore the protection 
of wild primate populations preserves our abil-
ity to study the ecology, sociality, and behaviour 
of our close relatives (Boyd and Silk 2012; Fleagle 
2013). A deep understanding of humans is impos-
sible without placing our evolution, biology, and 
culture in broad phylogenetic context. Extinction of 
a primate species would diminish our capacity to 
understand ourselves, our evolution, and our place 
in nature. For example, consideration of humans in 
the context of non-human primates has enhanced 
our understanding of human cognition (Matsuzawa 
2001; Tomasello 2009), genetics (The Chimpanzee 
Sequencing and Analysis Consortium 2005; Patter-
son et al. 2006), communication (Savage-Rumbaugh 
et al. 1998; Tomasello 2008), aggression (Smuts 1992; 
Wrangham and Peterson 1996), reconciliation (Au-
reli et  al.  2002; de Waal 2000), ecology (Hill 1982; 
Ulijaszek 2002), and much more. Studies of extant 
primate tool use, hunting, cultural traditions, and 
diet importantly inform reconstructions of human 
evolution (e.g. McGrew 1992; van Schaik et al. 1999; 
Matsuzawa 2001; Boyd and Silk 2012). For this rea-
son, most primatologists in the United States, and 
many in Europe and Japan, are affiliated with aca-
demic departments or institutes primarily dedicated 
to the study of anthropology and human evolution.
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our general understanding of the tropics. For in-
stance, Cola lizae, a tree endemic to Gabon that was 
long known locally as an important timber species, 
was only recognized as a species in 1987 when 
discovered by primatologist Liz Williamson, for 
whom the tree is named (Hallé 1987). Research 
by primatologists demonstrated that the tree is 
only dispersed by gorillas, despite being fed on 
by many primate species (Tutin et al. 1991). Were 
gorillas to be lost from these forests, an impor-
tant resource (as food for frugivores and timber 
for people) would be lost—an insight gained only 
through the work of primatologists. Primatolo-
gists have discovered other ecologically important 
relationships between primates and other forest 
species (see Section  2.4). Protection and study of 
primates is therefore vitally important to promote 
our biological understanding of some of the most 
diverse and least understood communities on 
Earth.

Merely protecting primate species from extinc-
tion is inadequate to preserve their value as sub-
jects of biological investigation. Alteration and 
degradation of primate environments and loss of 
populations permanently reduces our ability to un-
derstand basic aspects of their behaviour, ecology, 
and adaptability (Caro and Sherman 2011). Stud-
ies of primate taxa in distinct environments have 
demonstrated considerable within-taxon variation 
in diet, life history, ecology, sociality, and behav-
iour (e.g. baboons: Kamilar (2006); orang-utans: 
van Schaik et  al. (2009); red colobus: Struhsaker 
(2010)). Such variability is likely quite common 
in primates (see Groves, Chapter  4, this volume), 
suggesting that extinction of local populations will 
result in permanent losses of diversity (Caro and 
Sherman 2012). This reduction of diversity will not 
only reduce our ability to understand the biology 
and ecology of wild primates; it may also remove 
from a species’ behavioural repertoire the ability to 
adapt to climate change, or eliminate from a spe-
cies’ gene pool resistance to emerging infectious 
diseases. Therefore, preserving populations across 
the full range of environments that a primate spe-
cies occupies and protecting at least a portion of 
each habitat type from degradation is necessary to 
capitalize fully on the scientific value of primates 
as subjects of biological study.

Myers 2015; Wright 1999). This variation presents 
a treasure trove of raw material that biologists can 
explore to promote our general understanding of 
how morphology, sociality, and behaviour evolve 
under a range of ecological conditions. Of particu-
lar interest are questions regarding how different 
species adapt to the same conditions (e.g. studies 
of primate communities, examination of different 
responses to environmental change and habitat 
degradation) and how the same species adapts to 
different conditions (e.g. documentation of varia-
tion in behaviour, sociality, and life history across 
environmental gradients). Extinction of primate 
species and loss of populations will hamper our 
ability to make sense of the natural world and elu-
cidate general biological principles that apply to 
many other taxa.

The crucial role of primates in furthering biologi-
cal understanding is especially evident when one 
considers our general ignorance of the tropics. The 
tropics house the majority of the world’s biodiver-
sity (Ceballos and Ehrlich 2006; Kreft and Jetz 2007) 
and yet for many groups we lack even the most 
basic understanding of their diversity, biology, or 
conservation status. For example, in amphibians 
a much larger proportion of tropical species than 
temperate species are classified as data deficient 
by the IUCN (Collen et al. 2008; Stuart et al. 2004), 
a pattern that appears to be true of other taxa as 
well (e.g. mammals: Schipper et  al. (2008); birds: 
Butchart and Bird (2010)). Against this backdrop 
of general ignorance about the tropics, primates 
stand out as a relatively well-studied group, in part 
because many species are gregarious, diurnal, and 
relatively easy to study in the wild (Emmons 1999; 
Harcourt 2000, 2006; Beaudrot et al. 2013). In a re-
cent study of research conducted in tropical pro-
tected areas, Marshall et al. (2016) found that 47.5% 
of all works returned by a Google Scholar search of 
the names of all terrestrial protected areas in great 
ape range countries concerned primates, compared 
to 23.6% for other mammals, 5.9% for birds, 11.3% 
for plants, and 11.7% for other taxa. This suggests 
that, at least in the paleotropics, much more sci-
entific research is published on primates than any 
other taxon.

Research on primates often sheds light on other 
taxa inhabiting the same forests, thereby raising 
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conservation of primate habitats and other taxa in-
habiting them.

2.8 Some primates are particularly 
susceptible to extinction

Many primates exhibit traits that have been shown 
to increase extinction probability in other taxa. The 
most important factor predicting extinction risk is 
small population size because small populations 
are at high risk of extinction due to demographic, 
genetic, and environmental stochasticity (Soulé and 
Wilcox 1980; Soulé 1987; Caughley 1994). Primate 
populations across the globe are shrinking due to 
habitat loss and degradation, hunting, and disease, 
and are becoming divided into smaller units by 
habitat fragmentation. These small primate popu-
lations continue to be affected by the deterministic 
processes that led to their declines, but once small 
are subject to the additional stochastic effects that 
magnify extinction risk. Small population sizes are 
also often linked to small geographic ranges and 
low population densities, which both significantly 
increase extinction risk in primates and other spe-
cies (Purvis et al. 2000; Johnson 1998; Harcourt and 
Schwartz 2001; Harcourt et al. 2005; Harcourt 2006). 
Species with slow life histories are also identified 
as extinction prone in many analyses (Terborgh 
1974; Cox 1997; but see Purvis et al. 2000), and pri-
mates have famously slow life histories compared 
to other mammals (Charnov and Berrigan 1993). 
Large-bodied primates are even more vulnerable to 
extinction, both because large body size is a strong 
independent predictor of vulnerability (Purvis 
et  al.  2000; Cardillo et  al.  2005) and because large 
species, such as great apes, have slow life histories 
(Wich et al. 2004, 2009; Marshall et al. 2009). More 
work is needed to fully understand the factors that 
predict extinction risk, in part because interpreta-
tion of broad comparative analyses of extinction 
risk is complicated by biases due to missing data 
(González-Suárez et  al.  2012). Nevertheless, many 
primate taxa exhibit multiple traits that consistently 
predict extinction risk in comparative analyses, 
suggesting that primates warrant conservation un-
der models that allocate conservation effort based 
on vulnerability.

2.7 Primates may promote conservation 
of other taxa

Primates can serve as important surrogate spe-
cies (sensu Caro 2010) that contribute positively 
to the conservation of other taxa by acting as flag-
ship, umbrella, or indicator species. Many primate 
species are charismatic, emotionally evocative, 
and interesting to people (e.g. Nishida et al. 2001; 
Wrangham et  al.  2008; Meijaard et  al.  2012) and 
can therefore serve as effective flagships that raise 
awareness, funds, and support for conservation 
actions that protect multiple species (Alexander 
2000; Clucas et al. 2008). Some primates may also 
serve as classic umbrella species, meaning that the 
protection of sufficient habitat to secure long-term 
viability of the primate taxon also ensures persis-
tence of other threatened species (Caro 2003, 2010). 
This is most likely to be true for large-bodied spe-
cies that live at relatively low population densities 
and therefore need large blocks of habitat to ensure 
the demographic and genetic health necessary for 
long-term persistence (e.g. orang-utans: Marshall 
et  al. (2009)). Finally, primates have been argued 
to be valuable indicator species (Hill 2002), be-
cause their species richness serves as a surrogate 
for diversity in other taxa or because the health of 
their populations reflects the general health of an 
ecosystem.

In addition to the potential value of primates as 
surrogates, their presence at particular sites can 
promote conservation of sympatric taxa. It has 
become increasingly appreciated that researchers 
provide direct conservation benefits at the sites 
where they work by promoting awareness of the 
value of the natural world, training the next gen-
eration of scientists and managers, building capac-
ity, facilitating law enforcement, and providing 
alternative sources of income to people who may 
otherwise engage in activities detrimental to biodi-
versity (Paaby et al. 1991; Wrangham 2008; Camp-
bell et  al.  2011; Sekercioglu 2012; Laurance 2013). 
The presence of charismatic taxa, such as apes, 
attracts researchers and the positive conservation 
effects of their attention (Magin et  al.  1994; Sitas 
et  al.  2009; Marshall et  al.  2016). In essence, then, 
primates attract researchers, and researcher pres-
ence provides a protective umbrella that promotes 
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2.10.1 Are primates special?

Many arguments made in support of primate con-
servation begin with the tacit assumption that 
primates are more special, and more deserving of 
protection, than other taxa. Some of the reasons 
given as justification are demonstrably true. For ex-
ample, non-human primates are undoubtedly our 
closest phylogenetic relatives, and if one accepts 
the premise that studying other taxa is important 
to better understand ourselves, then it is difficult 
to take issue with the contention that primates are 
special because they provide unique insights into 
human evolution. Similarly, it is hard to argue that 
the primates are not among the most well studied 
of tropical animals and as such are special because 
they provide a valuable insight into otherwise often 
poorly known ecosystems.

The contention that primates are special is not, 
however, always so easy to justify (Lovett and Mar-
shall 2006). One reason for this is that many of the 
justifications given for primate conservation are not 
unique to primates. Primates may not be the only, 
or even the most important, provider of a particular 
ecological function in some systems (e.g. seed dis-
persal: Corlett (1998); Stevens et  al. (2014)). Many 
primate taxa are threatened with extinction, but 
it is not always true that they are the most threat-
ened in a particular region or country (e.g. in many 
places amphibians are more severely threatened 
than primates: Baillie et al. (2004)). And while pri-
mates can be important flagship species, they are 
not the only such taxa (Caro and O’Doherty 1999; 
Clucas et al. 2008) or necessarily the most effective 
(Bowen-Jones and Entwistle 2002; Smith et al. 2012). 
In other words, primates may not always be espe-
cially important seed dispersers, especially severely 
threatened, or especially effective flagship species. 
In such cases, basing justification for conservation 
investment on the contention that primates are spe-
cial may not be wise or effective.

A second complication of invoking the ‘primates 
are special’ argument in support of primate conser-
vation is that individuals may raise principled ob-
jections to the focus on any particular taxon. There 
is a strain of thought in conservation suggesting 
that all species have the same inherent value and 
are therefore equally deserving of conservation 

2.9 Ethical arguments

For many people there are ethical reasons to protect 
primates (e.g. Cavalieri and Singer 1993). Although 
this sentiment might be more frequently (although 
certainly not solely) expressed in developed nations 
(Hill 2002), it is perhaps one of the most fundamen-
tal justifications to protect any species. Ethics were 
an important impetus for the creation of the first 
National Parks (Callicott 1990) and the founding 
of conservation NGOs (e.g. WWF: Schwarzenbach 
(2011)). Primatologists often cite ethical arguments 
as their personal reason for becoming involved in 
conservation. Such arguments are often rooted in 
the belief that all life has equal inherent value and 
the loss of any species due to human actions rep-
resents a failing of our moral obligation to protect 
species from human-induced extinction (Naess 
1986; Hargrove 1989). In addition to their intrinsic 
value, the fact that primates are our closest genetic 
relatives and share many other characteristics with 
humans has been used to bolster ethical arguments 
for specific conservation efforts for primates, and 
in particular great apes (Nishida et al. 2001; Wrang-
ham et al. 2008).

2.10 Complications

Taken together, the arguments reviewed here com-
prise both compelling justification for primate con-
servation and imply that we have an obligation to 
do so. While there are many reasons to protect pri-
mates, to be truly effective advocates for their con-
servation we must be aware of some complications 
attendant to the justifications discussed above. We 
consider four of these below. We begin by discussing 
the basic question of whether primates are uniquely 
deserving of conservation attention. We then note 
that some alternative justifications for primate con-
servation are contradictory, that cultural factors of-
ten complicate primate conservation, and that most 
justifications are unlikely to be successful in every 
context. We next discuss potential risks to some jus-
tifications for primate conservation, and end with a 
consideration of opportunity costs. These complica-
tions do not undermine all justifications for primate 
conservation, but they do highlight the need to be 
strategic when applying them.
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into the wild, may endanger wild populations (Har-
court 1987; Bennett 1992).

Complexities arise when the attitudes or cul-
tural beliefs of distinct stakeholder groups clash. 
For instance, the perspectives of people in high- 
biodiversity, developing countries are often sharply 
at odds with the views of conservationists largely 
based in developed countries that have already 
substantially degraded their own wildlife (Mei-
jaard and Sheil 2011). Even people living side by 
side can have very different cultural values and atti-
tudes towards wild primates; some may view them 
as sacred while others consider them agricultural 
pests or sources of food (Hill 2002; Humle and Hill, 
Chapter 14, this volume). This is particularly true in 
instances of migration, where immigrant commu-
nities often lack long-term ownership over the land 
and consequently have little incentive to utilize it 
sustainably (Cowlishaw and Dunbar 2000; Ekadi-
nata et al. 2013; Levang et al. 2007; López et al. 1988).

Finally, most justifications used in support of 
primate conservation will not work in all contexts. 
For example, tourism is not a panacea. Although 
tourism can generate income for local commu-
nities, complexities and conflicts surrounding 
such arrangements (e.g. Adams and Infield 2003; 
Archabald and Naughton-Treves 2001) highlight 
more general concerns with tourism (Kiss 2004; 
Weaver and Lawton 2007). It is likely that the con-
ditions necessary to promote successful primate 
tourism exist at only a limited number of sites. In 
addition, even when the economics of a tourism 
operation are effectively designed, it may be inad-
visable to develop tourism everywhere because of 
the risk of transmission of diseases from humans to 
primates (Goldberg et al. 2007; Pusey et al. 2008) and 
the stress that tourism may impose on individuals 
being observed by tourists (Maréchal et  al.  2011). 
Similarly, as discussed elsewhere in this chapter, 
justifications invoking ethics, spirituality, extinction 
risk, or biological interest will have different prob-
abilities of success depending on context and the 
relevant stakeholder groups.

These contradictions, complexities, and limi-
tations highlight the need for tactical, situation-
specific justifications for primate conservation. 
We cannot uncritically apply justifications or ap-
proaches that were successful in one context and 

funds (Hargrove 1989; Naess 1986). There is also 
merit in the argument that conservation should not 
be principally organized around preservation of 
particular taxonomic groups, and that we should 
instead focus on, for example, provision of ecosys-
tem services (Tallis et al. 2008), optimal allocation of 
limited resources (Wilson et  al.  2006), maximizing 
preserved phylogenetic diversity (Faith 1992), areas 
of high endemism and threat (Myers et al. 2000), or 
regions that are otherwise especially vulnerable or 
irreplaceable (Brooks et al. 2006).

We do not wish to undermine the many defens-
ible arguments that can be made in support of the 
contention that primates are special. Primates are 
special in important ways, and pointing this out 
can be quite effective in arguing for primate conser-
vation in some contexts. Primates are not, however, 
special in all ways. Uncritical application of the ‘pri-
mates are special’ argument is unlikely to be suc-
cessful. We should be careful to limit our use of this 
justification to situations where it is demonstrably 
true or empirically defensible.

2.10.2 Contradictions, complexities, 
and limitations

As with many areas of conservation science and 
practice, contradictions and complexities abound 
in debates of whether and why to protect primates. 
Some of the preceding arguments in favour of pri-
mate conservation are at odds with one another; 
others are complex and difficult to apply in specific 
situations. For instance, ethical arguments invoking 
our moral obligation not to harm individual pri-
mates cannot be easily squared with the perspec-
tive that primate populations should be valued for 
the wild meat that they provide some communities 
(Hill 2002) or justifications for primate protection 
rooted in their value for biomedical research. In ad-
dition, although not necessarily inherently contra-
dictory (Guy et  al.  2014), actions to help primates 
taken in the name of animal welfare (e.g. rehabili-
tation, release) are often not the most cost-effective 
or beneficial tactics to promote conservation of 
wild primate populations or their habitats (Wilson 
et  al.  2014; Yeager 1997). Indeed, under some cir-
cumstances, actions undertaken to promote indi-
vidual welfare, such as release of sick individuals 
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to humans, then a logical retort is that humans 
must be the most important of all, and therefore 
steps taken to conserve primates at the expense of 
people are unjustified. In Indonesia, we frequently 
encounter people who struggle to understand why 
so much international funding and attention is de-
voted to orang-utans when the majority of the peo-
ple who live in close proximity to them exist on less 
than USD2 per day (Meijaard et  al.  2012). In such 
circumstances it is easy to understand why politi-
cians find it expedient to campaign on platforms 
that promote helping people, not orang-utans, as a 
candidate for governor of East Kalimantan, Indone-
sian Borneo, did in 2008 (Meijaard and Sheil 2008).

Finally, the fact that local communities may have 
beliefs, attitudes, or practices that appear to be 
consistent with the preservation of nearby primate 
communities should not be a cause for compla-
cency. In part, this is because veneration does not 
necessarily prohibit utilization (Hill 2002) or con-
flict (Fuentes et al. 2005; Fuentes 2012). For example, 
in the Mentawai Islands, Indonesia, while primates 
are sacred cultural symbols in art, music, and folk-
lore among traditional communities, they are also 
frequently hunted and consumed (Mitchell and 
Tilson 1986). Similarly, although some individual 
primates are kept as pets and incorporated into fic-
tive kinship systems by the Guaja Indians of Brazil, 
other individuals of the same species are hunted 
for food (Cormier 2002; Hill 2002). Also, like other 
elements of culture, peoples’ beliefs and attitudes 
about primates are not fixed. Species that were once 
considered sacred may come to be viewed as less so 
in the face of basic economic needs (Hill 2002; Leach 
1994 in Hill 2002; Humle and Hill, Chapter 14, this 
volume). For instance, the Hindu beliefs that once 
protected monkeys in rural India have not pro-
tected them from persecution when raiding crops 
in recent decades (Mukherjee et al. 1986; Southwick 
et al. 1983). Even when values do not shift, improve-
ments in hunting technology, transportation, and 
access, or changes in human population density 
can render unsustainable practices that once were 
far less damaging (Alvard 1993, 1988; Hames 1979; 
Harcourt 2001). Thus, the protections afforded by 
traditional beliefs will not necessarily persist in the 
face of changing economic conditions or shifting so-
cial customs.

assume they will work elsewhere. Similarly, failure 
of a tactic or strategy in one context does not neces-
sarily mean that it would not work somewhere else. 
Primate conservation requires creative, open minds 
and informed understanding of the cultural, social, 
economic, and ecological particulars of a given con-
servation context.

2.10.3 Risky justifications

Some justifications for conserving primates have 
risks of backfiring: they may be used to support 
primate conservation in some instances but could 
be used to argue against it in others. For exam-
ple, while economic arguments for conservation 
have the potential to substantively influence pol-
icy in ways other justifications cannot (Balmford 
et al. 2002; Pearce et al. 2008), they are risky because 
conservation will not always be the most economi-
cally rational choice. Often the deck is stacked 
against conservation because it is difficult to assess 
the value of biodiversity benefits and the costs are 
often ignored (e.g. comparisons of the cost effective-
ness of alternative fuel sources typically exclude 
environmental costs associated with global climate 
change). In addition, the economic benefits of envi-
ronmental degradation are usually immediate and 
reaped by a relatively small set of (typically power-
ful) individuals, whereas the costs are not fully felt 
until much later and are often largely born by those 
who do not share in the benefits (e.g. Balmford and 
Whitten 2003; Barber and Schweithelm 2000). Even 
in situations where conditions are conducive to sus-
tainable management, the most economically ra-
tional decision may well be to clear cut a forest and 
invest the funds wisely, rather than protect the for-
est for the ecosystem services it provides or extract 
timber in a sustainable way (Alvard 1988; Harcourt 
2001). Thus, relying solely on economic arguments 
in favour of primate conservation, such as touting 
the potential tourism benefits to local people, runs 
the risk that an alternative, more lucrative pro-
posal entailing destruction of primate habitat could 
win out.

Justifying conservation of primates on the basis of 
their phylogenetic relatedness to humans can like-
wise backfire. If one argues that protection of pri-
mates is important because they are closely related 
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fundraising campaigns, or legislated government 
policies, and in such cases use of resources to con-
serve primates may not present opportunity costs 
for conservation of other taxa. But even in these 
more targeted instances, it is generally the case that 
there are not sufficient funds to support all worth-
while primate projects, so consideration of oppor-
tunity costs will still be necessary. In such instances, 
use of formal, quantitative methods provide defen-
sible, rigorous, and transparent algorithms to allo-
cate limited conservation funds (Wilson et al. 2007; 
Gregory et al. 2012; Game et al. 2013).

Acknowledgements

We thank Tim Caro, Katie Feilen, and Sandy Har-
court for thoughtful reviews that substantially 
improved this chapter, and Swapna Nelaballi for 
providing the photograph for the chapter front 
page. A. J. M. also thanks the participants in his Fall 
2014 Primate Conservation Biology seminar at the 
University of Michigan for reading an early draft of 
this chapter and for stimulating discussions of some 
of the topics considered here.

References
Adams, W. M. and Infield, M. (2003). Who is on the goril-

la’s payroll? Claims on tourist revenue from a Ugandan 
National Park. World Development 31: 177–190.

Alexander, S. E. (2000). Resident attitudes towards conser-
vation and black howler monkeys in Belize: the com-
munity baboon sanctuary. Environmental Conservation 
27: 341–350.

Alvard, M. S. (1993). Testing the ‘ecologically noble sav-
age’ hypothesis: inter-specific prey choice by Piro hunt-
ers of Amazonian Peru. Human Ecology 21: 355–387

Alvard, M. S. (1998). Evolutionary ecology and resource 
conservation. Evolutionary Anthropology 7: 62–74.

Archabald, K. and Naughton-Treves, L. (2001). Tourism 
revenue-sharing around national parks in Western 
Uganda: early efforts to identify and reward local com-
munities. Environmental Conservation 28: 135–149.

Aureli, F., Cords, M., and Van Schaik, C. P. (2002). Conflict 
resolution following aggression in gregarious animals: a 
predictive framework. Animal Behaviour 64(3): 325–343.

Baillie, J. E. M., Hilton-Taylor, C., and Stuart, S. N. (Eds) 
(2004). 2004 IUCN Red List of Threatened Species. A 
Global Species Assessment. Gland, Switzerland and 
Cambridge: IUCN.

Conservationists, like people more generally, are 
notoriously reticent to explicitly incorporate the risk 
of failure into their decisions (Plous 1993; Redford 
and Taber 2000; Game et  al.  2013). Nevertheless, 
selection of justifications for primate conservation 
must include consideration of the possibility that 
their invocation may have unwanted effects.

2.10.4 Opportunity costs

Because the resources available for conservation are 
insufficient to meet all needs, a major focus of con-
servation over the last several decades has been de-
termining effective, efficient ways to allocate limited 
resources (Brooks et al. 2006; Carwardine et al. 2008; 
Wilson et al. 2007). A range of different conservation 
prioritization strategies have been proposed and im-
plemented, and while they differ in important ways, 
they all seek to explicitly integrate opportunity costs 
into conservation decision-making (Game et al. 2013; 
Kirkpatrick 1983; Wilson et al. 2006, 2009). Opportu-
nity costs formalize the intuition that investment to 
address one conservation problem reduces or pre-
cludes investment in a different problem; as Game 
et al. (2013: 480) succinctly state: ‘every good thing 
we do is another good thing we do not’. Thus, when 
we advocate expenditure of funds to conserve pri-
mates, we must recognize that resources allocated to 
primate conservation will often therefore be unavail-
able to address other conservation goals. It is pos-
sible that the conservation funding we seek to help 
a threatened primate species could be better spent 
to protect a critically endangered bird, or perhaps 
the chances of success at protecting our target pri-
mate population are so low that a wiser use of funds 
would be to invest them on a taxon with a more rea-
sonable chance of persistence (Bottrill et al. 2008).

Choices among competing conservation de-
mands are not easy to make, but we make them, 
whether we choose to acknowledge them or not 
(see Marshall and Wich, Chapter 18, this volume). 
There are occasionally win–win situations, where 
investment in a primate species may provide ancil-
lary benefits to other taxa (e.g. when primates are 
umbrella species), but such instances are probably 
rarer than we imagine. It is also sometimes true 
that funding sources are earmarked for a particular 
taxon, due to interests of private donors, targeted 

9780198703389-Wich.indb   22 08/03/16   2:46 PM

OUP-FIRST UNCORRECTED PROOF, March 8, 2016



W H Y  C O N S E R V E  P R I M AT E S ?     23

Cardillo M., Mace, G. M., Jones, K. E., Bielby, J., Bininda-
Emonds, O. R. P., et al. (2005). Multiple causes of high 
extinction risk in large mammal species. Science 309: 
1239–1241.

Carlsson, H.-E., Schapiro, S. J., Farah, I., and Hau, J. (2004). 
Use of primates in research: a global review. American 
Journal of Primatology 63: 225–237

Caro, T. (2003). Umbrella species: critique and lessons 
from East Africa. Animal Conservation 6: 171–181.

Caro, T. (2010). Conservation by Proxy: Indicator, Umbrella, 
Keystone, Flagship, and Other Surrogate Species. Washing-
ton, DC: Island Press.

Caro, T. and O’Doherty, G. (1999). On the use of surrogate 
species in conservation biology. Conservation Biology 
13(4): 805–814.

Caro, T. and Sherman, P. W. (2011). Endangered species 
and a threatened discipline: behavioural ecology. Trends 
in Ecology and Evolution 26: 111–118.

Caro, T. and Sherman, P. W. (2012). Vanishing behaviors. 
Conservation Letters 5: 159–166.

Carthew, S. M. and Goldingay, R. L. (1997). Non-flying 
mammals as pollinators. Trends in Ecology and Evolution 
12: 104–108.

Carwardine, J., Wilson, K. A., Ceballos, G., Ehrlich, P. R., 
Naidoo, R., et al. (2008). Cost-effective priorities for glo-
bal mammal conservation. Proceedings of the National 
Academy of Sciences 105(32): 11446–11450.

Caughley G. (1994). Directions in conservation biology. 
Journal of Animal Ecology 63: 215–244.

Cavalieri, P. and Singer, P. (1993). A declaration of great 
apes. In: Cavalierai P. and Singer P. (Eds), The Great 
Ape Project: Equality Beyond Humanity. pp. 4–7. London: 
Fourth Estate.

Ceballos, G. and Ehrlich, P. R. (2006). Global mammal 
distributions, biodiversity hotspots, and conserva-
tion. Proceedings of the National Academy of Sciences 103: 
19374–19379.

Chapman, A. P. (1995). Primate seed dispersal: coevolu-
tion and conservation implications. Evolutionary. An-
thropology 4: 74–82.

Chapman, C. A. and Onderdonk, D. A. (1998). Forests 
without primates: primate/plant codependency. Ameri-
can Journal of Primatology 45: 127–141.

Chapman, C. A., Bonnell, T. R., Gogarten, J. F., Lambert, 
J. E., Omeja, P. A., et al. (2013). Are primates ecosys-
tem engineers? International Journal of Primatology 34: 
1–14.

Charnov E. L. and Berrigan, D. (1993). Why do female 
primates have such long lifespans and so few babies? 
Or life in the slow lane. Evolutionary Anthropology 1: 
191–194.

Clucas, B., McHugh, K., and Caro, T. (2008). Flagship spe-
cies on covers of US conservation and nature maga-
zines. Biodiversity and Conservation 17(6): 1517–1528.

Balmford, A., Bruner, A., Cooper, P., Costanza, R., Farber, 
S., et  al. (2002). Economic reasons for conserving wild 
nature. Science 397: 950–953.

Balmford, A. and Whitten, T. (2003). Who should pay for 
tropical conservation, and how could the costs be met? 
Oryx 37: 238–250.

Barber, C. V. and Schweithelm, J. (2000). Trial by Fire: For-
est Fires and Forestry Policy in Indonesia’s Era of Crisis and 
Reform. Washington, DC: World Resources Institute.

Beaudrot, L., Struebig, M. J., Meijaard, E., van Balen, S., 
Husson, S., et  al. (2013). Co-occurrence patterns of 
Bornean vertebrates suggest competitive exclusion is 
strongest among distantly related species. Oecologia 173: 
1053–1062.

Bennett, J. (1992). A glut of gibbons in Sarawak–is rehabili-
tation the answer? Oryx 26: 157–164.

Bennett, A. J. (2015). New era for chimpanzee research: 
broad implications of chimpanzee research decisions. 
Developmental Psychobiology 57: 279–288.

Bontrop, R. E. (2001). Non-human primates: essential part-
ners in biomedical research. Immunological Reviews 183: 
5–9.

Bottrill, M. C., Joseph, L. N., Carwardine, J., Bode, M., 
Cook, C., et al. (2008). Is conservation triage just smart 
decision making? Trends in Ecology & Evolution 23(12): 
649–654.

Bowen-Jones, E. and Entwistle, A. (2002). Identifying ap-
propriate flagship species: the importance of culture 
and local contexts. Oryx 36(02): 189–195.

Boyd, R. and Silk, J. (2012). How Humans Evolved, 6th edn. 
New York NY: W. W. Norton & Co.

Brashares, J. S, Golden, C. D., Weinbaum, K. Z., Barrett, C. 
B., and Okello, G. V. (2011). Economic and geographic 
drivers of wildlife consumption in rural Africa. Proceed-
ings of the National Academy of Sciences 108: 13931–13936.

Brooks, T. M., Mittermeier, R. A., da Fonseca, G. A., Ger-
lach, J., Hoffmann, M., et al. (2006). Global biodiversity 
conservation priorities. Science 313: 58–61.

Butchart, S. H. and Bird J. P. (2010). Data deficient birds on 
the IUCN Red List: what don’t we know and why does 
it matter? Biological Conservation 143: 239–247.

California Biomedical Research Association (2015). Fact 
sheet: primates in biomedical research. Available at: 
<http://www.ca-biomed.org/pdf/media-kit/fact-
sheets/FS-Primate.pdf.> [Accessed November 2015].

Callicott, J. B. (1990). Whither conservation ethics? Conser-
vation Biology 4(1): 15–20.

Campbell, G., Kuehl, H., Diarrassouba, A., N’Goran, P. K., 
and Boesch, C. (2011). Long-term research sites as refu-
gia for threatened and over-harvested species. Biology 
Letters 7: 723–726.

Capitanio, J. P. and Emborg, M. E. (2008). Contributions 
of non-human primates to neuroscience research. The 
Lancet 371: 1126–1135.

9780198703389-Wich.indb   23 08/03/16   2:46 PM

OUP-FIRST UNCORRECTED PROOF, March 8, 2016



24   A N  I N T R O D U C T I O N  TO  P R I M AT E  C O N S E R VAT I O N

the June 2013 event analyzed. ASB Policy Brief No 33. 
Nairobi: ASB Partnership for the Tropical Forest Mar-
gins: http://www.worldagroforestry.org/downloads/
Publications/PDFS/BR13072.pdf [Accessed Novem-
ber 2015].

Emmons, L. H. (1999). Of mice and monkeys: primates as 
predictors of mammal community richness. In: Fleagle, 
J. G., Janson C., and Reed, K. E. (Eds), Primate Commu-
nities. pp.  171–188. Cambridge: Cambridge University 
Press.

Evans, D. T. and Silvestri, G. (2013). Non-human primate 
models in AIDS research. Current Opinion in HIV and 
AIDS 8: 255.

Fa, J. E., Peres, C. A., and Meeuwig, J. (2002). Bushmeat 
exploitation in tropical forests: an intercontinental com-
parison. Conservation Biology 16: 232–237.

Fa, J. E., Ryan, S. F., and Bell, D. J. 2005. Hunting vulner-
ability, ecological characteristics and harvest rates of 
bushmeat species in afrotropical forests. Biological Con-
servation 121: 167–176.

Faith, D. P. (1992). Conservation evaluation and phylogen-
etic diversity. Biological Conservation 61: 1–10.

Fleagle, J. G. (2013). Primate Adaptation and Evolution, 3rd 
edn. San Diego, CA and London: Academic Press.

Fuentes, A. (2012). Ethnoprimatology and the anthropol-
ogy of the human-primate interface. Annual Review of 
Anthropology 41: 101–117.

Fuentes, A. and Wolfe, L. D. (Eds) (2002). Primates Face to 
Face. The Conservation Implications of Human-Nonhuman 
Primate Interconnections. Cambridge: Cambridge Uni-
versity Press.

Fuentes, A., Southern, M., and Suaryana, K. G. (2005). Mon-
key forests and human landscapes: is extensive sympa-
try sustainable for homo sapiens and macaca fascicularis in 
Bali? In: Patterson, J. and Wallis, J. (Eds), Commensalism 
and Conflict: The Primate-Human Interface. Norman, OK: 
American Society of Primatology Publications.

Game, E. T., Kareiva, P., and Possingham, H. P. (2013). Six 
common mistakes in conservation priority setting. Con-
servation Biology 27(3): 480–485.

Gautier-Hion, A. and Maisels, F. (1994). Mutualism be-
tween a leguminous tree and large African monkeys 
as pollinators. Behavioral Ecology and Sociobiology 34: 
203–210.

Gautier-Hion, A., Duplantier, J.-M., Quris, R., Feer, F., 
Sourd, C., et al. (1985). Fruit characters as a basis of fruit 
choice and seed dispersal in a tropical forest vertebrate 
community. Oecologia 65: 324–337.

Goldberg, T. L., Gillespie, T. R., Rwego, I. B., Wheeler, E., 
Estoff, E. L., et  al. (2007). Patterns of gastrointestinal 
bacterial exchange between chimpanzees and humans 
involved in research and tourism in western Uganda. 
Biological Conservation 135: 511–517.

Clutton-Brock, T. H. (1989). Review lecture: mammalian 
mating systems. Proceedings of the Royal Society of Lon-
don. B. Biological Sciences 236(1285): 339–372.

Collen, B., Ram, M., Zamin, T., and McRae, L. (2008). The 
tropical biodiversity data gap: addressing disparity in 
global monitoring. Tropical Conservation Science 1: 75–88.

Corlett, R. T. (1998). Frugivory and seed dispersal by ver-
tebrates in the Oriental (Indomalayan) Region. Biologic-
al Reviews of the Cambridge Philosophical Society 73(04): 
413–448.

Cormier, L. A. (2002). Monkey as food, monkey as child: 
Guaja symbolic cannibalism. In: Fuentes, A. and Wolfe, 
L. (Eds), Primates Face to Face. pp.  63–84. Cambridge: 
Cambridge University Press.

Cowlishaw, G. and Dunbar, R. I. M. (2000). Primate Conser-
vation Biology. Chicago, IL: University of Chicago Press.

Cox, G. W. (1997). Conservation Biology. Boston, MA: 
McGraw-Hill.

Crockett, C. M., Kyes, R. C., and Sajuthi, D. S. (1996). Mod-
eling managed monkey populations: sustainable har-
vest of longtailed macaques on a natural habitat island. 
American Journal of Primatology 40: 343–360.

Davenport, L., Brockelman, W. Y., Wright, P. C., Ruf, K., 
and Rubio del Valle, F. B. (2002). Ecotourism tools for 
parks. In: Terborgh, J., Van Schaik, C., Davenport, L., 
and Rao M. (Eds), Making Parks Work. pp.  279–306. 
Washington, DC: Island Press.

de Thoisy, B., Richard-Hansen, C., and Peres, C. A. (2009). 
Impacts of subsistence game hunting on Amazonian 
primates. In: Garber, P. A., Estrada, A., Bicca-Marques, J. 
C., Heymann E. W., and Strier K. B. (Eds), South Ameri-
can Primates: Comparative Perspectives in the Study of Be-
havior, Ecology, and Conservation. pp. 389–412. New York, 
NY: Springer.

DeVore, I. and Washburn, S. L. (1963). Baboon ecology 
and human evolution. Reprinted in: Bourlière, F. and 
Howell, C. F. (Eds), African Ecology and Human Evolution 
(2013). pp. 335–367. London: Routledge.

de Waal, F. M. B. (2000). Primates—A natural heritage of 
conflict resolution. Science 289: 586–590.

de Waal, F. M. B. (2005). A century of getting to know the 
chimpanzee. Nature 437: 56–59.

Effiom, E. O., Nuñez-Iturri, G., Smith, H. G., Ottosson, 
U., and Olsson, O. (2013a). Bushmeat hunting changes 
regeneration of African rainforests. Proceedings of the 
Royal Society B: Biological Sciences 280: DOI: 10.1098/
rspb.2013.0246.

Effiom, E. O., Birkhofer, K., Smith, H. G., and Olsson, O. 
(2013b). Changes of community composition at multi-
ple trophic levels due to hunting in Nigerian tropical 
forests. Ecography 37: 367–377.

Ekadinata, S., van Noordwijk, M., Budidarsono, S., and 
Dewi, S. (2013). Hotspots in Riau, haze in Singapore: 

9780198703389-Wich.indb   24 08/03/16   2:46 PM

OUP-FIRST UNCORRECTED PROOF, March 8, 2016



W H Y  C O N S E R V E  P R I M AT E S ?     25

(Eds), Primate Anti-predator Strategies. pp.  27–59. New 
York, NY: Springer,

Hill, C. M. (2002). Primate conservation and local commu-
nities: ethical issues and debates. American Anthropolo-
gist 104: 1184–1194.

Hill, K. (1982). Hunting and human evolution. Journal of 
Human Evolution 11(6): 521–544.

Home Office (2004). Statistics of scientific procedures on 
living animals. UK: Home Office. Available at: <htt-
ps://www.gov.uk/government/uploads/system/
uploads/attachment_data/file/272232/6713.pdf > [Ac-
cessed November 2015].

Howe, H. F. (1986). Seed dispersal by fruit-eating birds 
and mammals. In: Murray, D. R. (Ed.), Seed Dispersal. 
pp. 123–189. New York, NY: Academic Press.

Isbell, L. A. (1994). Predation on primates: ecological pat-
terns and evolutionary consequences. Evolutionary An-
thropology 3(2): 61–71.

Janson, C. H., Terborgh, J., and Emmons, L. H. (1981). 
Non-flying mammals as pollinating agents in the Ama-
zonian forest. Biotropica 13: 1–6.

Johnson C. N. (1998). Species extinction and the relation- 
ship between distribution and abundance. Nature 394: 
272–274.

Joyner, C., Barnwell, J. W., and Galinski, M. R. (2015). No 
more monkeying around: primate malaria model sys-
tems are key to understanding Plasmodium vivax liver-
stage biology, hypnozoites, and relapses. Frontiers in 
Microbiology 6: 1–8.

Kamilar J. M. (2006). Geographic variation in savanna 
baboon (Papio) ecology and its taxonomic and evolu-
tionary implications. In: Lehman, S. M. and Fleagle, J. 
G. (Eds), Primate Biogeography: Progress and Prospects. 
pp. 169–200. New York, NY: Springer.

Kano, T. (1992). The Last Ape: Pygmy Chimpanzee Behavior 
and Ecology. Stanford, CT: Stanford University Press.

Kappeler, P. M. (1999). Convergence and divergence in 
primate social systems. In: Fleagle, J. G., Janson, C., and 
Reed, K. E. (Eds), Primate Communities. pp.  158–170. 
Cambridge: Cambridge University Press.

Kinzey, W. G. (Ed.) (1987). Evolution of Human Behavior: 
Primate Models. New York, NY: SUNY Press.

Kirkby C. A., Giudice-Granados, R., Day, B., Turner, K., 
Velarde-Andrade, L. M., Dueñas-Dueñas, A., et  al. 
(2010). The market triumph of ecotourism: an economic 
investigation of the private and social benefits of com-
peting land uses in the Peruvian Amazon. PLoS One 
5(9): e13015. doi:10.1371/journal.pone.0013015.

Kirkpatrick, J. B. (1983). An iterative method for establish-
ing priorities for the selection of nature reserves: an ex-
ample from Tasmania. Biological Conservation 25: 127–134.

Kiss, A. (2004). Is community-based ecotourism a good 
use of biodiversity conservation funds? Trends in Ecol-
ogy and Evolution 19: 232–237.

Golden, C. D. (2009). Bushmeat hunting and use in the 
Makira Forest north-eastern Madagascar: a conserva-
tion and livelihoods issue. Oryx 43: 386–392.

Golden, C. D., Fernald, L. C. H., Brasheres, J. S., Raso-
lofoniaina, B. J. R., and Kremen, C. (2011). Benefits of 
wildlife consumption to child nutrition in a biodiversity 
hotspot. Proceedings of the National Academy of Sciences 
USA 108: 19653–19656.

González-Suárez, M., Lucas, P. M., and Revilla, E. (2012). 
Biases in comparative analyses of extinction risk: mind 
the gap. Journal of Animal Ecology 81: 1211–1222.

Gregory, R., Failing, L., Harstone, M., Long, G., McDan-
iels, T., et al. (2012). Structured Decision Making: A Prac-
tical Guide to Environmental Management Choices. Oxford: 
Wiley-Blackwell.

Guy, A. J., Curnoe, D., and Banks, P. B. (2014) Welfare 
based primate rehabilitation as a potential conservation 
strategy: does it measure up? Primates 55: 139–147.

Hallé, N. (1987). Cola lizae N. Hallé (Sterculiaecea) Nou-
velle espece du Moyen Ogooue (Gabon). Adansonia 3: 
229–237.

Hames, R. B. (1979). A comparison of the efficiencies of 
the shotgun and the bow in Neotropical forest hunting. 
Human Ecology 7: 219–252.

Harcourt, A. H. (1987). Options for unwanted or confis-
cated primates. Primate Conservation 8: 111–113

Harcourt, A. H. (2000). Coincidence and mismatch of bio-
diversity hotspots: a global survey for the order, pri-
mates. Biological Conservation 93: 163–175.

Harcourt, A. H. (2001). Conservation in practice. Evolu-
tionary Anthropology 9: 258–265.

Harcourt, A. H. (2006). Rarity in the tropics: biogeography 
and macroecology of the primates. Journal of Biogeog-
raphy 33: 2077–2087.

Harcourt A. H. and Schwartz M. W. (2001). Primate evolu-
tion: a biology of Holocene extinction and survival on 
the southeast Asian Sunda Shelf islands. American Jour-
nal of Physical Anthropology 114: 4–17.

Harcourt, A.H., Coppetto, S. A., and Parks, S. A. (2005). 
The distribution-abundance (density) relationship: its 
form and causes in a tropical mammal order, Primates. 
Journal of Biogeography 32: 565–579.

Hare, B., Wobber, V., and Wrangham, R. (2012). The self-
domestication hypothesis: evolution of bonobo psych-
ology is due to selection against aggression. Animal Be-
haviour 83(3): 573–585.

Hargrove, E. C. (1989). An overview of conservation and 
human values: are conservation goals merely cultural 
attitudes? In: Western, D. and Pearl, M. C. (Eds), Con-
servation in the Twenty-First Century. pp. 227–231. New 
York: Oxford University Press.

Hart, D. (2007). Predation on primates: a biogeographic-
al analysis. In: Gursky-Doyen, S. and Nekaris, K. A. I. 

9780198703389-Wich.indb   25 08/03/16   2:46 PM

OUP-FIRST UNCORRECTED PROOF, March 8, 2016



26   A N  I N T R O D U C T I O N  TO  P R I M AT E  C O N S E R VAT I O N

Human Cognition and Behavior. pp. 3–25. Tokyo, Japan: 
Springer.

McGrew, W. C. (1992). Chimpanzee Material Culture: Im-
plications for Human Evolution. Cambridge: Cambridge 
University Press.

Meijaard, E. and Sheil, D. (2008). Cuddly animals don’t 
persuade poor people to back conservation. Nature 
454: 159.

Meijaard, E. and Sheil, D. (2011). A modest proposal for 
wealthy countries to reforest their land for the common 
good. Biotropica 43: 524–528.

Meijaard, E., Wich, S. A., Ancrenaz, M., and Marshall, A.J. 
(2012). Not by science alone: why orangutan conserva-
tionists must think outside the box. Annals of the New 
York Academy of Sciences 1249: 29–44.

Milner-Gulland, E. J., Bennett, E. L., and the SCB 2002 
Annual Meeting Wild Meat Group (2003). Wild meat: 
the bigger picture. Trends in Ecology & Evolution 18: 
351–7.

Mitani, J. C., Call, J., Kappeler, P. M., Palombit, R. A., and 
Silk, J. B. (Eds) (2012). The Evolution of Primate Societies. 
Chicago, Il: University of Chicago Press.

Mitchell, A. H. and Tilson R. L. (1986). Restoring the bal-
ance: traditional hunting and primate conservation in 
the Mentawai Islands, Indonesia. In: Else, J. and Lee, 
P. (Eds), Primate Ecology and Conservation. pp. 249–260. 
Cambridge: Cambridge University Press.

Mukherjee, R. P., Mukherjee G. D., and Bhuinya, S. (1986) 
Population trends of Hanuman langurs in agricultural 
areas of Midnapur District, West Bengal, India. Primate 
Conservation 7: 53–54.

Muller-Landau, H. C. (2007). Predicting the long-term ef-
fects of hunting on plant species composition and diver-
sity in tropical forests. Biotropica 39: 372–384.

Myers, N., Mittermeier, R. A., Mittermeier, C. G., Da Fon-
seca, G. A., and Kent, J. (2000). Biodiversity hotspots for 
conservation priorities. Nature 403: 853–858.

Naess, A. (1986). Intrinsic value: will the defenders of 
nature please rise? In: Soulé, M. E. (Ed.), Conservation 
Biology: The Science of Scarcity and Diversity. pp. 504–516. 
Sunderland, MA: Sinauer.

Nishida, T., Wrangham R. W., Jones, J. H., Marshall, A. J., 
and Wakibara, J. (2001). Do chimpanzees survive the 
21st century? In: The Apes: Challenges for the 21st Cen-
tury. Conference Proceedings. pp. 43–51. Brookfield, Il: 
Brookfield Zoo.

Norconk, M. A. and Veres, M. (2011). Physical properties 
of fruit and seeds ingested by primate seed predators 
with emphasis on sakis and bearded sakis. The Anatomi-
cal Record 294(12): 2092–2111.

Norconk, M. A., Grafton, B. W., and Conklin-Brittain, N. 
L. (1998). Seed dispersal by neotropical seed predators. 
American Journal of Primatology 45(1): 103–126.

Knott, C. D. (2001). Female reproductive ecology of the 
apes: implications for human evolution. In: Ellison, 
P. T. (Ed.), Reproductive Ecology and Human Evolution. 
pp. 429–463. New Brunswick, NJ: Transaction Publish-
ers.

Kreft, H. and Jetz, W. (2007). Global patterns and deter-
minants of vascular plant diversity. Proceedings of the Na-
tional Academy of Sciences 104(14): 5925–5930.

Kress, W. J., Schatz, G. E., Andrianifahanana, M., and 
Morland, H. S. (1994). Pollination of Ravenala madagas-
cariensis (Strelitziaceae) by lemurs in Madagascar: evi-
dence for an archaic coevolutionary system? American 
Journal of Botany 81: 542–551.

Lambert, J. E. and Garber, P. A. (1998). Evolutionary 
and ecological implications of primate seed dispersal. 
American Journal of Primatology 45: 9–28.

Laurance, W. F. (2013). Does research help to safeguard 
protected areas? Trends in Ecological Evolution 28: 261–
266.

Levang, P., Sitorus, S., Gaveau, D. L. A., and Abidin, Z. 
(2007). Elites’ perceptions about the Bukit Barisan Se-
latan National Park. Centre for International Forestry 
Research Bogor Bar, Indonesia.

López, G. S., Orduña, F. G., and Luna, E. R. (1988). The 
status of Ateles geoffroyi and Alouatta palliata in disturbed 
forest areas in Sierra de Santa Marta, Mexico. Primate 
Conservation 9: 53–61.

Lovett, J. C. and Marshall A. R. (2006). Why should we 
conserve primates? African Journal of Ecology 44: 113–115.

Magin, C. D., Johnson, T. H., Groombridge, B., Jenkins, M., 
and Smith, H., et al. (1994). Species extinctions, endan-
germent and captive breeding. In: Olney, P. J. S., Mace, 
G. M., and Feistner, A. T. C. (Eds), Creative Conservation: 
Interactive Management of Wild and Captive Animals. Lon-
don: Chapman and Hall.

Maréchal, L., Semple, S., Majolo, B., Qarro, M., Heister-
mann, M., et  al. (2011). Impacts of tourism on anxiety 
and physiological stress levels in wild male Barbary ma-
caques. Biological Conservation 144: 2188–2193.

Marshall, A. J., Lacy, R., Ancrenaz, M., Byers, O., Hus-
son, S., Leighton, M., et  al. (2009). Orangutan popula-
tion biology, life history, and conservation: perspectives 
from PVA models. In: Wich, S. A., Utami, S., Mitra Setia 
T., and van Schaik C. P. (Eds), Orangutans: Geographic 
Variation in Behavioral Ecology and Conservation. pp.311–
326. Oxford: Oxford University Press.

Marshall, A. J., Meijaard, E., Van Cleave, E., and Sheil, D. 
(in press). Charisma counts: the presence of great apes 
affects the allocation of tropical research effort. Frontiers 
in Ecology and the Environment: doi: 10.1890/140195.

Matsuzawa, T. (2001). Primate foundations of human intel-
ligence: a view of tool use in nonhuman primates and fos-
sil hominids. In: Matsuzawa, T. (Ed.), Primate Origins of 

AQ1

9780198703389-Wich.indb   26 08/03/16   2:46 PM

OUP-FIRST UNCORRECTED PROOF, March 8, 2016



W H Y  C O N S E R V E  P R I M AT E S ?     27

gies and mechanisms of recovery. American Journal of 
Primatology 7: 245–259.

Redford, K. H. and Taber, S. (2000). Writing the wrongs: 
developing a safe-fail culture in conservation. Conserva-
tion Biology 14: 1567–1568.

Riley, E. P. (2010). The importance of human-macaque 
folklore for conservation in Lore Lindu National Park, 
Sulawesi, Indonesia. Oryx 44: 235–240.

Rowe, N. and Myers, M. (2015) All the World’s Primates 
website. Available at: <http://alltheworldsprimates.
org/Home.aspx> [Accessed November 2015].

Russo, S. S. and Chapman, C. A. (2011). Primate seed dis-
persal: linking behavioural ecology and forest com-
munity structure. In: Campbell, C. J., Fuentes, A. F., 
MacKinnon, J. C., Panger, M., and Bearder S. (Eds), Pri-
mates in Perspective. pp.  523–524. Oxford: Oxford Uni-
versity Press.

Rylands, A. B. and Mittermeier R. A. (2014). Primate tax-
onomy: species and conservation. Evolutionary Anthro-
pology 23: 8–10.

Savage, A., Guillen, R., Lamilla, I., and Soto, L. (2010). De-
veloping an effective community conservation program 
for cotton-top tamarins (saguinus oedipus) in Colombia. 
American Journal of Primatology 72: 379–390.

Savage-Rumbaugh, S., Shanker, S. G., and Taylor, T. J. 
(1998). Apes, Language, and the Human Mind. Oxford: Ox-
ford University Press.

Schipper, J., Chanson, J. S., Chiozza, F., Cox, N. A., Hoff-
mann, M., et al. (2008). The status of the world’s land 
and marine mammals: diversity, threat, and knowledge. 
Science 322(5899): 225–230.

Schwarzenbach, A. (2011). Saving the World’s Wildlife. Lon-
don: Profile Books Limited.

Schwitzer, C., Mittermeier, R. A., Rylands, A. B., Taylor, 
L. A., Chiozza, F., et al. (Eds) (2014). Primates in Peril: 
The World’s 25 Most Endangered Primates 2012–2014. 
IUCN SSC Primate Specialist Group (PSG), Inter-
national Primatological Society (IPS), Conservation 
International (CI), and Bristol Zoological Society, Ar-
lington, VA.

Sekercioglu, C. H. (2012). Promoting community-based 
bird monitoring in the tropics: conservation, research, 
environmental education, capacity-building, and local 
incomes. Biological Conservation 151: 69–73.

Semendeferi, K., Lu, A., Schenker, N., and Damásio, H. 
(2002). Humans and great apes share a large frontal cor-
tex. Nature Neuroscience 5(3): 272–276.

Sibal, L. R. and Samson, K. J. (2001). Nonhuman primates: 
a critical role in current disease research. ILAR Journal 
42: 74–84.

Siex, K. S. and Struhsaker, T. T. (1999). Colobus monkeys 
and coconuts: a study of perceived human-wildlife con-
flicts. Journal of Applied Ecology 36: 1009–1020.

Nunez-Iturri, G., Olsson, O., and Howe, H. F. (2008). 
Hunting reduces recruitment of primate-dispersed 
trees in Amazonian Peru. Biological Conservation 141: 
1536–1546.

Paaby, P., Clark, D. B., and Gonzalez, H. (1991). Training 
rural residents as naturalist guides: evaluation of a pilot 
project in Costa-Rica. Conservation Biology 5: 542–546.

Paine, C. T. and Beck, H. (2007). Seed predation by neo-
tropical rain forest mammals increases diversity in 
seedling recruitment. Ecology 88: 3076–3087.

Parish, A. R. (1994). Sex and food control in the ‘uncom-
mon chimpanzee’: how bonobo females overcome a 
phylogenetic legacy of male dominance. Ethology and 
Sociobiology 15(3): 157–179.

Patterson, N., Richter, D. J., Gnerre, S., Lander, E. S., and 
Reich, D. (2006). Genetic evidence for complex speci-
ation of humans and chimpanzees. Nature 441: 1103–
1108.

Pearce, D., Hecht, S., and Vorhies, F. (2008). What is bio-
diversity worth? Economics as a problem and a solu-
tion. In: Macdonald, D. W. and Service, K. (Eds), Key 
Topics in Conservation Biology. pp. 35–45. Oxford: Black-
well Publishing.

Peres, C. A. (1991). Seed predation of Cariniana micrantha 
(Lecythidaceae) by brown capuchin monkeys in Central 
Amazonia. Biotropica 23(3): 262–270.

Peters, C. R. (1993). Shell strength and primate seed preda-
tion of nontoxic species in eastern and southern Africa. 
International Journal of Primatology 14(2): 315–344.

Plous, S. (1993). The Psychology of Judgment and Decision 
Making. New York, NY: McGraw-Hill.

Poulsen, J. R., Clark, C. J., Connor, E. F., and Smith, T. B. 
(2002). Differential resource use by primates and horn-
bills: implications for seed dispersal. Ecology 83: 228–
240.

Power, M. E., Tilman, D., Estes, J. A., Menge, B. A., Bond, 
W. J., et al. (1996). Challenges in the quest for keystones. 
BioScience 46: 609–620.

Purvis, A., Gittleman, J. L., Cowlishaw, G. C., and Mace, 
G. M. (2000). Predicting extinction risk in declining spe-
cies. Proceedings of the Royal Society of London, Series B 
267: 1947–1952.

Pusey, A. E., Wilson, M. L., and Anthony Collins, D. (2008). 
Human impacts, disease risk, and population dynamics 
in the chimpanzees of Gombe National Park, Tanzania. 
American Journal of Primatology 70: 738–744.

Queenborough, S. A., Mazer, S. J., Vamosi, S. M., Garwood, 
N. C., Valencia, R., et al. (2009). Seed mass, abundance 
and breeding system among tropical forest species: do 
dioecious species exhibit compensatory reproduction or 
abundances? Journal of Ecology 97: 555–566.

Ramirez, M. (1984). Population recovery in the mous-
tached tamarin (Saguinus mystax): management strate-

9780198703389-Wich.indb   27 08/03/16   2:46 PM

OUP-FIRST UNCORRECTED PROOF, March 8, 2016



28   A N  I N T R O D U C T I O N  TO  P R I M AT E  C O N S E R VAT I O N

Terborgh, J. (2012). Enemies maintain hyperdiverse tropi-
cal forests. The American Naturalist 179(3): 303–314.

The Chimpanzee Sequencing and Analysis Consortium. 
(2005). Initial sequence of the chimpanzee genome 
and comparison with the human genome. Nature 437: 
69–87.

Tomasello, M. (2008). Origins of Human Communication. 
Cambridge, MA: MIT Press.

Tomasello, M. (2009). The Cultural Origins of Human Cogni-
tion. Cambridge, MA: Harvard University Press.

Tutin, C. E. G. and Oslisly, R. (1995). Homo, Pan, and Go-
rilla: co-existence over 60,000 years at Lopé in central 
Gabon. Journal of Human Evolution 28: 597–602.

Tutin, C. E. G., Williamson, E. A., Rogers, M. E., and Fer-
nandez, M. (1991). A case study of a plant-animal rela-
tionship: Cola lizae and lowland gorillas in the Lopé Re-
serve, Gabon. Journal of Tropical Ecology 7: 181–199.

Ulijaszek, S. J. (2002). Human eating behaviour in an evo-
lutionary ecological context. Proceedings of the Nutrition 
Society 61(04): 517–526.

United States Department of Agriculture (2013). Use 
of animals in research and education. Available at: 
<http://www.aphis.usda.gov/import_export/ani-
mals/oie/downloads/tahc_feb13/tahc_use_animals_
research_and_education_82_feb13_rpt.pdf> [Accessed 
November 2015].

VandeBerg, J. L. and Zola, S. M. (2005). A unique biomed-
ical resource at risk. Nature 437: 30–32.

Van der Werf, G. R., Morton, D. C., DeFries, R. S., Olivier, 
J. G., Kasibhatla, P. S., et al. (2009). CO2 emissions from 
forest loss. Nature Geoscience 2: 737–738.

van Schaik, C. P., Deaner, R. O., and Merrill, M. Y. (1999). 
The conditions for tool use in primates: implications for 
the evolution of material culture. Journal of Human Evo-
lution 36(6): 719–741.

van Schaik, C. P., Marshall, A. J., and Wich, S. A. (2009). 
Geographic variation in orangutan behavior and biol-
ogy: its functional interpretation and its mechanistic 
basis. In: Wich, S. A., Utami, S., Mitra Setia, T., and van 
Schaik, C. P. (Eds), Orangutans: Geographic Variation in 
Behavioral Ecology and Conservation. pp. 351–361. Oxford: 
Oxford University Press.

Vanthomme, H., Belle, B., and Forget, P. M. (2010). Bush-
meat hunting alters recruitment of large-seeded plant 
species in central Africa. Biotropica 42: 672–679.

Weaver, D. B. and Lawton, L. J.(2007). Twenty years on: 
the state of contemporary ecotourism research. Tourism 
Management 28: 1168–1179.

Wich, S. A., De Vries, H., Ancrenaz, M., Perkins, L., Shu-
maker, R. W., et al. (2009). Orangutan life history vari-
ation. In Wich, S. A. Utami, S. Mitra Setia, T. and van 
Schaik C. P. (Eds), Orangutans: Geographic Variation in Be-
havioral Ecology and Conservation. pp. 65–75. New York: 
Oxford University Press.

Sitas, N., Baillie, J. E. M., and Isaac, N. J. B. (2009). What 
are we saving? Developing a standardized approach for 
conservation action. Animal Conservation 12: 231–237.

Smith, R. J., Veríssimo, D., Isaac, N. J., and Jones, K. E. 
(2012). Identifying Cinderella species: uncovering 
mammals with conservation flagship appeal. Conserva-
tion Letter 5(3): 205–212.

Smuts, B. B. (1992). Male aggression against women. Hu-
man Nature 3(1): 1–44.

Smuts, B. B., Cheney, D. L., Seyfarth, R. M., Wrangham, R. 
W., and Struhsaker, T. T. (1987). Primate Societies. Chi-
cago, Il: University of Chicago Press.

Soulé, M. E. (1987). Viable Populations for Conservation. 
Cambridge: Cambridge University Press.

Soulé, M. E. and Wilcox, B. A. (1980). Conservation Biology. 
Sunderland, MA: Sinauer Associates, Inc.

Southwick, C. H., Siddiqi, M. F., and Oppenheimer, J. R. 
(1983). Twenty-year changes in rhesus monkey popula-
tions in agricultural areas of Northern India. Ecology 64: 
434–439.

Stanford, C. B. (1995). The influence of chimpanzee preda-
tion on group size and anti-predator behaviour in red 
colobus monkeys. Animal Behaviour 49(3): 577–587.

Stevens, V. M., Whitmee, S. Le Galliard, J.-F., Clobert, J., 
Böhning‐Gaese, K., et al. (2014). A comparative analysis 
of dispersal syndromes in terrestrial and semi‐terres-
trial animals. Ecology Letters 17: 1039–1052.

Struhsaker, T. T. (2010). The Red Colobus Monkeys: Variation 
in Demography, Behaviour, and Ecology of Endangered Spe-
cies. Oxford: Oxford University Press.

Stuart, S. N., Chanson, J. S., Cox, N. A., Young, B. E., Rod-
rigues, A. S. L., et  al. (2004). Status and trends of am-
phibian declines and extinctions worldwide. Science 
306: 1783–1786.

Stumpf, R. (2006). Chimpanzees and bonobos: diversity 
within and between species. In: Campbell, C. J., Fuentes, 
A. F., MacKinnon, J. C., Panger, M., and Bearder S. (Eds), 
Primates in Perspective. pp. 321–344. Oxford: Oxford Uni-
versity Press.

Surbeck, M., Deschner, T., Schubert, G., Weltring, A., and 
Hohmann, G. (2012). Mate competition, testosterone 
and intersexual relationships in bonobos, Pan paniscus. 
Animal Behaviour 83(3): 659–669.

Tallis, H., Kareiva, P., Marvier, M., and Chang, A. (2008). 
An ecosystem services framework to support both 
practical conservation and economic development. 
Proceedings of the National Academy of Sciences 105(28): 
9457–9464.

Teelen, S. (2008). Influence of chimpanzee predation on 
the red colobus population at Ngogo, Kibale National 
Park, Uganda. Primates 49: 41–49.

Terborgh, J. (1974). Preservation of natural diversity: the 
problem of extinction-prone species. BioScience 24:  
715–722.

9780198703389-Wich.indb   28 08/03/16   2:46 PM

OUP-FIRST UNCORRECTED PROOF, March 8, 2016



W H Y  C O N S E R V E  P R I M AT E S ?     29

Wrangham, R. W. (2008). Why the link between long-term 
research and conservation is a case worth making. In: 
Wrangham, R. W. and Ross, E. (Eds), Science and Con-
servation in African Forests. Cambridge: Cambridge Uni-
versity Press.

Wrangham, R. W., Chapman, C. A., and Chapman, L. J. 
(1994). Seed dispersal by forest chimpanzees in Uganda. 
Journal of Tropical Ecology 10: 355–368.

Wrangham, R. W. and Peterson, D. (1996). Demonic Males. 
Boston, MA: Houghton Mifflin Company.

Wrangham, R. W., Hagel, G., Leighton, M., Marshall, A. 
J., et al. (2008). The Great Ape World Heritage Species 
Project. In: Mehlman, P., Steklis D., and Stoinski T. (Eds), 
Conservation in the 21st Century: Gorillas as a Case Study. 
pp. 282–295. New York, NY: Kluwer Academic/Plenum 
Publishers.

Wright, I. J., Ackerly, D. D., Bongers, F. Harms, K. E., 
Ibarra-Manriquez, G., et al. (2007). Relationships among 
ecologically important dimensions of plant trait vari-
ation in seven Neotropical forests. Annals of Botany 99: 
1003–1015.

Wright, P. C. (1999). Lemur traits and Madagascar ecology: 
coping with an island environment. Yearbook of Physical 
Anthropology 42: 31–72.

Yeager, C. P. (1997). Orangutan rehabilitation in Tanjung 
Puting National Park, Indonesia. Conservation Biology 
11: 802–805.

Wich, S., Riswan, Jenson, J. Refish J., and Nelleman, C. 
(2011). Orangutans and the Economics of Sustainable Forest 
Management in Sumatra. UNEP/GRASP/PanEco/YEL/
ICRAF/GRID-Arendal. Norway: Birkeland Trykkeri AS.

Wilson, K. A., McBride, M. F., Bode, M., and Possingham, 
H. P. (2006). Prioritizing global conservation efforts. Na-
ture 440(7082): 337–340.

Wilson, K. A., Underwood, E. C., Morrison, S. A., Klaus-
meyer, K. R., Murdoch, W. W., et al. (2007). Conserving 
biodiversity efficiently: what to do, where, and when. 
PLoS Biology 5(9): e223.

Wilson, K. A., Carwardine, J., and Possingham, H. P. 
(2009). Setting conservation priorities. Annals of the New 
York Academy of Sciences 1162(1): 237–264.

Wilson, H. B., Meijaard, E., Venter, O., Ancrenaz, M., and 
Possingham, H. P. (2014). Conservation strategies for 
orangutans: reintroduction versus habitat preservation 
and the benefits of sustainably logged forest. PLoS One 
9(7): e102174. DOI: 10.1371/journal.pone.0102174.

Wrangham, R. and Pilbeam, D. (2001). African apes as 
time machines. In: Briggs, N. E., Sheeran, L. K., Shapiro 
G. L., and Goodall J. (Eds), All Apes Great and Small, Vol-
ume 1: African Apes. pp. 5–17. New York, NY: Springer.

Wrangham, R. W. (1987). The significance of African apes 
for reconstructing human social evolution. In: Kinzey, 
W. G. (Ed.), The Evolution of Human Behavior: Primate 
Models. pp. 51–71. Albany, NY: SUNY Press.

9780198703389-Wich.indb   29 08/03/16   2:46 PM

OUP-FIRST UNCORRECTED PROOF, March 8, 2016



9780198703389-Wich.indb   30 08/03/16   2:46 PM

OUP-FIRST UNCORRECTED PROOF, March 8, 2016



Chapter 2

Q. No. Query

AQ1  Please update reference “Marshall, A. J., Meijaard, E., Van Cleave, E., 
and Sheil, D. (in press)”
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