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ABSTRACT 

In this thesis, I examine the complex entanglements among humans, Cross River gorillas 

(Gorilla gorilla diehli) and Nigeria-Cameroon chimpanzees (Pan troglodytes ellioti) 

within the unprotected Mone-Oku Forest, Cameroon. I apply a dual ethnoprimatological 

and political ecology framework to examine the multifaced interconnections between 

humans and primates that approaches the Mone-Oku landscape as a combination of 

social, political and ecological systems. I aim to step away from the ‘crisis’ conservation 

narrative that labels the local people as the largest threat to these endangered apes and 

strive for a reflexive ethnographic ethnoprimatology.  

Through a combined use of botanical surveys, analyses of nesting sites, 

participant observation and semi-structured interviews, I obtained nuanced ecological and 

ethnographic insight into the human-ape interface. I found that the chimpanzees and 

gorillas selected distinct nesting ranges within the Mone-Oku Forest. Plant species 

preferences in the construction of night nests were also observed for both taxa. 

Anthropogenic activities within the forest, therefore, have different impacts on the nesting 

behaviour of the apes. Through ethnography and semi-structured interviews, the 

importance of cacao (Theobroma cacao) to people quickly became apparent. This was 

reflected in perceptions that held the Mone-Oku Forest to be more important than the 

individual species within. In contrast, local perceptions of the apes were often 

contradictory and context dependant ranging from fear to tolerance, some of which stems 

from power imbalances with conservation organisations. A reconsideration of the 

conservation narratives for these apes found them to be incomplete and potentially biased, 

as they neglect some aspects of human-ape interactions, wider community ecology and 

the microscales of time.  

This research highlights the complexity of human, gorilla and chimpanzee intra-

actions at a specific site. While perfect solutions to conservation problems are not always 

possible, conservation programs that acknowledge the importance of cocoa and 

incorporate the variety of knowledge about cacao farming have the potential to foster 

positive relationships with these communities, furthering the conservation of these 

endangered apes. 
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1 WHO IS SHARING THE LANDSCAPE? 

A TALE OF THREE HOMOINOIDS 

Introduction 

If we take several people looking at a wooded hillside, they all see the same 

natural landscape but they may perceive it, know and think about it, entirely 

differently, according to their culturally conditioned understanding and 

experiences. A shifting cultivator will see potential swidden sites, assessing 

their value by a range of criteria such as species composition indicating 

fertility status, tenure rights at different locations and so on. A local 

entrepreneur might see a tourist location, perhaps a hotel with forest views 

and outdoor pursuits. A forester may see a mature standing crop, 

calculating its value according to whether it is harvested sustainably or 

clear felled with attendant erosion risks. A western conservationist might 

see a beautiful natural environment that demands protection against any 

human depredation, as the habitat of endangered wildlife…The words they 

use will reflect their priorities: are they going to manage, develop, exploit 

or protect the forest? (Sillitoe, 1998, p. 206) 

 

The forests of Southwest Cameroon have shaped a range of varying human perceptions 

and knowledge including hunters and farmers, logging companies, and Western 

conservationists and researchers. As stated by Sillitoe (1998) each of these groups have 

their own priorities for the forests depending on their perceptions and experiences. 

Nevertheless, when these priorities collide it is not uncommon for one group to be 

silenced in the place of another. This dissertation presents an investigation into a 

particular landscape - the Mone-Oku Forest, Southwest Cameroon – and the 

interconnections that exist between Cross River gorillas (Gorilla gorilla diehli), Nigeria-

Cameroon chimpanzees (Pan troglodytes ellioti), and the local human residents. The 

overarching aim of this research is to integrate multiple frameworks of enquiry to provide 

a nuanced approach to the investigation of these ecological interrelationships. The 

guiding theoretical and methodological frameworks are ethnoprimatology and political 

ecology. By incorporating these frameworks, I aim to contribute to the understanding of 

these understudied primates, provide a voice to the people of Eshobi and Nga villages and 

address specific conservation issues within the landscape, in addition to extending our 

knowledge of the behavioral and ecological flexibility of primate populations that live in 

anthropogenic environments.  
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The Cross River gorilla (CRG) is currently classified as critically endangered due 

to its low population estimates of approximately 250–300 mature individuals, combined 

with threats of habitat loss (Bergl et al., 2016). The range of the Nigeria–Cameroon 

chimpanzee (NCC) overlaps with the CRG and they are classified as an endangered 

species, with an estimated population of 3,500–9,000 individuals, facing high levels of 

exploitation and habitat loss (Oates et al., 2016). In Cameroon unprotected communal 

forests are used by local communities for hunting, the extraction of non-timber forest 

products (NTFP), and areas of forest are frequently converted for agricultural production. 

This results in protected areas that are enclosed by a matrix of human-altered landscapes 

(Bergl, 2006; Dunn et al., 2014; Etiendem, 2013a; Morgan et al., 2011). The majority of 

research contributing to the conversation of the CRG and the NCC in the region has been 

focused within a traditional ecological framework (e.g., Abwe, 2018; Bergl & Vigilant, 

2007; Dutton, Moltchanova, & Chapman, 2016; McFarland, 2007, c.f., Etiendem, Hens, 

& Pereboom, 2011) and is yet to determine the degree of niche overlap or divergence in 

areas of wider sympatry. 

Our increasing understanding of these apes’ distribution across the landscape is 

highlighting the need to design new approaches for conservation in areas that have no 

formal legal protection. This requires the establishment of strong relationships with the 

local communities who are often highly dependent on forest resources for their 

livelihoods and subsistence needs (e.g., food, medicine and materials for housing 

construction). Conservation action plans for these apes acknowledge the need to maintain 

local customs and traditions that facilitate wildlife conservation. They also emphasise the 

need to improve education outreach programmes aimed at both children and adults to 

foster greater local responsibility for forest and wildlife conservation (Dunn et al., 2014; 

Morgan et al., 2011). This assumes that education will increase the rate of change in 

societal attitudes towards wildlife and that positive attitudes will persist in the long term 

(Jacobson, 2010). Though, an understanding of how local communities perceive the apes 

or the forests within Cameroon is limited.  

Ethnoprimatology is well placed to consider conservation problems both as a 

theoretical and methodological approach as it does not view anthropogenic changes as 

dilemmas, but rather an opportunity to understand primate behavioural flexibility (Dore, 

Riley, & Fuentes, 2017; Fuentes & Wolfe, 2002; Riley, 2018; Sponsel, 1997). It also 

acknowledges and values the human experiences of those who share the landscapes with 

these threatened species, allowing for the identification of factors relevant to the human-
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ape interface (Hofner, Jost Robinson, & Nekaris, 2018; Setchell, Fairet, Shutt, Waters, & 

Bell, 2017). However, the anthropogenic context extends beyond the local communities 

who directly interact with primates and their shared environment. Human activities are 

also shaped by wider political, economic and historical processes that must be understood 

if conservation goals are to have any measure of success. By drawing from ecological, 

biological, ethnographic, political, economic and historical approaches, ethnoprimatology 

can provide a robust methodology for understanding the conservation problems and 

complex interactions between humans and primates (Dore et al., 2017).  

 

Ethnoprimatology and political ecology: expanding ecology for                                    

conservation research 

Human activities are frequently perceived to be the largest threat to the survival of 

endangered primates, of which there are many (Ceballos et al., 2015; Estrada et al., 2017). 

Recent research by Estrada et al. (2017) highlighted that 75% of the world’s primates 

have steadily declining populations and 60% are threatened. Though, the situation is more 

complex than a simple framing of human activities as either positive or negative, and 

habitats as undisturbed or disturbed. Traditional ecological theory, which studies the 

interactions of organisms with their environment, excluded humans as active elements in 

an ecosystem based on the conception that humans represent unnatural situations (Hixon, 

Pacala, & Sandin, 2002; Robles & Desharnais, 2002). This was despite the fact humans 

make up part of the natural environment and have been modifying ecosystems for 

millennia (Ellis, Maslin, Boivin, & Bauer, 2016; McLennan, Spagnoletti, & Hockings, 

2017; Smith & Zeder, 2013). How humans alter their landscape, hunt, keep pets and their 

religious beliefs all have the potential to affect the behaviour and ecology of primates. 

Likewise, crop foraging and physical attacks by primates can have both visible and 

hidden impacts that affect people’s physical and mental wellbeing and their livelihoods 

(Barua, Bhagwat, & Jadhav, 2013; Madden, 2004). Through all these areas of human – 

primate interaction is the potential for the bi-directional transfer of pathogens that has the 

potential to harm both humans and primates (Fuentes & Hockings, 2010; Pusey, Wilson, 

& Collins, 2008).  

Ethnoprimatology has matured over the last few decades as research within 

anthropology and primatology became increasingly concerned with the interactions 
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between humans and primates and the acceptance that there is no such thing as a pristine 

or natural habitat (McLennan et al., 2017; McKinney & Dore, 2018; Riley, 2018). 

Contributing to this change in viewpoint is the increasing need for many primatologists to 

address conservation concerns of their focal species. Nonetheless, understanding and 

confronting conservation problems is inherently challenging, as it requires the integration 

of multiple approaches to attempt to understand the potential consequences of actions 

over an extended period (Setchell et al., 2017). For locally relevant and effective 

conservation strategies, this also includes addressing the anthropological aspects of 

perceived conservation problems (Setchell et al., 2017). Ethnoprimatology provides a 

methodological toolkit to explore the cultural and ecological dimensions between humans 

and primates, and the implications of these interconnections for conservation (Dore et al., 

2017; Malone, Palmer, & Wade, 2017; Parathian, McLennan, Frazão-Moreira, & 

Hockings, 2018; Riley, 2018; Riley & Ellwanger, 2013). It abandons the view that 

primates in contact with humans represent an ‘unnatural’ situation; rather it recognises 

that these interspecies interactions represent most primate encounters (Fuentes & Wolfe, 

2002; Sponsel, 1997). The incorporation of an ethnographic perspective examining how 

human activities, beliefs and culture influence local ecologies, can illuminate various 

aspects of primate behaviour and be used to inform conservation programs (e.g., Fuentes 

& Hockings, 2010; Riley 2018).  

Recent reviews of the current ethnoprimatological methodologies have 

highlighted the need to extend the framing of our investigations to multiple temporal and 

spatial axes through further integration with other disciplines (Dore, 2018; Dore et al., 

2017; Ellwanger & Lambert, 2018; Jost Robinson & Remis, 2018; Malone et al., 2014b). 

In most instances of ethnoprimatological enquiry, humans and primates have a long 

history of sympatry, whereby these entanglements have shaped the ecological and social 

landscapes we come to see today. The general focus on inter-actions or these momentary 

encounters within a contact zone limits the ability to incorporate an understanding of the 

shared histories that have shaped ecological and social landscapes and their shared futures 

(Jost Robinson & Remis, 2018). Jost Robinson and Remis suggest rather than focusing on 

inter-actions, research into the human-ape interface should draw from other multispecies 

ethnographies and would best be understood as intra-action: 

… a diffractive process in which humans or alloprimates, or any 

combination of living and/or nonliving entities are changed, and continue 

to be changed, as constituent parts of a holistic system. In these 

entanglements, meaning is derived from the relational contexts of all 
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constituents of an assemblage … When viewed in this way, human-

alloprimate intra-actions and resulting behavioural adaptations become 

more than responses to life in anthropogenic landscapes. These intra-

actions become the embodiment of coproduced behavior that extends well 

beyond the moment of encounter (2018, pp. 782-783).  

Intra-actions focus on the way each being is changed and shaped through an encounter – 

a co-creation of behaviour. While inter-actions suggest each being meets but leaves the 

other unchanged. The long life-histories and social nature of the apes would suggest they 

learn from and shape encounters with humans as much as humans learn from and shape 

encounters with them. Throughout this thesis I apply the term intra-action to represent the 

nature of this research and the entanglements that exist between the people and the apes 

within the Mone-Oku Forest (MOF). This research also supports the extension of framing 

ethnoprimatological investigations to multiple temporal and spatial axes and does so 

through the inclusion of political ecology.  

Political ecology is the study of the multiple constructions of nature and how these 

constructions are shaped by power through various political, economic and social factors 

(Escobar, 1999). It arose from the inadequacies perceived in dominant explanations of 

human-environment relationships, notably in the area of conservation, as they failed to 

acknowledge the role of politics in the relationship (Nygren & Rikoon, 2008; Wolf, 

1972). The notion of conservation emerged from a Western mindset that viewed nature as 

a pristine wilderness, or one that is untouched by humans (Stevens, 1997). This 

perception led to the initiation of conservation programs with a strict protectionist 

approach prohibiting settlement, subsistence and commercial uses of natural resources, 

while allowing tourists and researchers to enjoy the pristine landscapes (Graber, 1995). In 

Africa, many protected areas were established on customary land with a long history of 

human occupancy and use, as opposed to being an area of ‘unspoilt wilderness’ and have 

caused deep disaffection to many African peoples (Mombeshora & Le Bel, 2009; 

Neumann, 1998). Supporters of the protectionist approach viewed the ineffectiveness of 

national parks during the 1970s and 1980s to be a result of the political, social and 

economic problems that arose in Africa during this time, rather than inherent flaws in the 

national park approach (Oates, 1999). It is further argued that it is necessary to remove 

people from conservation areas because local people sacrifice the long-term conservation 

of natural resources to maximise short-term gains (Oates, 1999). While this line of 

reasoning may be supported in some instances, without expanding theoretical frameworks 
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it is impossible to see how peoples’ resource use patterns are influenced by broader 

political and economic forces. 

The perceived ineffectiveness of the national park approach resulted in 

conservation initiatives shifting to a community-based perspective, acknowledging that 

conservation is not just about species or ecosystems, it is also about people (Mascia et al., 

2003; Sterling, Gómez, & Porzecanski, 2010). Part of the reason for this shift was the 

recognition of the long history of human occupancy in many protected areas. For 

example, Tutin and Oslisly (1995) have estimated that humans, chimpanzees and gorillas 

have coexisted for 60,000 years in Gabon. Although, it is possible biodiversity faced 

limited threats over this timeframe due to the low human population densities (Newman 

& Webster, 1993). Social scientists also contributed to this paradigm shift from their 

understandings of human behaviours and ideologies that support or hinder conservation 

efforts (Mascia et al., 2003). Research into local attitudes toward conservation has 

highlighted the fact that Western notions of conservation may not be applicable 

everywhere, as views of ‘wildlife’ and ‘nature’ are culturally constructed (Katsukake, 

2011). In some places, the economic value of the forest (e.g., watershed protection) 

provides a greater incentive in preserving forest resources, than mainstream conservation 

goals such as primate conservation (Kottak & Costa, 1993). Conservation initiatives that 

fail to consider the local history, religion, attitudes and value of nature are often not 

understood by local communities and can, therefore, be a cause of conflict (Katsukake, 

2011; Setchel et al., 2017).  

The Convention on Biological Diversity promotes the protected area approach 

with many countries contributing to reach the target of having 17% of the world’s 

terrestrial areas protected by 2020 (Tittensor et al., 2014). Despite this, there remain 

dramatic reductions in biodiversity that have led some conservationists to put forward an 

expanded global conservation policy – the Nature Needs Half proposal (Locke, 2014; 

Wilson, 2016). Modelling such an approach suggests people affected by protected areas 

would increase four-fold, from an estimated 247 million people already affected, to over a 

billion people (Schleicher et al., 2019). If such proposals continue to gain support, in-

depth consideration needs to be given to the wider environmental, economic and social 

impacts through interdisciplinary approaches that also consider the multiple values of 

nature held by people (Schleicher et al., 2019). 

Through its history we see that ‘conservation’ is a moving ideological framework, 

set of policies, and practical actions, with its form guided by global discourse and agendas 
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for economic development (Gezon, 2006). The dominant conservation narrative is that 

the primary cause of environmental degradation and species loss is the result of 

mismanagement by the local people who therefore require interventionist policies to stem 

the loss (Carrier & West, 2009; Malone, Selby, & Longo, 2014a). Political ecologists 

have examined the politics of knowledge acquisition, highlighting that scientific research, 

such as the research driving the ‘biodiversity crisis’, is rooted within assumptions about 

the relationships between nature and humans (Blaikie & Brookfield, 1987; Forsyth, 2004; 

Stott & Sullivan, 2000). The framework of political ecology recognises that a community 

is never an isolated entity, rather it links local systems with national and international 

programs, policies, and economic opportunities to explore alternative causes of 

environmental degradation than what is usually proposed in the dominant narrative 

(Jones, 2006; Neumann, 2005; Wolf, 1972). In addition, political ecology also highlights 

the moral dilemmas and human rights concerns entailed in designing conservation 

strategies (Mulder & Coppolillo, 2005).  

The act of establishing a conservation program assumes that human activities 

within an area threaten its biodiversity. However, political ecologists who have examined 

how government and conservation ideologies, funding, and policy affect resource use and 

distribution within a particular locality suggest that this assumption is not always valid 

(e.g., Fairhead & Leach, 1998; Gezon, 2006).  Fairhead and Leach (1998) argue that it is 

necessary to consider the anthropogenic nature of ecosystems, if this is not considered 

people only see what they are seeking– human-caused degradation. By understanding the 

human dimensions of biodiversity, positively and negatively, historically and currently, 

researchers are better placed to do more than document and monitor species decline 

(Nelson & Serafin, 1992). This is because people are actors within ecosystems and the 

links between ecology, policy, and economy are multidimensional and dialectical (Gezon, 

2006).  

Dore (2018) highlights the importance of including a dual ethnoprimatological 

and political ecology framework to regain the reflexivity required from a truly 

ethnographic ethnoprimatology. As a large amount of ethnoprimatological research is 

concerned with the conservation of primates and areas of biodiversity, it is necessary to 

recognise and reflect on the ways that conserving nature is often based on Western 

scientific knowledge that privileges one way of knowing (Dore, 2018; Escobar, 1998; 

Sousa, Hill, & Ainslie, 2017). As is discussed below, the critical status of the NCC and 

the CRG is a result of revisions within Western scientific taxonomy and brings about a 
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range of international expectations to foster conservation that can be a burden, but also a 

source of local pride if acknowledgement is given towards the local conservation that has 

already occurred (Amir, 2019). These classifications have resulted in a ‘crisis narrative’ 

whereby there is an urgent need to conserve these elusive apes shaping research programs 

into focusing on the threats posed by local human communities who share the wider 

landscape. My research aims to step away from the crisis narrative by applying a dual 

ethnoprimatological and political ecology framework, extending the temporal and spatial 

axes of understanding human-ape entanglements from the local by considering the role of 

historical, regional, national and global forces on human perceptions and activities (Dore, 

2018). By recognising the landscapes we study are a combination of social, political and 

ecological systems, ethnoprimatologists are better placed to effectively investigate the 

human-ape interface (Dore, 2018).  

 

Pan troglodytes 

Taxonomy and range  

The common chimpanzee (Pan troglodytes) is the most abundant and widespread ape 

found in over 21 African countries from Tanzania to Senegal (Oates et al., 2016) (Figure 

1.1). The classification of chimpanzees remains an active area of research and debate, 

however, four subspecies with distinct ranges are generally accepted (e.g., Fünfstück et 

al., 2015; Gonder et al. 2011; Prado-Martinez et al., 2013). The western chimpanzee (P.t. 

verus) with an estimated population between 18,000 to 65,000 (Humle et al., 2016) has a 

patchy distribution from Senegal to Ghana and may also occur in parts of western Nigeria 

(Humle et al., 2016). The NCC (P.t. ellioti) is found only in Nigeria and Cameroon north 

of the Sanaga River, it is the least numerous of the chimpanzee subspecies with estimates 

suggesting less than 9,000 individuals remain (Oates et al., 2016). Central chimpanzees 

(P.t. troglodytes) have a wide geographic range that extends south of the Sanaga River in 

Cameroon to the Democratic Republic of Congo (Maisels et al., 2016). Coinciding with 

this wide range central chimpanzees have a larger population estimated around 130,000 

individuals (Strindberg et al., 2018). Eastern chimpanzees (P. t. schweinfurthii) also have 

a wide but fragmented distribution across the Central African Republic through to 

western Uganda, Rwanda and Tanzania (Plumptre et al., 2016). It is possible there are  
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Figure 1.1: Map of the distribution of Pan and Gorilla across Africa.  

 

over 200,000 Eastern chimpanzees, but estimates are tentative as many areas of their 

range remain to be surveyed (Plumptre et al., 2016). 

The NCC was granted subspecies status in 1997 after mtDNA sequencing 

revealed these chimpanzees, previously classified as Central chimpanzees, were more 

closely related to P.t. verus than they were P.t. troglodytes (Gonder et al., 1997). 

Subsequent genetic research has found the NCC is a distinct group that is significantly 

different from all other chimpanzees (Ghobrial et al., 2010; Stone et al., 2010). Estimates 

of divergence suggest P.t. ellioti split from P.t. verus 460,000 years ago, with a further 

split from P.t. troglodytes 320,000 years ago (Ghobrial et al., 2010). NCC are found in 

the forests north of the Sanga River, Cameroon, to the eastern edge of Nigeria and in the 

forest fragments of Southwestern Nigeria and the Niger Delta (Morgan et al., 2011). Their 

geographical range is approximately 152,000 km2, but their actual area of occupancy is 

likely to be between 7,600 – 38,000 km2 (Hughes, Rosen, Gretsky, & Sommer, 2011). 

Within this range are two genetically distinct subpopulations (Mitchell et al., 2015b), 

occupying two significantly different niches – the rainforests in western Cameroon and 

the forest-woodland-savanna mosaic in central Cameroon (Mitchell, Locatelli, Sesink 

Clee, Thomassen, & Gonder, 2015a).  
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Behaviour and ecology  

The wide distribution and range of environments inhabited by chimpanzees influences the 

variation seen in many aspects of chimpanzee socioecology (Humle & Matsuzawa, 2001; 

Lehmann, Korstjens, & Dunbar, 2007). Chimpanzees are considered ripe-fruit specialists 

(Wrangham, Conklin-Brittain, & Hunt, 1998), based on the predominance of fruit in their 

diet across all study sites (e.g., Abwe et al., 2020; Hockings, Anderson, & Matsuzawa, 

2009; McGrew et al., 1988; Morgan & Sanz, 2006; Newton-Fisher, 1999; Pruetz, 2006; 

Watts, Potts, Lwanga, & Mitani, 2012a). However, their diet also reflects the diversity of 

plant and animal foods within their habitat and seasonal restrictions. Rainforests and 

forest-woodlands provide a wide range of potential food sources for chimpanzees with 

over 200 foods described at some long-term field sites (e.g., Nishida & Uehara, 1983). 

This diversity decreases in both savanna and montane habitats (e.g., Abwe et al., 2020 

Matthews, Ridley, Niyigaba, Kaplin, & Grueter, 2019; Pruetz, 2006). When fruit is 

scarce, chimpanzees supplement their diet with fibrous plant matter such as pith and 

leaves (e.g., Chancelloer, Rundus, & Nyandwi, 2012; Yamagiwa & Basabose, 2009). 

However, some chimpanzees in forest-farm mosaics will crop forage to supplement their 

diet, in times of fruit scarcity, but also fruit abundance (Hockings et al., 2009; McLennan, 

2013; Naughton-Treves et al., 1998). 

The size of a chimpanzee community and its territory reflects the availability and 

distribution of fruiting trees within the environment (Potts, Chapman, & Lwanga, 2009). 

Chimpanzees have a fluid multi-male, multi-female social system that can consist of a 

few individuals to 150 individuals, within a well-defined and defended territory (Watts, 

2002). For example, in arid habitats of Fongoli, Senegal, one chimpanzee community of 

32 individuals has a territory size of 63 km2 (P.t. verus) (Pruetz, 2006). While in the 

primary forested habitats of Kibale National Park, Uganda (P. t. schweinfurthii), there are 

around 145 chimpanzees within the Ngogo community with a territory ranging between 

17 - 35 km2 (Mitani & Amsler, 2003; Watts & Mitani, 2001). Within the territory the 

community will frequently fission into foraging subgroups which may last several days 

(Boesch, 1996; Chapman, White, & Wangham, 1993). The size of the subgroup 

fluctuates, from a single individual, to females and their dependant offspring, to larger 

mixed sex groupings of ten or more individuals (Mitani, Watts, & Lwanga, 2002). 

Subgroup size often increases where there is high food availability and the presence of 

maximally swollen females (Boesch & Boesch-Achermann, 2000). As subgroups disperse 

throughout the territory, individuals often use differing core areas with males tending to 
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range further than females (Emery Thompson, Kahlenberg, Gilby, & Wrangham, 2007; 

Reynolds, 2005). This overlap in core area use is associated with social and spatial 

subgroups. Within these subgroups social bonds are strengthened across all dyads, 

irrespective of kinship (Langergraber, Mitani, & Vigilant, 2009), and males have a 

reproductive advantage with subgroup females (Langergraber et al., 2009; 2013).   

The highly frugivorous nature of chimpanzees, in conjunction with their large 

brains and body size results in slow life histories for chimpanzees relative to other 

mammals of similar body size (Ross, 1998; van Schaik & Isler, 2012). Where 

neighbouring communities are accessible, females disperse from their natal groups at 

adolescence (9-14 years) (Nishida et al., 2003). The transition to a new group is often 

accompanied by a period of sterility with the average age at first birth between 13 and 14 

years (Boesch & Boesch-Achermann, 2000; Goodall, 1986; Nishida et al., 2003). Inter-

birth intervals from long-term sites vary between 4.8 to 6 years, with the shortest intervals 

seen at the sites of Gombe, Bossou, and Tai (Potts, 2013). There is a high but variable 

mortality rate during the first year of life (Mahale = 28%, Gombe = 21%, Ngogo = 15%, 

Kanyawara = 11%, Tai = 11%, Kibale = 5%) (Hill et al., 2001; Muller & Wrangham, 

2014; Wood, Watts, Mitani, & Lanergraber, 2017). At Ngogo, a site with high overall 

survivorship, this high morality during the first year of life is linked to primiparous 

mothers (Wood et al., 2017). However, the slow rate of reproduction and high pre-adult 

mortality increases the difficulty for chimpanzees to recover from population declines 

through unsustainable hunting, capture for the pet trade, and deadly diseases such as 

Ebola (Hill et al. 2001; Kormos et al. 2003). Where anthropogenic impacts are minimal 

and ecological conditions are favourable, there is high survivorship with stable or 

growing chimpanzee populations as is seen at Kanyawara and Ngogo (Muller & 

Wrangham, 2014; Wood et al., 2017). 

Studies of the NCC are fairly recent, largely as a result of their resurrection as a 

distinct subspecies in 1997 (Gonder et al., 1997). Field sites have been established at four 

sites: the dry forest of Gashaka-Gumti National Park, Nigeria, the lowland tropical forest 

of the proposed Ebo National Park, Cameroon, the anthropogenic tropical forests of the 

Tofala Hills Wildlife Sanctuary, Cameroon, and the forest-woodland-savannah mosaic 

within the Mbam and Djerem National Park, Cameroon. A further ecological study has 

been conducted in the montane Ngel Nyaki Forest Reserve, Nigera (Dutton, 2012). Of 

these study sites, only the Tofala Hills and Ebo chimpanzee populations are sympatric 

with gorillas (Gorilla gorilla spp.). From these field sites we are discovering that the 
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NCC exhibit diverse behaviours and flexible responses to differing environmental 

conditions (e.g., Abwe et al., 2019, 2020; Dutton, 2012; Fowler, 2006).  

Gashaka is a highly seasonal site and has been tentatively labelled as a 

nutritionally poor habitat, which is similar in climate and habitat to Gombe National Park 

(Fowler, 2006). It has been estimated a chimpanzee community of at least 35 individuals, 

with an average subgroup size of 3.7 individuals (range 1-17), occupy a territory of 

approximately 26 km2 (Fowler, 2006). Nest-group sizes were found to be tightly 

correlated with monthly fruit production with a mean nest group size of eight individuals 

(range 1-23) (Fowler 2006). The community at Ngel Nyaki is smaller - approximately 16 

individuals ranging across two forested fragments (Ngel Nyaki 5.3 km2 and Kurmin 

Danko 2.2 km2) (Dutton 2012). Diet was examined in detail at Ngel Nyaki and found to 

be low in species variety, with over 94% of the annual diet consisting of nine fruit 

species, as well as leaves, grass, small mammals, bark and insects (Dutton, 2012). To 

supplement the reduced availability of fruit during the dry season the chimpanzees 

increased their consumption of invertebrates, birds and mammals (Dutton, 2012).  

The multi-site comparisons by Abwe (2018) and colleagues (2019, 2020) further 

demonstrates the behavioural flexibility of NCC in diverse environments. In times of low 

fruit availability, each chimpanzee population adopted a different feeding strategy to 

supplement their diet. Within the lowland Ebo rainforest, fruit availability reduces during 

the wet season. Chimpanzees ranging in ‘undisturbed’ areas supplemented their diet by 

increasing their consumption of nonfruit plant parts, while those ranging in human-

modified sections were able to benefit from the fruits of introduced and secondary forest 

species (Abwe et al., 2020). Fruit availability did not appear to influence nest site 

locations for these Ebo communities, but habitat characteristics including closed-canopy 

vegetation and steep slopes were significant predictors (Abwe, 2018). In contrast, the 

chimpanzees ranging in the mosaic environment of the Mbam and Djerem National Park, 

had increased fruit availability during the wet season (Abwe et al., 2020). During the dry 

season when fruit is scarce, these chimpanzees increased their reliance on nonfruit plant 

parts and terrestrial herbaceous vegetation (THV), but also meat including mammals, 

ants, and termites (Abwe, 2018; Abwe et al., 2020). For this chimpanzee community, nest 

site selection and nesting subgroup size was influenced by the availability of fruit, with 

larger nesting subgroups observed during the wet season (Abwe, 2018). Abwe and 

colleagues (2019, 2020) also highlight the need for more attention to be given to 

chimpanzee populations inhabiting ‘marginal’ environments, including those modified by 
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humans, as they are capable of supporting large chimpanzee populations. Present research 

illustrates that as we expand our research to include additional NCC populations we 

increase our understanding of the NCC behavioural diversity, as well as the factors 

influencing distribution, ranging patterns and core habitat requirements, all of which can 

contribute to applied conservation efforts. 

 

Gorilla spp.  

Taxonomy and range  

Gorillas are located across a smaller range of ten African countries that frequently overlap 

with the wider ranging P. troglodytes (Figure 1.1) (Robbins, 2011). However, there exists 

an east-west divide in the gorillas’ distribution estimated to have occurred between 1.2 

and 3.0 million years ago (Langergraber et al., 2012). This divergence has contributed to 

the taxonomic classification of two gorilla species, each with two subspecies. The western 

gorillas (G. gorilla) include the western lowland gorilla (G. g. gorilla) and the CRG (G. g. 

diehli). Western lowland gorillas (WLG) have the widest geographical range and are found in 

seven countries across western central Africa (Maisels et al., 2018). Associated with their 

widespread distribution, WLG also have the largest, although declining, estimated population 

size of 316,000 individuals (Maisels et al., 2018). CRG also have a comparatively large range 

across the Nigeria-Cameroon border, however, they have the smallest population of 200 to 300 

individuals (Bergl et al., 2016; Dunn et al., 2014). The eastern gorillas (G. beringei) include 

the Mountain gorilla (G. b. beringei) and Grauer’s gorilla, formally known as the eastern lowland 

gorilla (G. b. graueri) (Grubb et al., 2003). Mountain gorillas have the smallest 

geographical range, with two isolated populations across Uganda, Rwanda and the 

Democratic Republic of Congo (Hickey et al., 2018). They are the only subspecies of 

gorilla with an increasing population size, estimated at 1,000 individuals (Hickey et al., 

2018). Grauer’s gorillas are only found in the Democratic Republic of Congo but have a 

moderate geographical range (Plumptre et al., 2016). However, the population appears to 

have undergone a dramatic decline with most recent estimates suggesting 3,800 

individuals remain across a fragmented landscape (Plumptre et al., 2015). 

The designation of the CRG has a long and debated history going back to 1904 

when Matschie (1904) first recognised the uniqueness of the CRG cranial morphology 

(see Oates et al., 2003; Meder & Groves, 2005). The official designation of the CRG as 

the subspecies G.g. diehli in 2000 was based on the differences observed through 
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comparative morphological and dental analysis with WLG (Sarmiento & Oates, 2000). 

Further research into morphological characteristics, genetics and phylogeography have 

supported this classification (Groves, 2001; Grubb et al., 2003; Pilbrow, 2010; Thalmann 

et al., 2011). Genetic sequencing suggests the CRG diverged from WLG approximately 

17,800 years ago but maintained gene flow until approximately 420 years ago (Thalmann 

et al., 2011). The loss of gene flow is hypothesised to be a result of intensifying human 

activities within the region (Thalmann et al., 2011). The CRG occurs in a geographical 

range of approximately 12,000 km2 of which they are found to occupy 700 km2 in an 

undulating landscape with elevations ranging from less than 200 m to 2,000 m (Dunn et 

al., 2014). The majority of this population occurs in a landscape of mostly continuous 

forest from the Afi Mountain Wildlife Sanctuary, Nigeria, to the Kagwene Gorilla 

Sanctuary, Cameroon, with a small isolated population in the Lebialem-Mone Forest 

Landscape (Bergl & Vigilant, 2007; Dunn et al., 2014). Increased human activity 

throughout their range is believed to have pushed the gorillas to range in remote hilly 

areas (Dunn et al., 2014; Imong, Robbins, Mundry, Bergl, & Kühl, 2014a).  

 

Behaviour and ecology 

Gorillas occupy a wide range of habitats and are flexible in their diet, grouping behaviour, 

and social interactions (Robbins & Robbins, 2018). This variation in habitat arises due to 

the differences in elevation with gorillas ranging from sea level to over 3,500 m a.s.l. 

(Robbins & Robbins, 2018). Although gorillas are typically classed as folivores, there is a 

statistically significant negative relationship between elevation and levels of frugivory 

among gorillas (Stanford, 2008). For example, mountain gorillas at Karisoke, Rwanda, 

range in a montane habitat with a low diversity of trees and fruit. While they have been 

observed to consume up to 54 different plant species, including one fruit species, six 

species comprise 87% of their diet (McNeilage 2001; Vedder 1984). In the lowland 

tropical forests of Lope, Gabon, tree diversity and fruit abundance is higher, although 

seasonal, and WLG consume 134 food species which includes 95 fruit species 

(Williamson, Tutin, Rogers, & Fernandez, 1990). Grauer’s gorillas and CRG also 

consume fruit when it is available, the diversity of which is reflective of their habitats 

(e.g., McFarland, 2007; Yamagiwa, Mwanza, Yumoto, & Maruhashi, 1994). Gorillas are 

also known to supplement their diet through crop foraging (Hockings & Humle, 2009; 

Seiler & Robbins, 2015). Although the ecological correlates of crop foraging among 
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western gorillas remains unknown, mountain gorillas at Bwindi appear to be drawn by the 

availability of crops outside the National Park and may be increasing their sodium intake 

when feeding on the bark of eucalyptus trees (Seiler & Robins, 2015).  

The degree of frugivory and overall group size also influences the yearly home 

range size of gorilla groups. Folivorous mountain gorillas at Karisoke, have the smallest 

known home ranges of all gorilla populations at 8.07 km2 (Caillaud, Ndagijimana, 

Giarrusso, Vecellio, & Stoinski, 2014). The seasonality and patchy distribution of fruit 

increases daily travel and home range sizes among other gorilla populations (Masi, 

Cipolletta, & Robbins, 2009). Research from habituated WLG suggests yearly home 

ranges are between 11 to 18 km2 (Bermejo, 2004; Cipolletta, 2003, 2004; Doran-Sheehy, 

Greer, Mongo, & Schwindt, 2004). Home ranges of neighbouring gorilla groups 

frequently overlap; however, each group has a core area of which they have exclusive use 

(Morrison, Dunn, Illera, Walsh, & Bermejo, 2020; Seiler, Boesch, Mundry, Stephens, & 

Robbins, 2017). For both eastern and western gorillas, intergroup encounters in areas of 

overlap have ranged from agonistic to affiliative and there is evidence of long term social 

bonds between some gorilla groups (e.g., Bermejo, 2004; Bradley, Doran-Sheehy, Lukas, 

Boesch, & Vigilant, 2004; Forcina et al., 2019; Mirville et al., 2018a,b, 2020; Robbins & 

Sawyer, 2007; Rosenbaum, Vecellio, & Stoinski, 2016). These intergroup encounters are 

revealing a dynamic gorilla social system, especially among WLG, where groups have 

varied in composition for several days as individuals move between groups (Forcina et 

al., 2019; Morrison et al., 2020).  

Gorilla groups are typically polygamous, with a dominant silverback male, several 

breeding females and their dependant offspring, making up the core social structure 

(Robbins, 1999; Watts, 1996). The average group size for both western and eastern 

gorillas is between eight to ten individuals (range 2-60+) (Robbins, 2011). However, both 

group size and group composition are flexible. The frugivorous diet of western gorillas 

appears to limit larger group sizes (M = 8.4, SD = 4.3) (Parnell, 2002), and the presence 

of multiple males, with only 5% of all observed groups being multi-male (Robbins et al., 

2016). In contrast, groups of Virunga mountain gorillas can consist of more than 20 

individuals (M = 12.5, SD = 9.1) (Gray et al., 2013), and 40% of the population’s groups 

are multi-male (Robbins et al., 2016). The increased percentage of multi-male groups 

appears to result from females’ preference to transfer to groups with multiple males, a 

counter-strategy against infanticide (Robbins et al., 2004; Robbins & Robbins, 2018). As 
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a result, male mountain gorillas tend to remain in their natal group, rather than emigrate 

as they reach sexual maturity (Yamagiwa & Basabose, 2014).  

Diet also influences the variation seen in life-history traits between eastern and 

western gorillas, with wild western gorillas having a slower life-history, likely a buffer 

against starvation in times of food scarcity (Stoinski, Perdue, Breuer, & Hoff, 2013). 

Upon reaching sexual maturity, approximately six to eight years in females and eight to 

twelve years in males, the general pattern is for both sexes to disperse from their natal 

group (Robbins, 1999; Watts, 1996). These parameters appear to be extended by a further 

one to two years for both sexes in WLG due to longer periods of infant dependency 

(Breuer, Hockemba, Oleiniczak, Parnell, & Stokes, 2009; Nowell & Fletcher, 2007). The 

main exception is multi-male mountain gorilla groups, where males tend to remain in the 

natal group and only half the females disperse upon reaching sexual maturity (Robbins, 

Stoinski, Fawcett, & Robbins, 2009). Females tend to give birth to their first offspring 

around ten years of age in mountain gorillas with mean inter-birth intervals ranging from 

3.5 to 4.5 years (Robbins, Robbins, Gerald-Steklis, & Steklis, 2006; Robbins et al., 2009). 

Age at first birth is unknown for WLG, however, inter-birth intervals are extended with 

an average of five years, and rates of infant mortality also appear to be higher (Breuer et 

al., 2010; Stoinski, Perdue, Breuer, & Hoff, 2013). Infant mortality in the first year 

ranged from 8.3 – 42.9% among WLG groups, compared to 19.6% in Grauer’s gorillas 

and 24% in mountain gorillas (Robbins et al., 2004). Overall, the slow reproductive rates, 

long life spans and behaviourally complex societies, make gorillas particularly 

susceptible to population declines, and where declines occur, populations appear to be 

less likely to recover (Grützmacher et al., 2016; Kӧndgen et al., 2008; Nunn, Thrall, 

Stewart, & Harcourt, 2008; Tutin 2001). 

The Cross River region encompassing the Nigeria-Cameroon border has a 

markedly seasonal climate, with a longer and more intense dry season and higher 

elevations than the lowland tropical forests where WLG range (McFarland, 2007; Oates, 

Bergl, & Linder, 2004). Associated with this seasonal climate is a shorter period of high 

fruit availability for CRG, especially in areas of high elevation, and a greater reliance on 

nonfruit plant parts (Etiendem & Tagg, 2013; McFarland, 2007, Oates et al., 2003). 

Despite the reduced availability of fruit, the overall diversity of the CRG diet is greater 

than what is observed in WLG, with 168 plant species recorded in the Afi gorilla’s diet 

(McFarland, 2007) and 186 plant species recorded at Mawambi (Etiendem & Tagg, 

2013). However, CRG appear to adopt different ranging strategies in times of fruit 
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abundance. Similar to WLG, at Afi the gorillas increased their daily path lengths in times 

of fruit abundance (e.g., Doran et al., 2002; Masi et al., 2009; McFarland, 2007). In 

contrast, the gorillas at Kagwne travel shorter distances and fruit abundance did not 

appear to influence daily path lengths for the Mawambi gorillas (Etiendem & Tagg, 2013; 

Oates et al., 2007). 

Estimates of CRG home ranges and group sizes is challenging without habituated 

groups. Based on research at two extreme sites, Afi and Kagwene, the CRG appears to 

have a relatively large home range of 10-30 km2 and frequent groupings of four to eight 

individuals (range 1-18) (McFarland, 2007; Sunderland-Groves, Ekinde, & Mboh, 2009). 

CRG also appear to have flexible grouping patterns, with foraging and sleeping sub- and 

super-groups forming (Etiendem, 2013a; McFarland, 2007; Sunderland-Groves et al., 

2009). CRG have flexible responses to the seasonality of their environment through their 

diet, ranging behaviours and grouping patterns. Research is also illustrating the 

uniqueness of each locality. By increasing our knowledge of each subpopulation, it will 

be possible to introduce informed management mechanisms that may enable population 

growth.  

 

Approaches to the conservation of the Nigeria-Cameroon chimpanzee 

and Cross River gorilla 

Protected areas have existed in the range of both the CRG and the NCC, since the British 

colonial administration, originally with the intent to protect watersheds and conserve 

areas for future timber production (Dunn et al., 2014). The focus on protected areas for 

the conservation of the CRG and NCC is relatively recent, partly as a result of their recent 

subspecies designations and ‘rediscovery’, with conservation movements gaining 

momentum during the 1990s. The movement began with surveys to identify key habitats 

and populations, followed by proposals to the respective Nigerian and Cameroon 

governments to create national parks and wildlife sanctuaries in the protectionist 

framework. The revival of protected spaces in Cameroon has resulted in the designation 

of nine national parks and two wildlife sanctuaries within the range of the NCC; with two 

national parks, two wildlife sanctuaries and proposals for a further national park and 

sanctuary within the range of the CRG (Morgan et al., 2011; Dunn et al., 2014). 
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Legislation also theoretically provides full protection to all free-ranging 

chimpanzees and gorillas. Cameroon is a signatory to various international conventions 

which include the Agreement on the Conservation of Gorillas and their Habitats (2007), 

the Convention on Biological Diversity (1992), and the Convention on International 

Trade in Endangered Species of Wild Fauna and Flora (1973). Nationally, both 

chimpanzees and gorillas are protected under the Forestry and Wildlife Law (1994) which 

forbids the pursuing, capturing and killing of apes except in rare or exceptional cases, 

such as self-defence. However, the enforcement of these laws has been limited in the past 

due to insufficient government budgets and arguably the ‘value’ placed on maintaining 

these areas (Morgan et al., 2011).  

Collaborative action plans under the guidance of the Great Ape Section of the 

International Union for the Conservation of Nature and the Species Survival Commission 

are now in place for both taxa and include government wildlife authorities, national and 

international conservation organisations and researchers. The overall goal of the 

Nigerian-Cameroon chimpanzee action plan is “to determine the priority sites for the 

conservation of the Nigeria-Cameroon chimpanzee and the actions that should be taken to 

ensure its long-term survival” (Morgan et al., 2011, p. 6). For the CRG, a revised action 

plan is now in place and aims to focus on monitoring the major threats to the gorillas and 

understand the trends in changing threats across the landscape (Dunn et al., 2014). It also 

highlights the need for ‘synergy’ between both the CRG and NCC chimpanzee 

conservation management given the overlapping geographical ranges (Dunn et al., 2014). 

There is overlap in the key threats to both taxa including hunting, habitat loss and 

fragmentation, with the CRG action plan also aware of the role of emerging infectious 

diseases, however, this is equally applicable to the NCC (Morgan et al., 2011; Dunn et al., 

2014). 

The Mone-Oku landscape located in Manyu Division, Southwest Cameroon, is not 

a formally protected area (Figure 1.2). Although the landscape borders the Mone Forest 

Reserve, the strict protectionist approach observed in protected areas such as Takamanda 

National Park does not apply. People are entitled to enter their forests to hunt unprotected 

species, collect NTFP and to create farmland. Nevertheless, these activities are viewed as 

potential threats to the apes that range within this unprotected area. Therefore, the 

Wildlife Conservation Society (WCS) implemented a collaborative conservation program 

– the Gorilla Guardian Program (GGP) – to reduce the threats to these endangered apes. 

The GGP was initiated in 2009 and has grown to include multiple villages across the 



 

21 

 

 

Figure 1.2: Location of the Mone-Oku study area, Southwest Cameroon. 

Insert: location of the region within Central-West Africa. 

 

range of the gorillas. Akenji et al. state: 

The aim of the Gorilla Guardian program is to engage the cooperation of 

community leaders with traditional rights over unprotected forest areas 

where Cross River gorillas are known to exist, and to collaborate with 

local forest users to gather information related to Cross River gorilla 

distribution, status, and threats. Furthermore, to work with the government 

and other stakeholders to conserve Cross River gorillas through 

information gathered to support Cross River gorilla conservation actions, 

awareness raising and conservation planning (2019, p. 30). 

Yet, in response to the reported death of two chimpanzees at Eshobi in 2010, Ikfuingei 

comments: “It is our hope that future improvements in the network and access will allow 

accurate arrests and prosecutions. However, the powerful and clear message that there is 
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conservation in action in these remote areas and things will no longer be loose as in the 

past was attained” (2012, p. 9). As part of this developing conservation message, Village 

Forest Management Committees (VFMC) were established in participating Gorilla 

Guardian villages in 2013 (Akenji et al., 2019). These committees provide an opening 

within the governing village structures for conservation organisations and the government 

to help facilitate forest management and conservation (Akenji et al., 2019).  

Through the GGP, collaborative surveying between local forest users and WCS 

representatives has enabled an understanding of the distribution of CRG and NCC across 

their unprotected range via sightings, indirect signs and nest sites. Additional research 

across the wider range of both taxa, has added to this understanding in unprotected areas 

by examining the impact of anthropogenic activities, nesting ecology, feeding ecology 

and habitat modelling (Dutton, 2012; Etiendem, 2013a; Etiendem, Funwi-Gabga, Tagg, 

Hens, & Indah, 2013; Sawyer, 2012). This research recognises the need to conserve these 

endangered apes and their habitat, highlighting that anthropogenic activities are the 

greatest threat to the apes’ survival. Although, until recently the examination of the 

interface has been largely one-sided with few studies extending their research focus to 

include the local human communities’ perspectives of these apes and their conservation 

(Amir, 2019; Etiendem, 2008; Nyanganji, Fowler, McNamara, & Sommer, 2011; Chuo & 

Angwafo, 2017).   

 

Current knowledge at the human-ape interface  

In the past decade, researchers have become increasingly interested in understanding the 

global human-ape interface in both free-ranging and managed settings. This research has 

included understanding local perceptions and beliefs, the interactions with keepers, 

researchers and tourists, the role of habitat quality including farmland and its influence on 

primate feeding ecology and local farmers, as well the impact of anthropogenic activities 

on ranging behaviours (Bryson-Morrison, Tzanopoulos, Matsuzawa, & Humle, 2017; 

Cambell-Smith, Simanjorang, Leader-Williams, & Linkie, 2010; Klailova, Hodgkinson, 

& Lee, 2010; Hockings, Humle, Carvalho, & Matsuzawa, 2012; Hockings & Sousa, 

2013; McLennan, 2013; Malone et al., 2014b; Palmer & Malone, 2018; Remis & Jost-

Robinson 2017; Sicotte & Uwengeli, 2002; Sousa et al., 2017). Collectively this work has 

extended our knowledge of how humans and apes coexist in shared environments, 
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enhancing our understanding of what it means to be a primate and other ways of being 

human (Riley, 2018). Through acknowledging human-ape coexistence 

ethnoprimatological research has also contributed to an enriched understanding of primate 

behavioural flexibility in the response to selection pressures that arise at the human-ape 

interface (Riley, 2018).   

In the following sections I review several studies that are pertinent to our 

understanding of the human-ape interface within the MOF in light of the anthropogenic 

threats highlighted by conservation narratives. I begin by exploring how 

ethnoprimatological research has provided alternative considerations to traditional 

ecological perspectives on forest fragmentation and habitat alteration with reference to 

the NCC and CRG where possible. While forest fragmentation and habitat alteration are 

two crucial ways humans influence the ecological landscape, other anthropogenic 

activities including hunting are also instrumental in influencing the ranging and nesting 

behaviours of the NCC and CRG. I then review the research that has investigated the 

anthropogenic influence on these apes’ nesting ecology and incorporate studies taking an 

ethnoprimatological approach to consider how local perceptions may be shaping these 

activities.   

 

Forest fragmentation and habitat alteration 

Anthropogenic habitat alteration is one activity that is generally assumed to have negative 

consequences by lowering the quality of ‘natural’ habitats and reducing food supplies 

(Bolt et al., 2018; Struhsaker, 1997). Forest clearance for example often leads to forest 

fragmentation creating new ecological edges that alter the microclimate and can cause a 

shift in the biodiversity of the area (Lovejoy et al., 1986; Struhsaker, 1997). Forest 

fragments can reduce gene flow and isolate populations where there are no forest 

corridors to promote connectivity, or if a species is reluctant to disperse through the forest 

corridor (Beier & Noss, 1998). Some of the differences in female chimpanzee emigration 

rates across populations are believed to be influenced by access to and the availability of 

neighbouring groups. For example, at Bossou, Republic of Guinea, no females have 

immigrated into the group since research began in 1976 (Sugiyama & Fujita, 2011). 

However, it appears some females do attempt to emigrate from the group around 

adolescence based on their apparent health before their disappearance (Sugiyama & 

Fujita, 2011). In some situations it is possible the costs of emigration far outweigh the 
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costs of inbreeding, in the long-term they may promote more genetically homogeneous 

populations and increase female feeding competition  (Goodall, 1986; Gagneux, Boesch, 

& Woodruff, 1999; Nishida et al., 2003). In Lopé, Gabon, forest fragmentation appears to 

have had a negative effect on WLG densities where gorillas are reluctant to travel across 

large unforested gaps, resulting in lower densities in areas of fragmented forest when 

compared to continuous forest (Tutin, White, & Mackanga-Missandzouo, 1997).  

Forest fragmentation is a critical concern for the conservation of both the NCC 

and the CRG. The forest corridors that link the main subpopulations, allowing for gene 

flow, currently have no formal protection and are increasingly being converted to 

commercial plantations or logged (Dunn et al., 2014; Morgan et al., 2011). As protected 

areas continue to be established, these forested corridors are often targeted by the local 

communities for agricultural production, as their means of subsistence changes from 

reliance on NTFP to a cash crop economy. For example, at Takamanda National Park, 

Cameroon, van Vliet (2010) found an increase in forest clearance along the park 

boundaries as local residents changed their subsistence strategies from gathering NTFP to 

farming cash crops.  

Nevertheless, anthropogenic alteration of forested habitats can have both 

beneficial and harmful effects depending on the species being examined, the type of 

alteration and its spatial and temporal extent (Felton, Felton, Foley, & Lindenmayer, 

2010; Ganzhorn, 1995). In carefully managed logging concessions WLG densities have 

found to equal, and sometimes exceed, gorilla densities in reserves and national parks at 

the cessation of logging activities (Amhem, Dupain, Drubbel, Devos, & Vercauteren, 

2008; Stokes et al., 2010). The gorillas benefit from the nature of the secondary growth in 

forest openings which provides an abundance of THV favoured for feeding and nesting 

(e.g., Matthews & Matthews, 2004; Remis & Kponou, 2011; Stokes et al., 2010). The 

lack of territoriality between WLG allows those in the immediate vicinity of a logging 

concession to move into the ranges of other groups without severe aggression (Forcina et 

al., 2019). In contrast, logging can have lethal effects on chimpanzee communities when 

the forced change in their ranging patterns brings them into areas already occupied by 

other chimpanzee communities (White & Tutin, 2001). Where logging activities are 

ineffectively managed, there can be detrimental effects on all species. As logging 

generally increases the human population density in the area in conjunction with habitat 

fragmentation through the construction of road networks, ineffective management can 
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destroy key food resources and open up previously inaccessible areas of forest to human 

hunting (e.g., Haurez, Petre, & Doucet, 2013). 

The conversion of forest to farmland is also widely believed to reduce the 

abundance and availability of food resources, thereby potentially limiting primate group 

sizes and survival under an ecological constraints model when primates are unable to 

effectively adopt energy minimising or maximising strategies (Chapman & Chapman, 

2000; Hanya & Chapman, 2013; Wrangham, Gittleman, & Chapman, 1993). However, 

habitat quality does not necessarily reduce in forest-farm mosaics with crops providing 

nutritional food sources as well as important features for the activity and ranging of some 

primate populations (Bryson-Morrison et al., 2017; McLennan, 2013; McLennan & 

Ganzhorn, 2017). Across tropical Africa, free-ranging chimpanzees have been observed 

consuming more than 36 different food crops with a preference for fleshy fruits 

(Hockings & McLennan, 2012), the incorporation of these crops has also been found to 

alter activity budgets, foraging, ranging and grouping patterns (Hockings et al., 2012; 

McLennan, 2013). Mountain gorillas have also been observed crop foraging, targeting 

crops with high nutritional values, with preferences towards banana pith (high in sugar) 

and eucalyptus bark (high in sodium) (Seiler & Robbins, 2015). In comparison, crop 

foraging among western gorillas appears to be infrequent. When these events do occur 

CRG show preference towards banana and plantain (Hockings & Humle, 2009). The 

ecological correlates surrounding crop-foraging events among CRG is yet to be 

investigated.  

Habitual crop foraging can be adaptive through increased nutritional opportunities 

and maladaptive depending on the levels of tolerance by the local farmers and their 

reactions (e.g., Hockings & Hulme, 2009), both of which have important fitness 

consequences for primates. The degree of tolerance towards crop foraging is often shaped 

by cultural attitudes and practices (Treves, 2008), and whether the crop in question is a 

source of income to the farmer as opposed to a subsistence crop (Hill, Osborne, & 

Plumptre, 2002). Further, how farmers perceive a crop to be exploited, i.e. wasteful, 

greedy, or mindful, can also influence levels of tolerance towards such an event (Hill & 

Webber, 2010). Although farmers generally perceive crop foraging events as detrimental 

to their livelihoods, recent research has also illustrated the role of chimpanzees in creating 

mutual and positive outcomes for farmers through crop foraging that may promote 

tolerance towards these events in increasing anthropogenic environments (Hockings & 

Sousa, 2012; Hockings, Yamakoshi, & Matsuzawa, 2017). For example, at Bossou in 
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Guinea, Hockings et al. (2017) demonstrated that although cocoa fruit is not an important 

food item in the western chimpanzees’ overall diet, the consumption and subsequent 

dispersal of ripe seeds has had positive outcomes for local farmers, with seedlings 

germinating within plantations that are subsequently maintained by farmers.  

Ethnoprimatological research is demonstrating the ability of many ape populations 

to have flexible behavioural responses in the face of anthropogenic habitat modifications. 

However, further research is needed to predict the threshold where both ape and human 

populations are unable to accommodate the presence of the other, and the long-term 

ecological consequences of the apes’ behavioural modifications (Hockings et al., 2017; 

McLennan, Spagnoletti & Hockings, 2017). McLennan and Ganzhorn (2017) believe, in 

the face of increasing anthropogenically altered habitats, the long-term survival of apes 

that are successfully able to adapt will depend on the willingness of people to share the 

landscape and its resources. In many instances, this willingness will be shaped by the 

nature of those intra-actions and how people perceive the apes in shared landscapes.  

 

Anthropogenic activities and local perceptions  

Research exploring the ecology of the NCC and the CRG is increasingly incorporating an 

analysis of anthropogenic factors, recognising these are the largest threat to the 

conservation of these taxa. The behaviour of these apes has largely been inferred through 

indirect ecological methods, such as nest site analysis and feeding signs, based on the 

ethical decision not to habituate study groups to a researcher’s presence as this increases 

their vulnerability to poaching when population numbers are already critical (Sunderland-

Groves et al., 2009). Despite these limitations, this research suggests human activities 

influence the nesting and ranging behaviour of both taxa.  

The selection of particular nesting habitat characteristics have generated an 

assumption that both NCC and CRG avoid areas of human activity in the selection of nest 

sites. Both taxa tend to locate nest sites in areas of forest that are at higher altitude, tend to 

be steep and rocky, and often a fair distance from the nearest village (e.g., De Vere et al., 

2011; Etiendem et al., 2013; Fowler, 2006; Imong et al., 2014a; Njukang, Angwafor, 

Akwanjoh, Lebga, & Chuo, 2019). In addition to being an area less frequented by people 

due to the inaccessibility, the apes’ preference towards steep slopes is also believed to 

increase the detection of predators and other threats (De Vere et al., 2011). Differing 

levels of human activities may also influence the type of night nest constructed by NCC. 
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Last and Muh (2013) observed chimpanzees ranging in areas of high human activity were 

only found to nest arboreally, while those in areas with minimal to absent human 

activities were observed to nest both arboreally and terrestrially. Although the effects of 

seasonality and other ecological factors were unable to be discounted, there is the 

suggestion that chimpanzees may relax their sleeping site requirements in areas with a 

near absence of predation and human agricultural activities (Last & Muh, 2013). Though, 

as highlighted by Sawyer and Brashares (2013) the relationship between human activities, 

food availability and ape presence is not straightforward and maybe site-specific. Sawyer 

and Brashares (2013) found the Mone-Oku gorillas were more likely to occupy areas of 

mid-elevation with reduced slope and suggest this may represent a compromise in 

behaviours between preferred food species and the avoidance of human activities. 

Therefore, it is necessary to adopt an integrative approach that considers the interplay 

between human activities, food availability and large-scale landscape characteristics. 

While our understanding of the effects of human activities on the ranging 

behaviours of the NCC and CRG is increasing, there is limited knowledge of how the 

local communities perceive the landscape or the apes and how this shapes local human 

activities. Local perceptions and cultural narratives are known to influence human 

behaviours and attitudes towards primates. As stated by White “[w]hat people do about 

their ecology depends on what they think about themselves in relation to things around 

them” (1967, p. 1205).  These thoughts are shaped by a history of intra-actions, wider 

political and economic processes, and the apes themselves who are not just passive 

recipients to anthropogenic events. Further, perceptions about primates are not static and 

can change over time depending on the wider circumstances (Chuo & Angwafo, 2017; 

Hill & Webber, 2010; Jost Robinson & Remis; 2014). The NCC and the CRG are 

distributed across heterogeneous landscapes and overlap with people of diverse ethnicities 

and histories. Although limited ethnographies are available, it is generally recognised that 

the wide range of cultural diversity and practices are likely to result in differing intra-

actions with chimpanzee and gorilla populations across their range (Brain, 1967; Brain & 

Pollock, 1971; Dunstan, 1965; Nyanganii et al., 2011; Röschenthaler, 2011).  

The variability in the hunting of the CRG represents an example of how human 

perceptions influence their activities. In some areas within the Lebialem Division, 

Cameroon, there are traditional bans on the hunting of gorillas due to their perceived 

similarity to humans or their role as totems to the village families (Etiendem, 2008). One 
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story told to Etiendem clearly highlights the link between local traditions and beliefs, and 

how these can contribute towards the conservation of the gorillas within the area:  

 “...a hunter in a neighbouring village (Fossimondi) shot and killed a male 

gorilla while hunting.  It happened that this gorilla was the totem of the 

most powerful herbalist in our village.  Since he could not survive without 

his animal totem, he died...Two years ago a gorilla raided my farm and 

destroyed my plantains but I forgive them because that is their own way of 

finding food.  Killing gorillas means taking away very important people 

from my village and I am totally against it” (2008, p. 15).     

However, local activities do not always foster positive conservation outcomes. Hunters 

may deliberately target gorillas to seek elevated status within their village that arises from 

a successful hunt; the meat is shared between the villagers and the skull often kept as a 

trophy by the hunter (Bucknell & Groves, 2002). Despite their legal protection, gorillas 

are still hunted in the region due to the high economic returns produced from their large 

body size (Wright & Priston, 2010). As with other areas within the CRG range, there are 

few opportunities for paid employment. Hunting provides necessary cash throughout the 

year whereas cash crops usually produce only one payment per year (Wright & Priston, 

2010). As human hunting is often culturally selective, it also has the potential to 

drastically alter the demographics of the targeted primate population, therefore the 

inclusion of human hunting activities into ecological prey models can enhance our 

understanding of the potential impact on populations (Cormier, 2002; Fuentes & 

Hockings, 2010).  

The hunting of these apes is not necessarily only for profit or status. The bones 

and body parts can also play an important role in traditional medicine, especially where 

access to modern medicine is limited. Chuo and Angwafo (2017) used an 

ethnoprimatological framework to investigate the changing perceptions and uses of NCC 

around the Kimbi-Fungom National Park & Kom-Wum Forest Reserve, Northwest 

Cameroon. Here Chuo and Angwafo (2017) found many local people struggled to access 

modern healthcare or found modern healthcare was unable to address the nature of many 

spiritual diseases or illness resulting in an increasing reliance on traditional medicines. 

The NCC is reported to have a wide range of uses within local traditional medicine, 

ranging from healing broken bones, reducing heart disease and paralysis to increasing 

fertility in women, in addition to providing protection from witchcraft or to gain the 

spiritual power of the forest (Chuo & Angwafo, 2017). In the past, perceptions of the 

chimpanzees as gods, human-like, protectors, ancestors and totems, resulted in the 



 

29 

 

consumption of chimpanzee meat as taboo. These perceptions that once aided the local 

conservation of the chimpanzees are now eroding, with the consumption of chimpanzees 

now held to be an individual choice (Chuo & Angwafo, 2017).  

Prior ethnographic research is beginning to elucidate the complex intra-actions 

that occur at the human-ape interface. My ethnoprimatological research seeks to expand 

our knowledge of local human perceptions, not only to the species of conservation 

significance but to the landscape and its wildlife. In addition, it considers how these 

perceptions vary between various members of the community (e.g., hunters, farmers, 

women, immigrants) to allow greater insight into what shapes human activities within the 

apes’ range and the resulting conservation implications. 

 

Research objectives   

The overarching objective of this research is to begin to understand how anthropogenic 

activities within an unprotected forest influence ape behaviour. A primary source of 

insight is through using nesting behaviour, including site and substrate selection, as 

proxies for behaviour. In addition, I aim to understand local human perceptions of the 

forest and the apes and how these perceptions have been shaped. In particular I aim to 

identify: 

1) Whether there is a degree of sympatry between the NCC and the Cross River 

within the MOF. 

2) Whether chimpanzees and/or gorillas have preferred habitat type(s) for nest sites. 

3) Whether chimpanzees and/or gorillas are selective in the plant species used for the 

construction of nests. 

4) Whether anthropogenic activities within the forest affect the location of ape nest 

sites.  

5) How do the local human communities currently use forest resources and what are 

the motivations behind their use? 

6) How the local human communities perceive the forest and its wildlife. 

7) How historical, and outside political and economic forces manifest within the 

local communities. 

The research findings have many implications and conservation applications. The 

incorporation of an ethnographic perspective to traditional ecological methods allows an 
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appreciation of whether human activities directly influence the activities of both the NCC 

and the CRG and whether there is competition for key resources, how these activities are 

conducted, and the wider political and economic context that shape why these activities 

occur (Blaikie & Brookfield, 1987; Fuentes, 2006; Neumann, 2005). It also allows 

consideration to be given to how human perceptions of primate behaviours are culturally 

represented and how those representations may manifest in human action affecting gorilla 

and chimpanzee populations (Fuentes, 2006; Riley, 2018). This integrated approach can 

help to move research and conservation practice beyond the initial bias often found in 

conservation narratives, that the local community is the cause of environmental 

degradation, aiding in the formation of conservation policy and practice that is morally 

equitable and sustainable. 

 

Thesis overview 

This thesis is divided into three parts that effectively build upon each other, to provide 

insight into the human-ape interface within the MOF. In Chapter Two, I describe the 

study site and outline the methods and analyses that were applied throughout the research 

process. Chapters Three to Six consider the MOF as an ecological landscape. The purpose 

of this section is to understand how the NCC and the CRG utilise the forest using their 

nest sites as an indicator in the absence of direct observations. Chapter Three is an 

introduction that includes a floristic description of the MOF. In Chapter Four, I present 

the results of the Mone-Oku chimpanzees’ nesting ecology, followed by the nesting 

ecology of the Mone-Oku gorillas’ in Chapter Five. I conclude this section in Chapter Six 

with a comparison of chimpanzee and gorilla nesting ecologies and the potential 

implications of our lack of understanding into chimpanzee gorilla coexistence for the 

long-term conservation of both taxa.  

In the final section, I aim to enhance our understanding of the ecological 

landscape by approaching the MOF and the intra-actions that occur within from a dual 

ethnoprimatological and political ecology framework. Chapter Seven is an introduction to 

this section. Here, I reflect on my position and how this has shaped the ethnographic 

information collected and introduce the participating study villages of Eshobi and Nga, 

Southwest Cameroon. Chapter Eight remains situated within the local and represents the 
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intra-actions of the human-ape interface within the MOF as known and perceived by the 

people of Eshobi and Nga. I then move out to a wider historical and socio-political 

context in Chapter Nine to broaden the understanding of the intra-actions that occur 

within the landscape and reconsider the dominant conservation narratives that currently 

shape NCC and CRG conservation programs. I conclude by reviewing how multiple 

frameworks of inquiry have enabled me to obtain a nuanced ecological and ethnographic 

insight to the human-ape interface with implications for the conservation of both taxa and 

how a dual framework can enhance our understanding of the human-primate interface 

more broadly.  
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2 METHODS 

Study site 

This research was conducted in a 50 km2 area of the MOF complex, Manyu Division, 

Southwest Cameroon (Figure 1.2). Specifically, the area is an unprotected forest corridor 

located between Mone Forest Reserve and the Mbulu Forest that provides tenuous links 

in the north to the protected Takamanda National Park and the Kagwene Gorilla 

Sanctuary. The forest is topographically diverse as elevations range between 130 m to 

1000 m a.s.l. and vegetation falls into the Guinea Congolian type (White, 1983). It is a 

mosaic landscape of villages, farmland, secondary and primary forest. The climate is 

tropical with a long wet season from April to October and a shorter dry season from 

November to March (Mboh & Warren, 2007). Within the forest complex it is estimated 

there is a population of 6 to 15 CRG (Dunn et al., 2014) and 50 to 200 NCC (Warren & 

Ekinde, 2007), neither of which are habituated to researcher presence.  

There are seven villages within the area that access the forest and its resources, 

with Eshobi and Nga claiming traditional ownership over the study area. The area is 

fertile, and most individuals gain an income through small landholdings producing cocoa, 

oil palm, coconut, maize, vegetables and fruits. However, the area suffers from limited 

vehicle transportation links to the nearest towns (Mamfe and Bamenda) and the roads are 

only passable by motorbike during the rainy season. WCS has been consistently 

monitoring both ape species in the region since 2009, with the initiation of the GGP. The 

GGP promotes the conservation of both ape species in villages outside of protected areas 

and provides individuals nominated within each village with tracking and ecological 

training (Jameson, 2012). 

I conducted this research between May 2014 and March 2015. As there is no 

habituated population of either ape, night nests were used to gain insights into the apes’ 

behaviour and how behaviour is shaped by ecological interactions. All great ape taxa are 

known to construct new nests each night, however, variability exists both within- and 

between- taxa as to the location and type of nest to construct (e.g., Fruth & Hohmann, 

1996). Many factors have been shown to influence the selection of nesting sites including 

vegetation types, human disturbance and predator avoidance and are discussed further in 

Chapter Three (Furuichi & Hashimoto, 2004). This research focuses on the influence 

vegetation types and levels of human disturbance have on the selection of chimpanzee 
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and gorilla nest sites. While I had initially aimed to collect fecal samples for a 

simultaneous analysis of ape feeding ecology, this had to be abandoned to due the 

challenges faced in the field.  

 

Other mammalian fauna 

The CRG and the NCC are not the only primates to range within this section of forest. 

Throughout our surveys, we also recorded the presence of two groups of the endangered 

drill monkey (Mandrillus leucophaeus). Other primate species observed in the study area 

also included several species of guenon – putty-nosed monkeys (Cercopithecus nictitans), 

mona monkeys (C. mona), and the Preuss guenon (C. preussi) - along with a group of 

galagos (Galago sp.) that were unable to be identified to species level. Leopard (Panthera 

pardus) vocalisations were heard on several nights. While there are probably very few 

leopards, they are known to predate on both chimpanzees and gorillas at other sites (e.g., 

Boesch, 1991; Robbins et al., 2004). Other common mammals encountered included the 

red river hog (Potamochoerus porcus), the red duiker (Cephalophus sp.), blue duiker (C. 

monticola), small pangolins (Manis sp.), porcupines (Atherurus africanus), palm civets 

(Nandinia binotata), and the rock hyrax (Procavia capensis). No signs of the forest 

elephant (Loxodonta africana cyclotis) or the forest buffalo (Syncerus caffer nanus) were 

observed in the study area. 

 

Surveying 

Due to the increased threats facing both ape taxa, there is a consensus among researchers 

not to habituate study populations (Dunn et al., 2014; Morgan et al., 2011). Therefore, 

reconnaissance surveys were used to record human presence within the forest and to 

locate gorilla and chimpanzee nest sites. Transects were deemed unpractical due to both 

the difficult nature of the terrain and the potential costs involved in opening up new areas 

of the forest (Kühl, Maisels, Ancrenaz, & Williamson, 2008). Surveys were conducted 

during daylight hours with the direction of travel usually determined by the location of 

the randomly selected botanical plot coordinates. Nest sites were additionally located 

from hunter observations and reports as part of the GGP or after opportunistically 

sighting the apes. Along each reconnaissance route, I recorded all human signs as GPS 

waypoints including spent bullet cartridges, snares, traps, bush huts, hunter camps, forest 
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clearings, and farms. Bullet cartridges were collected when encountered to avoid a repeat 

count and were later disposed of. As the study site is an unclassified forest, any traps 

encountered were left intact except for those located on known chimpanzee and gorilla 

trails. Surveys covered 272 km within the study area (Figure 2.1). GPS waypoints were 

also taken at the centre of each nest site and the centre of each botanical plot.  

 

 

 

Botanical sampling 

Stratified random sampling was used to sample the forest vegetation. The study area was 

divided into 500 x 500 m quadrants and coordinates for each plot were randomly selected 

with 121 plots sampled (Brownlow, Plumptre, Reynolds, & Ward, 2001). Plots were 20 x 

50 m (1,000 m2) and all tree species with a diameter at breast height (DBH) (1.3 m above 

ground) greater than 10 cm were identified with the aid of a locally trained botanist. Local 

names were also recorded from my field assistants where possible. In some instances, 

photographs were taken to identify species at a later date, although, voucher specimens 

Figure 2.1: Map of botanical plot locations and areas surveyed. 
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were not collected. For each tree, DBH was recorded to the nearest 0.1 cm using a 

diameter tape and the height was measured with a clinometer. Within the centre of each 

plot, a 4 x 4 m subplot was established to record the understory vegetation. Here the stem 

frequencies for each plant species was counted and recorded. Name changes, authorities, 

and synonymy was checked using the database The Plant List (2013), an online 

collaboration between the Royal Botanic Gardens, Kew, and Missouri Botanical Gardens. 

Vegetation was then classified following Sunderland et al. (2003) according to the 

presence of key indicator plants and the area was defined as: old secondary forest, 

lowland forest, lowland ridge forest, mid-elevation forest, or montane forest (Table 2.1). 

For each vegetation type, descriptions are based on the species ‘important value index’ 

(IVI), where the species DBH is greater than 10 cm. This gives an overall estimate of how 

dominant a tree species is within the community (Mueller-Dombois & Ellenberg, 1974; 

Sunderland et al., 2003). A high importance value indicates a tree species is well 

represented due to a combination of a) a large number of individuals of that species 

relative to other species within the community, or b) a smaller number of individuals for a 

species that are large relative to other species within the community (Mueller-Dombois & 

Ellenberg, 1974). Habitat characteristics were also recorded at each plot. These included: 

elevation, understory density, degree of slope and the amount of canopy cover (Table 

2.2).  

 

Nest sites 

When a nest or a group of nests was observed, the area within an approximate radius of 

100 metres was carefully searched to locate other nests. As both chimpanzees and gorillas 

are known to nest in trees or on the ground, the presence of lobed versus scattered dung, 

odours and hairs were used to distinguish a gorilla nest from a chimpanzee nest where the 

sites were fresh (White & Edwards, 2000). We also measured the distance between nests, 

as the spacing between individual nests has also been found to be a reliable indicator for 

species identification (White & Edwards, 2000). A nest site was defined as a cluster of 

nests built concurrently where the nearest nest is less than 50 metres away (Fruth & 

Hohmann, 1994). We also sought to distinguish day nest sites from night nest sites 

because not every individual within a group will construct a day nest. Day nests can be 

indirectly distinguished from night nests based on the complexity of the nest and the   
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Table 2.1: Vegetation classes and key indicator plant species adapted from Sunderland et al. 

(2003). 

Vegetation Class Description Indicator plants 

Old secondary forest Forest recovering from disturbance; 

trees are smaller and canopy height 

is lower than in primary forest; 

either from human modification or 

natural disturbances. 

Elaeis guineensis, Musanga 

cecropioides, Piptadenianstrum 

africanum, Tabernaemontana 

crassa, Pycnanthus angolensis 

Lowland forest  

< 500 m a.s.l. 

Mature forest with tall and large 

trees; a high canopy and a 

distinctive middle story. 

Afrostyrax kameroensis, 

Desbordesia spp., Carapa 

procera, Parkia bicolor, 

Strombosia grandifolia 

Lowland ridge forest  Mature forest growing on the sides 

of finger-like ridges; at some places 

the forest is interspersed with rocky 

cliffs. 

Allenblackia floribunda, 

Tapura africana, 

Chrysophyllum spp., Lophira 

alata, Pseudospondias 

microcarpa  

Mid-elevation forest  

500-800 m a.s.l. 

Mature forest with a lower canopy 

and denser understory. A reduction 

in diversity but also contains 

elements of both lowland and 

montane forests. 

Homalium spp., Syzygium spp., 

Xylopia staudtii, Carpolobia 

lutea, Rinorea dentata, 

Dichapetalum spp.  

Montane forest 

800-1,500 m a.s.l. 

Mature forest with a further 

reduction in canopy height which is 

often disjunct; a decrease in species 

richness. 

Dactyladeina staudii, Dracenea 

arborea, Eugenia spp.  
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material composition. Night nests have well-defined circular shapes, high levels of 

interweaving, and are generally constructed with robust material to provide support 

through the night (Brownlow et al., 2001; Stewart, Pruetz, & Hansell, 2007). In contrast, 

day nests tend to be structurally simple with irregular shapes and bent rather than 

interwoven vegetation (Brownlow et al., 2001; Stewart et al., 2007). While these 

structural differences are well established in the literature, it is possible some elaborately 

constructed day nests were included in this sample, as the classification of day and night 

nests is based on indirect evidence. Where we were unsure as to which species 

constructed the nest site, the site was recorded as an ape nest site. 

Nest sites were assigned approximate ages based on the visual appearance of the 

vegetation and the presence of dung, odours and other signs of ape activity. The 

categories for the age of a site were ‘new’, ‘recent’, ‘old and intact’, and ‘decomposing’ 

(Table 2.3 & Figure 2.2) (Koops, McGrew, de Vries, & Matsuzawa, 2012; Tutin, Parnell, 

White, & Fernandez, 1995). GPS coordinates were taken at the centre of each nest site, 

with the sites then classified as arboreal, ground, or mixed sites (De Vere et al., 2011). 

The choice of tree in which a nest is constructed has been found to be highly selective. 

Previous research has found tree selection can be influenced by the quality, flexibility and 

strength of a tree, the size of a tree’s leaves and their phytochemical properties, as well as 

the seasonal availability of the building material (Samson & Hunt, 2014; van Casteren et 

al., 2012). Therefore, for each arboreal nest, we recorded the height of the nest and the 

nesting tree, the DBH of the nesting tree, and the tree species. For ground nests, the 

number of plant genera used within the nest and the number of plant genera within a two-

metre radius of the nest were counted (Rothman, Pell, Dierenfeld, & McCann, 2006). 

Habitat characteristics were also recorded at the centre of each nest site using the same 

definitions as for the botanical plots (Table 2.2). 
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Table 2.2: Descriptions of habitat categories as defined by De Vere et al. (2011, p. 256). 

Category Description  

Density of understory Very dense (Stems < 50 cm apart) 

 Dense (Stems < 1 m apart) 

 Sparse (Stems > 1 m apart) 

Slope Precipitous (Over 50%, > 26.6°) 

 Steep (10 – 50%, 5.7° – 26.6°) 

 Gentle (0 – 10%, 0 – 5.7°) 

 Flat  

Canopy cover Very closed (> 75%) 

 Closed (51 – 75%) 

 Open (26 – 50%) 

 Very open (0 – 25%) 

 

 

 

Table 2.3: Operational definitions for estimating the age of nests adapted from Koops et al. 

(2012) and Tutin et al. (1995). 

Age category Approximate age Definition 

New Less than two days Nest has green unwilted 

leaves. Presence of dung and 

urine in or around the nest. 

Recent Less than one week Nest has wilted green leaves. 

Old and intact Between one week to one 

month 

Nest remains intact but leaves 

have turned brown. 

Decomposing More than one month Nest consists of interwoven 

stems and branches that lack 

leaves. 
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Figure 2.2: Examples of age categories using chimpanzee nests. A) new, B) recent, C) old and intact (note is an integrated nest), D) decomposing. 

A B 

C D 
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Ecological analysis 

Nesting group sizes 

Nesting group sizes were estimated from nests in the ‘new’ and ‘recent’ age categories. 

As nests may decompose at different rates, group sizes for older sites could not be 

determined with certainty. Nests generally remain visible for approximately 100 to 150 

days; however, decay rates are highly variable depending on the study site, season, and 

the type of nest constructed (e.g., Matthews & Matthews, 2004; Tutin, McGrew, & 

Baldwin, 1983). For example, in Campo Ma’an National Park, Cameroon, chimpanzee 

and gorilla arboreal nests had a mean decay rate of 130 days; with gorilla ground nests 

only remaining visible for 57 days (Matthews & Matthews, 2004). In the montane Danko 

Forest, Nigeria, chimpanzee arboreal nests had a mean decay rate of 162.5 days (Dutton, 

2012). In addition, the close grouping and reuse of chimpanzee nest sites at Mone-Oku 

would either inflate the estimates of nesting group size or result in arbitrary estimates for 

older nest sites. A descriptive analysis of chimpanzee and gorilla nesting group sizes is 

presented. To investigate whether seasonality had an influence on group size an 

independent sample Mann-Whitney U test was run in SPSS 20 (SPSS, 2011) to compare 

median group sizes in the wet and dry seasons. 

Chimpanzees have been found to increase their group sizes to defend food 

resources and compete with other frugivorous animals (e.g., Basabose & Yamagiwa, 

2002; Fruth & Hohmann, 1996), to reduce predation risks (e.g., Boesch, 1991; Tutin et 

al., 1983), and in dangerous situations (Sakura, 1994). To determine whether nesting 

group size influenced the height of chimpanzee nests and the dimensions of trees chosen 

to construct chimpanzee nests, nesting groups were classed as small or large. Small 

nesting groups were defined as those with four or fewer nests, while a large nesting group 

was defined as one with five or more nests (Basabose & Yamagiwa, 2002). Independent 

sample Mann-Whitney U tests were run in SPSS 20 (SPSS, 2011) to see if there were 

statistically significant differences.  

 

Floristic characteristics of nest sites 

For each vegetation type I calculated the importance value index (IVI) at both the family 

and species level to identify the most dominant tree species and families (Sunderland et 
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al., 2003). To determine whether vegetation differences occurred in gorilla and 

chimpanzee nesting areas, I then repeated the calculation of IVIs for plots located within 

the immediate nesting zones. The IVI is calculated as follows: 

𝐷𝑒𝑛𝑠𝑖𝑡𝑦 = 𝑇ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑠 𝑜𝑓 𝑎 𝑠𝑝𝑒𝑐𝑖𝑒𝑠 𝑝𝑒𝑟 𝑢𝑛𝑖𝑡 𝑎𝑟𝑒𝑎  

 

𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 =  
𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑠 𝑜𝑓 𝑎 𝑠𝑝𝑒𝑐𝑖𝑒𝑠

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑠 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑠𝑝𝑒𝑐𝑖𝑒𝑠 
× 100  

 

𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 = 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑙𝑜𝑡𝑠 𝑖𝑛 𝑤ℎ𝑖𝑐ℎ 𝑎 𝑠𝑝𝑒𝑐𝑖𝑒𝑠 𝑖𝑠 𝑓𝑜𝑢𝑛𝑑 

 

𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 =  
𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑜𝑓 𝑎 𝑠𝑝𝑒𝑐𝑖𝑒𝑠

𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑜𝑓 𝑎𝑙𝑙 𝑠𝑝𝑒𝑐𝑖𝑒𝑠
 × 100 

 

𝐵𝑎𝑠𝑎𝑙 𝐴𝑟𝑒𝑎 (𝐵𝐴) = 𝜋 (
1

2
 𝑑𝑏ℎ)2 

 

𝐷𝑜𝑚𝑖𝑛𝑎𝑛𝑐𝑒 =  𝑇𝑜𝑡𝑎𝑙 𝐵𝐴 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑝𝑒𝑐𝑖𝑒𝑠 

 

𝑆𝑡𝑎𝑛𝑑 𝐵𝐴 =  ∑
𝐵𝐴𝑖

𝐴𝑟𝑒𝑎

𝑛

𝑖=1

 

 

𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝐷𝑜𝑚𝑖𝑛𝑎𝑛𝑐𝑒 (𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝐵𝐴) =  
𝑇𝑜𝑡𝑎𝑙 𝐵𝐴 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑝𝑒𝑐𝑖𝑒𝑠

𝑇𝑜𝑡𝑎𝑙 𝐵𝐴 𝑜𝑓 𝑎𝑙𝑙 𝑠𝑝𝑒𝑐𝑖𝑒𝑠
 × 100 

 

𝐼𝑉𝐼 =  𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 + 𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 + 𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝐷𝑜𝑚𝑖𝑛𝑎𝑛𝑐𝑒 

 

Descriptions of subplot species are based on the most abundant species. Abundance is 

calculated as follows: 

𝐴𝑏𝑢𝑛𝑑𝑎𝑛𝑐𝑒 =  
𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑠 𝑜𝑓 𝑎 𝑠𝑝𝑒𝑐𝑖𝑒𝑠

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑙𝑜𝑡𝑠 𝑖𝑛 𝑤ℎ𝑖𝑐ℎ 𝑡ℎ𝑒 𝑠𝑝𝑒𝑐𝑖𝑒𝑠 𝑜𝑐𝑐𝑢𝑟𝑠
 

To identify statistically significant differences in floristic characteristics across vegetation 

classes I tested the distributions of stem density, tree height, tree DBH and basal area in 

SPSS 20 (SPSS, 2011). None of the characteristics were normally distributed within the 
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vegetation classes so the non-parametric Kruskal-Wallis H test was run to determine if 

there were differences in these characteristics between classes.  

 

Habitat characteristics of nest sites 

To determine whether the apes showed a preference for particular habitat types within the 

study area, chi-square tests were initially run in SPSS 20 (SPSS, 2011). The observed 

values were taken from nest sites for each species’ and compared to expected frequencies 

taken from the botanical plot data. Due to the low frequencies for some gorilla nesting 

habitat categories, some categories were collapsed or removed from the chi-square 

analysis as the test assumes at least five expected frequencies for each variable which was 

not always the case with this data (Evans, 1998). As the results were statistically 

significant with the exception of understory density, a multinomial logistic regression was 

then run in SYSTAT 13 (SYSTAT, 2009). The dependent variables were chimpanzee 

sites, gorilla sites, and botanical sites which represented the total forest. This was to 

determine which of the examined habitat characteristics: vegetation class, elevation, 

degree of slope, and the amount of canopy cover, had a greater influence on the selection 

of nest sites.   

 

Dimensions of nesting trees 

Nests across all age categories were included in the descriptive analysis of nesting tree 

dimensions for both chimpanzee and gorilla nests. However, with the small gorilla sample 

and just under half the gorilla arboreal nests constructed in trees with a DBH less than 10 

cm, it was not possible to investigate whether the gorillas were selecting trees of 

particular heights or DBH relative to what was available in the nesting range, as only 

trees with a DBH greater than 10 cm were measured in botanical plots.  

Mann-Whitney U tests were run in SPSS 20 (SPSS, 2011) to determine if there 

were differences in the heights and DBH for trees that contained a single chimpanzee nest 

compared to trees that contained multiple chimpanzee nests. Distributions of the tree 

heights and DBH for trees with single and multiple nests were similar, as assessed by 

visual inspection. To determine whether the chimpanzees were selecting trees of a 

particular height and DBH, a comparison was made between nesting trees (including 

those with multiple nests) and non-nesting trees recorded in botanical plots within the 
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chimpanzee nesting range. Mann-Whitney U tests were run in SPSS 20 (SPSS, 2011) to 

determine if there were differences in the heights and DBH between nesting and non-

nesting trees. Distributions of the tree heights and DBH for trees with and without nests 

were similar. A binomial regression was not run as the DBH was not linearly related to 

the logit of the dependent variable and the data showed multicollinearity.  

To determine whether chimpanzees varied in their preference of nesting tree 

characteristics between the wet and dry seasons, I reduced the sample to include only 

fresh and recent nests where the season of construction could be reliably identified. A 

series of Mann-Whitney U tests were run for nest height, nesting tree height and nesting 

tree DBH in SPSS 20 (SPSS, 2011).  

 

Selectivity of arboreal nesting trees 

Manly’s alpha was used to identify whether there were preferences for arboreal nesting 

tree species and was calculated as follows: 

𝜶𝒊 =  
𝒓𝒊

𝒏𝒊
 ∗

𝟏

∑( 𝒓𝒋/𝒏𝒋 )
 

where 

𝛼𝑖 Manly’s alpha for tree species i 

ri, rj proportion of tree species i used for nesting and proportion of all other 

available species j (i and j = 1, 2, 3, …, m) 

ni, nj proportion of tree species i or j available in the habitat 

m number of tree species available for nesting, established on the basis of the 

plot data and nest data 

 

This index measures resource preference based on a selection ratio comparing the 

proportion of a nesting species used, to the proportion of available trees of that species 

(Brownlow et al., 2001). The resulting value is then compared to a ratio of neutral 

preference based on the number of all species available. Neutral preference was 

calculated by a Manly’s alpha value of 1/m.  Tree species were considered preferred if 

Manly’s alpha was >1/m and not preferred if values were <1/m. To calculate m, the 

number of tree species available for nesting, only those botanical plots within the direct 

nesting area for either the chimpanzees (n = 23) or the gorillas (n = 25) were included. To 
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determine the statistical significance of these nesting preferences, a binomial test of the 

difference between observed and expected numbers of trees used for nesting was then run 

in SPSS 20 (SPSS, 2011).  

 

Selectivity of ground nesting plants 

To determine plant preferences in ground nest construction, the proportion of each genus 

used within the nest and the proportion of that genus within a two-metre radius were 

calculated. A one-sample Wilcoxon signed rank test was then run for each plant genus to 

determine whether the medians differed (Rothman et al., 2006). The significance level 

was set at 0.05.   

 

Human forest use 

All GPS tracklogs and waypoints were imported into QGIS for analysis (QGIS, 2014). 

Within QGIS, the measurement tool was used to calculate distances between nest sites 

and hunting roads, along with calculations of the total survey distances. The heatmap tool 

was used for both nesting sites and human signs to allow for visualisation of waypoint 

clusters as a means to identify high concentrations of activity (both human and ape). To 

determine if human activity varied throughout the study area, I compared elevations 

below 500 m (old secondary, lowland and lowland ridge vegetation), with elevations 

above 500 m (mid-elevation and montane vegetation). Encounter rates (ER) for each zone 

were calculated by dividing the number of human signs observed for each zone by the 

total distance surveyed in that zone. I also calculated the ER within the chimpanzee and 

gorilla nesting ranges. The ER is likely to underrepresent signs of human activity within 

the study site for several reasons. Firstly, the collection of bullet cartridges is also the 

procedure of WCS who conducted three surveys during the study period. Secondly, most 

of the trapping occurs during the height of the rainy season and minimal surveys were 

conducted during this time-period.  

 

Ethnographic data collection 

I approached the villages of Eshobi and Nga to participate in the ethnographic component 

of this research as the people of these villages claim traditional ownership over the study 
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site. While a more detailed ethnographic analysis would be gained from focusing on one 

village, after my first field trip revealed the district ranges of the NCC and the CRG I 

decided to approach both villages so I could gain a greater understanding of how people 

interacted with the apes. Eshobi (6°06’N 9°50’E) is one of the smaller villages within 

Akwaya Subdivision with a population of around 300 people from five founding families 

(41 homes in the village). The people of Eshobi are predominately Anyang and their 

spoken language is Denya. Nga (6°01’34”N 9°33’03”E) is 14 km away from Eshobi via 

the roads. It is a larger village made up of two sites: Up-Nga and Tito, with a population 

of around 500 people. Most of my participant observation was with residents of Up-Nga 

(Nga) which is made up of 28 homes. The people of Nga are predominately Manta ‘hill 

people’ and speak the Manta language. Despite the language differences, the people of 

Eshobi and Nga communicate effectively in each other’s dialect or Pidgin English. Due to 

the multiple languages/dialects at my study site I focused on becoming fluent in Pidgin 

English and learnt a few greetings in each village’s dialect.  

After speaking with the respective village chiefs, a meeting was held in each 

village’s hall where I outlined the purpose of my research and invited those who were 

interested in participating to ‘opt-in’ to my research. There were very few women at the 

initial meeting in Nga village, and at first, I had difficulties reaching out to potential 

female participants in the highly patriarchal society. Upon reflection and discussion with 

key women in the village, I then made a separate presentation to the Women’s Village 

Council, advising them that their experiences and perceptions were equally important as 

the men. After this meeting the women from Nga did come forward to opt-in to the 

research. I advised participants that if they choose to remain anonymous in my writing, 

given the nature of the research, consisting of people who live within the same village and 

interact on a near-daily basis, it may be possible they identify one another. I made every 

effort to be sensitive to the interpersonal politics related to this and avoided using 

descriptive markers where a participant wished to remain anonymous. At the end of my 

research in March 2015, I held a meeting in each village where I discussed my results and 

gave each participant a further opportunity to withdraw their participation from the 

research (see also Section 2.8). 
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Semi-structured interviews 

I carried out 50 semi-structured interviews between 12th September and 22nd October 

2014. People’s perceptions and knowledge of nature have previously been found to be 

influenced by access to natural resources (Hartter, 2009), socioeconomic profiles 

(Gillingham & Lee, 1999), and gender (McLennan & Hill, 2012). Therefore, I followed a 

quota sampling approach for those who expressed an interest in participating, firstly by 

village, then gender and age class (Table 2.4). Interviews were conducted either within 

the village hall or the participant’s home at a time of their choosing and generally lasted 

one hour. Participants were advised they could withdraw their interview transcripts at any 

time during the study period. I conducted the interviews in a mixture of English and 

Pidgin. When participants were unable to understand or express their ideas in Pidgin my 

research assistants translated to and from the dialects. A range of topics were discussed 

including forest use, farming practices, economic pathways and village history (Appendix 

A). While I tried to make the interview confidential, it was not uncommon to have the 

participants friends and family present at the interview. This could have influenced some 

answers by the participants, but it also made for some interesting group discussions where 

I was told to use the information. Many participants opted not to be audio recorded, so I 

handwrote responses and noted emphasis during discussions. To thank participants for 

their time they were gifted either a packet of Maggi cooking stock or a block of Savon 

soap, as these are small items that are highly valued and widely used within the villages. 

 

Participant observation  

Ethnography seeks to gain an emic or insider’s perspective of participants’ lives, while 

maintaining one’s own etic or outsider’s perspective to ensure research goals and 

questions remain in sight (Madden, 2010). Participant observation is unique to 

ethnography allowing insight into people’s everyday practices and symbolic frameworks 

through active participation and observation of people’s daily lives (Blommaert & Jie, 

2010). I use participant observation to expand upon the semi-structured interviews and 

obtain ethnographic insight into the complexity of activities that make up social life in the 

villages of Eshobi and Nga. I began my ethnographic fieldwork on the 14th September 

2014 and finished on the 28th March 2015 interspaced with periods of research in the  
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Table 2.4: Demographic profile of participants involved in semi-structured interviews. 

Question Demographic Group 
Number of 

Participants 

 

Percentage (%) 

Village Nga (Including Tito) 28 56 

 Eshobi 22 44 

Sex Male 31 62 

 Female 19 38 

Age 20 – 29  11 22 

 30 – 44 25 50 

 45+ 14 28 

Encounters with the 

apes 

Never  26 52 

 Chimpanzees only 5 10 

 Gorillas only 6 12 

 Both  13 26 

 

forest. In total I spent 48 days within the villages (27days at Nga and 21 days at Eshobi), 

with a further 96 days in the forest with my local field assistants. 

I took a moderate level of participation and balanced this with observations of 

daily activities (Dewalt & Dewalt, 2002; Spradley, 1980). I focused on engaging in 

activities relating to farming, conservation activities, and forest use. The farming 

activities I was mostly involved with included drying cocoa, harvesting bananas and 

plantains, checking traps, and collecting firewood. I also participated in the production of 

roof mats (Figure 2.3) and the collection and production of palm oil, njansan and bush 

mango (Figure 2.4). The only conservation activities that occurred in the villages were 

those run by WCS. I observed village meetings held by WCS when they were present for 

their GGP and worked with them in their forest activities recording ape nest sites. I 

developed strong relationships with my local field assistants who were happy to show me 

how they navigated the forest without a compass or GPS. They showed me how they 

track animals and the best places to lie in wait while hunting, and how to prepare  
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Figure 2.3: Producing a roofing mat for the Nga Village Fund. 

 

 

Figure 2.4: Learning how to 'crack' njansan.  
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bushmeat for sale. Through participant observation I was more readily positioned to 

explore what resources people use and how they used them (Malone et al., 2017; Riley & 

Ellwanger, 2013). Throughout this process I had discussions with key informants to 

discuss meanings and my interpretations, which I used to guide future observations 

(Dewalt & Dewalt, 2002). Participants declined permission to record conversation, 

therefore I carefully documented observations and conversations daily (Dewalt & Dewalt, 

2002). As my field notes were both recorded observations and a product I constructed, I 

included both my objective observations and my subjective feelings in my field notes 

(Spradley, 1980). 

 

Archival research 

During the peak of the rainy season (August 2014), I spent three weeks at the National 

Archives of Cameroon in Buea. The archives store British colonial documents including 

correspondence between the various administrative levels and the regional administrator’s 

reports. From these documents I gathered data regarding the economic and political 

policies of the British administration in Akwaya Subdivision to allow for a historical 

perspective of how these polices have helped shape human interactions with the forest. I 

also searched for more general information about the villages of Eshobi and Nga in 

addition to references to the gorillas and chimpanzees in the region.   

 

Ethnographic analysis 

Reflexivity was a continual element throughout this research and analysis with 

consideration being given to my position, as my understanding of the people who become 

involved in this research developed (Davies, 1999). This involved reflecting and re-

evaluating my relationships with informants and how their participation may have caused 

themselves or others to change, through to acknowledging how interview surroundings 

may have affected the nature of interview data (Davies, 1999). My roles as a researcher, a 

‘white man’, ‘Wildlife’, a New Zealander, a woman, and my interests in the welfare of 

both my participants and the apes influenced my participants’ perceptions of me and the 

information they choose to provide. In both villages, I was of unusual standing and did 

not fit into the typical preconceived categories of village life. As a ‘whiteman’, I was 
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given status especially in Eshobi village where researchers had not worked before. On the 

other hand, I was also a woman, but a woman who participated in men’s work in the 

forest. To add further complexity to my standing within the villages, to many I was also a 

child, for example as I learnt to wash my clothes by hand and adapt to village life. I was 

unable to disassociate myself from being perceived as ‘Wildlife’ in both villages and part 

of this perception was likely to have arisen from my collaboration with, and introduction, 

from WCS. While I advised my work was for ‘school’ and not for the government, I 

believe this perception of myself as ‘Wildlife’ may have prevented some discussion 

around topics such as bushmeat hunting with some participants. This was especially 

evident at the beginning of my research when members of the village would stop by our 

camp once a week to check all was well. They would stash their guns and any bushmeat 

they had collected on the way up to camp at a distance, thinking I would not be aware 

they were also hunting within the forest. As my research progressed, I asked they keep 

their guns out of camp, but when the men came to visit, we would have discussions about 

any bushmeat they had collected and what they had seen in the forest throughout their 

travels.  

Throughout my fieldwork I noted key themes as they emerged which I 

investigated further, supported by discussions with key informants to clarify meanings 

and interpretations. Interviews and field notes were entered in Excel documents and 

thematically coded. To preserve participants’ anonymity, where requested, I refer to 

participants by their occupation (e.g., farmer, hunter). Throughout this thesis I present my 

findings with direct quotes and phrases by participants. I reference interviews by the 

interview number, village and the date, and field notes by the date I recorded the 

observation (Table 2.5). I have also used archival and historical sources to supplement, 

where possible, the oral histories provided by participants or to place these histories in a 

wider context.  
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Table 2.5: Citations used for ethnographic sources in this thesis. 

Ethnographic Source Citation 

Interviews (I#, Village, date), e.g. (IN2, 14/09/2014) 

 Nga N 

 Tito T 

 Eshobi E 

Field Notes (FN, date) 

 

Ethical considerations  

Ethnoprimatologists are faced with multiple ethical obligations to the people and the 

primates that are involved or are affected by their research and the wider ecosystem. 

However, these ethical obligations are largely governed by separate institutional 

committees and ethical codes that fail to address the complexity of such fieldwork. For 

example, within the University of Auckland’s institutional frameworks, substantial ethical 

consideration was required by the Human Participants Ethics Committee (Reference 

011245); but the Animal Ethics Committee did not consider that observational field 

research required ethical approval. Despite the institutional oversights, primatologists are 

striving to consider all the ethical implications of their research to form an ‘ethically 

engaged primatology’ that considers all stages of the research process (Bezanson & 

McNamara, 2019; Fedigan, 2010; MacKinnon & Riley, 2013; Malone & Palmer, 2014; 

Malone et al., 2017; Riley & Bezanson, 2018; Strier, 2013). Although it is impossible to 

predict all the ethical dilemmas that may arise during the research process, I have strived 

to ensure this research is ethically engaged following the Code of Best Practices for Field 

Primatology (Riley, MacKinnon, Fernandez-Duque, Setchell, & Garber, 2014) in addition 

to the established field protocols of WCS. I am also aware that my ethical framework is 

shaped by my individual history and values (Malone, Fuentes, & White, 2010). 

Therefore, it necessary to extend our considerations to the worldviews of others to help 

navigate our swim in the ethically murky waters when an ethical dilemma arises during 

the research process.  
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Indirect and purely observational studies of primates can still affect the behaviour, 

survival and reproduction of the study population through the potential avenues of disease 

transmission and increased stress levels in addition to altering ecological systems (e.g., 

Kӧndgen et al., 2008). The use of reconnaissance surveying helped to reduce our 

ecological impact by following established footpaths and only cutting minimal trails 

when necessary. To reduce the risks of disease transmission we followed the sanitation 

protocols of WCS and confined anyone who was ill to camp for the duration of their 

illness. Although we did not seek out direct observations with the apes, our presence 

within their nesting range for several weeks at a time may have increased their stress 

levels and/or altered their ranging behaviour. In the event of an encounter we remained 

still and silent and did not pursue the apes as it may have caused additional stress. As the 

nature of this research resulted in frequent movement across the MFO and direct 

encounters were rare, it is unlikely, although presumed, that it generated stress responses 

acute enough to hamper the apes immune systems (Barber et al., 2010; Cohen et al., 

2007; Frid & Dill, 2002; Kӧndgen et al., 2008).  

The hiring of local assistants was competed with the guidance of WCS where we 

sought to establish a balance between employing people from the villages of Eshobi and 

Nga and ‘outsiders’ who held the expert knowledge that was necessary for the project. I 

was also in a position where we could train additional field assistants in both villages who 

made valuable contributions to this research. At one point, the people of Eshobi were 

unhappy an Akwaya man from Mbu village was working as our camp keeper. We sought 

to remedy the situation by training a person from Eshobi for the role, though no 

individual was interested to learn. Payment was another area of predicament at times as it 

was not only between myself and the person I hired, but consideration also had to be 

given to the standard rates WCS budgeted for during their GGP. However, we were able 

to ensure all families benefited economically from the project with a rotating roster for 

porters whereby men would carry loads to and from the forest and women would carry 

loads between villages.  

Through village meetings and general conversations, I was open and transparent 

about both my research and the purpose of the GGP. Two questions that frequently arose 

were: what do we do in the forest [including during the GGP]? And what is the flagging 

tape for? Outside of the village meetings I found myself often sitting down to share a 

Kola nut and explaining how we looked for the ape nests to see which trees they liked to 
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use for their ‘houses’. I reassured people that the flagging tape was for our reference of 

the ape nests and we were not claiming these trees for our own purposes. Throughout this 

research process I have strived for neutrality even though some activities, such as the 

legal hunting and consumption of monkeys, went against my own personal morals. I 

began this research with the assumption that human activities do not have a negative 

influence on gorilla and chimpanzee socio-ecology. By starting with this assumption, I 

sought to produce an unbiased interpretation of the human-ape interface considering the 

multiple intra-actions that occur within the MOF. My research has also provided an 

avenue for participants to voice their knowledge, opinions, and perspectives on the apes, 

forest use and conservation and how it impacts their lives with the intended outcome of 

contributing to the development of informed and appropriate conservation initiatives in 

the region.  

This research was approved by the University of Auckland Human Participants 

Ethics Committee (Reference 011245), and the Cameroonian Ministry of Scientific 

Research and Innovation (MINRESI) in collaboration with the Wildlife Conservation 

Society (Research Permit #65, 2014).  
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3 PART II: ECOLOGICAL LANDSCAPES 

Introduction 

The current distribution of primates is influenced by multiple factors on a range of scales. 

At a large geographical scale, primate distribution is influenced by environmental 

constraints and historical biogeography, but also by human disturbance (Lehman & 

Fleagle, 2006; Potts, 2011). The biafran forests of Southwest Cameroon have high levels 

of species diversity. This high diversity is an outcome of the area being a Pleistocene 

refuge during the last glacial maximum, resulting in isolation and the evolution of 

regional endemic species including the CRG and the NCC (Lawson, 1996; Sunderland-

Groves, Maisels, & Ekinde, 2003). At small spatial scales, the distribution of primates is 

determined by vegetation attributes, including floristic richness, diversity, tree size, 

density and fruit abundance, along with topographical features (Furuichi & Hashimoto, 

2004).  Understanding how the spatial and temporal distribution of species influences 

interactions within an ecological community is a central focus of landscape ecology 

(Cushamn, Evans, & McGarigal, 2010). Landscapes are spatially heterogeneous and the 

diversity within a landscape shapes many ecological interactions, such as competition for 

space, which once understood can further aid planning and conservation (Naveh & 

Liberman, 1994). For example, knowledge of small scale vegetation attributes furthers 

our understanding of the wide range of behavioural and dietary variation observed 

between closely related primate taxa. Within primate socioecology it is generally 

accepted that the main community interactions influencing primate behaviour are feeding 

ecology and predation, acknowledging that identifying a common set of selection 

pressures to explain the wide range of observed social diversity is challenging (Parga & 

Overdorff, 2011).  

In the absence of direct observations of great apes, night nests or ‘sleeping 

platforms’ offer indirect insights into their behaviour and how it is shaped by ecological 

interactions. I use the term ‘nest’ when referring to the sleeping platforms constructed by 

the great apes, recognising the fundamentally different function they perform when 

compared with other nest-building animals such as birds (e.g., Samson & Hunt, 2012). 

Sleep is an important activity that generally makes up half a primate’s daily activity 

budget and all the great ape taxa are known to construct a new nest each night in which to 
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sleep (Groves & Sabater Pi, 1985).  The decision of where to nest and what type of nest to 

construct varies both between and within taxa, reflecting a mixture of environmental 

factors and local traditions (Tutin et al., 1995). Therefore, understanding the differences 

between groups of the same population in similar habitats is more likely to help determine 

the role of the environment versus local traditions involved in the selection of nest sites. 

Many factors may influence the selection of nesting sites and the relative importance of 

each factor needs to be evaluated within that particular environment (Furuichi & 

Hashimoto, 2004). The main factors believed to influence the location of nest sites 

include habitat and vegetation types, climatic conditions, human hunting pressure, other 

large mammals, and predator avoidance.  

When considering the influence of vegetation on nesting sites the results are 

highly variable between taxa. Some studies have shown that chimpanzees and bonobos 

prefer primary and gallery forests for nesting (Anderson, Williamson, & Carter, 1983; 

Brownlow, Plumptre, Reynolds, & Ward, 2001; Devos et al., 2008; Fruth & Hohmann, 

1993). Others have observed that this preference for specific vegetation is not directly 

related to the vegetation type, but rather the abundance of food resources such as large, 

fleshy-fruiting trees, found within a particular type of vegetation (Carvalho, Meyer, 

Vicente, & Marques, 2015; Furuichi, Hashimoto, & Tashiro, 2001). In contrast to other 

great apes, gorillas show a greater reliance on terrestrial herbaceous vegetation (THV) 

both as food and nest building resources (Rothman et al., 2006; Tutin et al., 1995; Willie, 

Tagg, Petre, Pereboom, & Lens, 2014). While the western gorillas incorporate larger 

amounts of readily available fruits into their diet compared to mountain gorillas, they still 

rely on THV for both feeding and nesting (Willie, Petre, Tagg, & Lens, 2013). The 

availability of THV is believed to be a key determinant of gorilla distribution and density. 

For example, WLGs show a preference for rare habitats including light gaps and open 

canopy with a corresponding high density of THV (Breugiere & Sakom, 2001; Furuichi, 

Inagaki, & Angoue-Ovono, 1997; Mehlman & Doran, 2002; Tutin et al., 1995). 

Therefore, understanding patterns of herb availability and distribution is an essential 

element to understanding gorilla behaviour (Willie et al., 2013).  

The likelihood of disturbance or predation (both human and nonhuman) is also 

believed to influence the selection of nesting sites. Chimpanzees and gorillas are often 

sympatric with other large forest mammals such as elephants and buffalo, and are 

occasionally predated upon by leopards and lions, in addition to being hunted by humans 
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(e.g., Boesch, 1991; Robbins et al., 2004; Schoneveld‐de Lange, Meijaard, & Löhr, 

2016). Both gorillas and chimpanzees tend to locate nest sites in areas with a steep slope 

when they face a higher likelihood of disturbance and/or predation within their range. The 

preference for steep slopes tends to be correlated with a decreased predator density 

(Hernandez-Aguilar, 2009). This decrease in predator density appears to be the result of 

reduced terrestrial vegetation to conceal the predator and a lower density of potential 

prey, especially ungulates (Hernandez-Aguilar, 2009). For the apes, nesting on steep 

slopes additionally provides a clear vantage point to monitor the surrounding area for 

danger (Baldwin et al., 1981; De Vere et al., 2011; Hernandez-Aguilar, 2009). It is also 

possible that the apes may avoid particular areas of the forest despite a higher abundance 

of preferred resources where disturbance threats are perceived to be high or ongoing. The 

Risk-Disturbance Hypothesis predicts that the immediate response of an animal to a 

disturbance is proportional to the perceived risk (Frid & Dill, 2002). Disturbance events 

over a long timeframe may result in habitat shifts whereby animals spend increased 

periods of time in areas of reduced resources, as opposed to being in areas of high-risk 

and high resource abundance (Frid & Dill, 2002). For example, the pygmy marmoset 

(Cebuella pygmaea) prefers the lower forest strata which offer high levels of resource 

abundance. Despite this preference, in areas of high disturbance due to ecotourists and 

motorboats, the pygmy marmoset shifts its range to the upper forest canopy (de la Torre, 

Snowdon, & Bejarano, 2000). If human hunting activities are concentrated in particular 

areas of the forest, the apes may avoid nesting in those areas if they perceive these 

hunting activities to be of high risk.  

Human activities also contribute to the change in floristic richness, diversity and 

composition of forest vegetation, a process that has been ongoing and widespread during 

the last millennia in African rain forests. Across Nigeria, the Democratic Republic of the 

Congo and Cameroon evidence of human activities (e.g., charcoal, pottery and banana 

phytoliths) has been found in forest soils dated to approximately 3,000 years ago (Hart, 

Hart, Dechamps, Fournier, & Atoholo, 1996; Mindzie et al., 2001; White & Oates, 1999). 

It has been suggested that in some areas the current distribution patterns of chimpanzees 

(and likely extended to all great ape taxa) may reflect an adaptation to past human 

activities (Carvalho et al., 2015). Research into current tree species composition and 

diversity shows areas of ‘pristine forest’ have been influenced by past human activities, 

most noticeably clearing for agriculture followed by long periods of recovery (van 

Gemerden, Olff, Parren, & Bongers, 2003). Within the lowland forests of the Republic of 
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Congo there are four main forest types: Marantaceae forest, monodominant 

Gilbertiodendron forest, mixed forest and swamp forest. Human activities are believed                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

to be the main contributor to the development of two of these forest types based on 

charcoal analysis (Tovar et al., 2014). The monodominant Gilbertiodendron forest occurs 

in areas with limited burning followed by a high charcoal peak approximately 200 years 

ago, the result of a major disturbance, with the Marantaceae forest occurring in areas that 

have experienced frequent burning episodes in the past (Tovar et al., 2014). The creation 

of this forest also confers benefits to WLGs who rely on Marantaceae species as 

important food resources (Rogers et al., 2004).   

Predictions based on global markets suggest that the future agricultural expansion 

throughout the 21st century is most likely to occur in 68% of the global area currently 

occupied by primates including central Africa (Estrada et al., 2017). With the 

intensification of farming practices and regional development, both the CRG and 

Nigerian-Cameroon chimpanzee face increased anthropogenic pressure, potentially 

altering preferred habitats and plant resources. While conservation management plans are 

focusing on a landscape approach (Dunn et al., 2014; Morgan et al., 2011), these apes 

occupy a wide range of habitats at various altitudes that appear to influence each taxon’s 

distribution and behaviour (Abwe, 2018; Dutton, 2012; Etiendem, 2013a; Fuashi, Nji, 

Ekane, Fowler, & Ikfuingei, 2019; Sawyer, 2012). Providing a full account of the 

situation at each locality can allow for an informed report of constraints, a measure of 

intra-species variability and provide a way to investigate the effects of demographic and 

ecological conditions on behaviour (Garland & Adolph, 1994). One key element to 

understanding nesting ecology, however, is the distribution of vegetation within the study 

area. This understanding was gained from botanical surveying across the study area, with 

the general floristics of the MOF presented below.  

 

General floristics of the Mone-Oku Forest 

An understanding of the general floristics of the MOF is drawn from the completion of 

121 botanical plots covering a total area of 12.1 hectares or 30 acres (Figure 2.1). Most 

plots fell within the lowland and mid-elevation vegetation classes that are generally 

representative of the study area (Figure 3.1). In total, we recorded 6261 woody trees with 

a DBH > 10 cm and 11,828 stems within subplots. In all, these records represent a  
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Figure 3.1: Percentage of each vegetation class from botanical plot sampling across the 

Mone-Oku Forest. 

 

minimum of 410 plant species, 232 genera, and 81 families. We confidently identified a 

total of 174 plants to species, 145 to genera, and 34 to family (Appendix B). Figure 3.2 

illustrates the accumulation of species richness for each vegetation class, and for the 

forest as a whole. It suggests our surveys are generally representative of the forest as a 

whole. Although, when vegetation is separated into classes, it is likely that old secondary, 

lowland ridge and montane forest classes may be underrepresenting species richness as 

the curves have not reached an asymptote. Therefore, increased sampling in these 

vegetation classes is likely to reveal additional species not recorded in this research. 

In all vegetation classes, the Leguminosae family had the highest importance 

value at the family level. Other highly important tree families were generally consistent 

across vegetation classes but varied in their importance rankings (Appendix C). The 

forest is subject to a number of disturbances from tree falls, especially during the dry 

season (November to March) when the Harmattan winds originating in the Sahara Desert 

are the strongest. These tree falls often create small pockets of light gaps throughout the 

forest and is a likely reason for the high importance values across many vegetation classes 

observed for two colonising tree species (Pynanthus angolensis and Tabernaemontana 

crassa). These tree species thrive in canopy openings and the high IVI across vegetation 
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Figure 3.2: Botanical species rarefaction curve – smoothed accumulation of species richness for each vegetation class and for all plots combined. 

The levelling off for lowland, mid-elevation and all plot data suggests data is representative, however, some species richness may not be 

representative for old secondary, lowland ridge and montane vegetation classes.  
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classes reflect their dominance (high relative density and high relative BA) within the 

MOF. In the sections that follow I describe the key floristic characteristics of each 

vegetation class. 

 

Old secondary forest 

Areas of forest recovering from disturbance were mostly found around the Nga – Mone 

Forest Reserve section of the forest and southeast of Eshobi village. The area around Nga 

is mostly old farmland that is regenerating after it was abandoned when the village split 

into two quarters – Up-Nga and Tito (see Part III). There were nine botanical plots that 

fell within areas of old secondary forest and these plots ranged in elevation from 248 – 

490 m a.s.l. We identified 119 woody tree species with a DBH > 10 cm.  The dominant 

tree species were: P. angolensis, T. crassa, Trichilia rubescens, Antiaris toxicaria, 

Piptadeniastrum africanum, Guarea thompsonii, Petersianthus macrocarpus, Terminalia 

superba, Alstonia boonei, and Plagiostyles africana (Appendix C). Of these species, P. 

africanum, P. macrocarpus, A. boonei and P. africana were only dominant species’ in 

this vegetation class. The density of woody trees and the stand BA are of an intermediate 

value when compared to the other vegetation classes (Table 3.1). The understory is also 

of an intermediate nature with 129 species identified. The most abundant species in the 

understory were herbs from the families Araceae, Zingiberaceae (Aframomum spp.), 

Marantaceae (Hypselodelphys sp.), grass-like herbs of the family Cyperaceae, 

suffrutescent perennials of the family Moraceae (Dorstenia spp.), and the Apocynaceae 

shrubs (Tabernanthe iboga). 

 

Lowland forest (< 500 m a.s.l.) 

Lowland forest surrounds each village and covers much of the western and central areas 

of the study site. However, this vegetation class is most at risk of being cleared for farms 

due to its proximity to the villages and that it is relatively easy to clear. Towards the end 

of the study period new farms were established at the sites of at least two lowland plots.  

A total of 42 plots fell within areas of lowland forest and a high number of woody tree 

species were identified (n = 203). Lowland forests typically have high levels of species 

diversity; nevertheless, this may also reflect the increased sampling within this lowland 

vegetation class. The most dominant species were: Carapa procera, Strombosia 
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grandifolia, Dacryodes edulis, P. angolensis, Chrysophyllum sp, T. crassa, T. rubescens, 

Staudtia kamerunensis, G. thompsonii, and Cyrtogonone argentea (Appendix C). The 

dominance of D. edulis, S. kamerunensis and C. argentea is unique to this lowland 

vegetation class. A mean tree height is similar to the majority of vegetation classes; even 

though the tree density and stand BA is the lowest for all classes. The low density of tree 

species is reflected in the dense understory which has the highest, albeit variable, mean 

stem density (Table 3.1). Within the understory 212 species were identified, the most 

abundant were herbs from the families Rubiaceae, Araceae, Marantaceae, and 

Acanthaceae, suffrutescent perennial shrubs of the family Moraceae (Dorstenia spp.) and 

the spikemosses of the family Selaginellaceae.  

 

Lowland ridge forest  

Lowland ridge forests can be described as finger-like ridges that provide a graduation 

from lowland to mid-elevation forest often due to sharp increases in altitude. A total of 

seven botanical plots fell within this vegetation class, generally occurring in the central-

western side of the main study area, with one plot falling south of Nga village. Despite 

the low sampling we recorded 116 woody tree species with a DBH > 10 cm.  The most 

dominant species were: A. toxicaria, S. grandifolia, C. procera, P. angolensis, 

Pseudospondias sp., Hymenostegia afzelii, T. superbra, Allanblackia floribunda, T. 

rubescens and Napoleonaea egertonii (Appendix C). Of these species Pseudospondias 

sp., A. floribunda and N. egertonii are only dominant species in this class. Tree height and 

stand BA was the highest of all vegetation classes.  With the increased canopy cover from 

the high stand BA lowland ridge forests correspondingly had the least dense understory 

(Table 3.1).  Within the forest understory, 80 species were identified, the lowest for all 

vegetation classes. The most abundant herbs were in the family Araceae including 

Nephthytis sp., but the most abundant species also included herbs from the families 

Acanthaceae, Commelinaceae (Palisota spp.), Rubiaceae and Zingiberaceae (Aframomum 

spp.),  suffrutescent perennials of the family Moraceae (Dorstenia spp.) both as shrubs 

and small tree species, large ferns of the family Cyatheaceae, lianas of the family 

Dichapetalaceae, and the ginger lily from the family Costaceae (Costus afer). 
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Mid-elevation forest (500 – 800 m a.s.l.) 

Most of the mid-elevation forest is located in between Eshobi and Nga villages as the 

elevation tends to increase the further east one travels. There is also a section of mid-

elevation forest south of Nga village as one enters the Mone Forest Reserve. Nearly half 

the plot co-ordinates fell into this vegetation class (n = 53) and 215 woody tree species 

with a DBH > 10cm were identified. This was the highest number of woody tree species 

for all vegetation classes and as for the lowland vegetation, may reflect the increased 

sampling effort. The vegetation contains a mixture of both lowland and montane species 

and the most dominant species were: S. grandifolia, T.  crassa, Garcinia ovalifolia, H. 

afzelii, G. thompsonii, P. angolensis, Chrysophyllum sp, Anonidium mannii, C. procera, 

and Treculia obovoidea (Appendix C). Only A. mannii and T. obovoidea were found in 

the ten most important species within the mid-elevation vegetation class. The mean tree 

height, density and stand BA is similar to that observed for both lowland and old 

secondary forests (Table 3.1). The understory also had the highest number of species 

recorded across all vegetation classes, a total of 226 species. The understory density is 

similar to the density observed for lowland ridge vegetation, although it is also highly 

variable. The most abundant understory species were spikemosses of the family 

Selaginellaceae, herbs from the families Acanthaceae (including Acanthus montanus), 

Araceae, Marantaceae (including Megaphrynium sp.) and an unconfirmed species 

‘Igboar’.  

 

Montane forest (800 – 1500 m a.s.l.) 

The montane section of the forest is located to the northeast of Nga village and comprised 

a small section of the study area. A total of nine plots fell within the montane zone 

ranging in altitude from 811 - 1023 m a.s.l. We recorded 122 woody tree species with a 

DBH > 10 cm and the most dominant species were: Mammea africana, Santiria trimera, 

Cola verticillata, G. ovalifolia, Vitex grandifolia, P. angolensis, Diospyros crassiflora, T. 

crassa, and Sorindeia sp. 1 (Appendix C). There is less overlap in the dominant montane 

vegetation compared to other classes, with six of the dominant montane species only 

having a high IVI in this class (M. africana, S. trimera, C. verticillata, V. grandifolia, D. 

crassiflora and Sorindeia sp. 1). As is characteristic of forests at increased elevations, the 

mean tree height decreased.  Despite an average stand BA, the plots located in the 

montane forest had the highest density of woody tree species. The mean understory 
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density was high, although similar to the mid-elevation understory density it was also 

highly variable (Table 3.1). Within the understory a total of 113 species were identified, 

the most abundant species were herbs from the families Acanthaceae, Zingiberaceae 

(Aframomum spp.), Amaryllidaceae, Araceae, Balsaminaceae; grass-like herbs of the 

family Cyperaceae, and the spikemosses of the family Selaginellaceae. 

 

Implications of habitat heterogeneity 

The MOF has a high representation of species from the families Leguminosae and 

Meliaceae but is spatially heterogeneous. This is likely related to the undulating nature of 

the terrain with both elevation and direction of slope determining the microclimatic 

conditions, that in turn affect the biology of organisms within the ecological community 

(Nevo, 1997, 2001). It is this diversity of habitats that may allow the Mone-Oku 

chimpanzees and gorillas to coexist by partitioning resources in time and space. Great ape 

ecology is argued to be most significantly influenced by the availability of both preferred 

and fallback fruits (Lambert & Rothman, 2015; Poulsen & Clark, 2004) and are the main 

cause of competitive interspecific interactions in primates (Yamagiwa, Maruhashi, 

Yumoto & Mwanza, 1996). However, habitat heterogeneity can reduce feeding 

competition when the wide variety of plant species have asynchronous fruiting patterns, 

increasing primate dietary diversity and reducing the effects of seasonality in food 

availability (Chancellor et al., 2012; Remis, 1997b; Rogers et al., 2004). As dietary 

preferences have been shown to influence the location of nest sites for both chimpanzees 

and gorillas, nest sites can be a useful proxy to begin investigating how the Mone-Oku 

chimpanzees and gorillas share the landscape (Carvalho et al., 2015; Tutin et al., 2005; 

Willie et al., 2013). In this research I found the Mone-Oku apes had distinct nesting 

ranges, therefore, I chose to discuss their nesting ecology separately in the chapters that 

follow and conclude this section in Chapter Six with a comparison of their nesting 

ecologies.  
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Table 3.1: Floristic characteristics from each vegetation class and ape nesting ranges. 

Vegetation class Plots (n) 

Trees 

DBH >10 

cm (n) 

Tree 

density 

(trees/ha) 

Tree 

species 

(n) 

Understory 

species (n) 

Stem density 

(stems/m2) 

Mean height 

(m) 

Mean DBH 

(cm) 

Stand 

basal area 

(m2/ha) 

      M SD M SD M SD  

Old secondary 9 472 
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119 129 24 11 16 8 23 17 34 

Lowland 42 2083 500 203 212 29 18 16 7 23 15 29 

Lowland ridge 7 365 520 116 80 21 9 17 8 24 19 39 

Mid-elevation 53 2824 530 215 226 22 20 16 8 23 16 33 

Montane 9 517 570 120 113 26 20 14 7 22 15 32 

Chimpanzee  23 1303 570 164 143 15 6 16 10 24 17 39 

Gorilla  25 1227 490 183 171 24 20 16 8 23 16 29 

Note. n = Sample size. M = Mean. SD = Standard Deviation.   
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4 CHIMPANZEE NESTING ECOLOGY  

Introduction  

An individual chimpanzee constructs approximately 19,000 nests within a lifetime and 

spends approximately half its life within a nest site (Fruth & Hohmann, 1994). This 

means nests and nest sites are a core component of chimpanzee socioecology, with nests 

an artefact of how chimpanzees manage their environment. Chimpanzee nest construction 

and nest site locations are highly variable, in part a reflection of the different ecological 

variables that occur across their widespread distribution. Nonetheless, general patterns 

have emerged with night nests preferentially constructed arboreally and located in closed-

canopy habitats, with the average nest height across study sites tending to fall between 10 

to 20 metres (e.g., Abwe, 2018; Fruth & Hohmann, 1996; Furuichi & Hashimoto, 2004; 

Koops et al., 2012; Ogawa, Moore, Pintea, & Hernandez-Aguilar, 2007; Pruetz et al., 

2008; Sanz, Morgan, Strindberg, & Onononga, 2007). Since the comparatively recent 

subspecies designation of the NCC, research focusing on nesting ecology has played a 

crucial role in developing an understanding of these largely unhabituated chimpanzees 

socioecology. Research at established field sites, including Gashaka-Gumti National Park 

(Fowler, 2006), Ngel Nyaki Forest Reserve (Dutton, 2012), Mbam-Djerem National Park 

(Kamgang et al., 2018), Tolafa Hills Wildlife Sanctuary (Last & Muh, 2013), and the Ebo 

National Park (Abwe, 2018; Abwe & Morgan, 2008) is beginning to piece together the 

complex interactions between NCC and their local environment revealing marked 

differences between communities occupying distinct ecological niches.  

These studies are also revealing differences in nesting ecologies between 

rainforest communities and communities in habitat mosaics or ecotones. For example, 

chimpanzee communities at Ngel Nyaki and Ganga are more likely to select nest sites 

near preferred fruiting trees (Abwe, 2018; Dutton, 2012). In contrast, at the Ebo Forest 

sites of Bekob and Njuma, nest site preference was more strongly correlated to the 

presence of steep slopes than fruiting trees (Abwe, 2018). Simultaneous studies of nesting 

and feeding ecology have found nesting group sizes to be tightly correlated with monthly 

fruit production, especially in ecotone sites where clear seasonal shifts in diet are 

observed (Abwe, 2018; Fowler, 2006). For rainforest populations, fluctuations in nesting 

group sizes are less pronounced and group sizes remain stable throughout a year (Abwe, 

2018). This is similar to patterns observed among other rainforest chimpanzee 
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populations where seasonal shifts in diet are less pronounced (Brownlow et al., 2001; 

Basabose & Yamagiwa, 2002, Lehmann & Boesch, 2004; Mitani et al., 2002). However, 

across all habitat types, higher levels of anthropogenic disturbance appear to influence 

nest site locations and nest characteristics, such as increased nesting height in areas of 

high anthropogenic activity (Abwe, 2018; Abwe & Morgan, 2008; Dutton et al., 2016; 

Fowler, 2006; Last & Muh, 2013).  

During this research the Mone-Oku chimpanzees occupied a distinct nesting range 

within the forest and I sought to understand how the chimpanzees use the forest landscape 

via their nest sites, in addition to gaining an estimate of community and nesting group 

sizes. I examined the following factors to determine whether they influenced chimpanzee 

nesting: a) floristic composition of the forest between nesting and non-nesting areas; b) 

habitat characteristics between nesting and non-nesting areas; c) whether particular plant 

species were preferred in nest construction and their general availability; and d) whether 

anthropogenic activity influenced the location of nest sites. This research is the first to 

provide a detailed analysis of the NCC nesting ecology within the MOF, increasing our 

knowledge of the ecological constraints and factors influencing chimpanzee distribution, 

ranging patterns and core habitat requirements, all of which can contribute to applied 

conservation programs.  

 

Results 

Chimpanzee nest surveys 

During the study period, chimpanzee arboreal night nests (N = 556) were located at 95 

clearly identifiable nest sites within an area of 3.3 km2 southeast of Eshobi Village 

(Figure 4.1). Chimpanzee nest sites were of all age categories from ‘new’ to 

‘decomposing’, with the majority of nests aged between one week and one month old (old 

and intact) (Table 4.1). This may reflect their increased visibility in the tree canopy due to 

the brown colouring of the vegetation and a result of surveying methods. The 

chimpanzees were cryptic while we were surveying in the forest, with vocalisations in the 

early morning and evening rarely heard. This made locating new nest sites very difficult. 

By incorporating hunters’ observations of nesting sites into my surveying I was able to 

increase the sample of nest sites, but due to the overall nature of the project, nests may 

not have been recorded until several weeks after a hunter first observed them.  
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Figure 4.1: Location of chimpanzee and gorilla nest sites within the study area 
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Table 4.1: Age categories and frequencies of chimpanzee nests. 

Age Category Approximate Age Frequency Percentage 

New Less than 2 days 63 11% 

Recent Less than 1 week 162 29% 

Old and Intact 
Between 1 week to 1 

month 
275 50% 

Decomposing More than 1 month 56 10% 

 

Nesting group sizes   

Estimates of nesting group size are based on new and recent nest sites (n = 32 sites, 201 

nests). Nesting group sizes range from one to 33 mature individuals, with a mean group 

size of 6.3 mature individuals (SD = 6.49) (Figure 4.2). Groups of two nests were the 

most frequently encountered, comprising 25% of all nest group sizes, followed by single 

nests (12.5%). Groups of three, six, eight and nine mature individuals were also 

frequently encountered (all 9.4%). On one occasion during the wet season, a nesting 

group of 33 mature individuals was observed. This may represent the size of this 

community within the MOF. A nesting group of 19 mature individuals was also found 

towards the end of the dry season. There were slight differences in median nesting group 

sizes with a median of three mature individuals in the wet season (n = 13) and six mature 

individuals in the dry season (n = 19); though the results were not statistically significant 

(Z = 1.4, p = .17). A comparison of small and large nesting group sizes revealed larger 

nesting groups tended to nest slightly lower in the tree; however independent sample 

Mann-Whitney U tests revealed no significant differences in nesting heights or nesting 

tree dimensions (Table 4.2).  

The Mone-Oku chimpanzee community may be as large as 33 mature individuals, 

that frequently fission into smaller nesting groups with a mean of six mature individuals. 

The variability observed in nesting group sizes does not appear to be influenced by 

seasonality. Without further analysis of fruit production, it is unclear whether the large 

nest groupings of 33 in June and 19 mature individuals in March relates to periods of high 

food availability or potentially maximally swollen females. Further, the size of the nesting 

group does not appear to influence the selection of trees in which nests are constructed or 

the height of the nest within the tree.  
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Figure 4.2: Frequencies of chimpanzee nest group sizes.  

 

 

 

Table 4.2: Median and mean differences in nesting dimensions between small and large 

nesting groups.  

Group Size n Nest Height (m) Tree Height 

(m) 

Tree DBH (cm) 

Small (< 5 Nests)     

Median 32 18 22.5 30 

Mean  18 24 35 

SD  9.4 11.6 18.7 

Large (5+ Nests)     

Median 170 15.5 20 28 

Mean  18 24 35 

SD  9.8 12.4 21.5 

Significance  .10 .33 .64 
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Floristic characteristics of the chimpanzee nesting range 

Chimpanzees nested across a range of vegetation classes, with nests located in lowland 

(<500 m), lowland ridge, mid-elevation (500 – 800 m) and montane forests (800 – 1,500 

m). The only vegetation class where chimpanzee nests’ could not be located was in the 

old secondary forest. Twenty-three botanical plots fell within the chimpanzee nesting 

range, with elevations ranging from 390 m to 859 m a.s.l. (Figure 4.3). Within these 

botanical plots, we identified 164 woody tree species with a DBH > 10 cm. The 

Leguminosae tree family dominated and had the highest importance value index (IVI) 

both within the chimpanzee nesting range (Figure 4.4), and among all vegetation classes 

throughout the MOF (Appendix C). When family IVI for the chimpanzee nesting range is 

compared to IVI for each vegetation class, the composition within the nesting range is 

most similar to that of mid-elevation forest. The dominant species within the nesting 

range were: Sorindeia sp. 1, Hymenostegia afzelii, Pseudospondias microcarpa, Garcinia 

smeathmanii, Microdesmis sp., G. ovalifolia, Strombosia grandifolia, Chrysophyllum sp., 

Chythranthus talbotii and Pynanthus angolensis (Figure 4.4). Of interest is the increased 

importance within the nesting range of four tree species: Garcinia smeathmanii, 

Microdesmis sp., Pseudospondias microcarpa and Chythranthus talbotii, which did not 

feature in the ten most important species in any IVI by vegetation class. The relationship 

between these tree species and chimpanzee nest construction are discussed further below.  

The tree height within the chimpanzee nesting range is not significantly different 

from the mean tree heights among the various vegetation classes (M = 16 m, SD = 10) 

(Table 3.1). Although, the chimpanzee nesting range does have highest stand basal area 

(BA) of 40 m2/ha and the highest tree density equal to that in the montane class of 570 

trees/ha (Table 3.1). The high stand BA corresponds to high levels of canopy cover and 

this is also reflected in the chimpanzee nesting range having the least dense of all the 

understory classes (M = 15 stems/m2, SD = 6). The understory is of an intermediate nature 

in terms of species richness where we recorded 143 species. The most abundant species 

were herbs of the families Araceae (including Culcasia sp.), Acanthaceae (including 

Acanthus montanus), and Rubiaceae. Shrubs from the families Moraceae (Dorstenia 

spp,), and Apiaceae (Physotrichia spp.), an unknown herb species, ferns, and 

spikemossess of the family Selaginellaceae. The most abundant understory species are 

similar to what is observed in lowland ridge and mid-elevation forest classes.    
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Figure 4.3: Map of botanical plots within the chimpanzee nesting range.  

 

 

Habitat characteristics of chimpanzee nest sites 

The chimpanzees nested in a restricted range of the forest with sites (N = 95) ranging in 

altitude from 412 m to 853 m a.s.l., with the majority of nests constructed between 550 m 

to 700 m a.s.l. (55%). An analysis of the accumulation of chimpanzee nest sites or 

‘hotspots’ in QGIS revealed the chimpanzees favoured nesting in three key areas, 

favouring slopes facing a north-easterly direction, with only five nest sites occurring on a 

south-westerly slope (Figure 4.5). Further research is required to determine if the 

partiality for a north-easterly slope relates to differing micro-climates, shelter from 

prevailing winds, or a preference for the morning sun.  

The results of a chi-square analysis were significant and revealed nest sites were 

predominately located in areas of mid-elevation forest χ2(3, N = 95) = 47.52, p < .001 

with a closed forest canopy χ2(3, N = 95) = 18.98, p < .001, and steep to precipitous 

slopes χ2(2, N = 95) = 61.70, p < .001 (Figures 4.6, 4.7). A multinomial logistic 

regression was then run to determine if any of these habitat qualities were more 

influential in the chimpanzees’ selection of nest site locations. Vegetation class was not   
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Figure 4.4: Structure and composition of chimpanzee nesting area by A) the ten species with 

the highest importance values, and B) the ten families with the highest importance values.  
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found to be a significant predictor for the location of a chimpanzee nesting site (Z = 

1.507, p = .13) so was removed and the analysis rerun. The second analysis found that 

elevation, degree of slope and canopy cover were all statistically significant predictors of 

chimpanzee nest sites, with the model predicting 66% of the variance (Table 4.3). The 

chimpanzees appear to be selecting nesting locations within the MOF at mid-elevations 

(550 – 700 m a.s.l.), with a closed forest canopy and on steep to precipitous slopes in a 

north-easterly direction. 

 

 

 

Figure 4.5: Heat map illustrating the accumulation or ‘hotspots’ of chimpanzee nest sites.  
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Figure 4.6: Habitat characteristics of the chimpanzee nesting range. 
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Figure 4.7: Photograph of the typical Mone-Oku chimpanzee nesting habitat: closed-

canopy, mid-elevation forest. 

 

 

 

Table 4.3: Multinomial logistic regression: habitat characteristics of chimpanzee nest sites.  

Parameter Estimate 
Standard 

Error 

Z-

Score 
p-Value 

95% Confidence 

Interval  

Lower  Upper  

Canopy cover 1.316 0.232 5.673 < .001 0.861 1.770 

Elevation 0.428 0.144 2.971 .003 0.146 0.710 

Degree of slope 0.287 0.287 5.267 < .001 0.949 2.073 
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Dimensions of nesting trees 

The chimpanzee night nests located were all constructed arboreally. Chimpanzees 

generally constructed their nests in the side branches of a single tree species, with 

integrated nests (those incorporating two or more tree species) comprising only 2.5% of 

all nests (n = 14). The mean nest height was 18 m (SD = 8.7) in nesting trees with a mean 

height of 25 m (SD = 13.1), and a mean DBH of 36 cm (SD = 20.3) (Table 4.4). 

Chimpanzees tended to construct their nests in the top third of the tree crown, with a 

mean difference between tree and nest heights of 7 m (SD = 6.9). Multiple nests in a 

single tree were observed on 81 occasions accounting for 35% of all nests (n = 194). 

Where trees contained multiple nests the mean number of nests per tree was two (SD = 

0.6). Associated with multiple nests were small to moderate, but statistically significant, 

increases in nesting tree height and DBH (Table 4.4). A Mann-Whitney test indicated that 

tree height was higher in trees with multiple nests (Mdn = 27 m) than trees with a single 

nest (Mdn = 20 m), U = 24,714, p < .001, r = .24. Tree DBH also increased for trees 

containing multiple nests (Mdn = 40 cm) compared to trees with a single nest (Mdn = 28 

cm), U = 22,705, p < .001, r = .29. As tree height and DBH are correlated R2 = 0.63 

(Figure 4.8), determining whether tree height, DBH, or both variables increase the 

likelihood of chimpanzees nesting in a particular tree is not possible. Nevertheless, these 

results do suggest the chimpanzees select taller and sturdier trees when they decide to 

construct multiple nests in the same tree.  

An analysis of the differences in tree dimensions revealed moderate statistically 

significant differences between nesting and non-nesting trees within the chimpanzee 

nesting range (Table 4.4). Tree height was higher in trees with nests (Mdn = 23 m) when 

compared to non-nesting trees (Mdn = 14 m), U = 285,889, p < .001, r = .39). The DBH 

was also statistically significantly higher in trees with nests (Mdn = 31 cm) when 

compared to non-nesting trees (Mdn = 18 cm), U = 287,914, p < .001, r = .40). Trees only 

containing one nest were more likely to be between 11 – 25 m tall, while trees containing 

multiple nests were more likely to be between 16 – 30 m tall (Figure 4.9). Overall, the 

chimpanzees tend to nest more frequently in trees 16 – 45 m tall and less frequently in 

trees 1 – 15 m tall despite the availability of these trees in the nesting habitat. Given the 

correlation between tree height and DBH, it is unsurprising that patterns in the 

frequencies of DBH between nesting and non-nesting trees are similar to what is observed 

in tree height. Trees containing one nest were more likely to be 10 – 40 cm in diameter, 

while trees containing multiple nests were more likely to be 20 – 50 cm in diameter  
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Table 4.4: A comparison of nest heights and tree dimensions for nesting trees and non-

nesting trees. 

 Nesting Trees Non-Nesting 

Trees  All Nesting 

Trees 

Single Nests Multiple Nests 

Nest Height (m)     

Mean 18 18 22  

SD 8.7 10.8 11.5  

Median 16 15 20  

Range 0.5 - 39 1 - 39 0.5 - 39  

Tree Height (m)     

Mean 25 23 29 16 

SD 13.1 12.5 14.0 9.5 

Median 23 20 27 14 

Range 4 - 60 1 - 58 7 - 60 1 - 58 

Tree DBH (cm)     

Mean 36 32 44 24 

SD 20.3 19.0 21.1 16.6 

Median 31 28 40 18 

Range 6.5 - 120 10 - 111 11 - 104 10 - 111 

N 556 361 195 709 

 

 

(Figure 4.10). Trees with a DBH under 20 cm were less likely to be used in relation to 

their widespread availability. The chimpanzees do appear to select nesting trees within a 

particular height and DBH range. Trees in the lower canopy tend to be avoided, perhaps 

due to the increased visibility of nests from the ground. A similar pattern is observed in 

the upper canopy, where nests may be both exposed to the elements and located at an 

unsafe height. As a result, the trees within the mid-canopy are more likely to be selected 

as suitable nesting trees.  

No statistically significant results were found in the median differences between 

nest height, tree height or tree DBH between the wet and dry seasons (Table 4.5). This 

suggests that seasonality is unlikely to play an influential role in the selection of nesting 

tree dimensions for this community of Mone-Oku chimpanzees.  
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Figure 4.8: Nesting tree height against nesting tree DBH.  

 

 

 

Figure 4.9: Heights of potential and used nesting trees.  
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Figure 4.10: DBH of used and potential chimpanzee nesting trees.  

 

 

Table 4.5: Season differences in chimpanzee nesting characteristics.  

 Dry Season Wet Season p-value 

Nest height (m) 15 16 .307 

Tree height (m) 21 20 .314 

Tree DBH (cm) 28 29 .842 

N 127 83  

 

 

Selectivity of nesting tree species  

Chimpanzees were found to construct arboreal nests in 87 tree species of 180 available 

tree species recorded throughout their nesting range (48%). Nests were found in 16 tree 

species that were not identified in botanical plot surveys. The species which contained the 

highest frequency of nests were Treculia obovoidea and Strombosia grandifolia each with 

6% of all nests. Over half the nests were constructed in 13 tree species (Table 4.6). These 

species all had a positive Manly’s alpha selection preference and the difference between 

the observed and expected number of nests was highly statistically significant for all but 

two species: Chytranthus talbotii, and Pycnanthus angolensis. Multiple nests were 
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constructed in 33 tree species with the top four species also falling within the top species 

selected for nesting: Strombosia grandifolia, Santiria trimera, Chrysophyllum sp, 

Plagiostyles africana.  

These preferred nesting tree species are all medium to large-sized trees that tend 

to form a dense spreading tree crown (Burkill, 1985; White & Abernethy, 1997). These 

trees also have large leaves which range in size from P. africana with leaves 12 x 4.5 cm 

to P. angolensis and C. talbotii with leaves 20 x 5 cm (White & Abernethy, 1997). The 

combination of large leaves and a dense crown would provide ample vegetation to 

construct a comfortable nest that is also concealed in the tree canopy. Several of these 

trees also provide fruits which are known to be consumed by chimpanzees at other sites: 

T. obovoidea, P. africana, S. trimera and P. angolensis (e.g. Abwe, 2018). Although the 

presence of fruit was not recorded in this study, the relationship between nesting and diet 

is worthy of further investigation as chimpanzees have been known to nest in fruiting 

trees in areas of high food competition (e.g., Basabose & Yamagiwa, 2002).  

There is also the possibility some of these trees may be chosen for their medicinal 

or antimicrobial qualities. For example, the leaves of T. obovoidea appear to be potential 

sources of antitubercular, anti-HIV and antitumor compounds commonly used in 

traditional medicine (Kuete, Metuno, Keilah, Tshikalange, & Ngadjui, 2010). The leaves 

of P. africana have also shown some antimicrobial activity in vitro (Gangoué-Piéboji et 

al., 2006). In addition, experiments have demonstrated medicinal qualities in the bark of 

some of these species. For example, the bark of S. trimera has shown antimicrobial 

activity (Martins et al., 2003), and the bark of P. angolensis has been found to be 

effective against earthworms in vitro (antihelminthic activity) (Gbolade & Adeyemi, 

2008).   

The chimpanzees also avoided nesting in a number of tree species despite their 

abundance (Table 4.7). Of these less preferred species, the difference between observed 

and expected numbers was highly statistically significant for six species: Garcinia 

ovalifolia, Sorindeia sp. 1, Sorindeia sp. 2, Diospyros crassiflora, Garcinia smeathmanii, 

and Tabernaemontana crassa. With the exception of G. ovalifolia, these tree species 

appear to be linked by being understory trees, that are generally below 13 m tall with a 

DBH less than 19 cm (Table 4.8).  G. ovalifolia falls into the preferred height and DBH 

categories for nesting trees, yet they are avoided. One possible reason for the avoidance  
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Table 4.6: Chimpanzee tree species preferences for the 15 most commonly used nesting tree species.  

Note. Value for neutral preference for Manly’s α was 0.005. Plants are deemed as preferred if the Manly’s α value was higher than 0.005 even if the 

results were not found to be statistically significant.  

  

Tree species 

Observed 

# of trees 

used for 

nesting 

(1) 

Cumulative 

% 

Proportion 

of (1) to all 

trees used 

for nesting 

# of trees 

sampled 

in 

botanical 

plots (2) 

Proportion 

of (2) to all 

trees 

sampled 

Expected 

# of trees 

used for 

nesting 

Manley’s 

α 

Category by 

significant 

preference 

p-value  

Treculia obovoidea 34 6 0.061 38 0.023 13.0 0.015 Preferred < .001 

Strombosia grandifolia 33 12 0.059 44 0.027 15.1 0.013 Preferred < .001 

Plagiostyles africana 30 17 0.054 27 0.017 9.3 0.019 Preferred < .001 

Santiria trimeria 25 22 0.045 18 0.011 6.2 0.023 Preferred < .001 

Coelocaryon preussii 24 26 0.043 16 0.010 5.5 0.025 Preferred < .001 

Microdesmis sp. 24 31 0.043 38 0.023 13.0 0.011 Preferred .003 

Chrysophyllum sp. 23 35 0.041 42 0.026 14.5 0.009 Preferred .021 

Tapura africana 22 39 0.040 3 0.002 1.1 0.124 Preferred < .001 

Chytranthus talbotii 18 42 0.032 42 0.026 14.5 0.007 Preferred NS 

Anthonotha sp. 16 45 0.029 22 0.014 7.6 0.012 Preferred .006 

Pycnanthus angolensis 15 48 0.027 27 0.017 9.3 0.009 Preferred NS 

Anonidium mannii 13 50 0.023 12 0.007 4.1 0.018 Preferred < .001 

Zenkerella sp. 13 52 0.023 10 0.006 3.4 0.022 Preferred < .001 

Drypetes sp. 12 54 0.022 17 0.010 5.8 0.012 Preferred .011 

Hymenostegia afzelii 10 56 0.018 39 0.024 13.4 0.004 
Less 

Preferred 
NS 
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Table 4.7: Tree species that appear to be avoided by chimpanzees for nest construction.  

Tree species 

Observed # 

of trees 

used for 

nesting (1) 

Proportion 

of (1) to all 

trees used 

for nesting 

# of trees 

sampled in 

botanical 

plots (2) 

Proportion 

of (2) to all 

trees 

sampled 

Expected # 

of trees 

used for 

nesting 

Manley’s α 

Category by 

significant 

preference 

p-value 

Garcinia ovalifolia 8 0.014 44 0.027 15.1 0.003 Less Preferred .035 

Sorindeia sp. 1  6 0.011 52 0.032 17.9 0.002 Less Preferred .001 

Sorindeia sp. 2 4 0.007 52 0.032 11.0 0.001 Less Preferred < .001 

Diospyros crassiflora 1 0.002 24 0.015 8.2 0.001 Less Preferred .002 

Garcinia smeathmanii 1 0.002 50 0.031 17.1 0.000 Less Preferred < .001 

Tabernaemontana crassa 1 0.002 42 0.026 14.4 0.000 Less Preferred < .001 

Note. Value for neutral preference for Manly’s α was 0.005. 

 

Table 4.8: Mean DBH and height for tree species that appear to be avoided by chimpanzees for nest construction. 

Tree species N Mean DBH (cm) Mean height (m) 

Garcinia ovalifolia 44 23.6 18.9 

Sorindeia sp. 1 52 18.3 11.8 

Sorindeia sp. 2 52 12.6 7.1 

Diospyros crassiflora 24 14.5 10.8 

Garcinia smeathmanii 50 13.6 12.6 

Tabernaemontana crassa 42 17.3 11.6 
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of G. ovalifolia may relate to the leaf properties. The leaves of G. ovalifolia contain 

terpene compounds that may make the plant unsuitable for nesting, as the compound 

appears to protect plants from herbivores by attracting predators and parasites (Burkill, 

1985; Martin, Gershenzon, & Bohlmann, 2003). 

The Mone-Oku chimpanzees do show preferences towards nesting in particular 

tree species. Structurally, these preferred trees tend to be medium to large in size with a 

dense crown and large leaves.  Several of the preferred nesting tree species may also 

comprise part of the chimpanzees’ diet or be selected for their medicinal or antimicrobial 

qualities. The preferred tree species are widely distributed throughout the MOF, with the 

chimpanzee nesting range only having significantly higher IVI values for two of the 

preferred nesting tree species: Microdesmis sp. and C. talbotii. The wide variety of tree 

species used in the construction of the Mone-Oku chimpanzee nests and their distribution 

throughout the forest does not suggest the chimpanzees are selecting this particular area 

of the forest based on preferred tree species alone. Rather, the chimpanzees appear to be 

favouring a nesting area over a limited number of preferred nesting tree species. 

 

Human forest use  

Signs of human activity within the MOF generally related to forest clearance for the 

creation of farmland or hunting – including spent bullet cartridges, traps, and hunter 

camps (both permanent and temporary) (Figure 4.11). Other forms of observable human 

activity were recorded within the lowland forest zone and included the felling of one tree 

for timber and the occasional clearing of the understory around trees that produce non-

timber forest products (NTFP). This clearance removes the vegetation cover and deters 

animals from feeding on the fallen fruits that are later collected. Forest clearance tended 

to extend from existing areas of farmland in proximity to each of the villages. However, 

more isolated pockets of forest clearance were observed in the lowland forest between the 

village locations of Tito, Bantanco and Eshobi. Throughout the MOF are well-established 

footpaths that link villages and provide access to general hunting areas. As elevations 

increase, these footpaths follow the path of least resistance and tend to follow the 

ridgelines with steep slopes on either side. Signs relating to human hunting activity were 

rarely found away from the general area of a hunting footpath within the forest. Along 

272.5 km of survey routes throughout the study site, we encountered 336 spent bullet 
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cartridges, 87 traps and 14 hunter camps – a total of 437 human hunting signs with a 

mean encounter rate (ER) of 1.7 signs per km (SD = 0.52). A comparison of the levels of 

human activity within forest zones revealed the highest ER was in forest zones above 500 

m a.s.l. (Table 4.9). 

The nesting range of the Mone-Oku chimpanzee community was located 

approximately four kilometres from the nearest village, Eshobi, and around three 

kilometres from the farm-forest boundaries (Figures 4.11, 4.12). Although villagers did 

report ape nests close to the village at times, no nests were observed within a close 

vicinity during the study period. As a result of these distances, the only human signs 

observed within the nesting range were those relating to human hunting activity. 

However, the chimpanzee nesting range had the lowest ER (0.98 signs/km) despite the 

majority of nest sites located above 500 m a.s.l. (Table 4.9). This low ER may reflect the 

small number of footpaths that cross through the nesting range. This has been further 

supported by the Eshobi people, who acknowledge that it is an area only a few strong 

people hunt in (see Chapter Eight). While there is some overlap between chimpanzee nest 

sites and areas of high human activity, this does not imply the chimpanzees are nesting in 

these areas when people are actively hunting, as time was unable to be accounted for. 

Most chimpanzee nest sites do occur outside the areas of increased human activity, for 

example, the mean distance of a nest site to either footpath was 314 m (SD = 137). When 

the steep topography, rockfaces, and often fragmented ground on either side of the 

footpaths are considered, 300 m is a considerable distance for most hunters to travel 

during the night. These distances and the chimpanzee habitat preferences for the 

construction of night nests do suggest the chimpanzees are avoiding nesting in areas of 

higher human hunting intensity.  
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Figure 4.12: Heatmap of human signs in the chimpanzee nesting range.  

Figure 4.11: Map of human signs encountered during the study period. 

Human signs: low to 

high accumulation 
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Table 4.9: Encounter rates (ER) for observed human hunting signs.  

 Chimpanzee 

range 

Lowland 

forest 

Upland 

forest 

Totals 

Tracklog (km) 77 80 57 273 

Cartridges 39 108 88 336 

ER - Cartridges 0.51 1.34 1.55 1.23 

Traps 32 14 29 87 

ER - Traps 0.42 0.17 0.51 0.32 

Hunter camps 4 3 3 14 

ER - Hunter camps 0.05 0.04 0.05 0.05 

Total human signs 75 125 120 437 

Total ER  0.98 1.55 2.12 1.70 

 

 

Discussion 

This research adds to our growing understanding of NCC nesting behaviour by presenting 

the first analysis of nesting ecology from a community ranging within the MOF. It 

contributes to our understanding of how environmental characteristics have shaped the 

wider NCC population. The two main habitats they occupy, the mountainous rainforests 

in western Cameroon and Nigeria, and the forest-woodland-savannah mosaic in central 

Cameroon have played an important role in shaping both ecological adaptations and 

genetic diversity (e.g., Abwe, 2018; Mitchell et al., 2015a). However, these generalised 

habitats do not produce uniform environments, and the heterogeneous nature of the 

mountainous rainforests produces unique localities with differing ecological constraints.  

 

Nesting group sizes 

The chimpanzee community within the MOF may number between 19 to 33 individuals 

based on the largest groupings of night nests. Currently, there is limited published 

information of NCC community and nesting group sizes, with only several studies 

reporting nesting group sizes at various sites throughout their range. The chimpanzees of 
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the MOF have the second highest mean nesting group size reported for the NCC (Table 

4.10). The mean of 6.3 mature individuals is closest to that reported by Fowler (2006) for 

the Gashaka Kwano chimpanzees with a mean of 7.8 mature individuals. There is a wide 

range of variation in the size of chimpanzee communities across subspecies, but they 

typically have between 20 - 100 members with ranges between 6 - 29 km2 (Vieira, Kerry, 

& Hockings, 2019). Chimpanzee communities are characterised by fission-fusion 

dynamics whereby the community often splits into numerous groups or ‘parties’ that 

change in size and composition resulting in varied nesting group sizes. A number of 

ecological and social factors influence nesting group  size including habitat (Basabose & 

Yamagiwa, 2002; Brownlow et al., 2001), food abundance (Anderson, Nordheim, 

Boesch, & Moermond, 2002; Chapman, White, & Wrangham, 1994), predation pressure 

(Anderson et al., 2002; Fruth & Hohmann, 1993; Ogawa et al., 2007; c.f., Stewart & 

Pruetz, 2013), and the presence of maximally swollen females (e.g., Anderson et al., 

2002; Goodall, 1986). Additionally, nesting group size can increase if the chimpanzee 

community is small. For example, as a community of chimpanzees in the Taï Forest, Côte 

d’Ivoire, decreased over time from 51 to 21 individuals with only two adult males 

remaining, Lehmann and Boesch (2004) found the community became more cohesive, 

reducing the need to fission. The rainforest habitat and the small community size may 

have influenced the large nesting group size of the Mone-Oku chimpanzees. Future 

research should consider addressing all the factors known to influence group size to 

understand the relative importance of each to the Mone-Oku chimpanzees.   

 

Characteristics of the nesting environment 

Chimpanzees are known to favour closed-canopy habitats in areas of primary forest, 

gallery forest and woodlands across their distribution (Abwe, 2018; Anderson et al., 

1983; Basabose & Yamagiwa, 2002, Furuichi & Hashimoto, 2004; Koops et al., 2012; 

Ogawa et al., 2007; Pruetz et al., 2008; Sanz et al., 2007). The Mone-Oku chimpanzees 

also fit this general pattern and show significant preferences for locating their nests in 

areas of closed-canopy forest. Associated with this preference for areas of closed forest 

canopy resulted in the majority of nest sites occurring in mid-elevation forest generally 

between 550 – 700 m a.s.l, with a high density of tree species when compared to other 

areas of the forest. In the Kalinzu Forest, Uganda, Furuichi and Hashimoto (2004) found 
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Table 4.10: Nigeria-Cameroon chimpanzee nesting group sizes. 

Note. 1 (Sunderland-Groves et al.,2003), 2 (Last & Muh, 2013), 3 (Abwe,2018), 4 (Sommer et al., 2004), 5 (Fowler, 2006). 

 
Mone-Oku Takamanda1 Bechati2 Andu2 Bekob3 Njuma3 Ganga3 Gasha 

Gumti4 

Gashaka 

Kwano5 

Location Cameroon Cameroon Cameroon Cameroon Cameroon Cameroon Cameroon Nigeria Nigeria 

Environment Rainforest Rainforest Rainforest Rainforest Human 

modified 

rainforest  

Rainforest Ecotone Ecotone Ecotone 

Elevation  

(m a.s.l.) 

100 – 1,000 100 – 1,500 200 – 1,700 300 – 1,300 500 – 1,200 100 – 900  700 – 900  300 – 1,000 300 – 2,400 

Mean nest 

group size 

6.3 2.9 3.4 4.3 3.8 4.1 4.4 3.7 7.8 

Range 1 – 33  - 1 – 14  1 – 7  1 – 24  1 – 25  1 – 53  - 1 – 22 
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the eastern chimpanzee preferred to nest in dense forests as they provided a greater 

availability of smaller sized trees suitable for nest construction. However, at Kalinzu, 

plant density throughout the forest was not found to be a significant predictor of 

chimpanzee nest abundance (Furuichi & Hashimoto, 2004). At Gashaka-Kwano, Fowler 

(2006) found the NCC preferred to locate their nest sites in forest valleys (also dominated 

by the Leguminosae family) compared to woodland and grassland areas. The Gashaka-

Kwano chimpanzees rarely nested in forest ridges or at the forest edge (Fowler, 2006). 

This suggests that chimpanzees do prefer to locate their nests in dense areas of vegetation; 

yet, the density of vegetation is not the only consideration when selecting a suitable 

nesting site. 

The direction of slope appeared to be of significance in the location of the Mone-

Oku chimpanzees nest sites. Almost all the nest sites were located on north-east facing 

slopes as opposed to the south-westerly alternative, despite having a similar level of 

accessibility for humans. Fowler (2006) also found the Gashaka Kwano chimpanzees 

preferred to construct nests on east-facing slopes. As the sun rises in the east, this 

indicates the chimpanzees may prefer to wake up with the first sun in the morning 

allowing them to dry faster after rainy nights, rather than have increased light at the end 

of the day (Baldwin et al., 1981; Koops et al., 2012). There may also be microclimate 

vegetation differences as a result of the slope direction whereby the preferred nesting 

trees occur on north-easterly slopes. Other studies have found that chimpanzees are as 

likely to nest on east-facing slopes as they are on west-facing slopes, but the position of 

the nest within the tree is usually oriented in the direction where it will receive the most 

sun (i.e., westerly facing on a west slope) (Hernandez-Aguilar, Moore, & Stanford, 2013). 

It has been suggested nest orientation may have a thermoregulatory component (Koops et 

al., 2012; Stewart, 2011), although, it may also relate to the density of light foliage within 

a tree, as the side of the tree that is exposed to either morning or evening sun has dense 

foliage (Hernandez-Aguilar et al., 2013).  Further analysis of vegetation and various 

microclimate data is required to determine what is driving the preference for these 

easterly slopes among the Mone-Oku chimpanzees.  

The degree of slope was also a significant predictor of the location of nesting sites 

with the Mone-Oku chimpanzees preferring to nest on steep to precipitous slopes (above 

5.7°). The preference for nesting on steep slopes has been recorded at a number of NCC 

sites and appears to relate to safety or comfort (e.g., Abwe, 2018; Fowler, 2006; Njukang 
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et al., 2019) and in some instances may be a reflection of the available nesting landscape 

(Dutton, 2012). As around half of the Mone-Oku landscape can be described as being of 

gentle slope, the preference of these chimpanzees for steeper slopes cannot solely be 

attributed to the landscape. The degree of slope may influence nesting locations with the 

decreased levels of possible predator and/or anthropogenic activity. For example, eastern 

chimpanzees at Ugalla, Tanzania appear to reduce predation risk by nesting in 

mountainous areas (Ogawa et al., 2007). While central chimpanzees in the Dja Reserve, 

Cameroon have a high prevalence of ground--nesting in the inaccessible swamps that 

have reduced levels of nocturnal anthropogenic activity (Tagg, Willie, Petre, & Haggis, 

2013). However, previous studies have also shown that when the abundance of edible 

fruit and vegetation is included in multiple regression analysis, the preference of some 

chimpanzee populations to nest in ridges or shoulders that offer a clear view of the 

surroundings is of little influence (Furuichi & Hashimoto, 2004). 

The distribution of food resources appears to have a strong influence on the 

location of chimpanzee nesting sites. Chimpanzees, bonobos and orangutans are all 

unlikely to build night nests in fruiting trees where they have been feeding but will nest 

close enough to reoccupy the tree early the following day (Fruth & Hohmann, 1994; 

Goodall, 1962; Kano, 1992; Rjiksen, 1978). Among NCC, Abwe (2018) found 

chimpanzees at the ecotone site Ganga had no noticeable preference for particular habitats 

when locating nest sites, but the distribution of nest sites was linked with the availability 

of fruits across habitat types. Within the Ebo Forest, no significant relationship was 

observed between chimpanzee nest sites and fruit availability, although at the human 

modified site of Bekob there was an increase of nest sites in areas of secondary forest 

during the dry season when a number of key species were fruiting (Abwe, 2018). In the 

montane Ngel Nyaki Forest Reserve, Dutton (2012) found significant preferences 

between nest site location and the availability of fruiting trees especially Landolphia 

landolphioides and Ficus spp. However, at Gashaka-Gumti National Park, Nigeria no 

significant preferences were found between nest site locations and the availability of 

fruiting trees (Fowler, 2006). As the chimpanzees are known to be sympatric with 

leopards within Gashaka-Gumti (Sommer, Adanu, Faucher, & Fowler, 2004), the 

increased risk of predation may play a more influential role in nest-site selection. 

Therefore, it would be expected that the Mone-Oku chimpanzees would nest in areas of 

higher fruit abundance in the absence of high disturbance or predation risk.  
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The feeding ecology of the Nigeria-Cameroon chimpanzee has been studied at 

four sites and collectively illustrate the breadth of the chimpanzees’ diet in a variety of 

habitats (Abwe, 2018; Dutton, 2012). Across these sites the fruits of Ficus spp., 

Landolphia spp., Santiria trimera and Uapaca guineensis play an important role in the 

diet as preferred fruits and/or fallback foods and all were recorded within the nesting 

range of the Mone-Oku chimpanzees (Abwe, 2018; Dutton, 2012). There appears to be a 

large overlap in fruiting tree species consumed by chimpanzees across the known sites 

and their presence within the nesting area of the Mone-Oku chimpanzees. Several species 

also have high IVI’s within the MOF. The chimpanzee nesting range had one of the 

highest importance values for Pycnanthus angolensis. This may influence nest-site 

selection as the fruits of P. angolensis were found to comprise a large amount of the Ebo 

chimpanzees’ diet (Abwe, 2018). Additionally, the high importance values within the 

MOF for S. trimera at montane elevations and Guarea sp. in mid-elevation forest may 

also influence the location of nest sites during fruiting periods. Although the universality 

of fruit preferences is yet to be determined, it suggests the Mone-Oku nesting range 

harbours a wide variety of potential fruiting trees that may play a role in the chimpanzee’s 

selection of nesting sites.  

 

Arboreal nesting preferences  

Across their range chimpanzees most frequently construct arboreal night nests, although 

at some study sites chimpanzee ground nests have been recorded (Abwe, 2018; Furuichi 

& Hashimoto, 2000; Hicks, 2010; Koops et al., 2012; Last & Muh, 2013). The variability 

in chimpanzee nest height reflects a range of ecological and environmental variables 

within each habitat, with the average nest height at most chimpanzee study sites falling 

between 10 – 20 metres (Baldwin et al., 1981; Fruth & Hohmann, 1996; Koops et al., 

2012). The Mone-Oku chimpanzees follow the typical chimpanzee pattern with all night 

nests constructed arboreally. They fall within the upper end of the average chimpanzee 

nest height, reflecting their preference for nesting in taller mid-canopy trees (Table 4.11). 

There is a variety of non-mutually exclusive hypotheses put forward to explain the 

function of arboreal nests that include: anti-pathogen (Anderson, 1998; Fruth & 

Hohmann, 1996), thermoregulation (Koops et al., 2012; Samson & Hunt, 2012), 

predation avoidance (Baldwin et al., 1981; Hernandez-Aguilar et al., 2013; Pruetz et al.,  
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Table 4.11: Variation in nest height and nesting tree characterisitcs between chimpanzee subspecies.  

Note.  P.t.s = P.t. schweinfurthii, P.t.v = P.t. verus, P.t.t = P.t. troglodytes, P.t.e = P.t. ellioti 

1 (Abwe, 2018), 2(Dutton, 2012), 3(Fowler, 2006), 4(Anderson et al., 1983), 5(Koops, 2011; Koops et al., 2012), 6(Pruetz et al., 2008), 7(Sanz et al., 2007), 8(Furuichi et 

al., 1997), 9(Brownlow et al., 2001), 10 (Basabose & Yamagiwa, 2002),  11(Hakizimana, Hambuckers, Brotcorne, & Huyen, 2015), 12(Ogawa et al., 2007), 13(Hernandez-

Aguilar et al., 2013). 

Study Site Subspecies Nest Height (m) Tree Height (m) DBH of Tree (cm) 

Mean SD Median Range Mean SD Median Range Mean SD Median Range 

Mone-Oku P.t.e 18 8.7 16 .5 – 39  25 13.1 22.5 4 – 50  36 20.3 31 6.5 - 120 

Bekob1 P.t.e 10.8 5.42      1 – 24  23.4 15.53   

Njuma1 P.t.e 13.2 5.85      1 – 25  22.7 17.88   

Ganga1 P.t.e 13.3 5.90      1 – 53  23.1 16.27   

Ngel Nyaki2 P.t.e 20.5 7.18 20 4 – 48  25.3 7.75 24 8 – 50     7 – 264 

Gashaka Kwano3 P.t.e 8   1 – 22  10.6 4.5 9.5 2 – 25  61.8 45.1 48.5 12 – 417 

Sapo4 P.t.v   12    18    52  

Seringbara5 P.t.v 11.3 6.3 10.5  16.3 7.3 15  24.5 19.5 18.9  

Fongoli6 P.t.v 8.33  4.1  11.2 4.42       

Goualougo Triangle7 P.t.t 17.3 7.4           

Petit Loango8 P.t.t 12.5            

Budongo9 P.t.s 12.1            

Kahuzi-biega10 P.t.s 9.8 3.2   12.6 4.3   35.3 21.9   

Kibira11 P.t.s 12.1 5.8 10.6 3 – 33  17 5 16 3 – 45  36.3 16.2 31 9.5 – 200 

Ugalla12 P.t.s 13.4 5.1  3 – 30  19.8 5.5  5 – 35  39.6 19.3  4.5 – 121 

Issa13 P.t.s 12.2 4.19 11.9 1 – 33  17.7 5.66 17.4 3 – 44  35.6 15.8 33.4 8 – 147 
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2008), and human disturbance (Dutton, Moltchanova, & Chapman, 2016; Hicks, 2010; 

Last & Muh, 2013; Plumptre & Reynolds, 1997; Stewart & Pruetz, 2013). Many studies 

interpret increased arboreal nest height and closed-canopy cover, two factors observed 

among the Mone-Oku chimpanzees, as key determinates of nesting patterns that support 

the avoidance of predation and human disturbance (Baldwin et al., 1981; Hernandez-

Aguilar et al., 2013; Hicks, 2010; Plumptre & Reynolds, 1997; Pruetz et al., 2008; 

Stewart & Pruetz, 2013). The possible implications of these factors and their relationship 

to predation and disturbance avoidance are discussed further below. Nevertheless, 

biophysical tree characteristics, such as the height of the lowest tree branch, may also 

play a role in the height of arboreal nests in preferred nesting tree species (Hernandez-

Aguilar et al., 2013; Samson & Hunt, 2014).  

 The Mone-Oku chimpanzees were selective regarding the tree species used in 

nest construction. However, selective use was not restricted to a few species with 90% of 

nests constructed in 48 species, suggesting the Mone-Oku chimpanzees are less selective 

than at other NCC sites.  For example, at Ngel Nyaki 88% of nests were located in 27 

species (Dutton, 2012), at Gashaka-Kwano 90% of nests were located in 17 species 

(Fowler, 2006), at Bekob 71% of nests were located in ten species and at Njuma 84% of 

all nests were located in five species (Abwe, 2018). Chimpanzees within the mixed 

habitats of Ganga are perhaps the most comparable in terms of a wide range of tree 

species use with only 55% of nests located in 10 species (Abwe, 2018). This wide range 

of selectivity has also been observed among western chimpanzees at Nimba Mountains, 

Guinea where 90% of nests were located in 50 tree species (Koops et al., 2012).  At 

Nimba, the wide range of nesting tree species preference could not be explained by 

physical tree characteristics, nor fruit availability (Koops et al., 2012). Koops et al. (2012) 

suggest the differences in degree of tree species selectivity among chimpanzees may be a 

result of forest structure and species diversity, or it may be a reflection of nest-building 

‘cultures’. Across chimpanzee taxa, there is limited overlap between study sites in the 

most preferred nesting tree species (see Samson & Hunt, 2014). While this is partly 

accounted for by differences in forest composition and species availability, other factors 

also appear to be influencing species preferences.  

This pattern of limited overlap in preferred nesting tree species is also observed 

among NCC. One partial explanation is the difference in species availability, with the 

highest overlap in nesting tree species found between Mone-Oku and the Ebo Forest sites. 
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The most preferred species at Mone-Oku, Treculia obovoidea and Strombosia 

grandifolia, were not recorded in botanical surveys at Gashaka-Kwano or Ngel Nyaki 

(Dutton, 2012; Fowler, 2006). S. grandfolia does occur at the sites of Bekob, Njuma and 

Ganga and was found to be a significantly preferred nesting tree at all three sites (Abwe, 

2018). In contrast, T. obovoidea also occurs at the sites of Bekob and Njuma but it was 

not recorded as a chimpanzee nesting tree species, likely a reflection of their low density 

at both sites (Abwe, 2018). Similarly, at Gashaka-Kwano Cleistopholis patens was the 

second most preferred tree species (Fowler, 2006). This species is also found at very low 

densities throughout the Mone-Oku chimpanzee nesting range, but no nests were 

observed to be constructed in this species. Indicating that the availability of nesting tree 

species within the nesting range is a contributing factor in chimpanzee selection 

preferences. The characteristics making a nesting tree preferred at one site may not be 

relevant at another if the tree species occurs at a very low density.   

The Mone-Oku chimpanzees prefer to nest in mid-canopy tree species that can 

generally be defined as having dense spreading tree crowns and large leaves. Although 

many of these preferred tree species produce fruits that are known to be consumed by 

NCC at other sites (Abwe, 2018; Dutton, 2012), it is unlikely fruit availability increases 

tree selection for nest construction. At many study sites chimpanzees have been found to 

avoid nesting in preferred tree species when they produce fruits the chimpanzees are 

known to feed on (Abwe, 2018; Dutton et al., 2016; Furuichi & Hashimoto, 2004; Koops 

et al., 2012 c.f., Basabose & Yamagiwa, 2002). However, the relationship between the 

consumption of non-fruiting plant parts and nesting tree preference has yet to be 

investigated, including potential medicinal or antimicrobial qualities present in leaves and 

bark. Collectively, the high arboreal nest heights and the wide range of tree species used 

for nest construction, in conjunction with preferred nesting habitat characteristics, suggest 

the Mone-Oku chimpanzees are favouring a particular nesting area over preferred tree 

species that are likely to produce a more suitable or comfortable nest. This particular 

nesting area appears to be favoured due to the reduced levels of anthropogenic activity.  

 

Chimpanzee-human intra-actions 

Chimpanzees exhibit a wide range of behaviours in response to proximity to 

anthropogenic activities (e.g., Duvall, 2008; Hockings et al., 2012; McLennan & Hill, 



 

97 

 

2012). In areas with high levels of anthropogenic activity, including hunting and research 

activities, chimpanzees have been observed to increase the frequency of arboreal nests 

and the average arboreal nesting height (Dutton et al., 2016; Hicks, 2010; Last & Muh, 

2013; Plumptre & Reynolds, 1997; Stewart, 2011; Stewart & Pruetz, 2013). For example, 

NCC at Ngel Nyaki Forest Reserve appear to have increased their average arboreal 

nesting height over time by 7.7 m in response to increased researcher presence (Dutton et 

al., 2016). Areas of high or repeated anthropogenic activity, such as established transects 

for ecological monitoring or forest footpaths, also influence the location of chimpanzee 

nest sites (Hicks, Fouts, & Fouts, 2009; Tagg & Willie, 2013). For example, human 

disturbance has been found to have a negative impact on the nesting distribution of 

chimpanzees in Guinea-Bissau where similar nesting patterns were observed including 

exclusive arboreal nesting with sites away from human settlements and roads (Carvalho et 

al., 2015). Chimpanzees may also reduce their vocalisations and form smaller travelling 

parties in areas of high anthropogenic activity (Matthews & Matthews, 2004). This is 

behaviour we observed among the Mone-Oku chimpanzees with vocalisations only heard 

on a handful of occasions and two chance observations while the chimpanzees were 

displaying. As discussed further in Chapter Eight, chimpanzees are generally not 

perceived to be as dangerous as gorillas and hunters are less intimidated and less likely to 

flee when they encounter a chimpanzee group. The Mone-Oku chimpanzees appear to 

perceive anthropogenic activities as a form of disturbance and/or predation risk. The 

combination of nesting characteristics including the considerable distance from the 

nearest village, the inaccessibility of nest sites and distances from established footpaths, 

nest height, and that the nesting range has the lowest human encounter rate suggest that 

the Mone-Oku chimpanzees are avoiding areas of increased anthropogenic activity.  

 

Conclusion 

Within the study area of the MOF there is one community of chimpanzees which may 

consist of up to 33 mature individuals. These chimpanzees form large nesting groups and 

occupy a distinct nesting range preferring dense mid-elevation forest vegetation, with a 

closed forest canopy and steep to precipitous slopes. Nesting trees are not selected at 

random; rather the chimpanzees select trees in the mid-canopy that tend to have large 

leaves and a dense spreading crown. Floristically, the chimpanzee nesting range does not 
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differ significantly from other mid-elevation areas within the forest. This in conjunction 

with the wide range of nesting tree species used by the Mone-Oku chimpanzees suggests 

the nesting range is not selected based on a higher density of preferred nesting tree 

species. The nesting range of the chimpanzees also has the lowest levels of human 

activity within the forest and is relatively inaccessible. The chimpanzees have been 

hunted by humans in this forest until fairly recently, and anthropogenic activities still 

occur within their range from the hunting of other animals, in addition is to semi-regular 

presence of people through the Gorilla Guardian Program and this present study. These 

factors suggest the avoidance of human disturbance is influential in the Mone-Oku 

chimpanzees’ selection of nest sites and nesting characteristics.   

Nevertheless, before any definite conclusions can be drawn about the degree of 

influence human disturbance plays in the selection of nesting habitat and plant species 

preferences, an understanding of the Mone-Oku chimpanzees’ diet is required. Across 

chimpanzee study sites, site-specific preferences have been observed for fruit species 

(Potts, Watts, & Wrangham, 2011; Watts, Potts, Lwanga, & Mitani, 2012b), and fallback 

foods (Tutin, Ham, White & Harrison, 1997a) in addition to differences in plant 

phenology and fruit availability (Chapman et al., 2005; Tutin et al., 1997a). Previous 

research also suggests there are notable differences in the diets of NCC occupying 

different ecological niches (Abwe, 2018; Abwe & Morgan, 2008; Dutton & Chapman, 

2015; Fowler, 2006). As many aspects of chimpanzee socioecology are determined 

through the spatial and temporal distribution of food resources (Wrangham, 1977) that are 

variable and can be site-specific, an understanding of the Mone-Oku chimpanzees feeding 

ecology is essential to determine the relative influence of anthropogenic activities and diet 

in the selection of nest sites.  
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5 GORILLA NESTING ECOLOGY  

Introduction  

Nest sites are an artefact of how gorillas utilise their environment and have played an 

influential role in our understanding of the CRG population group size, social 

organisation, ranging and nesting behaviour and habitat preferences. Analyses of nest 

sites have revealed differences between populations of WLG, and also variations within 

the CRG population (Dunn et al., 2014; Forcina et al., 2019; Remis, 1997a; Willie et al., 

2013, 2014). A large part of this variation can be attributed to the range of the CRG, a 

diverse landscape of approximately 12,000 km2 in the ‘Bight of Biafra’ region on the 

Nigeria-Cameroon border (Dunn et al., 2014). The undulating nature of the landscape 

with elevations ranging from less than 200 m a.s.l. to over 2,000 m a.s.l. results in a 

variety of habitats including semi-deciduous tropical lowland forests to montane forests 

and high altitude grassland (Oates et al., 2003). The climate is markedly seasonal with a 

longer and more intense dry season than what is observed for WLG, with exceptionally 

high rainfall during the wet season reaching 900 mm in some months (McFarland, 2007; 

Oates, Bergl, & Linder, 2004). The diversity of habitats results in CRG subpopulations 

ranging in unique localities with differing ecological constraints. Increasing our 

ecological knowledge of each subpopulation allows insight into the flexible ways CRG 

adapt to the environment in addition to locating consistencies in habitat and resource use 

that can inform site and landscape appropriate conservation management mechanisms. 

 Detailed studies of CRG nesting ecology have been conducted among three 

subpopulations located in the Afi Mountains (McFarland, 2007), Kagwene Gorilla 

Sanctuary ( De Vere et al., 2011; Fuashi, Nji, Ekane, Fowler, & Ikuingei, 2017; Funwi-

Gabga & Mateu, 2012; Sunderland-Groves et al., 2009) and Mawambi Hills (Etiendem, 

2013a,b). Afi and Kagwene are both high altitude sites at the periphery of the CRG range 

and the gorillas have exceptionally large but flexible group sizes with a mean of 18.2 

mature individuals at Afi (McFarland, 2007) and a mean of 12.4 mature individuals at 

Kagwene (Sunderland-Groves et al., 2009). Kagwene provides a further point of 

difference as it is the only site that lacks the presence of NCC. At Afi, gorillas were found 

to predominately nest in areas of herb patches and no relationship was found between 

group size and the type of nests constructed (McFarland, 2007). At Kagwene a strong 

seasonal relationship exists with CRG more likely to construct arboreal nests during the 
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wet season, at increased heights and frequently reuse nest sites (De Vere et al., 2011; 

Fuashi et al., 2017; Sunderland-Groves et al., 2009). This seasonal preference is also 

observed in the habitat characteristics of nest sites with areas of primary forest 

predominated used in the wet season and light gaps with their increased density of 

herbaceous vegetation preferred in the dry season (Fuashi et al., 2017).  

Seasonality was also found to be a significant factor influencing nest construction 

in the lowland Mawambi Hills with arboreal nests more likely to be constructed during 

the rainy season (Etiendem, 2013a). The Mawambi gorillas also demonstrate above-

average flexible group sizes, with a mean nesting group size of 10.3 mature individuals 

(Etiendem, 2013a). There are high levels of anthropogenic activity throughout the 

Mawambi Hills, an unprotected site, and the gorillas habitat preferences when locating 

nest sites – steep slopes located in areas of secondary and ridge forest - suggest the 

gorillas are avoiding areas with a higher density of anthropogenic activity (Etiendem, 

2013a; Etiendem et al., 2013). Although preferences towards some tree species were 

observed, the Mawambi gorillas’ preference for constructing nests in small to medium 

sized trees appeared to relate to their presence in the nesting environment, rather than the 

selection of a particular tree species (Etiendem, 2013b). Collectively these studies suggest 

the nesting ecology of the CRG is strongly influenced by seasonality and anthropogenic 

activities. However, only one detailed study has focused on identifying the plant materials 

incorporated into gorilla nests and their relationship to availability throughout the forest 

(Etiendem, 2013b). Knowledge of nesting plant preferences and their availability 

provides further insight into gorilla resource distribution and contributes to identifying 

suitable gorilla habitats that can further aid conservation management (Morgan & Sanz, 

2007; Rogers et al., 2004).  

Nest sites have indirectly formed an important part of previous research conducted 

at Mone-Oku that have included surveys (Groves, 2002; Ikfuinegei, 2012), habitat use 

(Sawyer, 2012; Sawyer & Brashares, 2013), genetic analysis (Arandjelovic et al., 2015; 

Bergl, 2006) and feeding ecology (Sawyer, 2012). This research aims to build upon 

previous knowledge of the Mone-Oku gorillas through a detailed analysis of their nesting 

ecology. I found the Mone-Oku gorillas had a distinct nesting range within the forest and 

I sought to understand how the gorillas use the forest landscape via their nest sites, in 

addition to gaining an estimate of group(s) size among the Mone-Oku gorillas. I 

examined the following factors to determine whether they influenced gorilla nesting: a) 

floristic composition of the forest between nesting and non-nesting areas; b) wider habitat 
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characteristics between nesting and non-nesting areas; c) whether particular plant species 

were preferred in nest construction and their general availability; and d) whether 

anthropogenic activity influenced the location of nest sites.  

 

 

Results 

Gorilla nest surveys 

Gorillas were found to nest over an area of 4.5 km2 south of Nga Village, both within the 

Mone Forest Reserve and just outside of its borders (Figure 5.1). Data were recorded 

from 30 nest sites, although more sites were encountered and recorded on the GPS these 

sites were very decomposed. Gorilla nest sites were of all age categories, with the 

majority of nests being ‘old and intact’, followed by ‘recent’ nest sites (Table 5.1). The 

gorillas were also cryptic while we were surveying in the forest and were only 

encountered once during the research period, upon which two individuals climbed some 

trees approximately 20 m away and quietly observed us for several minutes before 

venturing off into the forest (see also Chapter Eight). When we encountered fresh feeding 

signs or trails, we were able to follow these signs back on several occasions to locate 

fresh nest sites. However, many nest sites were located through hunters’ observations that 

were included as part of the overall surveying method.  

While the sample is very small, gorilla nest sites showed a variety of 

compositions. The most frequently encountered sites were a mixture of arboreal and 

ground nests (n = 11), followed by sites that consisted of only ground nests (Table 5.2). 

Within this small sample there is little difference in nest site composition between the wet 

and dry seasons when only new and recent nest sites are included (N = 16) (Table 5.2). 

Only one site consisted of all arboreal nests and was located in the wet season. In the dry 

season, arboreal sites with a single ground nest were more likely to be encountered. 

Although, further nest site data is required before we can see if there are seasonal 

differences in nest site composition.  
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Figure 5.1: Location of gorilla and chimpanzee nest sites within the study area. 
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Table 5.1: Age categories and composition of gorilla nest sites.  

Age category Approximate age 

Site frequency Nest frequency Nest site composition frequency 

n % n % G A ASG M 

New < 2 days 7 23 45 30 2 - 1 4 

Recent < 1 week 9 30 47 31 2 1 3 3 

Old & intact 1 week – 1 month 11 37 44 29 5 1 2 3 

Decomposing >1 month 3 10 15 10 1 1 - 1 

N  30  151  10 3 6 11 

Note. Nest site composition: G = all ground nests. A = all arboreal nests. ASG = arboreal with a single ground nest. M = mixed arboreal and ground nests. 
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Table 5.2: Frequencies of gorilla nest site compositions. 

Nest Composition 

Total Wet Season Dry Season 

n % n n 

Ground only 4 25 2 2 

Arboreal only 1 6 1 0 

Arboreal and single ground 4 25 1 3 

Mixed ground and arboreal  7 44 3 4 

N 16  7 9 

 

 

Nesting group sizes 

Estimates of group size are based on new and recent nest sites (N = 16). The composition 

of the gorilla nesting groups appears flexible ranging from 2 – 11 mature individuals with 

a mean group size of 6 mature individuals (SD = 2.6). Groups of five nests were the most 

frequently encountered comprising 27% of all recently constructed nest sites, with groups 

of nine (20%), two, four and six individuals also frequently encountered (each 13%) 

(Figure 5.2). Further data is required to determine whether the group size of 11 mature 

individuals reflects flexible grouping patterns, or whether the gorillas within the group 

were constructing more than one nest within the night. An analysis of the accumulation of 

all gorilla nest sites or ‘hotspots’ in QGIS revealed two key areas used by the gorillas (N 

= 40) (Figure 5.3). These areas illustrate the shift in ranging behaviour of the gorillas 

throughout the study period, with the gorillas ranging southeast of Nga village during the 

rainy season then moving in a westerly direction in the dry season. The majority of larger 

nesting groups were located in the wet season (Mdn = 7), compared to the dry season 

(Mdn = 5). However, the differences in group size between the wet and dry seasons was 

not statistically significant, Z = -1.601, p = .114. Further research is needed to determine 

if there is a trend towards decreased nesting group sizes during the dry season, and 

whether this is related to within-group feeding competition. 

 



 

105 

 

 

Figure 5.2: Frequencies of gorilla nest group sizes. 

 

 

 

Figure 5.3: Heat map illustrating the accumulation or ‘hotspots’ of gorilla nest sites.  
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Floristic characteristics of the gorilla nesting range 

Gorilla nest sites were located in old secondary, lowland (< 500 m), lowland ridge and 

mid-elevation forests (500 – 800 m). Elevations above 800 m were rarely encountered 

within the gorillas nesting range.  A total of 25 botanical plots were conducted within the 

gorilla nesting range with elevations extending from 248 m to 735 m a.s.l. (Figure 5.4). 

Within these botanical plots we identified 183 woody tree species with a DBH > 10 cm. 

The Leguminosae tree family dominated with the highest importance value index (IVI), 

there was also the increased importance of the families Anacardiaceae (drupe fruit) and 

Euphorbiaceae (Figure 5.5), compared to family IVI grouped by vegetation class across 

the study site (Appendix C). The dominant tree species within the gorilla nesting area 

were: Pycnanthus angolensis, Strombosia grandifolia, Tabernaemontana crassa, 

Cyrtogonone argentea, Carapa procera, Pseudospondias sp., Drypetes sp., Coelocaryon 

preussii, Guarea thompsonii and Trichilia rubescens. Of note for this area is the increased 

importance of both Drypetes sp. and Coelocaryon preussii which did not show in the ten 

most important species in any IVI by vegetation class. In addition, the presence of Parkia 

bicolor, a tree favoured by gorillas for their fruit (Etiendem, 2013a; McFarland, 2007; 

Sawyer, 2012), was only encountered within the gorilla nesting range. 

Throughout the gorilla nesting range, the mean tree height of 16 m (SD = 8) is 

similar to mean tree heights observed for the majority of vegetation classes (Table 3.1). 

However, both the stand basal area (BA) of 30 m2/ha and tree density of 490 trees/ha 

were lower than what was observed for any of the vegetation classes (Table 3.1). The low 

stand BA corresponds to lower levels of canopy cover which is also reflected in the 

increased density of the forest understory. The understory of the gorilla nesting range is a 

similar density to the old secondary vegetation class, although more variable, with 24 

stems/m2 (SD = 20). Within the understory we identified 171 plant species, the most 

abundant were herbs from the families Rubiaceae, Marantaceae, Araceae (including 

Culcasia sp.) and Acanthaceae, spikemossess of the family Selaginellaceae, grass-like 

herbs of the family Cyperaceae, an unidentified herb ‘Gostenia’ and the suffrutescent 

perennial shrubs of the family Moraceae (Dorstenia spp.). The most abundant understory 

species are similar to that of lowland forest, with the unidentified herb ‘Gostenia’ the only 

plant species not to show up in the most abundant understory species within the various 

vegetation classes.  
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Figure 5.4: Map of botanical plots within the gorilla nesting range.  

 

 

Habitat characteristics of gorilla nest sites 

Gorilla nest sites were located at low elevations (210 – 550 m a.s.l.), with over half the 

sites located between 300 m to 450 m a.s.l. (58%) (N = 30). Nest sites were more likely to 

occur in areas of lowland forest χ2(1, N = 30) = 8.73, p = .003, with very open forest 

canopies χ2(3, N = 30) = 12.28, p = .006, and on steep slopes χ2(1, N = 30) = 11.30, p = 

.001 (Figures 5.6, 5.7). An initial multinomial logistic regression found of vegetation 

class was not a significant predictor for the location of a gorilla nest site, Z = 0.638, p = 

.523, so vegetation class was removed, and the analysis rerun. The second analysis found 

that elevation and degree of slope were statistically significant predictors of gorilla nest 

sites; though, canopy cover was not (Table 5.3). It is also necessary to highlight that the 

model only accounted for a small amount of the overall variance (30%), likely a 

reflection of the small sample size. However, these results suggest the gorillas tend to  
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Figure 5.5: Structure and composition of gorilla nesting area habitat by A) the ten species 

with the highest importance values, and B) the ten families with the highest importance 

values.  
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Figure 5.6: Habitat characteristics of the gorilla nesting range. 
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Table 5.3: Multinomial logistic regression: habitat characteristics of gorilla nest sites. 

Parameter Estimate 
Standard 

error 
Z-score p-value 

95% Confidence 

interval 

Lower  Upper 

Canopy cover -0.357 0.253 -1.412 .158 -0.853 0.139 

Elevation -0.679 0.189 -3.589 < .001 -1.049 -0.308 

Degree of slope 1.029 0.387 2.660 .008 0.271 1.788 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 5.7: Photograph of the typical Mone-Oku gorilla nesting habitat: 

open canopy, secondary forest.  
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select nesting locations within the MOF at lowland elevations (300 – 450 m a.s.l.) with 

steep slopes. Although the degree of canopy cover was not influential within this sample 

of nest sites, a large sample may reveal the gorillas are also selecting nest sites with an 

open forest canopy. 

 

Selectivity of ground nesting plant species  

The Mone-Oku gorillas generally constructed elaborate ground nests that wove multiple 

plant stems into each nest (M = 15.9, SD = 12). Overall, these nests incorporated 101 

plant genera from 179 plant genera available within a two-metre radius of each nest (N = 

82). Despite this large number of plant genera, only eight could be classed as frequently 

used (defined as those found in ten or more individual nests). These genera included: 

Acanthaceae herbs, Aframomum, Alchornea, Landolphia, Palisota, Penianthus, 

Sorindeia, and Urera. The mean number of plant genera used in an individual nest was 

4.5 (SD = 2); some nests only had one plant genus, while other nests contained as many 

as 11 plant genera. Ground nests were generally constructed using immediately available 

materials. However, three plant genera were incorporated into ground nests in 

significantly higher proportions than their availability predicted. These were Aframomum 

spp. (Z = 157, p = .016), Protomegabaria spp. (Z = 2, p = .025), and a vine from the 

Tiliaceae family (Z = 6, p = .028) (Tables 5.4, 5.5). The structure of Aframomum spp., a 

herb with densely packed large leaves appears to be influential in its selection for the 

construction of ground nests (e.g., Tutin et al., 1995). In addition, Aframomum spp. is 

known to be an important and staple food species in the diet of CRG (McFarland, 2007; 

Sawyer, 2012) and may also offer medical benefits through the antimalarial properties 

present in some species (Zofou, Kuete, & Titanji, 2013). Protomegabaria is a shrub or 

small tree with large leaves that can be up to 43 cm long that would aid in the 

construction of comfortable nests (Breteler, 2014), and the gorillas are also known to feed 

on the leaves, pith and bark of these trees (Sawyer, 2012). The Tiliaceae vine was used as 

a support structure in nest construction with additional leafy plant genera woven on top of 

the vine to provide padded support. Eight genera were selected in lower proportions than 

anticipated despite the high frequency of their availability in the immediate environment 

(Table 5.6). Many of the avoided genera were herbs including Physotrichia, Nephithysis,  
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Table 5.4: Mean number of nest stems and proportion of the 15 most commonly used plant genera within night nests constructed by gorillas, and 

the two-metre radius around the nest.   

Genera Form Parts 

eaten 

# of 

times 

plant 

used 

in 

nest 

Mean 

# of 

stems 

in nest 

SD Mean 

proportion 

of stems in 

nest 

# of times 

plant was 

available in 

environment 

Mean # of 

stems in 

environment 

SD Mean 

proportion of 

stems in 

environment 

Median of 

the 

difference 

p-

value 

r-

value 

Preference 

Aframomum** Herb L, P 406 13 10.59 0.50 644 22 26.66 0.28 -0.1146 *.016 0.41 Preferred 

Acanthaceae Herb  104 5 4.34 0.35 582 14 12.71 0.24 0.1163 *.001 0.49 Avoided 

Urera** Liana L 87 5 3.79 0.14 150 7 11.59 0.03 -0.0402 .171 - Neutral 

Palisota** Herb L, P 58 2 3.86 0.03 172 9 5.21 0.05 0.0213 .317 - Neutral 

Piper** Vine L, P 54 6 10.62 0.02 60 3 4.46 0.02 0.0206 .198 - Neutral 

Marantaceae Herb  53 13 8.18 0.08 92 9 10.30 0.05 0.0435 .600 - Neutral 

Alchornea Shrub  46 4 4.12 0.13 71 5 5.30 0.07 -0.0563 .053 - Neutral 

Leea** Shrub F, L, P 40 4 2.83 0.05 34 2 1.50 0.02 -0.0215 .136 - Neutral 

Protomegabaria** Tree L, P, B 39 6 3.41 0.13 20 7 8.14 0.02 -0.1339 *.025 0.79 Preferred 

Penianthus** Shrub F 38 3 1.99 0.03 108 4 5.02 0.05 0.0339 .673 - Neutral 

Thaumatococcus** Herb L 30 30 1.00 0.75 37 37 1.00 0.79 0.0372 .317 - Neutral 

Landolphia** Liana F, L, B 28 2 1.96 0.04 49 2 1.76 0.02 0.0222 .248 - Neutral 

Sorindeia** Shrub F 19 1 0.84 0.02 71 2 2.11 0.03 0.0233 .512 - Neutral 

Rinorea** Shrub L 18 2 1.22 0.03 56 2 0.71 0.03 0.0241 .347  Neutral 

Pavetta** Shrub L 17 2 1.27 0.01 59 2 3.15 0.03 0.0270 .163 - Neutral 

Note. * denotes statistical significance. ** recorded in diet of Mone-Oku gorillas (Sawyer, 2012). Parts eaten: B = bark, F = fruit, L = leaves, P = pith. 
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Table 5.5: Mean and median number of nest stems and proportion of the preferred plant genera within night nests constructed by gorillas, and 

the two-metre radius around the nest.   

Genera Form # of times 

plant used 

in nest 

Mean # of 

stems in 

nest 

SD Mean 

proportion of 

stems in nest 

# of times plant 

was available in 

environment 

Mean # of 

stems in 

environment 

SD Mean proportion 

of stems in 

environment 

Median of 

the 

difference 

p-value r- value 

Aframomum Herb 406 13 10.59 0.50 644 22 26.66 0.28 -0.1146 .016 0.41 

Protomegabaria Tree 39 6 3.41 0.13 20 7 8.14 0.02 -0.1339 .025 0.79 

Tiliaceae Vine 13 2 1.86 0.07 6 2 1.00 0.01 -0.0606 .028 0.69 

 

 

 

Table 5.6: Mean and median number of nest stems and proportion of the avoided plant genera within night nests constructed by gorillas, and the 

two-metre radius around the nest.   

Genera Form Parts 

eaten 

# of times 

plant used 

in nest 

Mean # 

of stems 

in nest 

SD Mean 

proportion 

of stems in 

nest 

# of times 

plant was 

available in 

environment 

Mean # of 

stems in 

environment 

SD Mean 

proportion 

of stems in 

environme

nt 

Median of 

the 

difference 

p- value r- value 

Acanthaceae Herb  104 5 4.34 0.35 582 14 12.71 0.24 0.1163 .001 0.49 

Cola** Tree F, L 9 1.1 0.71 0.01 45 1 0.89 0.02 0.0205 .011 0.39 

Rubiaceae Herb  3 1 0.23 0.03 25 2 1.24 0.04 0.0339 .034 0.61 

Tabernaemontana** Tree F 3 1 0.23 0.003 30 1 0.61 0.02 0.0233 .002 0.62 

Nephthytis** Herb L, P 2 2 0.00 0.002 151 5 5.41 0.05 0.0541 < .001 0.80 

Physotrichia Herb  2 1 0.15 0.01 35 2 1.35 0.04 0.0363 .026 0.56 

Araceae Herb  1 1 0.00 0.01 145 9 9.82 0.09 0.0909 < .001 0.87 

Drypetes** Tree L 1 1 0.00 0.08 15 1 0.52 0.02 0.0221 .023 0.63 

Note.  ** recorded in diet of Mone-Oku gorillas (Sawyer, 2012). Parts eaten: F = fruit, L = leaves, P = pith. 
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and those unable to be identified from the families: Acanthaceae, Araceae and Rubiaceae; 

with the remaining genera trees: Cola, Tabernaemontana and Drypetes. Of interest is the 

low incorporation of Cola spp. and Tabernaemontana spp., both of which had species 

preferred in arboreal nest construction. This may reflect structural differences in the 

construction of ground and arboreal nests and/or relate to seasonality that could not be 

considered in this study as both genera are deciduous trees. Regardless of preferences for 

nest construction, these results do show that the Mone-Oku gorillas are constructing 

ground nests in areas with a large availability of food resources and that many of the 

genera used in nest construction have also been recorded in the Mone-Oku gorillas diet 

(Tables 5.4, 5.6 ) (Sawyer, 2012). 

 

Dimensions of arboreal nesting trees  

We located 58 gorilla arboreal nests during the study period, the majority falling into the 

‘recent’ age category (Table 5.7). Trees usually contained a single arboreal nest, with 

multiple nests in a single tree encountered only twice. From the nests we were able to 

view, no branches from other tree species were incorporated into the nest construction. 

Nests were typically located at the top of the tree (n = 37), with some nests also 

constructed on side branches of taller trees (n = 21). The mean height of arboreal nests 

was 6 m (SD = 3). Gorillas typically chose understory trees and saplings of larger tree 

species to construct their nests with a mean tree height of 7 m (SD = 3.8), and a mean 

DBH of 13 cm (SD = 7.2). It is possible gorillas are selecting trees less than 10 m in 

height (Figure 5.8) and with a DBH less than 10 cm (Figure 5.9) more frequently than 

would be expected by chance. However, further botanical surveys that measure trees with 

a DBH less than 10 cm are required to test this as these results currently underestimate 

their availability. Despite these limitations, these results do confirm that the Mone-Oku 

gorillas are less likely to nest in trees above 11 m in height and with a DBH greater than 

10 cm despite their widespread availability in the nesting habitat.  
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Table 5.7: Age classes and frequencies of arboreal gorilla night nests. 

Nest age Frequency Percentage 

New 13 22% 

Recent 23 40% 

Old and Intact 16 28% 

Decomposing 6 10% 

 

 

 

 

 

Figure 5.8: Heights of potential and used nesting trees.  

 

0

5

10

15

20

25

30

35

40

45

50

0
 - 5

6
 - 1

0

1
1

 - 1
5

1
6

 - 2
0

2
1

 - 2
5

2
6

 - 3
0

3
1

 - 3
5

3
6

 - 4
0

4
1

 - 4
5

4
6

 - 5
0

5
0

+
Fr

e
q

u
e

n
cy

 (
%

)

Height of Trees (m)

Used Nesting Tree Potential Nest Tree



 

116 

 

 

Figure 5.9: DBH of used and potential gorilla nesting trees.  

 

 

Selectivity of arboreal nesting tree species  

Gorillas were found to construct arboreal nests in 32 tree species (17%), of available tree 

species recorded from botanical plots throughout the nesting range with over half the 
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nests, all but one of the top eight species had a positive Manly’s alpha preference and the 

difference between observed and expected numbers was highly statistically significant for 

five tree species: Sorindeia sp. 2, Pycnanthus angolensis, Microdesmis sp., 

Chrysophyllum sp. and Cola lateritia. Although four of the most commonly used nesting 

species were dominant within the gorilla nesting range (P. angolensis; Pseudospondias 

sp., Tabernaemontana crassa & Trichilia rubescens) the gorilla nesting range is not 

unique in having these dominant species. Hylodendron gabunense and Penianthus sp. 

were the only species categorised as less preferred under the Manly’s alpha index, 

though, there were no statistically significant differences in this sample to indicate that 
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The commonly used nesting tree species are shrubs or small trees, many of which 

can be characterised by having dense crowns and low or dropping branches. The  

0

10

20

30

40

50

60

70

<
1

0

1
0

 - 1
9

.9

2
0

 - 2
9

.9

3
0

 - 3
9

.9

4
0

 - 4
9

.9

5
0

 - 5
9

.9

6
0

 - 6
9

.9

7
0

 - 7
9

.9

8
0

 - 8
9

.9

9
0

 - 9
9

.9

1
0

0
+

Fr
e

q
u

e
n

cy
 (

%
)

DBH (cm)

Used Nesting Tree Potential Nest Tree



 

117 

 

Table 5.8: Preference of tree species for arboreal nesting in the 13 most commonly used nesting tree species.  

Tree species 
Part 

eaten 

Observed 

# of trees 

used for 

nesting 

(1) 

Cumulative 

% 

Proportion 

of (1) to all 

trees used 

for nesting 

# of trees 

sampled in 

botanical 

plots (2) 

Proportion 

of (2) to all 

trees 

sampled 

Expected 

# of trees 

used for 

nesting 

Manley’s 

α 

Category by 

significant 

preference 

p-value 

Sorindeia sp. 2**  F 10 17 0.172 63 0.033 1.9 0.019 Preferred < .001 

Pycnanthus angolensis** B, L, P 6 28 0.103 49 0.026 1.5 0.015 Preferred .004 

Microdesmis sp  3 33 0.052 24 0.013 0.7 0.015 Preferred .04 

Angylocalyx pynaertii  2 36 0.034 44 0.023 1.3 0.005 Neutral NS 

Chrysophyllum sp.** F 2 40 0.034 12 0.006 0.4 0.020 Preferred .048 

Cola lateritia  2 43 0.034 8 0.004 0.2 0.030 Preferred .023 

Maesobotrya sp.  2 47 0.034 18 0.009 0.5 0.013 Preferred NS 

Napoleonaea vogelii ** L 2 50 0.034 24 0.013 0.7 0.010 Preferred NS 

Protomegabaria sp.** B, L, P 2 53 0.034 18 0.009 0.5 0.013 Preferred NS 

Pseudospondias sp.** F, L 2 57 0.034 29 0.015 0.9 0.008 Preferred NS 

Tabernaemontana crassa  2 60 0.034 49 0.026 1.5 0.005 Neutral NS 

Trema sp.  2 64 0.034 1 0.001 0.0 0.240 Preferred .002 

Trichilia rubescens** B, L 2 67 0.034 46 0.024 1.4 0.005 Neutral NS 

 Note. Value for neutral preference for Manley’s α was 0.005. Significance level determined by a binomial test of the difference between observed and 

expected numbers of trees used for nesting. Plants are deemed as preferred if the Manly’s α value was higher than 0.005 even if the results were not found 

to be statistically significant.  ** recorded in diet of Mone-Oku gorillas (Sawyer, 2012). Parts eaten: B = bark, F = fruit, L = leaves, P = pith. 
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leaves for many of these trees are larger around 15 cm in length for Chrysophyllum sp. 

(TPD, 2019) to 38 cm in Protomegabaria sp. (Breteler, 2014). The combination of dense 

crowns and large leaves in these smaller trees would provide ample vegetation for the 

construction of comfortable nests at the lower heights the gorillas appear to prefer. Many 

of these trees may also be preferred as they are known to comprise parts of the CRG diet. 

Chrysophyllum sp., Napoleonaea spp., Pseudospondias sp., Sorindeia sp. 2, P. 

angolensis, Protomegabaria sp., and T. rubescens have all been recorded as comprising 

parts of the gorillas’ diet at both Mone-Oku (Sawyer, 2012), and Afi Mountain, Nigeria 

(McFarland, 2007).  

Many of these tree species are also reported to have medicinal qualities that may 

play a role in their selection as nesting trees or their consumption, which is worthy of 

future investigation. As previously stated in Chapter Four, the leaves of P. angolensis 

show antihelminthic properties, expelling internal parasites from the body (Gbolade & 

Adeyemi, 2008) and are consumed by CRG at both Mone-Oku and Afi Mountain, making 

up an important part of their overall diet (McFarland, 2007; Sawyer, 2012). Similarly, the 

Mone-Oku gorillas are known to consume the leaves and bark of T. rubescens (Sawyer, 

2012). The leaves have been found to have significant antimalarial activity in vitro and ill 

chimpanzees at Kibale National Park have been observed consuming the leaves to self-

medicate (Krief, Martin, Grellier, Kasenene, & Sévenet, 2004). Further, the bark is 

incorporated into human traditional medicines to treat a variety of illnesses including 

pulmonary, stomach and intestinal issues (Burkill, 1985). However, not all these plants 

have to be consumed to benefit from the medicinal properties. For example, the latex in 

the stems of T. crassa has a wide range of medicinal uses in humans including the 

treatment of wounds, abscesses and dermal and fungal infections (TPD, 2019).  

The Mone-Oku gorillas do show preferences towards particular tree species in the 

construction of arboreal nests. Structurally, these preferred trees tend to be small in size 

with a dense crown, low branches and large leaves.  Many of the preferred nesting tree 

species also comprise parts of the gorillas’ diet with additional medicinal or antimicrobial 

qualities. The preferred tree species are widely distributed throughout areas of old-

secondary and lowland forest, suggesting the gorillas are not nesting in these areas based 

on preferred tree species alone.   
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Human forest use  

The Mone-Oku gorillas nested as close as one kilometre to Nga village, with some nest 

sites only 140 metres from the farm-forest boundaries (Figure 5.10). As a result of this 

close proximity, the Mone-Oku gorillas face higher levels of human activity throughout 

the nesting range in the form of forest clearance, collection of non-timber forest products 

and hunting (see Chapter Four for a discussion of human activity across the study site). In 

some instances, areas of old-secondary forest where nest sites were located at the 

beginning of the study period were re-cleared for farmland in January 2015. The 

encounter rate (ER) reflects these high levels of human activity. Within the gorilla nesting 

range, the ER of 1.99 signs/km was higher than that recorded across the entire study site 

(Table 5.9). This high ER is also a reflection of the five main footpaths that occur 

throughout the gorillas’ nesting range. Although the gorillas’ nest in areas of high human 

activity, nest sites are generally concealed within the surrounding environment (habitat 

preferences) that reduce the chances of directly encountering humans (Figure 5.10). For 

example, the mean distance of a nest site to a main footpath was 164 m (SD = 128). These 

results suggest that the Mone-Oku gorillas tolerate high levels of human activity within 

the general nesting range, while also seeking to avoid direct encounters through avoiding 

nesting in areas with the highest density of human activity and the concealment of nests 

on steep slopes and often in the dense understorey of the forest.  

 

Table 5.9: Encounter rates (ER) for observed human hunting signs. 

 Gorilla range Lowland 

forest 

Upland 

forest 

Totals 

Tracklog (km) 59 80 57 273 

Cartridges 101 108 88 336 

ER - Cartridges 1.72 1.34 1.55 1.23 

Traps 12 14 29 87 

ER - Traps 0.20 0.17 0.51 0.32 

Hunter camps 4 3 3 14 

ER - Hunter camps 0.07 0.04 0.05 0.05 

Total human signs 117 125 120 437 

Total ER  1.99 1.55 2.12 1.70 
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Figure 5.10: Heatmap of human signs within the gorilla nesting range.  

 

Discussion 

Nesting group sizes 

The CRG nesting group(s) within the Mone-Oku study area appear to range in size from 

one to eleven mature individuals, with an average nesting group size of six mature 

individuals. This is similar to previous estimates within the Mone-Oku area, with 

Ikfuingei (2012) reporting an average nesting group size of 5.8 mature individuals. 

Sawyer (2012) found a larger range of nesting group sizes (1-18 mature individuals) 

among the Mone-Oku gorillas, although the most commonly encountered nest group size 

was four mature individuals. The nesting group sizes for the Mone-Oku gorillas appear 

consistent over the five-year timeframe from 2010 (Ikfuinegei, 2012) to 2015, and fit 

within the mean group size for CRG groups of 4-7 mature individuals (Dunn et al., 2014).  

Unfortunately, it was not possible to accurately determine whether the nests 

observed throughout this research reflect one or multiple groups ranging within the MOF. 

The gradual east to west ranging reflected in the location of nest sites over the study 

period suggests the results presented here may reflect one or two gorilla groups that 

Human signs: low to 

high accumulation 
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occasionally nest together. Similar to WLG, CRG also exhibit flexible grouping patterns 

and overlapping home ranges, that in the absence of direct observation or genetic 

analysis, makes estimates of the number of groups difficult (Forcina et al., 2019; 

McFarland, 2007; Sunderland-Groves et al., 2009). It is also necessary to remember that 

as with other apes, gorillas can also move and construct a second nest during a night, 

conflating group estimates (e.g., Tutin et al., 1995). Previous surveys of the Mone-Oku 

gorillas suggest there are between 20-30 mature individuals that range across a relatively 

large area (100 km2) from the centre of the Mone Forest Reserve north to the Mount Oku 

region (Dunn et al., 2014; Ikfuingei, 2012). Inferences on group size and structure via 

genetic analysis have been made for the CRG within the Mone Forest Reserve and 

produced a lower estimate of 9-14 individuals. Based on field research in December 2011 

to January 2012 Arandjelovic et al. (2015) successfully identified two males and seven 

female individuals and inferred these individuals belong to two groups ranging in the 

northern area of Mone Forest Reserve. One group that was recorded ranging near Nga 

village frequently consisted of six individuals including at least four females and two 

males who could potentially be brothers (Arandjelovic et al., 2015). It appears likely, it 

was this gorilla group’s nest sites we frequently encountered during the study period.  

 

Characteristics of the nesting environment 

CRG occupy a habitat that is somewhat intermediate between the high altitude, 

predominately folivorous mountain gorillas, and the frugivorous WLG. Although they are 

phylogenetically and geographically most closely related to WLG, most populations of 

CRG occur in ridge forests or at higher elevations (above 500 m a.s.l.) (McFarland, 2007; 

Oates et al., 2003). The gorillas of Mone-Oku showed a preference towards nesting at 

lower elevations (mostly between 300 – 450 m a.s.l.) in old secondary or lowland forest. 

As discussed further in Chapter Nine, the relocation from the original village site at Nga 

in the 1980s left large tracts of farmland abandoned. This has resulted in large areas of 

regenerating secondary forest at low elevations that appear to offer a favourable nesting 

environment for the Mone-Oku gorillas. The most comparable site where nesting 

preferences have been studied is the unprotected Mawambi Hills. The majority of 

vegetation at Mawambi is classified as semi-deciduous lowland forest (98 – 300 m a.s.l.), 

with areas of secondary and lowland ridge forest (Sunderland et al., 2003). Similar to the 
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Mone-Oku population, the Mawambi gorillas were most likely to nest at elevations 

between 150 - 450 m a.s.l. in lowland ridge forest (Etiendem et al., 2013).  

Ecological modelling predicts vegetation type to have a limited influence on 

nesting site locations (Etiendem et al. 2013; this study). At Mone-Oku and Mawambi, 

both elevation and the steepness of slope were key predictors of nesting site locations, 

with Etiendem et al., (2013) also finding the distance to the closet village a further 

predictor. The general explanation for the selection of steep slopes is that they are 

relatively inaccessible to humans, thereby offering a safe habitat in which to sleep 

(Sunderland-Groves et al., 2003). As observed for all populations of CRG, the Mone-Oku 

gorillas preferred to nest on steep slopes. Although not found to be a significant predictor 

within this sample, the frequency of which nest sites were located in areas of very open 

forest canopy is also observed in many populations of western gorillas (De Vere et al., 

2011; Mehlman & Doran, 2002; Remis, 1993; Tutin et al., 1995). Often these areas of 

open canopy allow for the growth of preferred gorilla nesting materials as has been 

observed among mountain gorillas (Rothman et al., 2006), and WLG (Tutin et al., 1995; 

Willie et al., 2013). Within the MOF, the gorillas’ preference for an open forest canopy is 

linked to the forest composition within the nesting area. This area contained both the 

lowest tree density and stand basal area when compared to the various vegetation classes. 

The open canopy also results in a high density of understory herbaceous vegetation which 

is frequently incorporated into ground nest construction and can comprise important parts 

of the Mone-Oku gorillas’ diet (Sawyer, 2012; personal observations).  

The selection of nest sites may also be influenced by diet and the potential need to 

compete successfully with other frugivorous animals (Fruth & Hohmann, 1996; Tutin et 

al., 1995; Willie et al., 2013). Tutin et al. (1995) found WLG would nest close to 

favoured food sources, rather than travel to an ideal nesting site, suggesting the need to 

outcompete sympatric frugivores. While feeding signs were only noted on occasion 

during this research, a dietary analysis of the Mone-Oku population was conducted by 

Sawyer (2012). Sawyer (2012) found the gorillas rely heavily on Palisota spp., 

Aframomum spp., and Cercestis camerunensis that decrease in abundance as slope and 

elevation increase and that species within the Marantaceae family were important fall-

back foods. In this study, I found the Mone-Oku gorillas frequently incorporated plants 

that are known to be part of their diet into their nests, and/or nested in areas that were 

surrounded by plants known to be consumed (c.f., Mawambi, Etiendem, 2013a,b). If the 
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Mone-Oku gorillas prefer to nest close to favoured food sources, then the distribution of 

these plant species may be influencing gorilla ranging behaviour away from areas of a 

general conservation focus (high elevation and steep slopes).   

When the floristic characteristics of the gorilla nesting range are considered, the 

second most abundant understory plant family was Marantaceae. It is also within this area 

that the abundance of Marantaceae is highest when compared to the various vegetation 

classes. Further, two dominant tree species within the gorilla nesting area (Pycnanthus 

angolensis and Guarea thompsonii) have also been found to be an important food species 

for the CRG. The gorillas have been observed feeding on the pith, bark and leaves of P. 

angolensis which was deemed an important food species both at Mone-Oku (Sawyer, 

2012) and Afi, Nigeria (McFarland, 2007). G. thompsonii was only found to be an 

important species for the Mone-Oku population, where the gorillas feed on the leaves 

(Sawyer, 2012). While P. angolensis occurs across all vegetation classes, G. thompsonii 

was only important outside of the gorilla nesting zone in areas of old secondary and 

lowland forest which again may play a role in the preference for nesting at lower 

elevations. Fruiting trees such as Parkia bicolor deemed an important food species at Afi 

(McFarland, 2007) and Mawambi Hills (Etiendem, 2013) and observed to be eaten at 

Mone (Sawyer 2012; personal observations) may also limit the extent of the gorillas’ 

range. Throughout the botanical surveying in this research, P. bicolor was only recorded 

within the gorilla nesting zone.  

Despite the small sample of gorilla nest sites, the Mone-Oku gorillas do show 

preferences towards particular habitat characteristics. The increased likelihood of nesting 

at lower elevations is uncommon among CRG groups and is possibly influenced by the 

abundant vegetation found within the old secondary forest category. As is discussed 

further in Chapter Nine, there exists a potential relationship between CRG ranging and 

nesting patterns and village movements that would be worthy of future investigation. The 

Mone-Oku gorillas’ preference to locate nest sites on steep slopes provides further 

support for the hypothesis that this may be a universal behaviour among CRG (De Vere et 

al., 2011; Etiendem, 2013a; Imong et al., 2014a; Nkwatoh et al., 2017). Increased 

sampling may reveal the Mone-Oku gorillas are similar to WLG groups whereby open 

forest canopy may also become a significant predictor for the location of nest sites. In 

contrast to the CRG ranging in the Mawambi Hills, the floristic characteristics of the 

Mone-Oku gorillas’ nesting range are high in favoured food sources that may influence 
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the selection of nest sites. Future research at this site should consider the relationship 

between diet and nest construction, in addition to considering wider community ecology 

and the influence feeding competition with sympatric frugivores may have on nest site 

selection and the types of nests constructed.  

 

Ground nesting preferences  

Among CRG populations, ground nests comprise the majority of nests encountered. CRG 

are known to construct sophisticated ground nests especially during the rainy season (e.g., 

Etiendem 2013a; Fuashi et al., 2017). Despite the focus on nests and nest sites to infer 

CRG ecology, there is no published research on the plant species used in ground nest 

construction. In addition to understanding nesting habitat preferences, knowledge of 

whether particular plants are needed for nest construction can further aid our 

understanding of how gorillas use the ecological landscape and inform conservation plans 

(Rothman et al., 2006).  

The Mone-Oku gorillas used 56% of available plant genera in the construction of 

ground nests. This is similar to WLG in Dja Reserve who used over 50% of available 

species (Willie et al., 2014), and mountain gorillas at Bwindi Impenetrable National Park 

who used 60% of all available plant genera (Rothman et al., 2006). However, differences 

in the actual number of species or genera used in ground nests, reflects the varied habitats 

and availability of terrestrial herbs across the gorillas range (Mone-Oku = 101 genera; 

Mawambi = 108 species (in Willie et al., 2014) Bwindi = 62 genera (Rothman et al., 

2006), Dja Reserve = 174 species (Willie et al., 2014), Lopé = 98 species (Tutin et al., 

1995). This variability may also influence the number of plant species/genera used in the 

construction of each nest. WLG at Lopé and Rio Muni were found to incorporate only 

one to two species in a nest (Groves & Sabater Pi, 1985; Tutin et al., 1995), but at the Dja 

Reserve 75% of nests incorporated at least four plant species (Willie et al., 2014). This is 

comparable to the Mone-Oku gorillas that incorporated an average of 4.5 plant genera per 

nest. Nevertheless, frequently used genera (generally defined as those that are found in 

ten or more nests) was very low. Only eight percent of used plant genera could be classed 

as frequently used, compared to 25% in the Dja Reserve (Willie et al., 2014). At 

Mawambi, 14% of the species are reported as being frequently used, although the 

definition is not provided (in Willie et al., 2014). This very low percentage could be an 
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artefact of the smaller sample size for the Mone-Oku gorillas, although it tentatively 

suggests the gorillas may rely on a restricted range of preferred species when constructing 

their ground nests, with this reliance reflecting a limited availability of suitable nesting 

materials (Rothman, 2006; Willie et al., 2014).  

Where significant preferences for particular plant species or genera have been 

observed there are commonalities in their structure – clumped stem distributions and large 

leaves – that make them suitable for nest building and in some instances these plants may 

also be incorporated into the gorillas diet (Groves & Sabater Pi, 1985; Mehlman & Doran, 

2002; Rothman et al., 2006; Tutin et al., 1995; Willie et al., 2014). The Mone-Oku 

gorillas’ preference for Aframomum spp. and Protomegabaria spp. provide further 

support that some plants are more structurally suitable for ground nest construction while 

also simultaneously being a food supply. Preferences for Aframomum spp., a densely 

packed herb with large leaves, are widely reported among WLG sites and are also a 

favoured food source (Fay, 1997; Groves & Sabater Pi, 1985; Mehlman & Doran, 2002; 

Tutin et al., 1995; Willie et al., 2014). This is the first reported observation of a 

significant preference for Protomegabaria spp. despite their distribution across central 

and west Africa (Breteler, 2014). The large leaf structure appears to aid in the 

construction of a comfortable nest and additionally supplies a food source for the Mone-

Oku gorillas in the form of its leaves, pith and bark (Sawyer, 2012). Some species of 

Protomegabaria may also provide an additional food source in the form of ants known to 

inhabit the branches of the shrubs (Breteler, 2014). Insectivory is a behaviour observed 

among other gorilla taxa and supplements the lower nutritional quality of fallback foods 

in periods of fruit scarcity but is yet to be confirmed among CRG (Deblauwe, 2009; 

Ganas & Robbins, 2004; Tutin & Fernandez, 1992; Yamagiwa, Mwanza, Yumoto & 

Maruhashi, 1991). The significant preference toward the Tiliaceae vine as structural 

support by the Mone-Oku gorillas is not usual, with Willie et al. (2014) finding the 

gorillas in the Dja Reserve frequently used some liana species as structural supports in 

nest construction.  

These findings indicate that the Mone-Oku gorillas do not randomly use plant 

species in the construction of the ground nests. The Mone-Oku gorillas are selective, 

relying on a particular set of plant genera when available that provide a structurally 

comfortable nest. There exists a potential relationship between the location of ground nest 

sites and plants known to be consumed by the Mone-Oku gorillas, with known food 
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sources incorporated within the nest or located within a two-metre radius of each nest. 

Future research should consider this potential relationship between preferred nesting 

species and diet in the selection of nesting sites.   

 

Arboreal nesting preferences 

Compared to the other great apes, gorillas show a range of variation in the type and 

heights of nests they construct. Arboreal nest construction is believed to be less likely to 

occur among gorillas due to their large body size that may firstly reduce the number of 

trees available to support their body weight, and secondly, reduce the risk of being 

predated upon (Yamagiwa, 2001). Although the majority of arboreal nests are constructed 

by females and juveniles, mature male gorillas have also been found to construct arboreal 

nests (Mehlman & Doran, 2002; Yamagiwa, 2001). The majority of new and recent nest 

sites encountered during this research contained a mixture of arboreal and ground nests 

(only one site containing all arboreal nests) with little difference observed between the 

wet and dry seasons. Due to the small sample size, a detailed analysis was not possible, 

but some inferences can be made about the Mone-Oku gorillas’ arboreal nesting patterns.  

The Mone-Oku gorillas generally constructed arboreal nests in understory shrubs 

and saplings that can be characterised as having dense crowns and low or dropping 

branches. The mean nest height of six metres is the lowest reported for the CRG, but 

similar to WLG at Ngotto, Central African Republic (Brugiere & Sakom, 2001), and Petit 

Loango, Gabon (Furuichi, Inagaki, & Angoue-Oyono, 1997) (Table 5.10). An overall 

lack of reporting in mean tree height and DBH makes comparisons difficult. While 

nesting height is similar between these sites, the frequencies and likely reasons behind 

arboreal nest construction differ. Ngotto and Petit Loango have been described as sites 

containing low densities of terrestrial herbaceous vegetation that appears to have 

increased the frequency of arboreal nest construction to 85% and 93% respectively 

(Brugiere & Sakom, 2001; Furuichi et al., 1997). Although tree height was not reported, 

the nesting trees selected by the Ngotto gorillas also had a similar mean DBH of 13 cm 

(c.f., 13.2 cm this study). Given the correlation between tree height and DBH, it is likely 

the trees are of similar height (Brugiere & Sakom, 2001). As the majority of arboreal 

nests were also located in light gaps with a dense forest understory or in areas of  
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Table 5.10: Variation in nest height and nesting tree characteristics among western gorillas. 

Note. G.g.d. = Gorilla gorilla diehli. G.g.g. = G.g. gorilla. 

1(Etiendem, 2013a,b), 2(Sunderland-Groves et al., 2009), 3(Fuashi et al., 2017), 4(Tutin et al., 1995), 5(Remis, 1993), 6(Brugiere & Sakom, 2001), 7(Sanz et al., 

2007), 8(Furuichi et al., 1997). 

 

Study Site Taxa Nest Height (m) Tree Height (m) DBH of Tree (cm) 

Mean SD Median Range Mean SD Median Range Mean SD Median Range 

Mone-Oku G.g.d 6 2.99 5 1 – 13 7 3.8 7 2 – 20  13 7.2 11 4 – 37 

Mawambi Hills1 G.g.d 7.1  7 0 – 34  9.7  10  27.5  25.3  

Kagwene dry2 G.g.d 11.7 5.42           

Kagwene wet2 G.g.d 12.6 5.69           

Kagwene3 G.g.d 12.5            

Lopé4 G.g.g 10.3  9.4 1 – 35         

Bai Hokou5 G.g.g. 13   1 – 30          

Ngotto6 G.g.g 6.4 3.1 6      13.2 5.9 10  

Goualougo Triangle7 G.g.g 9.6 4.6  1 – 26          

Petit Loango8  G.g.g 6.2   1 – 20          
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secondary forest, it appears unlikely at this stage that the Mone-Oku gorillas are 

constructing arboreal nests due to the lack of suitable or favoured terrestrial herbaceous 

vegetation. Nevertheless, the low mean nesting height observed among the Mone-Oku 

gorillas may also be an artefact of the small sample size or variation in vegetation types 

within the nesting ranges.  

Arboreal nesting patterns among CRG have been investigated at Mawambi 

(Etiendem, 2013b), and Kagwene (Fuashi et al., 2017; Sunderland-Groves et al., 2009). 

At both sites, there is strong support for increased arboreal nesting during the wet season 

(Etiendem, 2013b: Fuashi et al., 2017; Sunderland-Groves et al., 2009) where rainfall 

values are known to reach 900 mm in some months (Oates et al., 2004). Although 

seasonal preferences in nesting patterns was unable to be tested for in this study as the 

sample size was too small, it is possible that seasonality may play an influential role in 

the Mone-Oku gorillas arboreal nesting patterns. At Mawambi, Etiendem (2013b) found 

CRG had a mean nest height of 7.1 m, with nests usually constructed in trees less than 13 

m in height with a DBH less than 29 cm. Although, the size and abundance of certain tree 

species was not a significant predictor of their selection for nesting (Etiendem, 2013b). 

Mean nest heights at Kagwene range from 11.7 – 12.6 m, and in the absence of published 

information of nesting tree dimensions, these higher nesting heights may reflect the 

gorillas preference to locate nests in areas of primary forest, that generally contain taller 

trees, rather than areas of secondary forest or light gaps (Fuashi et al., 2017). Because the 

current study only recorded the height and DBH of trees more than 10 cm in botanical 

sampling, a statistical comparison cannot be undertaken for the Mone-Oku gorillas.  

Differences in nesting heights may also reflect variation among tree species 

preferences, and their corresponding dimensions, for nest construction. Where reported, 

gorillas also show preferences towards certain tree species when constructing their 

arboreal nests, although these preferences or degree of selectively do not appear to be as 

strong as what is observed between some chimpanzee communities (Abwe, 2018; Dutton, 

2012; Etiendem, 2013b; Sanz et al., 2007). Despite my small sample, the Mone-Oku 

gorillas did show significant preferences towards six tree species, nesting in them more 

than what would be expected based on their availability. Selective use of some tree 

species was also found at Mawambi Hills with 65% of all nests found in 12 tree species 

(Etiendem, 2013b). While no relationship was found between tree density and the 

frequency of nests built in each tree species at Mawambi, density data was not available 
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for all nesting tree species. Etiendem (2013b) concluded that the Mawambi gorillas were 

selecting nesting trees based on their presence in the nesting environment, rather than 

seeking out particular tree species. Etiendem (2013b) also found that a large number of 

nesting trees (74%) were known to be consumed by the Mawambi gorillas. However, as 

with this study, whether the gorillas had fed from the trees when nesting was not 

investigated. This is an area worthy of further investigation, as proximity to, or the 

availability of fruiting trees, has been found to increase the frequency of arboreal nesting 

in gorillas at other sites (e.g., Fruth & Hohmann, 1996, Remis, 1993). A comparison 

between the commonly used nesting species at Mawambi and Mone-Oku revealed a small 

overlap of three species: Cola lepidota, Chytranthus talbotii and Tabernaemontana 

crassa (Etiendem, 2013b). The reduced overlap in nesting species between these sites is 

likely to represent the differences in vegetation categories where nest sites are located. 

Although the gorillas’ nest in areas of old secondary forest at both sites, the Mawambi 

gorillas were more likely to nest in areas of lowland ridge forest compared to lowland 

forest at Mone-Oku (Etiendem, 2013a). Future research should seek to investigate 

arboreal nesting species preferences among CRG to further understand the relationships 

between forest structure and preferred nesting environments, but also whether there is a 

‘cultural’ element to nest-building among gorilla groups (Koops et al., 2012).  

 

Gorilla-human intra-actions  

The nesting range of the Mone-Oku gorillas coincides with an area of the forest that has 

been shaped by the many uses the forest provides for the people of Nga. The large areas 

of secondary forest, a result of abandoned farmland when the village relocated, appear to 

be influential in the ranging patterns of the gorillas, drawing them into the lowland areas 

in close proximity to the current location of Nga village and farmland. This is probably 

due to the combination of both preferred nesting and food resources. These ranging 

patterns are unusual in the current wider landscape of CRG and human intra-actions, 

whereby previous research provides support for the Risk-Disturbance Hypothesis with 

many gorilla groups ranging in areas of complex topography and reduced resources 

(Bergl et al., 2012; Etiendem et al., 2013; Imong et al., 2014a; McFarland, 2007), 

compared to their historical widespread distribution in lowland forests (Mansfield, 1908, 

cited in Bergl et al., 2012). For example, at Afi Mountain, McFarland (2007) found the 

gorillas would avoid areas of high hunting pressure, irrespective of resource richness, 
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when they increased their ranges in times of fruit abundance. Further, Etiendem et al. 

(2013) found the gorillas at Mawambi avoided lowland areas of high resource abundance 

probably because it coincided with high levels anthropogenic activity, especially bullet 

cartridges, traps, and NTFP extraction. At Mone-Oku, the extraction of NTFP, logging, 

and the number of active snares was not encountered to the same extent as at Mawambi; 

however, the number of cartridges and hunter camps is comparable despite  the difference 

in survey lengths (Mawambi = 429.6km; Mone-Oku = 272.5km) (Etiendem et al. 2013). 

These results suggest that anthropogenic activities within the range of the Mone-Oku 

gorillas may not have reached a threshold whereby the gorillas need to shift their range 

from an area of high resource abundance. 

The nesting environment of the Mone-Oku gorillas suggests that avoidance of 

anthropogenic activities in conjunction with the availability of preferred food sources 

plays a role in the selection of nest sites. The Mone-Oku gorillas’ preference to nest on 

steep, inaccessible slopes, usually surrounded by dense vegetation that conceals the 

majority of nest sites, has been observed among both CRG and WLG (Dupain et al., 

2004; Etiendem, 2013a; Imong et al., 2014a; Nkwatoh et al., 2017; Willie et al., 2014). 

Still, caution is necessary as other variables known to influence nest construction could 

not be addressed in this small sample. For example, increased arboreal nesting has been 

associated with higher levels of disturbance (Fruth & Hohmann, 1996; Stewart, 2011; 

Tutin et al., 1995; Yamagiwa, 2001), but is also associated with high rainfall (e.g., 

Nkwatoh et al., 2017), the availability of fruiting trees (Remis, 1993), small group sizes 

(Remis, 1993; c.f., McFarland, 2007), and the death of the silverback (Yamagiwa, 2001). 

Further, increased arboreal nesting is not the only response to high levels of disturbance 

(Dupain et al., 2004; Willie et al., 2014). In areas of high hunting pressure within the Dja 

Reserve, WLG tended to build herbaceous ground nests in habitats with low accessibility 

and high herb densities rather than construct arboreal nests (Willie et al., 2014).  

Although the Mone-Oku gorillas demonstrate flexible behavioural responses to 

benefit from areas of secondary forest, this habitat is limited in its duration not just 

through forest regeneration patterns, but also as the land is reclaimed for farms. During 

this research, some areas found to contain gorilla nests during the rainy season were 

cleared in the following dry season for the creation of new farmland. As discussed further 

in Part III, there is a strong desire by many people with Nga and the surrounding villages 

to increase their farmland to benefit from the cash crop cacao (Theobroma cacao), with 
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areas of lowland forest close to the village preferred for this expansion. The resulting 

implications of these activities are unknown. There is a possibility they may result in the 

Mone-Oku gorillas altering their ranging patterns or increased incidents of crop-foraging 

discussed further in Chapter Eight.  

 

Conclusion 

The results presented here are likely to reflect one group of gorillas that range within the 

MOF. Similar to observations among western gorillas, this group appears to demonstrate 

flexible grouping patterns occasionally merging with mature individuals from a 

neighbouring group(s). The typically unusual ranging behaviour of these gorillas, with 

preferences for lowland areas in proximity to humans, illustrates their capacity for 

behavioural flexibility while also highlighting the complexities of anthropogenic 

activities within a landscape. The Mone-Oku gorillas avoid nesting in areas with the 

highest density of human activity and use characteristics of the nesting environment to 

conceal their nest sites. Within this nesting environment, significant preferences towards 

a particular set of plant species were also observed in the construction of both ground and 

arboreal nests, suggesting the availability of these preferred species also influences nest 

site selection. In addition, many of the plants observed within the nesting environment are 

also known food sources to the Mone-Oku population and these correlations are worthy 

of future investigation. These preferred nesting and feeding plant species are useful 

indicators of suitable gorilla habitat that have the potential to aid conversations 

surrounding land management strategies for the current conservation plans of the CRG. 

Based on these results the anthropogenic activities that pose the greatest risk to the Mone-

Oku gorillas are the conversion of forest to farmland and the placement of traps 

throughout the nesting range discussed in more detail in Part III.   
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6 CONCLUSION TO PART II 

Chimpanzees and gorillas are the only great apes to share sympatric ranges in portions of 

their overall geographical distributions. The ecological principle of competitive exclusion 

is at the core of the study of sympatric species. It states that two species in competition – 

whether for food, shelter or space – must differ in some aspect of their biology, or else 

one species will inevitably drive the other to extinction (Hardin, 1960). This raises 

questions as to which aspects of species biologies are key points of ecological divergence. 

Great ape ecology is argued to be most significantly influenced by the availability of both 

preferred and fallback fruits (Lambert & Rothman, 2015; Poulsen & Clark, 2004) which 

are the main cause of competitive interspecific interactions in primates (Yamagiwa, 

Maruhashi, Yumoto & Mwanza, 1996). As fruits constitute an important part of both the 

CRG and NCC diet, this places them in competition for both food and space in areas of 

sympatry (Abwe, 2018; Dutton, 2012; Etiendem, 2013; McFarland, 2007; Sawyer, 2012). 

Therefore, understanding whether chimpanzees and gorillas have reached a stable local 

coexistence across their range, and how this occurs is essential for the long-term 

conservation of both taxa. Nevertheless, the interactions and ecological divergence 

between the NCC and CRG have yet to be fully investigated.  

This research is the first to investigate the variation in nesting ecology between 

the NCC and the CRG. Within the MOF, there were clear patterns of nesting habitat 

segregation between the chimpanzees and the gorillas. The Mone-Oku chimpanzees 

preferred nesting in mature closed-canopy mid-elevation forest, while the Mone-Oku 

gorillas preferred nesting in secondary and lowland forest. These patterns are not unusual 

and have also been observed in previous studies of central chimpanzees and WLG 

(Morgan, Sanz, Onononga, & Strindberg, 2006; Willie et al., 2013). However, when 

analysis is focused on nesting behaviour, biases may be introduced to claims of habitat 

separation. Previous research among central chimpanzees and WLG have found differing 

patterns of habitat use depending on the methods of investigation (Furuichi et al., 2001; 

Morgan et al., 2006; Tédonzong et al., 2019). For example, where direct observations 

have been possible, chimpanzees and gorillas overlap in their ranging behaviour. While 

nests are located in separate habitats, gorillas frequently range for food in mature forests 

(abundant in preferred fruiting trees) and chimpanzees also range for food in habitats 

other than mature forests (Furuichi et al., 2001; Morgan et al., 2006). At La Belgique, Dja 
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Reserve, Tédonzong et al. (2019) found chimpanzees nested in areas with the greatest 

abundance of preferred fruiting plants, with gorillas nesting in areas with a greater 

abundance of fallback fruiting species. Here gorillas and chimpanzees avoid competition 

by partitioning resources in time and space, although, chimpanzees are the dominant 

species and have competitive superiority over preferred fruiting species as evidenced 

through the highest fruit abundance in chimpanzee preferred habitat (Tédonzong et al., 

2019).  

A tentative comparison of the fruiting species deemed to be important in the 

Mone-Oku gorilla diet (Sawyer, 2012) and the Mone-Oku chimpanzee nesting area does 

not immediately suggest chimpanzees’ range in areas with a higher abundance of fruit 

trees also preferred by gorillas. The fruits of Pycnanthus angolensis are known to be 

consumed by NCC at other sites (Abwe, 2018), and was identified as an important tree 

species for the Mone-Oku gorillas for its leaves, pith and bark (Sawyer, 2012). Although 

abundant throughout the MOF, P. angolensis has a higher importance value within the 

gorilla nesting range (IVI = 74) compared to the chimpanzee nesting range (IVI = 45). 

Leea guineensis and Parkia bicolor, stable fruiting species for the Mone-Oku gorillas 

were not recorded within the chimpanzee nesting range, and Trilepisium 

madagascariense occurred at low densities. However, seasonally preferred fruiting trees 

Pseudospondias microcarpa and Staudtia kamerunensis were relatively abundant within 

the chimpanzee nesting range. One interesting comparison is the absence of Marantaceae 

species within the chimpanzee nesting range. Species within the Marantaceae family are 

important gorilla fallback foods and are highly abundant within the Mone-Oku gorilla 

nesting range (Sawyer, 2012). Given the uniqueness of the Mone-Oku gorillas ranging 

patterns in comparison to most CRG, these flexible behavioural responses that appear to 

capitalise on the abundance of terrestrial herbaceous vegetation and lowland fruiting 

species may also function to reduce feeding competition with chimpanzee communities in 

areas of primary forest.  

There was little overlap between the Mone-Oku chimpanzees and gorillas in 

arboreal nesting tree species preferences. Only two species, P. angolensis and 

Microdesmis sp., were preferred by both the apes. P. angolensis has large leaves and a 

dense crown to enable the construction of a comfortable nest. The bark of P. angolensis is 

known to be consumed by the Mone-Oku gorillas and contains antihelminthic properties 

that may influence its selection as a nesting tree (Gbolade & Adeyemi, 2008; Sawyer, 
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2012). Microdesmis sp. also has a notably higher importance value within the Mone-Oku 

chimpanzee nesting range (IVI = 56, c.f. gorilla IVI = 46), although it has not been 

identified as a food species for the Mone-Oku gorillas. The leaves of some species of 

Microdesmis spp. that are distributed within the area, including M. keayana and M. 

puberula have also demonstrated significant antiplasmodial activity in vitro against 

strains of malaria (Plasmodium falciparum) (TPC, 2019c). While the consumption of 

these leaves by either ape taxa is yet to be identified, malaria parasites have been recorded 

among both NCC and CRG (De Nys, Lӧhrich, Calvignac-Spencer, & Leendertz, 2017). 

Eastern chimpanzees have demonstrated a selection preference towards Cynometra 

alexandri whose chemical properties in broken branches repel mosquitos including 

Anopheles the vector for malaria (Samson, Muehlenbein, & Hunt, 2013). As a number of 

the Mone-Oku preferred nesting trees are known to have medicinal or antimicrobial 

qualities, whether these species are also consumed in the nesting environment is worthy 

of further investigation, especially in the case of gorillas who tend to nest in plant species 

that are simultaneously a food supply.   

Although the chimpanzees and gorillas within the MOF occupied distinct nesting 

ranges throughout the study period, overlapping nesting ranges have been observed at 

other sites, including Mawambi Hills (Etiendem, 2013a, b), Cross River National Park 

(Bassey & Imong, 2018) and the Mbe Mountains (Eban, 2019). The nesting habitat 

preferences of the Mawambi Hills gorillas are similar to those of the Mone-Oku 

chimpanzees and a comparison of arboreal nesting tree species preferences revealed a 

greater overlap than either had with the Mone-Oku gorillas. Treculia obovoidea, 

Strombosia grandifolia, Santiria trimeria and Chytranthus sp. were all preferred nesting 

tree species that in addition to their availability within the nesting habitat must have 

qualities that make them more suitable for nest construction. Especially given the 

preferences for both T. obovoidea and S. grandifolia at other NCC sites (Abwe, 2018). 

These results are suggestive that the nesting, ranging and feeding ecologies of the CRG 

and NCC have a degree of overlap. If NCC is the dominant species in terms of 

competition for fruiting species, as has been observed between WLG and central 

chimpanzees, this may be of some influence in explaining the large areas of suitable 

habitat unoccupied by CRG (Bergl et al., 2012). Further, the predicated loss to habitat 

alteration of secondary forests and lowland areas which are abundant in fallback foods for 

the CRG is likely to force gorillas into areas of primary forest where they may encounter 
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higher interspecific competition with NCC. Therefore, future research across multiple 

sites of sympatry is necessary to determine the degree of interspecific competition and the 

implications of this for the future conservation of each taxon.  

Anthropogenic activities also had differing influences on the nesting ecologies of 

the Mone-Oku chimpanzees and gorillas that have important conservation considerations. 

The Mone-Oku gorillas are benefiting from past anthropogenic habitat alteration that has 

resulted in large areas of regenerating secondary forest. Although the gorillas are wary of 

humans and avoid areas with the highest densities of anthropogenic activity, it appears the 

abundance of preferred food and nesting species outweighs the risks posed by higher 

levels of anthropogenic activity within their nesting range. Nevertheless, these preferred 

areas are now directly threatened as local residents seek to expand their farmland to 

benefit from more permanent cash crops. In contrast, levels of anthropogenic disturbance 

appear to be highly influential in the selection of chimpanzee nest sites, with chimpanzees 

avoiding areas of human activity. As a result of this avoidance, anthropogenic habitat 

alteration does not directly threaten the Mone-Oku chimpanzees nesting range, but there 

is the potential for the loss of forest connectivity and isolation of the chimpanzee 

community.  

Other factors not traditionally considered could also be influencing the 

relationships between anthropogenic activities and ape nesting ecology. The nature of 

anthropogenic activities within the forest is seasonal both in the collection of many NTFP 

and hunting activities. For example, during part of the rainy season between July and 

September, numerous NTFP species fruit and are collected, including bush mango 

(Irvingia gabonensis), kola (Cola acuminate, Cola nitida), bush plums (Dacryodes 

edulis), njansan (Ricinodendron heudelotii), and country onion (Afrostyrax 

kamerunensis). This has the potential to increase anthropogenic activity in the forest 

during this timeframe. At Nga, the intensity may be less as many of these valuable NTFP 

are cultivated in farms reducing peoples’ need to harvest NTFP from the forest. The rainy 

season also brings a higher intensity of trapping activities that are generally restricted to 

within a day’s walk of the village as hunters are less inclined to spend the night in the 

forest during this season. However, in the dry season, especially in late November and 

December as people seek additional income for Christmas celebrations, the intensity of 

hunting within the forest is high and widespread. Although significant seasonal 

differences were not observed in the chimpanzees nesting patterns, the chimpanzees 
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appear to avoid anthropogenic activities regardless of season. The seasonal nature of 

human activities may have a greater influence on the Mone-Oku gorillas nesting range 

and the types of nests constructed that could be revealed through a larger sample size. In 

addition, the outcomes of repeated encounters with the local human populations may also 

be of some influence the perception of risk posed by humans. As discussed in detail in 

Chapter Eight, people’s perceptions of the apes influence their behaviour during a chance 

encounter. Gorillas often generate fear and many hunters will flee in the event of a direct 

encounter, while chimpanzees are less likely to invoke the same degree of fear with 

hunters continuing their path.  

This research highlights the multiple complexities that shape the nesting ecology 

of the NCC and the CRG. In many instances it raises more questions than answers but 

emphasises the need to expand our ecological investigations past the species level if we 

are to truly understand the place of these sympatric apes within the wider landscape.  
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7 PART III: THE HUMAN-APE 

INTERFACE 

This section of the thesis investigates the complexity of human, gorilla and chimpanzee 

intra-actions within the MOF through an ethnoprimatological approach. Here I aim to 

build upon the ecological information gathered from Part II by acknowledging and 

valuing the human experience of those who share this landscape with the apes (Hofner et 

al., 2018; Setchell et al., 2017). The human-ape interface presented here is largely 

informed by participant observation and semi-structured interviews in the villages of 

Eshobi and Nga. Additional historical, economic and political sources are incorporated to 

provide the full context of how these factors have shaped this complex interface. The 

Mone-Oku Landscape presented in Chapter Eight represents the intra-actions as known 

and perceived by the people of Eshobi and Nga. In Chapter Nine, the intra-actions within 

the landscape are then placed in a wider historical and socio-political context that allowed 

for a reconsideration of the dominant conservation narratives that currently shape CRG 

and NCC conservation programs.  

The human-ape interface presented here is shaped by my background, my research 

interests, and wider events at the time of this fieldwork. As a Pakeha or a New Zealander 

of European descent I come from a Western, educated, democratic and comparatively rich 

country, that is also recognised as a biodiversity hot-spot (Myers, Mittermeier, 

Mittermeier, Da Fonseca, & Kent, 2000). Despite growing up surrounded by the endemic 

fauna and flora of New Zealand, I became fascinated with primates through books and 

toys from a young age. Specifically, my passion for gorillas grew from family holidays to 

Australia, where I was captivated by the behaviour of zoo-housed animals. My 

undergraduate career at the University of Auckland, New Zealand began with studying 

law and history. I fell into anthropology when I discovered that I could learn more about 

primate behaviour and ecology in this field. I also continued to study law with a focus on 

international, environmental and animal law. This opened my eyes to the many ways that 

humans’ impact both animals and the environment. This interplay between people, 

animals and the environment was reinforced when I volunteered for a research position 

with a local NGO in Cameroon that focuses on conserving the CRG in 2010. Through this 

programme, I began to see, first-hand, the interplay between local people and NGOs, and 
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the effects this can have on the conservation of a relatively unknown gorilla taxon. While 

I was in Cameroon, I also became enchanted by the country and its people. On my way 

back to New Zealand, I visited the mountain gorillas in Uganda. This allowed me to see 

the differences between these two gorilla species, which have experienced different levels 

of protection over time. After this trip, I knew that I wanted to continue my studies with a 

focus on the CRG that soon came to include the NCC within Cameroon. 

My introduction to Akwaya Subdivision began in June 2014 and from the start 

highlighted my status as a ‘whiteman’ and ‘Wildlife’ that soon transformed into my 

acceptance as an ‘Akwaya girl’ (Figure 7.1). It also introduced me to the logistical 

difficulties of the region, a topic that arose continuously throughout my travels. My visit 

was timed to begin with the Wildlife Conservation Societies (WCS) Gorilla Guardian 

Program (GGP) so the team was available to assist in my travels and introduce me to the 

first village Eshobi: 

Our bush taxi was ready to go. I was told by the WCS staff I was riding in 

the cab of the utility vehicle with one very strong lady, Vivian, a cacao 

buyer from Mamfe and her driver. Behind us the vehicle was loaded up 

with all our luggage plus at least eight men (WCS staff and eco-guards) 

and two children. I now know what they mean about the road, I’m not sure 

how all those people hung on, because I am sure I would have bounced 

off! I was struggling in places not to break the tray of impeccably wrapped 

eggs my field assistant said he could not survive without. The road is not 

so much a road, but rather a 4 x 4 wheel drive track people would use at 

home for fun. Our average speed was probably only 30 km/h but after we 

dropped Pius at Nyang it got even worse. First was the river crossing the 

vehicle only just made, I had to lift my feet up as the water kept rising 

through the floorboards of the vehicle. Then we all had to clamber down at 

the larger hills, with the others helping to push the overloaded vehicle up 

the muddy trenches, with ‘it no easy’, ringing in my ears. Perhaps the most 

depressing part of some river crossings was seeing pillars for a bridge that 

had never been constructed. With a few additional stops to cater for the 

overheating engine, the 48 km trip to Akwa took us over six hours. Vivian 

told me she doesn’t usually travel this far to buy but transporting 

‘Wildlife’ made the trip worthwhile. Usually she waits to hear from the 

people that they have a vehicle load and if the weather is okay, she will 

travel to buy from them.  

Our arrival in Akwa was one full of commotion, the children washing at 

the river had rushed ahead to let the village know Wildlife had arrived. 

Women crowded our exit from the vehicle, with others unloading our bags 

and laying claim to them. They were looking to me to give permission, 

while I looked to Albert to try and understand what was happening. The 

village head of Akwa soon emerged to settle the disputes among the 

women and before long the chosen women were loaded up with our gear 
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and on their way to Eshobi. It felt like we were trailing along behind the 

women, and before we reached Bantaco the rains hit us. One family let us 

shelter inside their house and kindly found some bubble wrap to protect 

the eggs that were ready to fall from the disintegrating wrapping. As the 

rain eased, we continued, I’d lost track of time, but before long children 

started running towards us and guided us towards the Eshobi village hall.  

Aside from the curious glances of the children through the windows of the 

hall, Eshobi village seemed very quiet in that moment. We set our tents 

and got into dry clothing, then as the rain eased further, women started to 

come by bringing plates of boiled corn, plums, banana, plantain, garri, and 

soup. The village chairman arrived to sit with us after we ate and Texas, 

the local hunter who works with the GGP brought the palm wine. I was 

told we would talk in the morning but tonight they must celebrate having a 

whiteman in the village. As Albert shone his flashlight around the hall, I 

was surprised to see it so full of faces, men to one side, women to the other 

all seeking to share a cup of the palm wine with us (FN, 14/06/14).  

Arriving in Eshobi with the well-respected Albert Ekinde from WCS and an ‘eco-guard’ 

along with our waterproof sealine bags, my position as ‘Wildlife’ was instantly 

entrenched, and it was a position that was difficult to distance myself from. For example, 

Mammi Elizabeth from Eshobi stated in her interview: “You are Wildlife, check the bush 

and work for government” (IE47, 19/10/14). Another Eshobi woman expanded on this 

distinction: “You are Wildlife because you don’t go bush to hunt. You want to look at 

animals” (IE45, 19/10/14). However, this did not hinder the excitement after a village 

meeting was held to discuss my research. The Eshobi people blessed my research after 

their initial surprise that I was not passing through as every researcher before me had 

done. 

Eshobi is one of the smaller villages within the subdivision with a population of 

around 200 people from five founding families (41 homes in the village) (Figure 7.2). 

Throughout my research I was welcomed to stay within the village hall with my 

‘outsider’ field assistants. Mesumbani Samuel Egbe, the village chairman insisted a 

teenage girl, Becki, be one of my local guides to the village. Becki was one of the few 

children who was enrolled in high school before the birth of her baby towards the end of 

the research, and she could understand my ‘grammar’. She became a valuable informant 

and guide to village protocols, along with the two Eshobi hunters I predominantly worked 

with in the forest: Nkwa Texas Essa (Texas) and Ako Clement (Papi). Mesumbani 

Samuel Egbe, was also a great teacher spending an hour with me each day we were in the  



 

142 

 

  

 

Figure 7.1:  Map of Akwaya Subdivision. 
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Figure 7.2: Sketch map of Eshobi Village. 

village enabling me to learn key phrases in the local Denya dialect. The women of Eshobi 

were wonderful teachers when it came to the processing of NTFP, allowing me to 

participate in making palm oil and cracking the njansan. During our forest work, we were 

frequently visited in the evening by a few of the Eshobi men when they were hunting to 

check all was well and share the village news. Initially these men were wary of my role 

and would hide their guns and any bush-meat before arriving at camp. As I gained their 

trust, these visits became a valuable learning experience and the men were happy to share 

their hunting adventures, proudly showing me the animals they had successfully killed. 

Overall, I felt accepted within Eshobi village rather quickly, indeed they were soon 

advising the surrounding villages I was Eshobi’s whiteman. One year later, in a parting 

letter at the end of my research, I was given the status as a daughter of Eshobi. 

My initial impression after arriving in Nga village following my introduction to 

Eshobi was that I had entered another world despite it being only 14 km walk away:  

We gingerly crossed a big river and the current was swift. I was exhausted 

after the funeral at Eshobi and concentrating so hard in order not to slip on 

the river stones. As we reached the other side we were surrounded by 

gardens and fruiting bush mango before we burst into the first quarter of 

Up-Nga. It was late in the afternoon and as the women and children saw 

us, they rushed joyously from the houses shouting ‘Sarah, Sarah, Sarah!’ 

Felix stopped to talk with some of the women he knew and explained that I 

was another researcher. The fact I wasn’t Sarah Sawyer appeared to cause 

some initial disappointment.  
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The children rebounded quickly and took my bag, leading me over another 

river up to the main village quarter and into the village hall. The hall felt 

like the Hilton in comparison to Eshobi’s hall. The mud brick walls were 

finished, there were shutters on the windows, a high ceiling covered with 

corrugated zinc, and large back rooms. Perhaps the most exciting part, they 

have a toilet behind the hall. It is a long drop with palm frond walls and a 

logged floor, aside from the black snake at the bottom of the pit, I am so 

excited for the toilet! Apparently, it is not used by the village and is only 

for important people passing through (FN, 26/06/14). 

My first impression was that it felt a lot harder to make relationships with the people of 

Nga. Aside from several of the hunters we worked with and the children, few people 

would stop by to visit and speak with us. I was told by one of my field assistants this is 

because the people here are more respectful and hardworking, as evidenced by their 

completed village hall, and that they are used to having white researchers stay here. I felt 

like the resulting implication of his statement was that white researchers did not want to 

be hassled by the daily village life and would rather be alone to continue their work 

before entering the forest.  

The settlement structure for the people of Nga differs from those at Eshobi. There 

are two village sites, Up- Nga and Tito, separated by approximately 5.5 km. Though, all 

are governed by one chief and members of the Traditional Council are located across both 

sites. The entire village population is around 500 people, with 28 homes located at Up-

Nga (Figure 7.3). In some ways I was like those researchers who had come before me, 

spending most of my field time based at Up-Nga so I could be near the gorillas. 

Nevertheless, I was also able to build rapport with the people located at Tito as we passed 

through with the aid of William, the Gorilla Guardian, and my entertaining encounters 

with one elder, affectionately referred to as Great Hunter Pa. I also faced some difficulty 

initially in reaching out to potential female participants in what is a highly patriarchal 

society. After discussions with the key village men I found that the information about my 

research project did not reach many women, most of whom were reluctant to attend the 

village meetings. Upon reflection and discussion with the key women in the village, I was 

able to make a separate presentation to the Women’s Village Council, advising them that 

their experiences and perceptions were equally important to my project. From thereon, the 

women were keen to participate in the interviews and farm visits and I was able to 

develop some meaningful relationships with several women in the village. Although I had 

to work harder at Nga to develop a rapport with the people and break previous stereotypes  
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Figure 7.3: Sketch map of Up-Nga village.  

 

 

of researchers, my active interest in their daily life not just the gorillas and the 

chimpanzees certainly helped to achieve this. 

One topic that is generally absent from this research is the trade in bushmeat. This 

was a topic that was difficult to research beyond the village due to the concerns 

surrounding the wider Ebola crisis of 2014. As news of Ebola spread around the world, 

and cases were found in neighbouring Nigeria, my university sought to bring me home 

with the belief Ebola would soon present within Cameroon. After corresponding with 

WCS, my supervisors, the University of Auckland Manager of Performance and Risk, a 

contingency plan was finally agreed upon that allowed me to continue my work until the 

event of an outbreak in a country bordering Cameroon. I must admit it felt wrong, 

knowing in the event of a terrible outbreak I would be swept back to the safety of New 

Zealand, with those I had come to consider my new friends and family having to stay and 

ride out the potential wave of disease. While my family and friends back home were 

concerned for my safety, my field assistants were dealing with the situation in the context 

as they saw it:  

Talking about Ebola with the boys was rather enlightening, they were 

laughing at Simon and I refusing to eat any bushmeat this trip and snuck 

off to peoples’ houses while we were in the village to go and eat. I said at 
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the start of the trip I was not there to monitor what they ate, but I couldn’t 

afford to take the chance myself. Felix told me I was silly to worry for 

them; they have been eating monkey and bushmeat all their lives and they 

are fine. He said that here they are lucky as the forest protects them from 

disease unlike the people in the north [suffering from Cholera] (FN, 

12/10/14).  

Texas and William re-joined us at camp with big smiles on their faces. 

Always the clown Texas pulled a small fruit bat he had managed to catch 

from his hunting bag. He proceeded to start preparing it to cook and eat in 

his special pot, singing loudly ‘Ebola, Ebola, Ebola’ throughout the 

process (FN, 26/01/15). 

Despite the numerous warnings from health officials over the local radio stations, Ebola 

was never perceived to be a real issue in the MOF and the crisis did little to reduce 

people’s reliance on bushmeat. However, the closure of the borders with Nigeria from 

August 2014 for several months had an untold impact on the Cameroon economy and 

throughout this timeframe bushmeat stands in the markets of Mamfe and Bamenda were 

also closed, limiting local trade from village to market. The market closures may have 

had an impact within the MOF reducing the number of hunting signs observed during this 

period. Specific to the NCC and CRG, the following chapters suggest the people of 

Eshobi and Nga villages no longer hunt the apes, although the wider bushmeat trade 

comprises a significant threat to the conservation of both ape taxa.  
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8 UNEASY NEIGHBOURS: LOCAL 

KNOWLEDGE AND PERCEPTIONS  

 

Okabi, who was an old and intelligent hunter, was able to tell me 

that the male and female together gather the material for their 

nests. This material is leafy branches with which to make the roof, 

and vines to tie these branches to the tree. The tying is done so 

neatly, and the roof is so well constructed, that until I saw the 

nshiego actually occupying his habitation, I could scarce persuade 

myself that human hands had not built all. 

(Du Chaillu, 1871, p. 271) 

 

Introduction 

Traditional or local knowledge is becoming increasingly valued by scientists and 

conservationists alike as studies continue to show positive correlations between 

traditional knowledge and biodiversity conservation (e.g., Etiendem et al., 2011; Riley, 

2010; Stacey, Karam, Meekan, Pickering, & Ninef, 2012). For example, a traditional 

taboo against the hunting of the CRG contributed to the establishment of the Kagwene 

Gorilla Sanctuary (Sunderland-Groves et al., 2009). Nevertheless, ethical implications 

arise as to how traditional knowledge is applied and how to approach conflicting 

knowledge systems (Carothers, Moritz, & Zarger, 2014). Amir (2019) believes that 

conservationists have capitalised on traditional practices where it suits them but fail to 

acknowledge traditional beliefs and practices where they do not aid Western conservation 

values. Further, many conservation programs seek to prescribe new values and moral 

frameworks without first seeking to understand local ways of knowing and how this has 

contributed to the persistence of species conservationists seek to protect (Dunn et al., 

2014; Morgan et al., 2011). Within primate conservation, ethnoprimatology offers a 

methodological approach that seeks to acknowledge and value the human experiences of 

those who share the landscape with threatened species (Hofner et al., 2018; Setchell et al., 

2017). Although it seeks to contribute to the conservation of threatened primate species, 

ethnoprimatology is equally concerned with how human lives and identities are shaped by 

their intra-actions with primates (Haraway, 2008; Jost Robinson & Remis, 2018).  
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This chapter represents a collaboration between myself and the people of Nga and 

Eshobi villages. Although bound to some extent by my research focus, here, the people of 

Nga and Eshobi recount how the Mone-Oku landscape and the animals within shape their 

lives and livelihoods. Interviews with participants also included discussions surrounding 

the past, in an attempt to understand how the historic relationships between people, the 

MOF, and its wildlife, may affect current interconnections (Dore, 2017). I begin with 

discussing past and present perceptions of the MOF itself, as it was the forest which held 

the most significance to the people of Nga and Eshobi. I then explore current hunting 

practices within the forest, followed by people’s perceptions of hunting in the past. The 

final sections of this chapter explore the local perceptions of the CRG and the NCC, 

before discussing people’s understanding of conservation and how the villages of Nga 

and Eshobi conserve the MOF.  

 

The Mone-Oku Forest as an unlimited economic resource 

Throughout my interviews within Eshobi and Nga the importance of the forest was 

repeatedly emphasised in both present and historical aspects of life for the people (see 

also Chapter Nine). This section focuses on the current perception and use of the forest as 

an economic resource, through hunting, the collection of non-timber forest products 

(NTFP), or its conversion to farmland. The general description of a ‘fine’ or good forest 

included: many NTFP, animals that could be eaten as opposed to those that damage crops, 

and that the forest’s land was fertile upon clearing. A ‘bad’ forest was generally one that 

lacked these resources. Women were more likely to comment on bushmeat and NTFP in 

their descriptions. For Cidonie, the wife of my field assistant William, a “good bush has 

different kinds of animals, snails and lots of plants. Bad bush is overhunting and no more 

animals in the bush” (IN5, 15/09/14). Another Mammi (elder woman) at Nga reflected: 

“Forest is fine when people come to study, it makes me realise have a good forest. Places 

like Akwa with no forest, forest not fine if no beef there, no NTFP then forest is bad” 

(IN10, 17/09/14). Bushmeat and NTFP were also important to the men, however, they 

were also more likely to incorporate the soil quality and conversion to farmland as part of 

their descriptions of a forest. George from Eshobi commented: “fine bush has animals and 

crops that grow, this bush be fine. Bad bush, soil not fine, when mixed with sand not fine 

for cultivation” (IE30, 2/10/14). Another man from Nga stated: “A good forest is one with 
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fertile soil for clearing, dark soil is fine place to start to cultivate farms. Bad forest is 

gravel, gravel, gravel and sand, it be no fine” (IN11, 26/09/14). The MOF is seen as a fine 

forest, as it still provides for the people of Eshobi and Nga. This is despite the changes 

people have observed during their lifetimes.   

When participants reflected on the changes to the forest they had seen during their 

lifetimes, the majority stated that the forest itself had not changed but the animals had 

reduced. Older participants also noted the local extinction of many animals, including the 

forest elephant (see below). Around Nga, Nkuyu reflected: “There were more animals 

when I was young. The forest itself is the same just less animals. Plenty of gorilla when I 

first born now there are less, blue duikers also are less, likewise porcupine” (IN7, 

16/09/14). Pa Emmanuel describes a similar scene around Eshobi: “Less animals now 

from when I first hunt. Less monkey, antelope, water beef. Monkeys are my favourite to 

hunt and chop” (IE33, 3/10/14). Tauchie Lucas stated that: “real bush is the same, but 

corner, corner forest now farms” (IE42, 18/10/14). Only a few participants acknowledged 

that the lowland forest is ‘shrinking’ as it is cleared for farmland. Around Nga, Tanche 

acknowledged: “Forest is reducing due to farming and hunting has taken the lives of 

many animals. Tito area was all forest in the past before farms” (IN12, 26/09/14). Robert, 

an Eshobi elder and medicine man recalls: “In those days the forest was closer, now with 

cultivation the forest has shrunk. People are making bigger farms so even those animals 

that come to eat, there is still food for the family to eat” (IE31, 2/10/14). However, for 

those who recognised the reduction in the forest, the belief remained that there will 

always be enough forest, no matter how much is cleared for farmland. Mammi Elizabeth 

stated: “Farming area has increased. Every year they are clearing new farms from the 

black bush. They have enough bush to maintain it, even with the clearing for farms” 

(IE47, 19/10/14). Another lady from Eshobi noted: “Forest is now open, open, open, 

forest still plenty big, no matter how big your power is, the forest will still be there” 

(IE43, 18/10/14). The increased forest clearance for farmland has arisen from the shift to 

cacao farming as the main cash crop within the villages (Chapter Nine). As the forest is 

perceived to be large enough to accommodate the increase in farmland there are limited 

rules regarding the location and size of a farm. 

There was a strong desire by nearly all the participants to expand their farmland as 

a means to increase their income to provide education and healthcare for their children. 

The exceptions were the elderly and ill, who recognised the limits of their strength. For 

village indigenes, the main provision regarding farmland is that you do not intrude upon 
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neighbouring farms. As Cidonie explained, there are “no rules just extend as far as your 

strength takes you. The forest is too wide so can make the farm as big as you can. You 

expand to get more yields and more money” (IN5, 15/09/14). Farms can be created 

anywhere within the forest, as Pius told me “can just go any side, provided the land is 

vacant forest” (IN1, 14/09/14). In addition, a person may have multiple farms of any size, 

as Tuku wished: “If I was feeling strong, I would clear as I go and never look back” (IN9, 

16/09/14). One Pa from Tito explained: “It’s our forest, no rules to follow. But when 

planting you must not go near another man’s own. Five to seven hectares is the ideal size, 

clear, then go back to keep clearing, otherwise all will die if get to twenty hectares” 

(IT18, 29/09/14). Although many stated there were no rules, a second key provision 

emerged, if you clear a farm it must be maintained. Texas elaborated: “Twelve hectares is 

a big farm. I currently have three hectares for forest and three for secondary bush. Chief 

gives order, if people destroy forest and don’t maintain farms, don’t clear nine hectares 

then can’t maintain, only clear one hectare each year” (IE44, 19/10/14). The requirement 

of maintaining one’s farm appears to limit many farms around Eshobi and Nga to two or 

three hectares. Gabriel, the Chairman of Nga advised: “Big farm about five to seven 

hectares. To be able to have a bigger farm you need labour from others. If you have a 

large farm need to employ people” (IN2, 14/09/14). Laurence, a farmer at Tito 

commented: “Just starting to cultivate here, not enough money to clear whole forest, just 

managing ourselves with our labour. Five hectares is a fine farm for me because my pikin 

will come chop another one” (IT20, 29/09/14). Although many people desire large 

productive farms, they are labour-intensive and frequently require input from paid 

employees. Despite this, the desire remains due to the increased income and additional 

benefits. A large farm reflects the individual’s strength, earning prestige and some power 

within village politics (see Chapter Nine). 

During my fieldwork I was able to observe the creation of new farms during the 

dry season and noticed that farms, especially around Nga, were being established within 

the nesting range of the gorillas: 

We left not long after 8am towards Manta road and then up, up, up 

towards Aviango’s cave. As we followed the path from one of my first 

recce walks, it was astounding to see the changes that have taken place in 

under a year. With the dry season people are creating and extending their 

farms, the forest no longer reaching out to entangle me but open and burnt, 

with only a few trees remaining in places. One of the first gorilla nest sites 

we recorded was here, all traces are now long gone. It is slightly scary how 

quickly they are clearing this side, given how close the gorillas have been 
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nesting. I hope this does not cause problems for the people and the gorillas 

in the future (FN, 6/03/15).  

These new farms at the forest-farm boundary appear most susceptible to crop-foraging by 

the gorillas. Gabriel confirmed: “Gorillas chop farms for here, there are many here, they 

have improved” (IN2, 14/09/14). Another Nga man noted: “…have seen [them] destroy 

banana in farms over five years ago. Now more farms surrounding so they don’t come” 

(IN11, 17/09/14). Currently these events appear to be isolated and are generally tolerated 

by the people of Nga, but some people fear crop-foraging may increase. One lady from 

Tito expressed this sentiment when she spoke of the changes that have occurred through 

the GGP: “brought changes, gorillas become many, but as they become many, will bring 

palava as they damage crops” (IT27, 1/10/14). Great apes are known to exploit modified 

habitats such as degraded forests, plantations, and farm-forest mosaics near human 

settlements when they are not heavily hunted (Campbell-Smith, Campbell-Smith, 

Singleton, & Linkie, 2011; Hockings, Anderson, & Matsuzawa, 2009; McLennan, 2013). 

The frequency of which the apes enter farmland and the types of crops they feed on 

appears to be the most influential in people’s perceptions of the apes. For example, in the 

Hoima District, Uganda, chimpanzees are known to forage on agricultural crops 

consuming fruits such as paw-paw, banana, mango and pineapple (McLennan, 2008). The 

feeding on agricultural fruits is generally tolerated by the local people, but when the 

chimpanzees are found feeding on cash crops, including cacao, farmers become intolerant 

(McLennan, 2008). With the forest clearance around Nga largely for cacao farms, an 

increase in crop-foraging by gorillas has the potential to reduce farmers incomes’ and 

alter local perceptions, especially if the gorillas begin feeding on cacao fruit as they have 

been observed doing around Nki National Park, East Cameroon (Oishi, 2013).   

While at first glance it may appear that the clearance of forest is random, there are 

limits, with the technology currently available, to the areas that are suitable for expanding 

villages and farmland. With the increasing populations, villages tend to follow the 

patterns set out from the colonial administrations (Chapter Nine). They tend to be near a 

large water body for drinking and washing, have land that is relatively level without too 

many stones and there must be adequate space for everyone to construct a house (IN2, 

14/09/14; IN3, 14/09/14). People also look for a variety of qualities when selecting new 

areas of forest to clear for farmland, including proximity to the village, level or gently 

sloping land, and the ability of the land to produce many crops. Laurence stated: “When 
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starting farm look down, see for stones, worms where they shit, and streams, worm is the 

most important, shows area is fertile” (IT20, 29/09/14). William also commented on the 

importance of earthworms: “Dig soil to look at, leave sandy soil, clear soil is good, also 

look for earthworms, good soil that” (IT17, 29/09/14). Martin noticed the difference 

between farms on the slopes at Nga compared to the level land at Tito: “Moving has 

changed things, stones not here. Here crops grow fine, place is level. Hill was weary 

[hard-work], damaged banana and plantains, they would fall over” (IT16, 28/09/14). 

There was also a preference to clearing new farms from the forest rather than secondary 

regrowth, Simon from Eshobi noted: “Fine place is virgin forest. If soil is red, red, red, it 

no be fine. Soil be a darker brown colour” (IE36, 3/10/14). Another woman from Tito 

explained: “Places where sticks are small, not fine to start farm. Best places are tight 

bush, open is not fine” (IT26, 1/10/14). The outcomes of these preferences are that a large 

quantity of lowland forest around the villages is being cleared for new farmland. 

The directionality of forest clearance is also shaped by village ownership rights as 

both Eshobi and Nga seek to solidify their borders from encroachment by neighbouring 

villages, especially Akwa and Bantaco. Ownership is implied once the land is cleared and 

worked. When traditional boundaries are not seen to be respected between villages, 

cultivation is believed to be the main way to ensure the land remains under village 

ownership. However, this was not enough to resolve the dispute between Eshobi and 

Akwa that was diffused by government intervention. Pa Tiku Matis Ako recalled: “Akwa 

people problem, brought in government, have divided the bush. Stranger come who was 

clearing, village said he encroached on Eshobi side, government then set boundaries for 

clearing, boundaries between the villages not individuals” (IE35, 3/10/14). Texas further 

explained to me one day as we travelled to Akwa, that most people are focused on 

clearing the lowland forest between Eshobi and Akwa so the ‘Akwa strangers’ cannot 

attempt to claim any more land the people of Eshobi believe is rightfully theirs (FN, 

22/10/14). Nga also sought to maintain their traditional boundaries and the relocation of 

the village to the Tito site, discussed in Chapter Nine, was also shaped by the 

encroachment of Akwa people on the land that is believed to rightfully belong to the Nga 

people.  

Overall, the MOF is held to be more important than any of the individual aspects 

within it. Further, it is through the conversion of the forest to village sites and farmland, 

that ownership and identity are established. The people of Nga and Eshobi value their 

forest and what it can provide for them. Although there is recognition that some of the 
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resources, mostly animals, are decreasing to a certain extent, the belief remains that the 

forest is large enough to continue to provide for them, it is unlimited. From a 

conservation standpoint, the perception of the MOF as an unlimited economic resource 

and the desires expressed by many to increase their farmland, whether or not this is 

actually realised, raises concerns for the future of the CRG and the NCC. These concerns 

are already evident in the dominant conservation narrative, that habitat alteration by local 

people is a key threat to the apes’ survival and is discussed further in Chapter Nine. 

Nevertheless, anthropogenic habitat alteration can have both positive and negative 

outcomes depending on the primate species affected, the type of alteration and its spatial 

and temporal extent (Felton et al., 2010; Ganzhorn, 1995). As seen in Chapter Five, the 

abandonment of farms around Up-Nga has created an area currently favoured by the 

Mone-Oku gorillas for nesting and feeding. A lack of understanding of the degree to 

which the CRG and the NCC are able to adapt to anthropogenically altered habitats and 

the long-term ecological consequences of such behavioural modifications means we 

cannot clearly predict the outcomes that arise from the perception of the forest as an 

unlimited economic resource. Although, people’s actions within the forest and towards 

the apes will be influential in the overall outcome.  

 

Current hunting practices  

Hunting within the Mone-Oku landscape  

The traditional boundaries between villages that border the MOF are demarcated by rivers 

and extend deep into the forest’s interior. Within each village’s section of the forest, there 

are no set boundaries to where a village man can hunt, but men will usually hunt in the 

areas they are familiar with, often the areas they have learnt from their father. Only a 

small minority of men in each village would describe themselves as hunters rather than 

farmers. There was a social stigma attached to those few hunters who did not have a farm, 

especially a cacao farm (see Chapter Nine). Although, nearly every man will spend some 

time hunting or trapping in the forest and the farm to feed themselves and their family or 

to gain a quick cash income in times of need. Bushmeat and river fish are the main 

sources of protein in the area. Chickens are found throughout the villages but only the 

roosters are eaten and are usually saved for ceremonial occasions. Livestock is hard to 

raise on the borders of the forest, other than the occasional goat that again is usually 
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saved for ceremonial occasions, the only livestock I came across where two older piglets 

at Nga. These piglets did not survive longer than two weeks before they died of an illness 

within the village, despite this the meat was still sold (FN, 30/09/14).  

The income generated from hunting can be lucrative, depending on the animals 

hunted and where they are sold. The animals frequently sold within the village included 

blue duikers (3,000 francs), brush-tailed porcupines (3,000 francs), and monkeys whose 

price varied depending on the size of the monkey. Larger animals fetched a higher price 

with red river hogs (15,000 francs) and Olgiby’s duiker (10,000 francs) the most 

frequently hunted of the larger animals. If a hunter carries the bushmeat to markets in 

Mamfe, Bamenda or Nigeria the income earned can double from the price received within 

the village. My introduction to the preparation of bushmeat for sale was difficult for the 

primatologist in me (Figure 8.1): 

Pius called me over to his kitchen so I could take a photo of him with the 

Mona monkey he had shot that morning. I was apprehensive, I had yet to 

see them in the forest and I was not sure I wanted to see one dead. He held 

it up for the photo, the sweet little thing was so lifeless, but it was also 

going to help Pius and his family out once it was sold. I tried reminding 

myself it is no different dad and grandpa butchering the sheep we had on 

the farm growing up. I showed Pius the picture and he was delighted, 

insisting I print the photo and bring it back on my next trip. Then he placed 

the monkey over the fire, carefully turning it to ensure all the hairs were 

removed. I stayed, transfixed on the process despite the nausea rising due 

to the terrible smell. After the hairs were removed the monkey was quickly 

gutted then stretched out over some sticks before being placed above the 

fire to dry out. Pius told me he should be able to fetch around 3,000 francs 

for the monkey if he carries it to Mamfe for sale (FN, 5/07/14).  

Over the course of my fieldwork, I witnessed the preparation of bushmeat frequently. 

When the village men came to check on us in the forest, bringing news or fresh fruits, 

they often hunted on the way. As I could not hunt with them, this was the main 

opportunity for me to see many of the animals within the forest that alluded us during the 

day and gave me an understanding of how the animals were hunted. My field team also 

purchased a few animals for their consumption on occasion, drying the meat the same 

way as the monkey, as tinned meat and dried beef was not always considered ‘real’ food. 

When hunting the men travelled lightly as they moved through the forest, even if 

they planned to spend several days hunting from their bush-huts. A man’s bush-hut is in 

the area of the forest he hunts in. They are constructed from forest saplings with the 
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occasional plastic roof and usually contain a few pots and a bed. Bush-huts are usually 

close to a stream, allowing the hunter to clean and smoke the animals he has successfully 

gained. Some hunters’ bush-huts were easily located along the main footpaths of the 

forest, while others chose to conceal their bush-huts to stop strangers from using them 

and to provide a form of protection from adversaries and government (Figure 8.2). The 

typical hunter’s toolkit consisted of a gun, several cartridges, a machete, bush bag, 

headtorch and occasionally hunting dog(s). A lot of hunting occurs during the night, the 

hunter will move through the forest with his headtorch on and watch for the reflection of 

an animal’s eyes in their light, then he will make his shot. In this way we saw duikers, 

porcupines, civets, hyraxes, mongoose and rat roles falling prey to the hunters. Hunters 

would try to catch pangolins, that were not formally protected at the time of this research, 

and kill them by hand, rather than use an unnecessary cartridge. The cost of cartridges at 

400 francs a piece is seen by many to be too expensive to waste. Men can become torn 

whilst out hunting between not wanting to waste a cartridge, and the need not to return 

home empty-handed. In these instances when the night has been unsuccessful for larger 

game, some will resort to shooting rat moles, providing their family something to eat for 

the following day(s). 

Hunting intensity varied throughout the forest with most hunting signs in the 

lowland areas between Eshobi, Nga, Tito and Bantaco (see Part II). This was the area of 

forest where we did not observe any signs of the apes but we frequently sighted troops of 

monkeys including drills. Even to my less experienced eyes, the difference in this section 

of the forest left an impression on me: 

There is definitely a lot of hunting this side of the forest. You have Eshobi, 

Nga, Tito, and the ‘strangers’ – Akwa and Bantaco – all meeting up on this 

level land. There are so many hunting paths, everywhere I look I see 

hunting paths. Texas laughed at times, we would follow a hunting path to 

our plot, and then find another hunter has missed the path slightly and cut 

his way through the forest. We also passed a site earlier in the week where 

a hunter had waited for his porcupine. It was the most elaborate I have 

seen yet; he had constructed a nice seat and made a shade of leaves to wait 

out the night. I’m guessing he was successful as there was also a fresh 

cartridge (FN, 23/01/15).  

Our assessment of hunting intensity for this side is also likely an underestimate. My local 

field assistants warned me this is also the area a notorious man from Bantaco likes to hunt 

in. Rather than leave for the forest with several cartridges at a time, he apparently carries 

a belt of ammunition and knows the ways of ‘Wildlife’. Therefore, he knows to always  
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Figure 8.1: The deceased mona monkey prior to the drying process. 

Figure 8.2: A disintegrating bush-hut. 
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collect his cartridges as he hunts. The presence of outsiders within the forest was a 

complaint voiced by all Eshobi and Nga men who hunted. The people of Eshobi 

frequently commented that hunters from Kunku, Akwa and Bantaco villages entered their 

side of the forest and took their animals. While those from Up-Nga said the main 

trespassers were from Mbu, but they also had problems with hunters from Akwa and 

Bantaco villages. We also observed evidence of outsiders entering the forest and hunting 

around the chimpanzees nesting range throughout our fieldwork with small fires close to 

streams where the animals had been butchered. 

As we camped in the forest conducting our surveys it was rare to go a night 

without the sound of at least one bullet echoing through the forest. However, in 

November hunting began to increase and after the full moon had passed hunting peaked 

in mid-December, where it felt nearly every man had entered the forest to hunt. During 

this time people are seeking to ensure there is enough food for Christmas celebrations and 

boost their incomes to provide some presents by selling the surplus meat to traders. The 

dry season makes hunting more successful as the leaf litter gives the movement of 

animals away during the night and it is when the favoured ‘chukuchuku’ tree (Antiaris 

toxicaria africana) fruits. During this time, my field assistants could not help but assess 

the trees as we moved through the forest. Papi told me first you need to find out if the tree 

is a ‘good woman’, with sweet fruits the animals will like, as not every tree produces 

sweet fruit (FN, 28/01/14). They will also look around the tree searching for animal trails 

in the leaf litter and signs of porcupines sent marking. The porcupine’s scent marking 

leaves black patches on the sticks in the leaf litter with a distinctive odour that was 

difficult to remove from one’s senses (FN, 5/12/14). Having scouted out an area during 

the day, the hunter will then move to his chosen tree around dusk and wait to hear the 

shuffling of the dry leaves indicating the porcupines and duikers have come to feed. This 

lie in wait tactic allowed some hunters to return with up to six animals in one evening 

(FN, 5/12/14). 

During the rainy season (April to October), the focus moves from hunting to 

trapping, although men still carry their guns in hope of an opportunistic encounter. The 

soft ground during the rainy season means animal tracks are easy to observe, with my 

field assistants telling me the animals will follow certain paths to avoid getting overly 

wet, therefore the best place to locate traps and snares is in these paths (FN, 18/06/14). 

Many traps and snares recorded during our forest surveys were located within 10–20 m of 
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a main footpath. Those recorded off the main paths tended to be in areas easily accessible 

with a gradual slope and open understory (Part II). The number of traps and snares set 

depends on an individual’s strength, with people reporting they set anywhere between 

30–150 traps or snares each season. Ojong Solomon stated: “Go bush for traps and 

hunting … July set traps, have 150 traps. Frutambo usually get caught in traps, porcupine, 

red deer. Usually catch one or two animals every four days” (IN13, 26/09/14). People 

were also aware of the waste that can occur when an individual set too many traps and 

fails to check them. As one man from Nga commented “Traps they be the worst, some set 

200 to 500 traps but never check them” (IN11, 26/09/14). Checking traps and snares is 

usually restricted to a daylight activity as men will rarely stay overnight in the forest 

during the wet season. This is also reflected in the location of most traps and snares we 

recorded, with the range generally restricted to ensure it is within a day’s walk of the 

village.  

The forest does appear to have a small reprieve from hunting and trapping 

activities towards the end of the rainy season (September to October) as peoples’ focus 

shifts to the rivers waiting for the fish to climb and spawn: 

We had not long returned to camp when Tauchie Lucas came to visit. He 

wanted to check in on us and came bearing small gifts – news from 

Eshobi, delicious pawpaw and three river fish. After continually hearing 

the hopes with every passing thunderstorm that the fish would begin to 

climb, Tauchie Lucas finally had evidence the fish had arrived. I was told 

the fish are very late this year. Usually the fish start to climb each year 

towards the end of September, like salmon they climb to lay their eggs … 

After they tell me this, I feel Texas is somewhat disappointed he is here in 

the forest and not catching river fish. The fish Tauchie Lucas delivered 

were the largest I have seen so far, each around 50 cm long. My education 

on the climbing of the river fish soon ended as the discussion moved onto 

the best way to gut and cook the fish for dinner (FN, 13/10/14). 

The climbing of the fish marks the change in seasons and provides everyone with plenty 

of accessible protein as the fish are caught in nets. They also offer the possibility of an 

additional cash income, with many people filling fertiliser bags with dried fish and 

carrying them to sell in Mamfe and other towns for 1,000 to 2,000 francs each depending 

on the size of the fish. 

Hunting and trapping are not restricted to the forest. Most farmers will include 

traps and snares throughout their farms to stop the pest animals from destroying their 

crops, simultaneously providing meat for the family (Figure 8.3). If a farmer is having a 
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problem with animals in their farm, he may stay overnight, hunting throughout the farm 

to deter the animals. At Eshobi, Tauchie Lucas told me: “… problem animals are 

monkeys, cutting grass, bush pig, and for cocoa squirrels and tabwe. Shoot them in 

evening, after killing four they won’t come to farm again. Cutting grass, use fence traps 

around cassava, after killing five or six they don’t come back” (IE42, 18/10/14). Texas 

commented further noting:  

… bush pigs, monkeys, cutting grass and potto, problem as burst cocoa. 

Chukuchuku and frutambo chop cassava leaves, viper chop cassava and 

cocoa yams, and antelopes chop jamajama [leafy vegetables] like a goat. I 

use fence traps and wait to shoot in afternoons and evenings. If a group of 

pigs is for someone’s farm, all will rally to shoot, to kill and scare them 

(IE44, 19/10/14).  

The village men will come together to kill or drive away bush pigs because they have the 

potential to destroy a person’s farm. As Papi’s wife explained: “…bush pig will chop for 

farm and finish one hectare” (IE41, 18/10/14). At Tito, Martin explained the problems he 

faces in his farm: “Bush pigs and cutting grass chop cassava and young palms, also 

potatoes and Egussi [melon]. Squirrels chop palm nuts and cocoa. Fence traps protect 

fine, will catch something about every two weeks and will chop” (IT16, 28/09/14). In 

addition to traps and hunting within one’s farm, most farmers will clear their farm, 

removing the unnecessary undergrowth, to deter problem animals from their crops.  

Hunting within the MOF and its surrounds is necessary for the people of Eshobi 

and Nga to provide for their families especially given the limited ability to raise livestock 

in the forested environment and the lack of available income to purchase farmed meat. A 

hunter is technically restricted to ranging within the village boundaries of the forest and 

they tend to stay in areas of the forest they know, with lowland areas facing the highest 

hunting pressure. While every hunter departs for the forest desiring larger animals (e.g. 

red deer or bush pig) they will target any unprotected animals to ensure they do not return 

empty-handed. There is largely a seasonal pattern to hunting practices within the forest, 

during the rainy season hunting pressure further in the interior is reduced but animals are 

at risk of traps and snares within a day’s walk of the village. During the dry season, 

hunting pressure increases throughout the forest with animals potentially at risk during 

both the day and night. Although the CRG and the NCC should no longer be the targets of 

such hunting practices, the patterns of human activity have potential implications for their 

ranging patterns and the indeterminate nature of traps still pose a threat. Further, the 
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present ranging patterns of the Mone-Oku gorillas around the farms of Nga poses 

additional threats through traps and the use of poisons discussed below.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 8.3: A farm boundary trap. 
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Potential implications of current hunting practices for the apes 

 

I had been out hunting with my dog when we came across the chimpanzees. 

The dog took off down the slope and was soon captured by a chimpanzee that 

held the dog in one arm close to its chest. I had to get my dog back, so I put 

down my hunting bag full of porcupine and duiker. The only way I believed I 

could get her back was to shoot the chimpanzee holding her, so I did, and I 

killed it. I grabbed my dog and put her on a rope, tying her away from the 

chimpanzees before going back down the slope to get the dead chimpanzee. 

The chimpanzees were not happy, and they began circling me as I made my 

way towards the dead. This did frighten me, and I yelled at them in country 

talk in case they were people performing against me and I sweared a lot of 

juju. As I was carrying the dead chimpanzee back, another tried to attack me, 

and I shot and carried that one too.  

When I carried all the beef down to the village, we had a different chief in 

power then, it was decided we would share the meat of the chimpanzees. We 

knew the wildlife law had been passed, but the village decided to share the 

meat to protect me. However, one person did report the killings. When WCS 

came to the village to investigate, this was before the GGP, they searched 

around my house and found some chimpanzee bones, but it was not enough to 

convict me. They warned me what would happen if I ever shoot chimpanzees 

again and then began talks about setting up the GGP here in Eshobi, this is 

how I came to work as a hunter for WCS in their GGP. (FN, 20/03/15). 

 

A hunter retold his story to me as we were working one day in the forest, it was the last 

reported instance of NCC being killed within the MOF in November 2010. In this 

instance the chimpanzees were not deliberately sought out by the hunter, but an 

unfortunate encounter arose. It also demonstrates the difficult situations hunters’ can face 

in protecting themselves and their dogs that is now expressed through a general feeling of 

fear towards the apes discussed further below. For the CRG, surveys of gorilla crania held 

within the villages suggest the Mone-Oku gorilla population was last targeted in 1996, 

with one cranium uplifted from Nga village and two crania from neighbouring Mbu 

village (Hull & Cooper, 2017). Since the inception of the GGP, there have been no 

reports of the apes being killed by the participating villages. The presence of WCS, their 

education programs, and the economic benefits the GGP provides appears to have 

stopped the direct hunting of the apes. Still, the CRG and the NCC face potential risks 

from hunting practices that do occur within their nesting ranges.  

In the early dry season (November and December) there is high frequency of 

nocturnal hunting activity throughout the forest. The focus of this hunting activity centres 
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around A.t. africana or chuckuchucku trees. This tree is in the Moraceae family and 

produces a red drupe fruit which is readily consumed and dispersed by several frugivores. 

This tree is an important fruit species to NCC at Njuma, Ebo Forest (Abwe, 2018), and 

CRG at Afi Mountain (McFarland, 2007), and are known to be consumed by the Mone-

Oku gorillas (Sawyer, 2012). Across the study site, A.t. africana is an important tree 

species in areas of old secondary forest (IVI = 70.9) and lowland ridge forest (IVI = 

76.5). Although, it was less dominant within the chimpanzee nesting range (IVI = 38.7), 

and the gorilla nesting range (IVI = 24.7) Neither the chimpanzees or the gorillas were 

observed to construct nests in this tree, likely to avoid disturbance from nocturnal 

frugivores and human activity (Fruth & Hohmann, 1994; Goodall, 1962; Kano, 1992). 

However, the feeding preferences of the gorillas and potentially the chimpanzees may 

increase chances of encounters with hunters during the day as they locate suitable trees to 

stake out during the evening. There is also an increased chance of encounters towards 

dusk as the hunters begin entering the forest and the apes are constructing their night 

nests. Further unknowns emerge as our understanding of ape nocturnal behaviour 

increases. For example, chimpanzees have been observed to occasionally travel at night, 

to search for food and visit feeding areas (e.g., Goodall, 1986; Pruetz & Bertolani, 2009). 

Although long-term data is required on nesting and nocturnal behaviour to draw an 

accurate assessment on seasonal nesting patterns as they may relate to human hunting 

activity, the Mone-Oku chimpanzees were found to nest at slightly higher elevations 

during the dry season (median 630 m a.s.l.) which may relate to the avoidance of hunters 

as they venture further into the forest during this period.  

The resulting implications of increased encounters with humans are potentially 

variable among chimpanzee communities and gorilla groups and are probably influenced 

by the history of intra-actions between species. For example, at the Kagwene Gorilla 

Sanctuary, CRG appear to have a long history of visual contact with humans but are 

generally not hunted (Wittiger & Sunderland-Groves, 2007). During encounters with 

humans the Kagwene gorillas were initially described as “bold and curious” and did not 

appear to perceive humans as a direct threat (Wittiger & Sunderland-Groves, 2007, p. 

1310). However, several years into the monitoring of the Kagwene gorillas, encounters 

have been occasionally aggressive with one ranger attacked prior to this research. In 

contrast, CRG at Mawambi Hills have been heavily hunted in the past and are wary of 

humans (Sunderland-Groves et al., 2009). Etiendem (2013) found a group of Mawambi 

gorillas fled 5.9 km before constructing night nests after encountering a group of women 
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collecting NTFP. During our encounter, discussed in the following section, the Mone-

Oku gorillas could be described as wary but curious, though we did not pursue them to 

see the distance they travelled after the event. Chimpanzees also demonstrate a range of 

responses during encounters with humans. Flight is the predominant response in areas 

where chimpanzees are hunted (Bertolani & Boesch, 2008), with fleeing, curiosity, 

aggression or disregarding humans also observed across a range of field sites (Johns, 

1996; McLennan, 2010; Morgan & Sanz, 2003; Tutin & Fernandez, 1991). Research 

examining the effects of the habituation processes have revealed that repeated encounters 

with humans in the early stages results in acute stress responses for many of the great 

apes (Blom et al., 2004). Frequent encounters with humans may have a similar result in 

some areas, potentially decreasing foraging efficiency, altering ranging patterns and 

elevating stress responses that are known to hamper the immune system (Barber, Crooks, 

& Fristrup, 2010; Kӧndgen et al., 2008). There is also the suggestion that gorillas may be 

more susceptible to illness in chronically stressful situations due to their comparatively 

low survival rate in zoos and sanctuaries (King, Chamberlan, Pearson, & Courage, 2009).  

Within the MOF, the rainy season also poses a period of high risk, as this is when 

traps and snares are laid throughout the forest. During our surveys we largely encountered 

wire snares suspended just above the ground, with others covered by leaf litter. Fence 

traps were encountered on occasion in the lowland areas in closer proximity to farmland. 

Both traps and snares are a non-selective method of hunting, which is known to cause 

serious injury through the loss of limbs, and death, to many animals including the apes 

(Hashimoto, 1999; Pusey, Pintea, Wilson, Kamenya, & Goodall, 2007; Waller & 

Reynolds, 2001). As both the CRG and the NCC are unhabituated, there is limited 

knowledge of how they are affected by traps or snares. Camera traps have the potential to 

provide some detail, although funding priorities usually limit the placement of camera 

traps to protected areas. For example, camera trap footage from the Kagwene Gorilla 

Sanctuary has shown one gorilla with a missing hand, believed to be a result of a snare 

injury (Hance, 2012). Although there is generally a limited radius around each village in 

which traps are set, as seen in Part II, traps and snares are set in the nesting ranges of both 

the Mone-Oku chimpanzees and gorillas. The likelihood they pose a serious risk to these 

apes is supported by one hunter who believed chimpanzees had been caught but managed 

to escape from his traps. He was worried about the implications of this: “I’ve caught three 

chimpanzees for traps this year, I see the trap broken, I look up and see the trap in the tree 

branches, so I know its chimpanzee. I have removed traps from that area now. But what 
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do the laws say for this?” (FN, 20/10/14). These instances create confusion and some 

distrust towards the government law because the law penalises the hunter/trapper if an 

ape is caught in a trap, even if that individual did not intentionally seek to target the apes. 

As hunters use their traditional areas of the forest, for some, this overlaps with the ranges 

of the apes. Hunters are often reluctant to leave the side of the forest they know for areas 

unknown to them, that also has the potential to create further tension among hunters and 

overcrowding if they all hunt in the same area of the forest.   

Farmland is another hypothetically hazardous area, especially for the Mone-Oku 

gorillas who have been known to range into the farms surround Nga village. Traps and 

snares among farms have the same potential to injure or kill the apes as they do within the 

forest and there is an additional threat of poison. In the dry season, as the cacao fruits 

ripen, some farmers employ additional measures to protect their crops from Tabwe. 

Tauchie Lucas explains: “Tabwe destroy cocoa pods, I take ripe banana and open, put rat 

bomb inside then recover, will use rat bomb until they all die” (IE42, 18/10/14). In most 

interviews the translation for Tabwe was the potto, with some farmers also referring to 

bushbabies or galagos. We were unable to obtain any of these animals to make an 

identification. However, several of the prosimians known to the region are likely to be 

found among farms and in young secondary forests and consume fruit. They include the 

Demidoff’s galago (Ambrose, 1999), the angwantibo (Jewell & Oates 1969), and the 

Milne-Edward’s potto (Pimley, 2002). These primates are all listed by the International 

Union for Conservation of Nature as primates of least concern due to their wide ranges 

and what is believed to be stable populations.  

This poison poses a potential risk to both ape taxa were they to range into 

farmland and consume the poisoned bananas. For the Mone-Oku gorillas, this risk 

currently appears minimal as they generally consume the piths of banana and plantain 

plants around Nga. It may be cause for concern in other areas, as Tauchie Lucas 

explained, chimpanzees were known to frequently crop-forage in farms around Bancho 

village, approximately 10 km east of Eshobi (IE42, 18/10/14). The use of poisons to kill 

wildlife is not uncommon and has a long history worldwide (Ogada, 2014). Within 

Africa, poisons have been described as quiet, inexpensive, easy to obtain and use, and 

effective (Ogada, 2014). While Cameroon has provisions whereby it is illegal to hunt and 

fish using poison (Law 94/01, 1994), the monitoring and enforcement of this provision is 

limited. At Bulindi, Uganda, McLennan (2010) found villagers would occasionally 

poison bananas with a substance believed to be carbofuran placed through small piercings 
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made in the fruit. People would leave the poisoned fruits on chimpanzee trails, although 

McLennan (2010) did not find any evidence that the chimpanzees ate the poisoned 

bananas on the occasions they were observed.  

Human hunting activities, both within the MOF and surrounding farmland, do 

pose indirect risks to the survival of the CRG and the NCC. The chimpanzees appear to 

have made shifts to areas of low human activity to reduce the risk of harm. In contrast, 

the gorillas appear to have made trade-offs between the level of risk from human activity 

to those of preferred nesting and feeding materials. The full extent of the impact human 

hunting activity has on these apes could not be determined from this research with 

unhabituated populations. Nevertheless, as will be discussed in the following section, 

behavioural responses to human hunting activity have been shaped by a long history of 

intra-actions within the Mone-Oku landscape.  

 

 

Historical hunting practices 

During surveys of the MOF, I frequently encountered artefacts of past human activities. 

The most recognisable of these were trapping pits (Figure 8.4) and stone fences that my 

field assistants told me were built by ‘dem german people’, ‘the people of the past’ (FN, 

24/09/2014). Witnessing the remains of how people hunted reminded me of a frequent 

statement within the academic literature surrounding the ecology and conservation of the 

CRG. The gorillas were thought to have had a widespread distribution in lowland forests 

and underwent a marked decline in the last 100-200 years, largely believed to be a result 

of increased hunting with firearms (e.g., Bergl et al., 2012; Thalman et al., 2011) (see also 

Chapter Nine). In contrast, analysis of the NCC mitochondrial genome suggests the 

chimpanzees have had a more stable demographic history with constant population sizes 

(Lobon et al., 2016). This prompted me to ask what the people of Eshobi and Nga thought 

about historical hunting practices and how they have changed from today in addition to 

seeking out additional information from historical reports of the region. 
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Figure 8.4: A historical trapping pit. 

 

Local perceptions of historical hunting practices   

There were mixed responses to the question of whether hunting had intensified in the 

MOF over the last one hundred years. Approximately half the participants (52%, n = 50) 

believed that hunting pressure was lower in the past than it is today, while the other half 

believed hunting pressure was higher in the past. The main reasons given for why hunting 

pressure has increased in recent times relate to an increasing human population, improved 

market access, and the availability of more effective British guns.  British census reports 

illustrate this population increase with 77 people inhabiting old Nga and 135 people 

inhabiting Eshobi in 1924 (Sharwood-Smith & Cantle, 1924), compared to an estimated 

500 people inhabiting Nga and Tito, and 200 people inhabiting Eshobi in 2015. An elder 

Pa at Tito elaborated on the initial difficulties of hunting with guns leaving many to 

continue trapping: 

Old-time den guns, had small stones and used powder in gun. Rain always 

jamming guns and den guns worry beef before shooting, it no easy. Before 

beef was there, now English gun beef not plenty. Old-time used fence trap, 

take sticks, cross them, put stones above. Beef goes for there, sticks fall 

and beef flat inside (IT18, 29/09/14). 
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Another Pa from Tito elaborated on the different types of traps that were used: 

First traps, those german traps, people make fence, catch stones on sticks. 

Beef comes inside fence ‘Enye’ stones for down. Then ones, they dig big 

big holes! Sticks for top, then take leaves, cover, cover. Beef comes, he go 

quick quick inside for there. Man go down hole for beef, each man had 

own hole. Used for deer, bush pigs, no fit for elephant (IT15, 28/09/14).  

The trapping pits we located throughout the forest ranged in diameter from 50 cm to over 

three metres. The walls were lined with stones to prevent the soil from caving in, and 

most traps were in areas with gentle slopes (Figure 8.4). Other than trapping pits and den 

guns, there were no references to alternative methods of hunting in the past. 

There were two key statements in support of the belief that hunting pressure has 

decreased over the past 100 years. The first is that there are fewer animals in the forest 

now, suggesting hunting pressure was higher in the past. One Nga hunter stated “Now 

animals have reduced but forest the same. Before you sure to catch animals in traps, but 

now it is not so sure” (IN1, 14/09/14). Pa Robert noted that some animals are no longer 

found in the area including the water chevrotain, buffalo, and the forest elephant (IE31, 

2/10/14). A cacao farmer at Nga stated, “there shortage of animals over time, my pa saw 

elephants, buffalo, water beef, giant pangolin, white bush dog and black civet” (IN11, 

26/09/14). Alfred also noted the difficultly of locating animals, but suggests the decrease 

in hunting pressure may have been more recent: 

Back when I was going there were many animals, now animals are less 

because of population increasing and the increase of hunting. All the 

animals reduced, even rat mole, chukuchuku, and frutambo. Now hunting 

small small as work for farms, hunting does not make much money (IE37, 

4/10/14). 

The focus on farming rather than hunting was the second reason commonly given for the 

belief that hunting has decreased. For example, one farmer at Tito stated “Hunting was 

more that first time as people didn’t have cocoa and palm, that is how people built houses. 

Now hunting does not make enough money, so need to put energy into farming” (IT28, 

1/10/14). Whether people believe that hunting has increased or decreased in the last 100 

years, there is an overwhelming consensus that the animals in the forest have decreased, 

and aside from ‘pest’ animals, most stay far away from the villages.  

Information regarding the past hunting of the gorillas and chimpanzees mostly 

came from the elderly men within the villages. They explained that in the past, people did 
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not have the same fear towards the apes. Hunters killed the apes to feed their families, for 

medicine and to gain prestige. William, the Gorilla Guardian located at Tito told me: 

Dem german times, no law. Would kill to feed the family, dem german 

people not afraid. If shot dem, cut the hand and bring for village, will do in 

country fashion to praise man as a great man. Hunting big beef dem days 

for greatness (IT17, 29/09/14).  

One Pa at Tito animatedly told me he was a great hunter in his time and that hunting of all 

animals was mostly for food as there was no market to sell the meat. He recalls: 

Ku [gorilla] sleep for ground, broken sticks put them for ground. As you 

get close, they call and you stay quiet. I kill gorilla when eating chop, then 

carried them to use for country juju [medicine]. When die, put Ku for seat 

and tie up place where shot…After tied to chair, carry Ku to that back 

place where women would dance and dance before butchering (IT15, 

28/09/14).  

The celebrations that occur around the killing of gorillas and chimpanzees in the villages 

relate to the notion they are ‘village beef’ for all to share. As Papi told me there was no 

historical trade in the apes: “Would hunt in past just to eat, if you kill them you can’t sell 

them as village beef – must share with all. Village beef also includes bush pig and 

python” (IE40, 18/10/14). Simon, a farmer at Eshobi, elaborated further on the 

celebrations and protocol that occurs with village beef: 

Before Wildlife people, no controls. Before if you shoot big beef get great 

prestige within the village. Bush pig, gorilla, chimpanzee, if you kill the 

family will divide. Head goes to your uncle who will entertain the village 

and give things to you such as a cutlass, loin cloth and cartridges. Big beef 

shooting just for chop and prestige (IE36, 3/10/14).  

Infants and juveniles were also consumed if caught. Texas recounted a story he had heard 

about an Eshobi man hunting gorillas: 

Some Pa shoot mammi gorilla who ran and left pikin. The Pa went to take 

pikin who cried, then silverback came and whipped Pa until he drop pikin 

and ran. People will try catch pikin when fail to shoot mammi so they can 

chop (IE44, 19/10/14).  

Another Pa commented about the gorillas’ behaviour when encountering people in the 

forest and the need to be careful of who you shoot: 

For the first time, gorilla be wild. He is black and big, saw when going to 

set traps. He lifted up his hands and walked on two legs. Saw feeding signs 

and tracks for ground, so knew the people [gorillas] were around. Got two 

sticks and try to hide, gorilla will hit you first and then you die. If you 
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shoot the female, male won’t run, he will attack to defend the group (IT18, 

29/09/14). 

It is interesting to highlight when the participants recalled the historical hunting of the 

apes, they all referred to the chimpanzees and gorillas as being shot, rather than trapped 

or speared. While it is possible stories involving traditional hunting methods have been 

lost or forgotten over time, these narratives lend support to the argument the increased 

availability of guns contributed to the decline of these apes. The other noticeable absence 

from our discussions was the role European’s have played in facilitating the demand for 

the remains of gorillas and chimpanzees. As discussed further in Chapter Nine, this may 

relate to the limited direct colonial involvement in the villages of Eshobi and Nga. 

 

Historical accounts of ape hunting within the Cross River region  

In contrast to the mixed perceptions about past hunting levels among the people of Eshobi 

and Nga, historical documents suggest hunting intensified from the late 1920s onwards 

(Ngwa, 1972). Hunting was one way to gain the cash necessary to pay taxes to the Native 

Authorities established by the British colonial administration (Ngwa, 1972) (see Chapter 

Nine). The British also advocated for the introduction of more firearms and gunpowder 

into the region, to allow for the hunting of leopards and civet cats, reported to predate on 

village livestock (Sharwood-Smith & Cantle, 1924).  It appears with increased access to 

more accurate ‘British’ guns and the opportunity to sell bushmeat in the markets around 

the officers’ postings of Mamfe and Bamenda, hunting began to increase. By the 1970s, 

Ngwa (1972) suggests hunting was the most prominent occupation within Akwaya 

Subdivision.  

The Assessment Reports do not mention the presence of chimpanzees or gorillas 

around the villages of Eshobi and Nga. Nevertheless, they do mention gorillas more 

generally, for example: 

Gorilla inhabit the deepest recesses of the forest and are the terror of 

hunters. Not half a dozen men in the whole tribe [Manta] alone try to 

hunt them, and only once in every four or five years is one killed. There 

seems little doubt that they attack on sight and without provocation 

(Sharwood-Smith & Cantle, 1924, p.102). 

This account indicates initial hunting of the CRG was limited. However, from here there 

appears to be a gradual increase in hunting practices as suggested by Anderson’s (1931) 

Assessment Report. While the focus area of the report is the Northern Takamanda and 
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Upper Mbulu area, it is not unlikely that similar levels of hunting were occurring around 

Nga and Eshobi by this period. Anderson recorded the presence of gorillas “in the thick 

forest between Kavanah and Nyamanya mountains” and that the people of Atolo 

(approximately 10 km north of Eshobi), and Matene (now located in the Takamanda 

National Park), were keen hunters of the gorilla (Anderson, 1931, p.40). He reported that 

the most common game hunted was the bushbuck, antelope and wild pig, but also 

approximately five gorillas were killed and sold each year at a rate of 15 shillings each 

(Anderson, 1931, p.40). The observations recorded in the assessment reports are similar 

to perceptions of historical hunting practices provided by the elders of Nga and Eshobi 

villages, that these apes were initially only hunted by men seeking to gain prestige within 

their village. The general absence of reference to chimpanzees by the British District 

Officers in their reports may be due to their inability to physically distinguish 

chimpanzees from gorillas. This is possible as seen in Figure 8.5 capturing a dead 

chimpanzee, where the photographer has written: “Young gorilla (?) killed at Asaba, So. 

Nigeria, West Africa, 1906. The two boys belong to the Ibo tribe”. Despite this confusion, 

early naturalists did observe and record the behaviours of both gorillas and chimpanzees 

in the region.  

Doctor Neville Dyce Sharp was involved in the scientific observation of both the 

gorillas and chimpanzees within the Cross River region during the 1920s. His 

observations were sought out by anthropologist Sir Arthur Keith, who in the aftermath of 

World War One, was interested in understanding the causes of warfare that he believed 

had an evolutionary function (Overy, 2009). Although these accounts have been criticised 

as being based on rumour rather than science (Overy, 2009), they are likely to represent 

local knowledge of the apes at the time. Sharp promoted gorillas as the best prospect for 

research into the relationships between aggression in animals and aggression in humans, 

due to their clearly defined social groups, and that the males would defend against any 

intrusion or threat to the group (Overy, 2009). This was based on stories Sharp had heard 

from local hunters, who said the male gorilla would roar and rush at hunters when 

disturbed, the gorillas would even rip human flesh with their bare hands (Overy, 2009). In 

contrast, Sharp described chimpanzees as capable of beating antelopes they caught for 

sadistic pleasure, and only capable of fighting among themselves with sticks (Overy, 

2009). If an ‘enemy’ was sighted, chimpanzees would not stand and fight (Overy, 2009). 
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Figure 8.5: A chimpanzee killed at Asaba, So. Nigeria, West Africa, 1906 (Úkpúrú 2010). 

 

These descriptions of the apes’ behaviour provided by Sharp are strikingly similar to the 

local knowledge and perceptions of the apes discussed in the following section, whereby, 

the gorilla is seen to be more dangerous to hunters than the chimpanzee. This suggests 

that knowledge of gorilla and chimpanzee behaviour is culturally embedded and 

transmitted across generations. 

However, the gorillas and chimpanzees were not only hunted for local meat and 

medicinal purposes during this timeframe. There was also a large trade in live animals 

that is often absent from general conservation narratives, this included CRG and NCC to 

supply Western zoos and for their remains to advance Western science. One example is 

German District Officer Mansfeld, who claimed to have collected 95 gorilla crania 
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between 1904 and 1907 (Mansfeld, 1908, p. 95). There were also reports of a German 

officer who successfully hunted 18 elephants and 12 gorillas while he was stationed at the 

Basho garrison (Migeod, 1923, cited in Schmidt-Soltau, 2001). Sanderson, a British 

biologist collected a variety of specimens (both alive and dead) during his zoological 

expedition to the region in 1932. This included four gorillas from M’tene, Tinta and 

Assumbo, two males, a female and an immature female who was kept alive until she died 

after five months in captivity (Sanderson, 1940, p. 639). This expedition likely disbanded 

at least one gorilla group, although the consequences of this remain unknown at this stage 

due to our limited understanding of CRG social systems. As Sanderson recalls: “… all 

members of another group may have exceptionally profuse silvery-white coats. The old 

male collected was the leader of such a family, and this peculiarity, added to his natural 

“greying” with age, made him appear almost pure white when viewed from behind during 

life” (1940, p. 639). Sanderson also managed to capture three young chimpanzees during 

his expedition from Etoko and Kendem, he states: 

The male and female from Kendem, taken at the same time and said to be 

“twins,” which means, in native parlance, “being cared for by the same 

mother,” weighed 1600 and 560 grams respectively. In dimensions they 

were almost identical … Both died of chest trouble (some form of 

pleurisy) within a few days of each other, after seven months under our 

care, during which time the adult black colouring of the face appeared in 

identical irregular patches on the faces of both specimens. It hardly seemed 

possible that the temperaments of two creatures so much alike could vary 

so much (1940, p. 640). 

Sanderson and Mansfeld contributed to the wider collection that resulted in the remains 

from at least 76 CRG, collected on both sides of the current border, being sent to 

museums around the world prior to 1948 (Hull & Cooper, 2017). This includes at least 28 

adult males, 25 adult females, and 18 juveniles (Hull & Cooper, 2017). Unfortunately, I 

could not locate a comprehensive catalogue of chimpanzee remains in the published 

literature. Searches of some museum databases and published literature reveal the remains 

of at least 34 NCC are currently held across several museums (Major Powell Cotton 

Collection, American Museum of National History, British Museum of National History 

and the Humboldt Museum).  

As noted above, the death of a silverback has unknown consequences for CRG 

females and their infants. Infanticide has been reported among mountain gorillas when a 

new silverback takes over a group (Watts, 2000), but it appears to be absent among WLG 
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(Forcina et al., 2019; Robbins et al., 2004; Stokes, Parnell, & Olejniczak, 2003). This is 

probably a reflection of the differences between the gorilla taxa in their intergroup 

interactions. Interactions between mountain gorilla groups are often aggressive, while 

WLG intergroup encounters are non-aggressive and appear to promote fluid and dynamic 

social groupings (Forcina et al., 2019; Remis 1997a). CRG demonstrate some fluidity in 

social groupings observed through the variability in nest group sizes (This study; 

McFarland, 2007) that appears to imply infanticide would be reduced in the event of the 

death of a silverback.  

Nevertheless, the slow life histories of these apes mean the loss of several 

individuals within a year can still have a large impact on the wider population. Western 

gorilla females tend to give birth to their first offspring around 10 – 12 years of age, with 

an inter-birth interval of four to six years (Breuer, Hockemba, Olejniczak, Parnell, & 

Stokes, 2009; Nowell & Fletcher, 2007). For chimpanzees, the average age at first birth is 

extended to around 13 – 14 years of age, with an inter-birth interval between three to five 

years (Boesch & Boesch-Achermann, 2000; Goodall, 1986; Nishida et al., 2003). The 

slow rate of reproduction and high pre-adult mortality rates is now known to make it 

increasingly difficult for these apes to recover from population declines through hunting 

and capture for both the scientific and pet trades (Breuer et al., 2009; Nowell & Fletcher, 

2007). 

These historical reports, in conjunction with local perceptions of past hunting 

practices, support general arguments that the increased availability of firearms has 

contributed to the general decline of a number of animal species including the CRG and 

the NCC (Bergl, 2006; Ghobrial et al., 2010; Thalmann et al., 2011). However, such 

statements frequently fail to include the wider context behind the increased availability of 

firearms and the creation of a Western trade in animal species for zoological and 

scientific collections.  There may also be other contributing factors to the decline of these 

apes such as epidemics of novel infectious diseases that are discussed further in Chapter 

Nine. Although past and current hunting activities pose risks to the apes, they are not 

passive recipients to human actions, and it is through these encounters that local 

knowledge and perceptions of the apes are shaped and inherited.   
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Local knowledge and perceptions of the apes 

People’s knowledge of the gorillas and chimpanzees reflected their distribution within the 

MOF. At Nga and Tito, the gorilla is locally known as Ku and the chimpanzee as Mbo; at 

Eshobi the gorilla is referred to as Muku and the chimpanzee as Atea. Collectively, the 

people of Nga had increased knowledge of the gorillas and their behaviour due to their 

proximity. Their knowledge of chimpanzees mostly came from a second community 

ranging between Nga and Manta villages. At Eshobi, there was a greater collective 

knowledge of the chimpanzees. Overall, peoples’ perceptions of the apes were conflicted, 

varying depending on the context in which they were discussed. These perceptions also 

reflect the mixture of local knowledge that differed depending on the frequency of which 

one visited the forest, religious beliefs, and Western knowledge introduced through the 

education programs run by WCS and the GGP.   

Several men who have a history of hunting in the forest told me they see different 

coloured or types of gorillas and chimpanzees within the MOF. For the gorillas, this 

appears to be the differentiation of the silverback from the other ‘black’ gorillas in the 

group. As the old hunter Pa from Tito described: “There are two colour, white/yellow and 

that black one. Face is just the same like we, black face, but also yellow and black ones. 

Same for chimpanzees, some hands all yellow, I shot yellow ones” (IT15, 28/09/14). The 

yellow or red colouration seen in chimpanzees appears to refer to the juveniles following 

my discussion with Texas in camp one evening:  

Texas told me they have two kinds of chimpanzees in this forest. There are 

the small ones with red faces and hands, and the big black ones. I asked if 

they are found together and he told me yes. I then realised he was likely 

talking about the juvenile chimpanzees, which he confirmed in my mind 

when I asked if they also had a short white ‘tail’. I shared with him what I 

knew of chimpanzee development, that it is possible the red chimpanzee is 

the pikin and that as they grow older the redness changes to black and they 

lose the white tail. Hopefully, we will be lucky enough to see the 

chimpanzees so Texas can show me the red ones (FN, 18/03/15).  

The different types of gorillas and chimpanzees may also reflect a range of variation in 

pelage colouration that was highlighted to Sanderson (1940) during his expedition to the 

region. Sanderson recalls: 

There is, on the other hand, a marked family likeness in almost every case, 

just as among human beings. So well is this fact known to the natives of 

the area in which we operated that the sight of a single individual was 

sufficient for them to be able to state accurately the number and 
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composition of the rest of the troop to which it belonged. The gorillas pass 

to and fro across the country, and the natives know all the families by 

sight. Each has its own distinctive variations (1940, p.637).  

Sarmiento and Oates (2000) also acknowledge there is a range in variation of pelage 

colour for the CRG, but uncertainty in the collection location of skins held by museums 

makes an assessment difficult. It is possible a range in pelage colouration for the NCC 

also exists but will require more detailed sighting or images to confirm.  

The Mone-Oku gorilla I was fortunate enough to observe was all black with a 

touch of red in the sagittal region: 

Today I have been truly blessed, we saw a gorilla! We were out in the 

forest with the Gorilla Guardian team, James, Honourine, Pius, and 

William, in short, there were many of us! We had climbed past the small 

cave on Emni road and then split into smaller groups trying to locate any 

signs of the gorillas the hunters had heard the previous day. I was almost 

crawling on hands and knees up an incredibly steep ridge, but we located 

fresh day nests for two individuals. As we were looking at the nests 

William rushed back to the bulk of us, he had sheer panic across his face 

and told us he just saw two gorillas below, and we should run! 

We were still scattered so we started to re-group, but in that short time, the 

gorillas had climbed above us. Mr John, the Gorilla Guardian from Mbu 

village then literally picked me up to place me in the spot where I could 

see one individual about 30 metres away climbing a tree. There was no 

barking, perhaps because there were too many of us. It then paused for 

about two minutes curiously watching us as we watched it before it then 

casually continued to climb into the canopy. I could not tell accurately 

with the binoculars whether it was an adult female or a black-back male. 

After the gorilla quietly left us, we moved off in the opposite direction, 

back down towards Nga. William, William, and Pius we still very worried, 

especially after the recent attack at Kagwene, they wanted us to run down 

the hill – something that is still beyond me on these slopes! So, they kept 

watching our back to make sure the gorillas did not encircle us and attack 

until we were far enough way for them to believe we were safe (FN, 

19/09/14).  

Several days later, during my interview with William, Nga’s Gorilla Guardian, I was 

informed the gorilla we saw together in the forest was a person from the village 

‘performing’: 

People perform as gorillas, if you remove bullet from man when shoot 

them, you do the same for gorilla. Ancient people hold witchcraft of 

gorillas. You perform as totem, can go collect plants to help you if you get 

shot performing. Some people perform today, the gorilla you saw in forest 

was a man from the village, he testified (IT17, 29/09/14). 
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I was unsure how to comprehend the situation, as the fear shown by William and the Nga 

hunters, Pius and William at the time made me think we had seen a gorilla rather than a 

person. Unfortunately, I was unable to speak with the man who testified to performing as 

a gorilla; however, the older respondents and some of the younger generation explained 

the importance of totemic beliefs. Not everyone was comfortable discussing totems and 

traditional jujus due to their Christian beliefs. Although some individuals used elements 

of both belief systems, many within the younger generation saw traditional beliefs as 

‘witchcraft’ and they could not support it.   

The magic to be able to ‘perform’ as a particular animal totem is passed down 

through both the men and women in the family. Within the villages of Eshobi and Nga, 

these animals include the gorilla, chimpanzee, elephant, leopard, bush pig and cane rat 

(IT23, 30/09/14; IE33, 3/10/14). When an individual performs, they separate their spirit 

from their body to become in control of the animal’s form, gaining the individual the 

power and cunning of their animal. People may perform to drive animals towards their 

traps, locate medicinal plants within the forest, scare people from neighbouring villages 

who cross village boundaries, or to get themselves out of difficult situations within the 

forest (IT17, 19/09/14; IT23, 30/09/14; IE33, 3/10/14; IE46, 19/10/14). That gorillas and 

chimpanzees are totem animals creates a moment of hesitation when a hunter encounters 

a group within the forest. The individual who is performing may choose to reveal their 

human face to a hunter, because the risk of not doing so may result in their death (IT23, 

30/09/14). Through the totemic magic, the individual and their animal are linked, what 

happens to you while you are in your animal state will also affect your human form, 

unless you can locate a traditional healer to assist the spirit back into the human body.  

Pa Emmanuel from Eshobi highlighted the close link between a family’s magic 

and their animal’s distribution: 

Baya village, every man in the village has a gorilla. If you go to certain 

place for bush, sacred place, you fall many times before you reach village. 

Because at totem many die [they] then go to many villages due to hunting 

of gorilla. Totem is very risky as it is witchcraft… it sometimes happens at 

the door of death to escape dangers (IE33, 3/10/14).  

Pa Emmanuel explains that many of the Baya people have had to move to other villages 

because they were hunted when they performed as gorillas. This is also reflected in the 

drastic reduction of the village population from 83 people in 1953 to 16 people in 1967 



 

 

177 

 

(Courade, Ngo-Botok, & Ngum-Kwe, 1973). In this sense, the distribution of totem 

animals including the gorilla and chimpanzee is influenced by the distribution of those 

families who hold their magic. This was supported by an informant from Nga when he 

stated that gorillas have become locally extinct in some areas because the family who 

held the gorilla magic died out. For those who still retain these traditional beliefs the 

population reduction of the CRG and their changes in distribution can be attributed to the 

colonial era where villages were relocated, and many lives were lost through warfare and 

illness (Chapter Nine).   

Totemic beliefs strengthen the human-like qualities the people of Nga and Eshobi 

associated with the gorillas and chimpanzees, although, not all totem animals are held in 

the same esteem. The attribution of personhood towards the apes is furthered by other 

aspects of their morphology and behaviour. Both the gorillas and chimpanzees were 

frequently referred to as looking like a human, having five fingers and hands like humans 

and they could walk like a human i.e., bipedally. For example, Tanche, a past teacher at 

Nga described gorillas: 

Gorilla is big. When he wants to walk, he never runs straight, like a dog 

always goes to one side, but he resembles a person. He is black, big hands 

with thumb lower down, so he cannot hold things like human beings. I 

have seen gorillas, the women were up, man was down, he shouted then 

started to run away. I was afraid when I saw them. People fear gorillas 

because if they catch you, they will kill you. But they have not killed 

anyone for here (IN12, 26/09/14).  

In a similar vein, Eshobi village chairman Melsumsaio Samuel describes chimpanzees: 

Be like person, if not for hair and the way they walk, but sometimes they 

walk like person. I saw chimpanzee walking along the main road with 

hands on top of his head. But not the same sense as person, otherwise he 

be able to sit and talk (IE29, 2/10/14).  

Behaviourally, the apes are like humans in that they also build houses to sleep in at night 

and have strong social bonds. Several elder hunters also noted key differences between 

the nesting behaviours of the gorillas and chimpanzees. Nkuyu told me of an encounter 

with the gorillas at their nest site:   

It was in the morning; they had made their houses around three metres 

height. They shout at me hoo hoo, I was scared and ran. They did not 

follow me. Only saw one, it was a big male. I think the other females were 

further down (IN7, 16/09/14). 
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One Pa from Eshobi recalled the chimpanzees “play with sticks, around 6 pm they make 

their houses, man only sleeps for down, women for up” (IE34, 3/10/14). Similarly, hunter 

Pa from Tito told me “Mbo build their houses for up, the man will call hoo, hoo, hoo, 

when shine hunter light at night. Women will stay quiet, far, far, up” (IT15, 28/09/14). In 

addition to building houses and the males protecting the females from threats, the social 

bonds observed between group members, especially the mother-infant bond strengthens 

the perception that the apes are like humans. Ojong Solomon recalled: 

One day I go hunting around 12 o’clock, met them sitting together and big 

male was standing with his arms above him. Saw a female holding and 

feeding a baby gorilla and the mother was saying ooo, ooo, ooo. It was this 

year on cave side of water, saw six gorillas and two pikin (IN13, 

26/09/14).  

Tauchie Lucas described a similar encounter with a chimpanzee mother and her 

offspring: 

Last year when fruits are sweet, around December 14th I heard 

chimpanzees. One carried a big baby on back and passed me very close. I 

sat still and watched as it picked fruit and ate, then gave to baby. As I 

started to my machete, she looked up to main road, rather than where I sit, 

then as she saw me, she ran away (IE42, 18/10/14). 

Gabriel, the Chairman for Nga commented on the playful and mischievous nature of 

young gorillas and that gorilla parents also share concern for their offspring: 

Whenever the gorilla gathers under a tree, a baby will climb tree and wrap 

legs around the branch to hang upside down. Then the parents will start 

shaking the trees and yelling ‘the baby will die’ (IN2, 14/09/14).  

This playful nature is also observed among the chimpanzees as illustrated by Pa Robert’s 

recollection of an encounter: “playing, sticks, knock each other with sticks. Take 

[Pentaclethra sp.] pods and use to play and hit each other with them” (IE31, 2/10/14).  

These human-like behaviours also distinguish the apes from monkeys within the forest 

with Pa elaborating “Mbo have breasts and pikin chop, will carry pikin for back, he be 

now person. Sumbo [drill], carry pikin for chest, not person” (IT15, 28/09/14). However, 

these observed similarities between humans and the apes do not necessarily equate to 

familial perceptions. 

Despite attributing a degree of personhood to the chimpanzees and gorillas, the 

people of Eshobi and Nga frequently expressed that they fear the apes. The level of fear 

attributed to either the gorillas or chimpanzees differed based on the varied behaviour of 
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the apes in an encounter and people’s perceptions of the apes. For example, many men 

stated that gorillas are less likely to run away from them, especially when they 

encountered the gorillas bedding down at their evening nest sites. They also emphasised 

the large size of gorillas, with the gorilla frequently described as ‘overbig’. Some of this 

fear of gorillas appeared to stem from a recent attack on a ranger during a GGP training 

session at the Kagwene Gorilla Sanctuary. The only story to emerge of the Mone-Oku 

gorillas attacking within recent memory, came from Ojong Solomon when the gorillas 

captured his hunting dog: 

Gorilla caught my dog and removed all the teeth. I was standing above on 

hill, I tried to throw stones to disturb, but gorilla would not let go until dog 

had all teeth removed. This was four years ago, by the cave. Dog was 

barking at gorilla, but I didn’t see him. Dog came back on its own, thought 

it was dead, but I found it with no teeth (IN13, 26/09/14).  

The fear of being attacked by a gorilla was present even among those who did not 

frequent the forest. For example, Tuku, a farmer from Nga stated: “Gorillas are very wild 

and dangerous, people shouldn’t go closer to them, if you go closer it can kill you” (IN9, 

16/09/14). I witnessed this fear during the brief encounter with the gorillas discussed 

above, but it was not until the end of this research that I felt the fear of the unknown 

myself:  

We were cutting a plot when I heard a loud crashing in the distance, it 

sounded like a man was cutting his way through the forest. Then I heard 

the calls of the nitan monkeys, so I just presumed it was the monkeys 

making the noise. As we finished the plot the sky grew very dark, the rain 

threatened so we started back to camp knowing the rain was on our heels. 

Not more than 300 metres from our plot we came across fresh gorilla 

feeding signs on the same path we were taking back to camp and the musty 

smell of gorillas. That crashing/cutting I heard was not the monkeys but 

the gorillas!  

We took the waypoint and continued; within five minutes we were in 

darkness. It may as well have been 7 pm, not 3.30 pm, and then the 

harmattan wind ripped through the forest like something else. Every tree 

shook, branches fell, I followed William to a semi-open spot and half hid 

behind him as a tree fell where we had just been standing. I think William 

was laughing at me hiding behind him, but in those five minutes, I was the 

most frightened I have been in a long time. We got hit by several of the 

smaller branches flying through the forest, not that you could see them. 

But as quickly as the wind came up, it left, and the intense downpour 

began.  

Still in the dark, we tried to follow the hunting path, going ‘bush’ several 

times, but also adding to our nerves were the fresh feeding signs of the 

gorillas. Were we going to meet up with them in the dark and pouring 



 

 

180 

 

rain? Thankfully we managed to burst out at the farms without 

encountering the gorillas. (FN, 9/03/15). 

This experience reshaped my perspective on navigating the forest and how the fear of the 

gorillas arises. I have always had a healthy respect for chimpanzees and believed people 

would be more afraid of the chimpanzees. Although, in that moment, not knowing if we 

would come across the gorillas sheltering from the wind or how they may respond to our 

presence, I wished for some vocalizations to let us know where the gorillas were so we 

could avoid them. 

The level of fear expressed was lower when people described their encounters 

with chimpanzees. As chimpanzees like to ‘halla and shout’, people were less likely to 

encounter chimpanzees within the forest unaware. A Pa from Tito recalled “chimpanzee 

over fear people, it ran down valley, so you can’t fear it. Once chimpanzee saw me it ran” 

(IT18, 29/09/14). Texas further explained chimpanzees “behave the same as gorilla, but 

gorilla has size past chimpanzee. Chimpanzee will make noise, but gorillas only make 

noise when they see people” (IE44, 19/10/14). I also witnessed the different reactions 

towards chimpanzees when the team encountered them on several occasions within the 

forest: 

We had been working nest sites on the hill facing Kunku and started 

climbing back towards the main path when we heard the pant hoots “hoo, 

hoo, hoo”. The chimps were so loud and came racing down the hill, the 

males were displaying and hooting not more than 40 metres away. The 

three of us stayed quiet and hid behind some large trees, peering out 

around them. As they came further down the hill, you could see one male 

displaying, followed by the next. The power they have is amazing as was 

the noise as they crashed down the hill and drummed on the trees. The 

excitement continued for around ten minutes, Texas took my camera and 

tried to creep closer to take some photos, by then I think they heard and 

saw us, as they started further down the hill pant hooting the whole way. I 

was able to count at least ten individuals but I did not see any infants and 

Texas told me he did not see any red chimps in the group. We followed 

their trail back to the main road and saw where they had crossed. We will 

head that way tomorrow and hopefully find some fresh nests (FN, 

19/03/15).  

Overall, there were clear differences in perceptions regarding the apes’ behaviour towards 

people, despite the observed physical similarities of the two species. While some people 

acknowledged they were just as afraid of chimpanzees as they were of gorillas, 

chimpanzees were generally not seen to be as dangerous as gorillas and hunters were less 

intimidated when they encountered a chimpanzee group.  
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The resulting interactions between the people of Nga and Eshobi with 

chimpanzees is similar to the mutual avoidance observed between humans and 

chimpanzees in other areas with low human population density and little encroachment 

into the chimpanzees’ natural habitat (e.g., Duvall, 2008). Generally, wild chimpanzees 

perceive humans as a threat and will react fearfully to them (Hicks, Roessingh, & 

Menken, 2013; Tutin & Fernandez, 1991).  Nevertheless, for those participants who fear 

chimpanzees, this fear is not unsubstantiated. That chimpanzees may exhibit threatening 

behaviour or occasionally attack people and hunting dogs, especially if threatened or 

provoked, is a general source of fear for many people living alongside chimpanzees 

(McLennan, 2010; McLennan & Hill, 2012; Wrangham, 2001).  

The heightened levels of fear and perceptions of danger the gorillas pose has been 

observed in other areas of chimpanzee and gorilla sympatry. Oishi (2013) found Baka 

hunters in Southeastern Cameroon also emphasised the danger of WLG, differentiating 

them from central chimpanzees, as the gorillas are not afraid of encounters with humans. 

The Baka believe the gorillas try to keep people out of their range and will sometimes 

ambush them unexpectedly. This behaviour of the gorillas ensured that the Baka were 

cautious when hunting to make sure they avoided the gorillas (Oishi, 2013). This cautious 

human behaviour was also observed among the Nga hunters. That the hunters flee from a 

gorilla encounter may also reduce the threat they posed to the gorillas, allowing the 

gorillas to range in closer proximity to the village.  

The fear held by the people of Eshobi and Nga towards these apes stems not only 

from their behaviour and morphology, it is further intensified by the belief that an 

individual is unable to protect oneself if attacked by either ape, whether in the farm or 

forest. Power imbalances exist between the villages and WCS staff who run the GGP. The 

GGP staff (locally named ‘Wildlife’) are viewed by villagers as government 

representatives, who have the power to tell them how they can use their forest and detain 

them if they break the law. As discussed further in Chapter Nine, the conservation 

programs have inherited a history of neglect and distrust through their collaboration with 

the government in the enforcement of wildlife laws. When discussing the GGP, Simon 

agreed that the program has changed the way Eshobi people use the forest. 

Gorilla guardian is okay, when we see them, we know they are going to 

bush which is fine. It has changed way people use bush, if not for Wildlife, 

some people will still kill animals like gorillas, stubborn people. It has 

created fear. I have chopped chimpanzee, tastes very fine (IE36, 3/10/14).  
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Today people are afraid of large protected animals including the apes because they 

believe that they cannot legally defend themselves if they are attacked during an 

encounter. Nga’s Gorilla Guardian William succinctly stated: “People fear them [apes] 

today because the law, can’t defend yourself” (IT17, 29/09/14). Texas explained further: 

At first no Wildlife and we hunted carless, people hunted those big beef 

for chop. Now people are hunting less, forestry came before Wildlife, were 

searching for those endangered species and began to advise people. Now 

since Jackie [Sunderland-Groves], Wildlife comes and called community 

to protect forest and put in place Gorilla Guardian. Now when people say 

they fear, at least for hunter people, they only fear because of the law 

(IE44, 19/10/14). 

Laurence, a farmer from Tito, recalled the government laws: “Government rules like 

timber, don’t overcut the timber; farms, don’t over-extend them as it causes deforestation. 

Don’t poison water for fishing, must not kill gorilla, chimpanzee, giant pangolin, bush 

pigs. The law is fine, but how to drive them [animals] away is the problem” (IT20, 

29/09/14). The CRG and the NCC are protected species under Cameroon law number 

94/01 1994. Section 158 states “a fine of, from 3,000,000 to 10,000,000 francs and of 

imprisonment of one to three years shall be imposed on whoever kills or captures a 

protected animal”. This is a substantial fine for all people within the villages of Eshobi 

and Nga, although it appears the fear of imprisonment was the strongest deterrent.  

There are provisions in the law that provide exceptions to the hunting of these 

apes if they become a threat to people or property. Section 83(1) states “No persons may 

be charged with breach of hunting regulations as concerns protected animals if his act was 

dictated by the urgent need to defend himself, his livestock or crops”. If an animal is 

believed to be a threat to the village, the village may also petition the minister in charge 

of wildlife to have an animal removed under Section 82. That the people of Eshobi and 

Nga were unaware of these provisions demonstrates the power imbalance between the 

villagers and ‘Wildlife’ officials is not only perceived but real. One lady at Eshobi 

expressed her frustration regarding the lack of access to information and how the program 

is run: 

Big beef for bush, may they not kill them, even monkey you should not 

kill them, now everyone is careful not to be a victim. No village is sure 

what would happen to them if someone did kill one, they have tried asking 

[WCS representatives]. They asking what would happen if gorilla kills a 

person, will call Texas and Solomon to see person [who died], they would 

then call WCS who would come to see how they would do.  
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At Kagwene some people performed [as gorillas] as they don’t want white 

man and Wildlife for their bush and seriously hurt another man. They 

upset as to how Wildlife controls their forest. Plenty boys here vex as to 

why they come to go bush, only Texas going for Wildlife work, not rest of 

village. If people could perform as gorillas, they would catch Texas and 

kill him. People upset Texas showing all nests rather than leave some, 

want money to go around everyone. Some people happy, some not so 

much, people vex (IE43, 18/10/19).  

Even the Chairman of Eshobi, Melsumsaio Samuel acknowledged: “Not sure how the 

program works for here, I have never seen them in terms of how things work for bush. I 

still use bush the same” (IE29, 2/10/14). There was a similar sentiment at Nga with 

Nkugu stating the GGP has “improved the gorillas by being able to increase the numbers 

in the wild…They don’t explain to the people of the village how or what they are doing in 

the bush” (IN7, 16/09/14). One man at Nga confided he is not a Wildlife man, although 

he knows there are laws stating gorillas, chimpanzees, and drills are not to be killed. He 

was very open when he told me: “If an animal is killed by accident, then the whole village 

will chop, rather than report it to get in trouble or to have beef rot for bush” (IN11, 

26/09/14). These sentiments suggest the ideals and the effectiveness of the GGP may be 

limited at the time of this research.  

Although many people within the Eshobi and Nga communities voiced their fear 

of government reprisal, they were also honoured to have the chimpanzees and gorillas in 

their forest due to the economic benefits they bring. These ideas were stronger at Nga 

where there has been a longer history of the GGP and outside researchers working from 

the village. Gabriel stated: “[GGP] is fine for me as village gets money from there. Has 

changed how we use bush, as now the project are government” (IN2, 14/09/14). Simon 

incorporated these thoughts into a description of a good forest: “Forest is fine because 

gorillas are there and they give you money. When people come for surveys give small 

money” (IN8, 16/09/14). While many respondents stated that the GGP has helped to stop 

the hunting of the apes or hunting within the ape’s ranges, observations from forest 

surveys differed. As discussed in Part II, hunting signs were frequently located within the 

nesting range of the gorillas, and to a lesser degree within the nesting range of the 

chimpanzees. A hunter from Eshobi admitted their concern about what may happen to 

them, legally, as they believed chimpanzees had been caught in their traps but managed to 

free themselves on several occasions.  

These results highlight the wealth of knowledge held by the people of Eshobi and 

Nga concerning the chimpanzees and the gorillas along with the complexity of their intra-
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actions. The fear of the apes exists as people acknowledge their strength, and this fear is 

intensified as they believe they are unable to defend themselves if attacked, without being 

arrested by government officials. Although the apes are generally not perceived to be of 

any more significance than other animals within the forest, local perceptions are 

beginning to shift. Through the GGP and researchers such as myself coming to the 

villages, people are beginning to appreciate the economic benefits of having these apes in 

their forest. They understand that by keeping these apes in the forest, there is the potential 

for economic benefits to increase over time. Nevertheless, people’s actions often differ 

from what they report. While the gorillas and chimpanzees may not be the direct targets 

of hunting efforts, both hunting and trapping occur within their range, increasing the 

apes’ likelihood of harm. 

 

Conservation practices within the villages 

Almost all the participants within Eshobi and Nga had some understanding of what 

conservation is, although they may not have necessarily understood the word 

‘conservation’. In this setting of contradictory perceptions about the apes, the general 

understanding of the term conservation was similar to descriptions of WCS and myself as 

‘Wildlife’, and government laws surrounding forest use. Most participants defined 

conservation as either keeping the animals within the forest or as those people who look 

after the animals within the forest. For example, Matias stated: “Conservation is people 

who walk and protect plants and animals for the bush. So we don’t finish them for pikin 

who come behind” (IN3, 14/09/14). For George conservation is: “People who come to 

show the importance of animals and fish, so their children will see them. Don’t destroy 

the fish with gammalin [poison], you keep ‘em” (IE30, 2/10/14). Gabriel incorporated the 

change conservation has brought to Nga, in his definition of conservation: “It means 

things are not the same as yesterday, so conservation means change. Before we did as we 

pleased so now the government restricts us, that is the change that is conservation” (IN2, 

14/09/14). The implementation of conservation programs in the area has brought about 

change, including the establishment of Village Forest Management Committees (VFMC) 

in 2013, removing the emphasis of forest management from the Traditional Council and 

providing an avenue for communication between villages, conservation organisations and 

the government (Akenji et al., 2019).  
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The Traditional Council is the governing body of the village and is responsible for 

general order and maintaining governing laws. Before the establishment of the VFMC, 

the Traditional Council also played a role in managing resources within the forest and its 

surrounds. Responses to the question of how the community conserves their forest 

highlighted the importance of the roles for both the Traditional Council and the VFMC in 

this period of transition. This was seen as people described how their villages manage or 

conserve resources by controlling hunting and fishing practices, farming, timber 

extraction, and accessibility to outsiders, in addition to following government laws. For 

example, many of the larger pools within the rivers are locked by traditional juju and the 

villagers are banned from fishing in these pools until they are unlocked. At Nga, this 

occurred in March 2015 when the village celebrated Abojajua, the lifting of the juju. 

Children were exempt from school during the celebration and every able member of the 

village could be found fishing at the pool (FN, 3/03/15). One woman from Eshobi also 

described this process of protecting resources by placing a juju on them: “Community has 

locked big water with juju, its locked and nobody can fish for there. Also locked side of 

bush so no hunting by strangers, will seize their gun at village” (IE43, 18/10/14). 

Regarding hunting at Nga, Pius informed me that the community: “limited hunting and 

not to trap so much, so our own children will still have animals” (IN1, 14/09/14). 

Although there is recognition of the need to limit hunting and fishing within the villages, 

and that protected animals should not be hunted, the role of the councils appeared 

stronger when people discussed farming practices, timber extraction and the accessibility 

of the forest to outsiders.  

Despite the common perception that the MOF is an unlimited resource, there were 

clear regulations regarding farming and timber extraction. When it comes to clearing the 

forest, the communities make sure they only clear the areas needed for their farms. For 

example, at Nga, if a man clears parts of the forest, he must keep cultivating that area as 

his farm. If a man clears and then abandons the land, someone else can take over that 

farm (IT16, 28/09/14; IT25; 1/10/14). Martin explains that a person who ignores these 

rules will be fined through the Traditional Council: “If man clears farm, must maintain 

the farm. Law for timber, cannot harvest anyhow. If man abandons farm, village will 

charge person, say about 40,000 francs through council” (IT16, 28/09/14). The extraction 

of timber within the forest is closely monitored and handled by the VFMC. Laurence 

commented on the timber laws: “Don’t saw sticks to sell, only to build house. It’s 
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forbidden to sell the virgin forest” (IT20, 29/09/14). Gladys explained further what 

happens when the rules are disobeyed: 

Village has rules for harvesting timber, harvesting timber is not good. Not 

good as we have to keep it for future pikin. We have a Village Forest 

Management Committee; they take care of managing the harvesting. They 

would charge an amount of money to the Committee for disobeying these 

rules. If they disobey this, Committee will take them to court in Mamfe. 

The money is to the government, so it should go to schools and like within 

the village (IN6, 15/09/14).  

 The communities are also selective over the types of trees that may be felled. Trees that 

produce NTFP, such as bitter cola, are not allowed to be felled. The community is 

welcome to pick the cola nut, but they must leave the tree to grow (IT19, 29/09/14).  

Both villages placed a lot of emphasis on how they try to protect their forest from 

outsiders, reinforcing their traditional ownership rights over the forest. For example, 

before the VMFC, if an outsider was granted permission to hunt within the Eshobi side of 

the forest, the Traditional Council would tell the hunter which animals they were 

permitted to hunt. Pa Tiku Matis Ako explained:  

Have laws for strangers who come to use the bush, hunters if kill beef – 

monkey, porcupine, catta-beef, we will tell them which ones to hunt. They 

must also kill and cook one monkey for whole village. But now they are 

not allowing strangers to come and hunt. If stranger comes without 

permission, they catch them thief and question them (IE35, 3/10/14).  

If a stranger or outsider is seen by a village man in the forest, they will first ask who sent 

them, if there is no permission from the village, the Traditional Council will be notified, 

and the person warned never to enter their forest again (IE31, 2/10/14). At Nga, Ojong 

Solomon noted that strangers are not allowed to enter the forest now as many have had 

hunting accidents, if the village finds a stranger in their forest, they will fine him 10,000 

francs (IN13, 26/09/14). One Pa from Tito noted that strangers can travel a great distance 

to hunt within their forests often staying for some time: 

Catching strangers for bush, go to seize their things, if have a bush-hut we 

will burn it. Town people coming are irresponsible … When catch Akwa 

people in bush last time, held a meeting for bush in juju place, about one to 

two years ago. Bamenda people, coming down very far to hunt chop for 

this side, hide in bush, also from Bancho (IT15, 28/09/14).  

In addition to hunting, outsiders also enter the forest to extract timber and NTFP. John, 

the son of the Eshobi Chief mentioned how important the forest is to the Eshobi people: 

“… if you want to saw sticks for business, we don’t want to trade with people who will 
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carry and go. Bush important for us, use your farm for sticks to saw” (IE38, 4/10/14). The 

people of Eshobi and Nga recognise the value of the resources within the MOF and seek 

to protect those resources for themselves and their children, rather than sell their forest’s 

resources to hunters and timber traders.  

The need to follow the government laws aimed at conserving Cameroon’s forests 

and wildlife were also recognised by some participants to be an important aspect of 

conserving the MOF. Pa Emmanuel commented: “Even though Wildlife teaching their 

message, the village too is supporting these laws” (IE33, 3/10/14). Similar viewpoints 

were found at Nga with Gladys stating: “The acceptance of the Wildlife people is a big 

thing for us to help conserve the forest” (IN6, 15/09/14). Mammi Elizabeth of Eshobi 

provided a powerful statement of community conservation practice: “The village has the 

power of protecting the forest. They will penalise people for taking it without permission” 

(IE47, 19/10/14). Mammi Elizabeth in recognising Eshobi’s ownership of their side of the 

forest also highlights they are in a way responsible for policing the activities that occur 

within the forest and holding those who break the rules to account. The people of Eshobi 

and Nga value their forest’s resources and have had mechanisms in place prior to the 

arrival of WCS restricting the use of certain resources. Through the collaborative VFMC 

some of the power to protect and monitor their forest stays among the people, with 

outsiders viewed as the biggest threat to the future of their forest.  

 

 

Conclusion  

This research illustrates how an ethnoprimatological approach in a defined setting can 

enhance our understanding of the interrelationships that exist between primates and 

people, and how the outcomes of such research may help to inform conservation 

initiatives. Most importantly, it revealed the significance of the MOF to the people of 

Eshobi and Nga. Although there was a near-universal perception of the forest as an 

unlimited economic resource, there was also a strong sense of ownership and 

responsibility for the forest. As will be discussed in the following chapter, the reliance on 

the MOF has been shaped by both historical and current social, economic and political 

practices. While the CRG and NCC are primates of special significance to researchers and 

conservationists, for the villagers of Nga and Eshobi the significance lies in the forest 

itself rather than particular animals within.  
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How local communities interact with the apes can change depending on the 

context at that particular point in time. Although it was not possible to examine pre-

colonial interrelationships, this chapter has begun to investigate how intra-actions 

between the apes and the people of Eshobi and Nga villages have changed over the last 

100 years. For example, hunting appears to have increased during the colonial period with 

readily available access to guns and is now decreasing with the establishment of the GGP 

monitoring and education. As a result, participants from Eshobi and Nga villages also 

held contradictory ideas and context-dependent perceptions of the apes that shapes the 

uneasy nature of their intra-actions. 

The unease has been exacerbated by the enforcement of wildlife laws and the lack 

of protection that is perceived to exist when a human is threatened by an ape, most 

notably, the gorillas. Unease also arises through the emphasis on the gorillas and the 

chimpanzees by conservation organisations when they are not the most valued aspect of 

the landscape to the people of Eshobi and Nga. Fostering traditional beliefs, such as 

totems, has been suggested as one way to support the conservation of these apes (Chuo & 

Angwafo, 2017; Etiendem et al., 2011). That both the CRG and the NCC are viewed as 

totems across their range have likely contributed to their survival. Or following local 

knowledge, the persistence of family lineages who hold totem magic for these apes 

ensures they remain within the landscape. However, increased emphasis on these beliefs 

may only have limited success among the Nga and Eshobi communities. This is not only 

due to the inconsistencies in protection towards totem animals depending on a hunter’s 

methods, but also because there appears to be a decline in traditional practices as younger 

generations convert to Christianity and view more traditional beliefs as witchcraft.  

Conservation initiatives need to acknowledge that the ways local communities 

interact with their environment is continually changing and understand that a one-size-

fits-all model focusing on the CRG as a flagship species may not protect the NCC or 

other intended species (Radhakrishna, 2017). Nevertheless, the strong sense of place and 

ownership over the MOF by the people of Nga and Eshobi is a great strength for the 

conservation of both the apes and the forest. Both villages require permission from 

outsiders to enter their forest, and where permission is granted, there are strict limitations 

on what may be taken. This is because they wish to keep their forest and its wildlife for 

their children. Therefore, conservation efforts for these villages should focus on the 
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broader aspects of what the people of Eshobi and Nga wish to preserve, the forest and all 

its wildlife, for the children of the village.  
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9 AKWAYA: THE FORGOTTEN 

PEOPLE? 

Introduction 

“Mamfe is entirely isolated from the rest of the world except for a postal 

wireless system, and, in the wet season, the Cross River. A network of 

forest paths link up the villages which are all very small even for West 

Africa…” (Sanderson, 1935, p. 119). 

“Mamfe overside … [is] one of those few remaining parts of Africa that 

has escaped the fate (of civilisation) and remained more or less as it was 

when Africa was first discovered” (Durrell, 1953, p. 15). 

 

The Cross River region or Akwaya Subdivision, Cameroon, has long been 

perceived as a marginal area lacking any real population or development. British 

biologist Ivan Sanderson acknowledges this perceived isolation to what is now the 

region’s headquarters, Mamfe, after his efforts in reaching the area from Lagos for 

a zoological expedition in 1932 (Sanderson, 1935). Fifteen years later, naturalist 

Gerard Durrell visited the area commenting that the land north of Mamfe (now 

Akwaya Subdivision), appeared untouched by civilisation. Durrell comments 

further that Eshobi-Mamfe1 is “situated north of the Cross River on the edge of a 

section of forest that stretches unbroken and almost uninhabited hundreds of miles 

northwards until it reaches the desolated mountains where the gorilla has its 

stronghold” (1953, p. 23). It could be argued this perception remained strong until 

the late 1990s. Akwaya is now well represented in papers on biodiversity; but, 

little has been written about the people or their socio-economic situation since the 

British colonial administration (Schmidt-Soltau, 2001; for Manyu Division 

generally see Michels, 2004). Schmidt-Soltau highlights that before his work in 

2000 around the then Takamanda Forest Reserve, “hardly more than the names of 

the villages was known” (2001, p. 3). Within the last fifteen years, through 

Cameroon’s engagement with the international community, Akwaya has become 

repopulated to the scientific community. It is no longer perceived as an 

unoccupied area, although still devoid of basic resources and development, the 

 
1 There are two villages named Eshobi in the Akwaya Subdivision. I refer to the Eshobi that is not the study 

village as Eshobi-Mamfe, based on its proximity to Mamfe.  
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Akwaya people are now those seen to be threatening the survival of two key 

species, the CRG and the NCC.  

Conservation narratives or widely shared ideas about policy (Leach & Mearns, 

1996; Roe, 1991), have been used to initiate conservation programs (i.e., GPP) and create 

protected areas for the CRG and indirectly the NCC. These narratives are found in most 

scientific publications regarding each taxon along with the key policy documents for each 

taxon’s management. For example, the revised CRG action plan states: 

Although Cross River gorillas are legally protected in Nigeria and 

Cameroon, and five of the sites where they occur are designated as 

protected areas, hunting to supply the bushmeat trade is still common 

throughout the region, and gorillas are poached on occasion. Although 

poaching remains the primary threat to the survival of the Cross River 

gorilla, ongoing habitat loss and forest fragmentation are reducing 

connectivity between several sites, isolating them and reducing gene flow 

(Dunn et al., 2014, p. 2). 

In the NCC action plan, the narrative is similar with an emphasis on how those factors are 

exacerbated by high human population density: 

Increasing attention to this chimpanzee from scientists and 

conservationists has highlighted the need for urgent conservation attention 

necessary if viable populations are to survive long-term. The distribution 

of the Nigeria-Cameroon chimpanzee coincides with a region of high 

human population density, in which there has been considerable habitat 

destruction and fragmentation besides a lack of enforcement of hunting 

laws. These factors have led to the extinction of this chimpanzee across 

much of its former range (Morgan et al., 2011, p. 4).  

But, these simple narratives of hunting, habitat loss and fragmentation, and high human 

population density fail to describe the complexities of the relationships between humans, 

animals, and the environment as they are not discrete activities (Adams & Hutton, 2007; 

Malone et al., 2014a,b). As “the forest landscape is social” (Tsing, 2005, p. xi), its history 

of alteration and conservation is not just an ecological process, it is also equally related to 

political and economic processes (Malone et al., 2014a).  

In this chapter, I investigate how the people of Akwaya Subdivision have come to 

be positioned as the key threat to the survival of these great apes. I use the framework of 

political ecology to extend the temporal and spatial axes of the human-ape interface from 

the local by considering the role of historical, regional, national and global forces on 

human perceptions and activities (Dore, 2018; Jost Robinson & Remis, 2018). As 

highlighted by Biersack: “ignoring how contemporary locales or regions are impacted by 
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colonialism and market penetration, not to mention nation-states themselves, all but 

discredits any analysis” (1999, p. 10). Here, I aim to build upon the previous chapter and 

understand the relational histories of the people, the forest, and the apes through my 

ethnographic research with support from available published research. I begin by 

exploring how early settlements have shaped the forest we see today and how the colonial 

history of the region was influential in effectively isolating the region. I then argue the 

late 1990s is a turning point for the region with the development of the connecting road, 

the widespread uptake of cacao as a cash crop and the rediscovery of the CRG. It was 

during this period of change that the dominant conservation narrative emerged perceiving 

a conflict between cacao expansion and ape conservation. In the final section, I consider 

alternative narratives that have not been addressed and question whether other methods of 

cacao farming would reduce habitat loss and fragmentation.  

 

Rethinking the ‘untouched rainforest’  

Human activities within the Cross River region prior to colonisation 

The importance of West African rainforests to human cultural developments in the past 

has not been a large area of focus for archaeologists. Reinforcing the historical notion that 

rainforests are untouched by civilisation Connah acknowledges: 

… the conviction remained that much of the rainforest consisted of dense 

natural vegetation that was unaffected by human settlement and which had 

few resources to offer. Nothing could be further from the truth and it is 

now realized that most of the forest has been subject to shifting 

agricultural exploitation at one time or another, and in some areas many 

times over (2004, pp. 112-113). 

The archaeological record for the Cross River region is patchy largely due to the lack of 

exploration, although there is evidence to suggest that modern humans and nonhuman 

primates have co-existed in the region for at least 50,000 to 40,000 years (Connah, 2004). 

More broadly, evidence from Iwo Eleru, southern Nigeria, demonstrates that hunter-

gatherers were exploiting the rainforest and its margins around 12,000 years ago (Connah, 

2004). The Shum Laka rock shelter, near Bamenda, illustrates that people were hunting in 

heavily wooded areas through to the late Holocene with the giant forest hog (Hylochoerus 

meinertzhageni) and forest buffalo (Syncerus caffer) providing the main source of protein 

(de Maret, Clist, & van Neer, 1987; Bostoen et al., 2015). Gorillas, chimpanzees, and 
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drills were also found among the remains, dated around 5,000 BP, with primates 

comprising 14% of the total faunal assemblage (de Maret et al., 1987). At the time of 

excavation, the presence of gorillas in the Kagwene area was not known. de Maret et al. 

(1987) surmise that the gorillas’ preference for Aframomum spp., one of the first plants to 

colonise light gaps, would have made them easy game to hunters in the past resulting in 

the fragmentation that was perceived in the late 1980s.  

The Western Bantu expansion, believed to have begun around 2500 and 1400 BP 

with the contraction of the rainforests around the Nigeria-Cameroon borderland, has 

received more attention across Central Africa (e.g., Neumann et al., 2012; Oslisley et al., 

2013). Coinciding with the expansion is evidence for more sedentary ways of life with 

slash-and-burn agriculture for the cultivation of yams and oil palms, and iron smelting 

(Connah, 2004; Neumann et al., 2012; Oslisley et al., 2013). Within the Cross River 

region, the Cross River or Ikom Monoliths have the potential to offer a detailed insight 

into the region’s early history (Figure 9.1). These monoliths are found in village sites, 

most of which are now abandoned, with some appearing to have a form of writing and 

codified information (WHC, 2007). There now remain around 250 of these 

anthropomorphic monoliths which are thought to be around 1,500 years old (Connah, 

2004; TARA, 2017). Proposals are currently in place to conduct archaeological 

investigations into the monoliths and the surrounding areas (TARA, 2017).  

The oral histories within the villages of Eshobi and Nga did not extend back 

far enough to provide detail of how people lived in the forest in the distant past. As 

will be elaborated on below, people recount their ancestors living in the forest and 

moving from place to place during times of warfare, with people coming together to 

establish the villages more recently. Rӧschenthaler (2006) found that in the pre -

colonial era the Cross River people were highly mobile, moving to new areas due to 

fighting, water shortages, depleted soils, or to increase their economic prospects 

closer to trade routes. Established trade routes throughout the region have been 

described as “diffuse and multidirectional” whereby human slaves were transported 

to the old Calabar trading post as part of the transatlantic slave trade (Michels, 2004, 

p. 64; Rӧschenthaler, 2011) (Figure 9.2). The transatlantic  slave trade began with 

German and Dutch traders in the 1530s and was most prominent from the mid-1600s 

through to the late 1800s (Aubrey, 2013). The trade routes also flowed from the coast 

back to the interior moving European goods and cultural associations such as Ekpe  
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(leopard society). Perhaps one of the most significant European goods to enter these 

trade networks were the numerous guns and gunpowder. There are no records for the 

Cross River region itself, records do show that England alone exported an annual average 

of 161,531 guns between 1796 and 1805 to West Africa (Inikori, 1977). As discussed in 

Chapter Eight, the increased availability of firearms contributed to changing hunting 

practices across the region and are associated with the reduction of several animal species 

including the CRG.   

Figure 9.1: Ikom monolith (British Museum Af1974,18.1, 2019). 
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Figure 9.2: Trade networks in the Cross River region during the 19th Century from 

Michels (2004, p. 62). Note the circle depicts the Mone-Oku Forest site.  

 

Across Central Africa, the clearance of forest for slash-and-burn agriculture and 

the subsequent abandonment of farms as people migrate are said to have had a positive 

influence on the Central African forest ecosystem. This is because these practices create 

gaps in the forest canopy suitable for light-demanding trees such as Lophira alata 

(Redwood) that are widely sought after in the current timber industry (Biwolé, et al., 

2015; Garcin et al., 2018; Morin-Rivat et al., 2017). Within the MOF, nine species and 

three genera of these light-demanding timber species were identified in our forest surveys 

(Table 9.1). Several of these species were used by both the Mone-Oku gorillas and 

chimpanzees for nesting and are important parts of the CRG and NCC diet at other sites 

(Abwe, 2018; Dutton, 2012; Etiendem, 2013a; McFarland, 2007; Sawyer, 2012).  
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Table 9.1: Light-demanding timber species found in the Mone-Oku Forest and their use by gorillas and chimpanzees 

Tree species 
Common 

name 

Use as nesting material Plant parts eaten 

G.g.d P.t.e G.g.d 1,2,3,4 G.g.g 4,5 P.t.e 6,7 P.t.t  4, 5 

Afzelia spp. Doussie  ✓     

Cylicodiscus gabunensis  Okan  ✓     

Diospyros spp. Ebony ✓ ✓ F F, S F F, S 

Distemonanthus benthamianus Moyingui       

Entandrophragma candollei Kossipo       

Entandrophragma cylindricum Sapelli       

Khaya spp. Mahogany       

Lophira alata Azobé  ✓  L  G 

Milicia excelsa  Iroko   F, Fl, S, L, B  F  

Millettia laurentii Wenge ✓      

Nauclea diderrichii  Bilinga    F  F 

Pterocarpus soyauxii Padauk   F, Fl, S, L, B Fl, S, L  Fl, S 

Note. G.g.d. = Gorilla gorilla diehli. G.g.g. = Gorilla gorilla gorilla. P.t.e. = Pan troglodytes ellioti, P.t.t. = Pan troglodytes troglodytes.  

Parts eaten: F = fruit, Fl = flowers, S = seeds, L = leaves, B = bark, G = galls  

1 (McFarland, 2007), 2 (Sawyer, 2012); 3 (Etiendem, 2013a), 4 (Rogers et al., 2004), 5 (Tutin, White, Williamson, Fernandez, & McPherson, 1994), 6(Dutton, 

2012), 7 (Abwe, 2018). 
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Diospyros spp. (ebony) is perhaps the most significant genera of these trees as it is both a 

food and nesting source for the apes. Milicia excelsa and Pterocarpus soyauxii are two 

more important tree species for the CRG as they provide a wide range of food resources 

with the gorillas feeding on fruits, flowers, seeds, leaves and bark (Etiendem, 2013a; 

McFarland, 2007; Sawyer, 2012). From 1850 onwards there is a noticeable reduction in 

the regeneration of these light-demanding trees across the Central African rainforests, 

believed to be a result of reduced human disturbance in the forest (Biwolé, et al., 2015; 

Garcin et al., 2018; Morin-Rivat et al., 2017). These results illustrate that a degree of 

disturbance greater than what occurs naturally is required to maintain certain habitats and 

tree species within the rainforest (see below). They also demonstrate that a degree of 

human disturbance within the forest can have positive benefits for both the CRG and the 

NCC in promoting the growth of some tree species used for nesting and feeding.  

The Cross River region has a long history of human occupation with evidence 

suggesting humans have been in proximity to both the CRG and the NCC for at least 

30,000 years, with archaeological evidence suggesting the apes have had to adapt to 

human hunting practices for at least the last 5,000 years. Before the colonial period, 

human activities within the region appear to have had both positive and negative effects 

for the apes. In the more recent past, these hunting practices changed from more 

traditional traps and spears to the use of guns and gunpowder and is suggested to have 

taken a drastic toll on the CRG population (e.g., Dunn et al., 2014). Nevertheless, humans 

also appear to have been modifying the forest environment in ways that appear favourable 

to the apes. In the short term, abandoned agricultural plots promoted secondary forest 

regrowth, containing plant species that are usually favoured foods by gorillas. In the long-

term, these light gaps promoted the germination of light-demanding tree species which 

are today used by both apes for feeding and nesting.  

 

The origins of Eshobi and Nga villages – leaving the forest refuge 

The people of Nga and Eshobi have a long and intimate history with the MOF. During my 

discussions with participants, the MOF was frequently referred to as a place of refuge in 

times of conflict providing all the resources necessary for survival. Uncertainties surround 

the establishment of Eshobi and Nga villages. Several of the village elders spoke about 

people coming together after the war, some time between 100–300 years ago. It is 
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possible people's memory of war and the differences in timeframe are the result of 

multiple periods of hostilities in the region from the pre-colonial slave trade through 

to World War I. In this timeframe the people within the landmass that is now 

Cameroon were subject to various forms and degrees of colonial administration, but the 

forest remained a constant source of necessary resources in the absence of any form of 

‘development’, that was seen in other areas. Pa Emanuel, an elder from Eshobi village 

recalled:  

Old parents told me that when there was war families separated in the 

bush. They came together on Kunku road, building on the hill, [it] 

wasn’t suitable so they had three quarters2, the third being here in 

Eshobi. The people from other quarter were dying, nobody knew why, 

and their soil was full of gravels, so all the other two quarters came to 

the third quarter where Eshobi lies now. War was long ago and [it is] 

unknown what the war was about. This happened 200-300 years ago of 

Eshobi being established. The name came from former land where the 

hill, which was very steep was called Eshobi. The area was forest to 

start with (IE33, 3/10/14). 

Similar recollections emerge regarding the original establishment of Nga, with an 

elder Pa at Tito stating: 

War worry and people scatter, far away for black bush. I was born in 

old town, need to change as elephant destroy camp. Big people suffer 

for some things then leave, families came together … Before old town 

war a problem, people moved place to place. Then came to settle old 

town where born, but not comfortable, so whole village moved this way 

(IT18, 29/09/14). 

There is also evidence of people living in caves throughout the forest, probably during 

these periods of warfare. I was shown one ancestral cave site in the Eshobi side of the 

forest, that contains the remains of decorated clay pots of unknown age (Figure 9.3). At 

this site, Eshobi village chairman Melsumsaio Samuel recalled that he frequently sees the 

spirit of a young girl sitting on the rocks above the cave where people hid in those old-

times and stated that we must be careful not to disturb those spirits (IE29, 2/10/14).  

 
2 The reference to a village quarter relates to the varying sites within one village. The use of the term 

‘quarter’ does not necessarily mean there are four sections to a village.   
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Figure 9.3: The remains of a clay pot used by the ancestors of the Eshobi people. 

 

There were two significant periods of warfare during the German colonial period 

(1884-1916): the Mpawmanku war of 1904 and World War I. It is possible that the 

communities of Eshobi and Nga existed but had retreated into the forest, based on their 

absence from German colonial records and maps (Figure 9.4). I make this suggestion due 

to the location of Akwa (Okwa) on Mansfeld’s (1908) map and the references from 

people of both villages towards the ‘Akwa strangers. Pa Robert, an elder and medicine 

man from Eshboi recalled: “[We] come from inside bush around Kunku, only boundary 

was with Mbu. Akwa was not there. More than 100 years for this spot. Akwa people [are] 

strangers, all was near Kunku, then came to here but spread out” (IE31, 2/10/14). 

Similarly, William, Nga’s Gorilla Guardian stated:  

… before, old-time people at the old site would clear the road and 

boundary with Mbu, was no Akwa people. As Akwa people came, they 

moved down [to Tito] as Akwa people came into the forest – so Akwa 

people wouldn’t eat their own land. (IT17, 29/09/14) 

The references to people dying of illnesses in these times may relate to smallpox 

epidemics. There were several serious outbreaks of smallpox that occurred across 

Cameroon from the early 1900s, resulting in a ‘very heavy loss of life’; it was not until  
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Figure 9.4: ‘Map of the Ossidinge District in Kamerun’ (Mansfeld, 1908, p. 311). 

 

the Germans inoculated people against the disease that the outbreaks reduced in severity 

(Sharwood-Smith & Cantle, 1924, p. 161). Despite the Germans not encountering many 

groups of the Upper Cross River directly by 1908, the high mobility of the people may 

have contributed to the spread of the disease in the region (Michels, 2004). 

The Mpawmanku war of 1904 marked a turning point in German colonial 

policy for the Cross River region. The details of this war have been discussed in 

detail elsewhere (e.g., Njung, 2016), but the violence stemmed from the death  of 
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Count von Pückler-Limpurg and members of his expedition team around the Basho 

station on the 22nd January 1904, soon flowing onto other satellite posts (Michels, 2004). 

The German protectorate army, the Schutztruppe, was sent into the region in late March 

1904 to begin the ‘pacification’ of the region which lasted nearly six months (Michels, 

2004). The significance of this event was also described by British officials: “… 

vengeance was complete and Teutonic, and throughout 1905 the whole country from 

Mamfe to Basho was terrorised, villages were burnt, crops destroyed, and men and 

women shot down unmercifully” (Sharwood-Smith & Cantle, 1924, p. 11). As part of this 

process, a military station was constructed at Basho and remained staffed until 1906. 

Michels (2004) found in local recollections of the war that the people united to remove 

Count von Pückler-Limpurg due to the actions of the German soldiers who were said to 

steal food, beat people and rape their women. People in the villages of Akwa, Nyang, and 

Mukonyong, said the violence occurred due to greed for the German goods held in the 

trading station, and that they were angry that the Basho people drove away the Germans 

(Michels, 2004). This contrasts with the general historical narrative that the war arose 

because the Cross River people refused to work in German plantations or give up their 

middleman monopoly in trading (Njung, 2016). Nevertheless, the consequences are not 

debated, the impact of the pacification process and the permanent military station is 

believed to be large. People abandoned their villages and farms, fleeing to the forest for 

several years (Michels, 2004). It is events such as these that contribute to the notion that 

the forest is a place of refuge for the people of Eshobi and Nga, while simultaneously 

increasing the threats to wildlife. The soldiers stationed at Basho also hunted within the 

forests and one soldier is reported to have killed 12 gorillas during his time at the garrison 

(Migeod, 1923, cited in Schmidt-Soltau, 2001). 

   The outbreak of the First World War brought violence again to Cameroon and 

the Cross River Region. Cameroon was held to be a country of strategic importance to the 

British and French during the war, firstly, to use as a bargaining chip should other 

territories fall into German hands; and secondly, because Cameroon held Germany’s vital 

communication systems which could be used to fight and win the war (Njung, 2016). The 

Cameroon campaign ran from August 1914 through to February 1916 and combat was 

carried out almost exclusively by Africans for both sides. The Cross River region became 

involved in the war as the Allied forces moved in from Nigeria establishing a 

headquarters at Ossidinge in November 1914. Generally, the people supported the 
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Nigerians supplying intelligence information regarding the movements of the German 

‘askari’ (Njung, 2016). Despite the Allies’ advances, the Germans attempted to maintain 

order and force people to fight on their side “a policy of terrorism appears to have been 

resorted to; number of villages were pillaged and burnt, and the burnings were 

accompanied by wholescale executions” (Gorges, 1931, p. 121). Although there is 

nothing to confirm Eshobi and Nga were directly involved in the war, it is unlikely they 

were unaffected in some way by the Campaign, especially given the proximity of the 

German garrison in Basho. Perhaps more significantly to the references of people dying 

in the villages was the 1918 influenza epidemic that also swept the African continent. 

There were no official reports for the Cross River region, then administered with Nigeria. 

British officials working in the Cross River region reported that the epidemic of 1918 

caused many deaths (Sharwood-Smith & Cantle, 1924). Nigeria may have experienced a 

lower estimated death rate of 24.4 per 1,000 people compared to French Cameroon where 

the estimated death rate was 445 per 1,000 people (Johnson & Mueller, 2002). However, 

Johnson and Mueller (2002) believe records are a significant understatement of the true 

mortality and morbidity arising from the pandemic reflecting only persons who were 

registered and had an accurate medical certification of their death.  

That the forest was able to provide a place of refuge to people in times of warfare 

stems from both their superior knowledge of the landscape, compared to the colonial 

administrations and the unfavourable perceptions of the forest in colonial discourse. The 

dichotomies between the unfavourable forest and favoured grassland areas were also 

applied to the people inhabiting these varied landscapes and their economic potential 

(Hausen, 1970). For example, one British official reported on the confining and 

unfavourable nature of the forest: 

Only the heavy thud of over-ripe fruit falling from its parent tree breaks 

the silence of the luxuriant forest. … All beautiful, but it is a ripe repulsive 

beauty, cold, dank and smelling of decay … The forest is the home of the 

Boki, Eba-Mbu, and Ekokisam Clans, and they have not escaped its 

lowering influence. To have the rank growth up to the very doors of their 

houses, to be shut in by an endless barricade of forest must mean 

deterioration, and they are indeed a most uncultivated people. There is no 

comparison between, for instance, the Bokis and the healthy intelligent 

natives of the Cameroon Grasslands. (Gregg, 1925, p. 1) 

Forested regions were seen to isolate the more productive grassland from the Cameroon 

coastline as transportation through the forests was difficult. The rivers, at times, could 
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only be crossed via rope bridges which meant animal transportation could not be used to 

move goods, and at times these bridges also proved difficult for porters carrying large 

loads (Hausen, 1970). Michels (2004) believes the forest also imposed an element of fear 

to the Europeans, most notably the Germans during the Mpawmanku war. The Germans 

had more powerful guns and canons, but these were largely ineffective in the enclosed 

forest. In contrast, the local Africans’ knowledge of their surroundings allowed them to 

use the protection of the trees to come into proximity to the Germans, whereby the shorter 

range of their weapons was irrelevant (Michels, 2004). These perceptions about the forest 

and the few people who were believed to inhabit it led the colonial administrators to focus 

their efforts in more favourable and ‘productive’ areas such as the wider Bamenda 

grasslands, Victoria (Limbie), and Buea.  

While the exact timing of each village’s establishment was not recalled by the 

participants, a map of the Anyang and Manta Tribal Areas, by the British Administration, 

shows the locations of old Nga, Eshobi and Akwa villages in 1924 (Figure 9.5). The 

location of Eshobi village has remained constant since the British Administration while 

the village site for Nga has moved and expanded. The significance of this for the CRG 

ranging is discussed further below. The people of Nga and Eshobi have a long and 

intimate history with the MOF. It has provided a haven in times of conflict and the 

resources necessary for survival. As colonial powers redrew the boundaries of Cameroon 

subjecting the people to various forms and degrees of administration, the forest remained 

a constant source of necessary resources in the absence of any form of ‘development’, 

that was seen in other areas. 

 

Redrawing the lines  

The Cross River region in Cameroon has a colonial history of everchanging boundaries 

resulting in ‘developmental’ neglect and isolation that has played an important role in 

shaping people’s economic reliance on the MOF. There are three distinct periods in which 

the boundary lines around the Cross River region were drawn. The first is the German 

colonial period from 1884-1916. After World War I, the lines were arbitrarily redrawn, 

and the Cross River region was separated from Cameroon to be administered from 

Nigeria during the British mandate and trust period (1916-1961). With the independence 

of the Federal Republic of Cameroon in 1961, the Cross River region, as part of the  
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Figure 9.5: Map of Anyang and Manta Tribal Areas. The current locations of Eshobi (Isobi) 

and Nga villages are highlighted in the circle. (Sharwood-Smith & Cantle, 1924). 

 

Southern Cameroons voted to separate from Nigeria and reunite with Cameroon, since the 

international community would not allow the formation of an independent territory 

(Figure 9.6). These artificial bisections of the region have “created the reality of two 

distinctly different Cameroons, with different social, economic, and political traditions” 

(LeVine, 1964, p. 35). As will be discussed below, each of the colonial powers have 

attempted to control trade movements for their benefit. Though, they struggled to directly 

engage in the area due to their perceptions of forested environments and their colonial 

agendas. For the people of the Cross River region, these policies compounded their 

reliance on the forest as a source of food and later income to pay taxes. However, their 

shared experiences in this forested landscape which has remained a constant in the face of 

many changes have also helped to form the Akwaya identity.  

It was not until 1900 that the German administration moved its focus from the 

coast and grasslands to the area north of the Cross River. A concession to all land in 

the Upper Cross River region had been granted to the German company Gesellschaft  
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Figure 9.6: Map illustrating the boundary changes of Cameroon from 1901 – 1972 

(Roke, 2006). 

 

Nord-West-Kamerun (GNK) on the basis the land was viewed as ownerless (Michels, 

2004). As part of their concession rights, GNK had to demonstrate they had effective  

possession of the land and an investment in its development (Michels, 2004). This 

led to the first German expedition into the region as a basis for ownership claims via 

the villages of Basho and Bachama, to reach the north-western grasslands in 1900 

(Michels, 2004). After this expedition and a period to promote peaceful relations 

between various villages and the German administration, a series of German trading 

posts opened in 1903 at Mamfe, Badie, Kesham, Takpe, and Basho to facilitate the 

movement of goods towards the main trading post located at Nsanakang (Michels, 

2004). 

It was due to this concession that the Cross River region became an area of 

significance to the German colonial project. "As the ‘rubber area’, the forests, where 
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additionally ebony, ivory, and oil palm products were ‘found’, the Upper Cross River 

area not only became the valuable part of their concession area, but also a valuable 

part of Kamerun” (Michels, 2004, p. 253). The positioning of these trading posts 

aimed to alter the trade routes previously established in the Cross River region and 

stem the loss of benefits flowing towards Old Calabar, now under British 

administration. Salt and ivory were the most important commodities the GNK wanted 

to control, but the trade also included camwood, ebony, oil palm kernels, wild rubber 

and crafts such as sleeping mats and pots along with general foodstuffs. The most 

desired European goods were alcohol and guns (Michels, 2004). Michels (2004) 

highlights two crucial aspects of trade relations in the Cross River region. Firstly, the 

people knew they were subject to punishment (either imprisonment or forced labour 

at the coastal plantations) if they did not sell their goods to the GNK. Secondly, the 

people avoided the GNK as punishment would only occur if they were caught selling 

their goods elsewhere (Michels, 2004). Hence, the “erstwhile free traders of Mamfe 

area now became smugglers” using forested footpaths to avoid the GNK trading posts 

to sell their goods on routes flowing towards Nigeria (Niger-Thomas, 2000, p. 120). 

Attempts to gauge how great an influence the GNK had on trading routes, especially 

before the Mpawmanku war are difficult, but they appear limited with present trade 

movements still flowing towards Nigeria if the goods are believed to fetch a more 

competitive price.  

One significant effect in the aftermath of the Mpawmanku war in 1904 was the 

division of the Cross River region into areas of diverging influence. The area north of 

Basho (the Bachama and Assumbo area) was declared ‘closed territory’, German 

influence was limited, and all trade was closed to German companies (Michels, 2004). 

The area south of Basho, including Akwa and the areas of Eshobi and Nga, were included 

in the Ossidinge district where the new District Officer Mansfeld concentrated on 

building some political and economic claims to the area (Michels, 2004) (Figure 9.4). As 

part of this policy, settlements destroyed during the war were only allowed to be 

constructed along the main roads, with isolated settlements or compounds prohibited 

(Mansfeld to KGK, 04/04/1907, p. 94). The relocation and forced amalgamation of 

villages caused friction throughout the area as it altered previous political and social 

structures that were expressed through settlement patterns, allowing some to assume 

positions of power over ‘newcomers’ (Michels, 2004). The forced movement of people 
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out of the forest and closer to rivers, roads, and plantations continued during the British 

regime after World War I. It is these forced movements, in conjunction with the marked 

loss of life due to conflicts and introduced diseases that has left a noticeable signature in 

the Central African rainforests with the reduction in light-demanding trees (Biwolé, et al., 

2015; Garcin et al., 2018; Morin-Rivat et al., 2017). It is likely these same processes have 

also left a noticeable signature in the rainforests of the Cross River region.  

Germany’s loss to the British and French in World War I led to Cameroon 

being arbitrarily partitioned and ruled as Class B mandated territories of the League 

of Nations between 1922 and 1946. At the end of the war, the British government had 

little desire to obtain the Cameroons, rather it sought to redraw the Nigeria -

Cameroons boundary in its favour (Gardinier, 1967). The result after discussions 

with France was a loss of any unity Cameroon had gained during the German 

protectorate with the Cross River region included in the area to be administered from 

Nigeria (Figure 9.5). Under the Class B designation, the Cameroons were not 

destined to be an independent territory and there was no commitment made to 

promote either self-government or independence (Gardinier, 1967). The British 

colonial policy was one of indirect rule. Indirect rule was defined at the time as 

“native self-government … the function of the British administrator is rather to guide 

by influence and advise than to rule by direct command”, whereby administrators 

were encouraged to make a constant effort “… to seek out and to develop  the best in 

the natural institutions of the people themselves” (Jeffries, 1938, p. 134). Indirect 

rule allowed the British to quickly acquire large areas of inhabited territory and to 

rule them with limited resources, both financial and personal (Gifford,  1967). In 

contrast, the French sought to transform the indigenes into French citizens through a 

colonial policy of assimilation. These differing colonial histories set the stage for the 

tensions that would emerge upon unification in 1961.  

To facilitate indirect rule, assessment reports were conducted throughout the 

Cross River region to determine the local political and economic structures and 

establish native authorities. These reports are the oldest, and for the villages of Nga 

and Eshobi the only, available documents on the social and economic situation of the 

Cross River region. Dixon (1940) recorded the villages of Eshobi, Nga, Akwa, and 

Mbu as belonging to the Nfowcha Clan along with the importance of the kindred as 

the basic social, economic and political unit of each community. The selected chiefs 
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of each village were appointed to the local native authority and under the supervision 

of the British District Commissioner, they were given the “responsibility for law and 

order, sanitation, and local development” in addition to tax collection (Gardinier, 

1967, p. 546). 

In 1924, Sharwood-Smith and Cantle recorded the general lack of economic 

and social development within the Cross River region. After World War I there  was a 

significant loss in trade, with one of the major sources of income, wild rubber, no longer 

in demand as better quality rubber was being produced on the plantations (Hunt, 1916). 

With the closure of all former German trading posts, people had to travel either to 

Nigeria, Mamfe or Mundame (near Kumba), to acquire desired goods such as salt, cloth, 

tobacco and gin (Michels, 2004). The loss of trade and resulting economic opportunities 

after the war resulted in a large migration to the plantations in the South from the Cross 

River region (Michels, 2004). For those who remained, a large portion of the male 

population engaged in the harvesting of oil palm kernels (Elaeis guineensis) with the 

trade supported by the African and Eastern Trade Corporation who established a 

factory in Mamfe to purchase these kernels (Sharwood-Smith & Cantle, 1924). 

Sharwood-Smith and Cantle report on farming within the region: 

As everywhere the bulk of agricultural work is done by the women. The 

men clear new bush and set their Plantains after which they do little else. 

The area is cultivated by one women, including her husband’s plantain 

patch, is approximately one acre, of which two fifths is plantains, two fifths 

is cocoyams, and one fifth luxury crops (corn, beans, pepper, groundnuts, 

pumpkins and gourds or tobacco) (1924, p.40).   

This is similar to what the elder men in the villages of Nga and Eshobi spoke of regarding 

past farming practices. They stated that the first farms were generally small, no larger 

than one hectare, and close to the village. This was because people were only planting 

what was needed for food and a small income (IT15, 28/09/14). The early crops included 

plantain, cocoyams, yams, kola nut, and oil palm which self-germinated (IE34, 3/10/14; 

IE35, 3/10/14).  

Sharwood-Smith and Cantle (1924) also reported on the socio-economic status of 

both Nga and Eshobi. In 1921, the population of Nga totalled 59 adults and children 

increasing to 77 adults and children in 1924. For Eshobi the population totalled 112 adults 

and children in 1921 growing to 135 in 1924. However, these statistics may be an 

underestimate as one Pa from Tito remembered “In german times when we saw white 
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man we would run. Where did they come out from? Small children ran, big men stayed. 

Now all is savvy, and we don’t fear white man again” (IT15, 28/09/14). Sharwood-Smith 

and Cantle state that “[s]tatistics as to industries are hard to obtain and subject to caution 

that no industry is a whole time occupation. One man might equally describe himself as a 

fisherman, a kernel trader, a farmer, or a hunter according to the time of the year at which 

he happens to be questioned” (1924, p. 43). They found Eshobi men either described 

themselves as farmers or fishermen and at Nga the majority described themselves as 

farmers or oil palm collectors (Sharwood-Smith & Cantle, 1924). Not one person in either 

village described themselves as a hunter or trapper, suggesting that farming and fishing 

practices were just as significant to peoples’ livelihoods at this point.  

With regards to the absence of schools and Mission stations, Sharwood-Smith 

and Cantle (1924) thought that if trade began to flourish in the region the increase in 

taxation would permit the native administration to open a school. Gardinier (1967) 

believes the rugged and inaccessible nature of the region, together with the low 

population, hindered economic development as the British were unable to construct 

roads to promote trade. Others have argued the lack of development is a result of 

indirect rule. Chidezero (1961) states: 

… there is no doubt that indirect rule tended to perpetuate tribalism 

and to arrest development … The powers of the Provincial and District 

Commissioners were strong and over-riding. Thus, while it is true that 

the British administration … gave powers – executive, judicial and 

fiscal – in local matters to chiefs or councils, it is equally true that a 

strong paternalism reigned during this period. This paternalism, 

embodied in the institution of Native Commissioners, tended generally 

to reduce native authorities to mere agents of central government. 

(cited in Turshen 1984, p. 32).  

This view is also supported by Ndi (1986) who suggests the British involvement as 

very light in contrast to the continued German economic involvement in the British 

Cameroons. Administration for the British Cameroons was at Lagos, Nigeria, without 

separate budgets or accounts, reflecting the view from London that the British 

Cameroons was a ‘colonial liability’ (Le Vine, 1964, p. 201). It has been argued that 

before World War II, Britain had little impact on the economic, cultural or political 

way of life in the territory (Ndi, 1986). Nevertheless, the lack of direct influence and 

the perceived assimilation of the Southern Cameroons with Nigeria contributed to the 

nationalist movement that sought to reunify Cameroon (Oyono, 2004).  
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The conclusion of World War II marked another turning point in the political 

history for the Southern Cameroons with a quest for the unification of the Cameroon 

territories and independence. With the establishment of the United Nations (UN), 

both the British and French spheres of Cameroon became UN trust territories in 

1945. As part of this trusteeship, Article 76b of the Charter of the United Nations 

required Britain to develop the political, economic and social areas towards self -

government or independence. To promote political advancement, the British 

established ‘regional assemblies’ in place of native authorities. The Southern 

Cameroons became administered by the Eastern Regional Assembly in 1947 and 

although political consciousness had emerged within the Southern Cameroons in 

1939, it was not until 1953 that the first Southern Cameroons political party was 

established (Ngoh, 2004).  

The Kamerun National Congress (KNC) sought to reunify the two Cameroons, 

with the motto: “Towards self-government or independence for a united Cameroon” 

(Ngoh, 2004, p.4). Soon after the KNCs emergence, the Kamerun Peoples Party was 

announced promoting regional autonomy for the Southern Cameroons with an 

eventual secession from Nigeria (Ngoh, 2004). The British administration feared a 

political crisis and held a constitutional conference in London on August 1953. As a 

result, 'quasi-regional' status was granted to the Southern Cameroons (Ngoh, 2004). 

The KNCs request for an autonomous region of equal status was not granted as the 

region was not seen to be financially viable. The Fiscal Commission reported that: 

… a Southern Cameroons Regional Government would not in the years 

immediately ahead be financially stable without external assistance. In 

good years it might pay its way with a slender margin, but in lean years 

it would have a deficit and it would have no reserves to fall back on if, 

over a period, the deficits exceed the surplus (Chick, 1953, p. 27).  

The desire for self-governance arose from the shared perception that the Southern 

Cameroons was a “colony within a colony” (Ngoh, 2004, p. 7). The British decision 

to include the Southern Cameroons within the Eastern region of Nigeria for 

administration resulted in a situation whereby the overwhelming presence of 

Nigerians dominated all aspects of political life in the Southern Cameroons despite 

the area being a separate UN Trust Territory (Ngoh, 2004). As the French Cameroons 

and Nigeria moved towards their independence in 1960, politicians in both the 

Southern and Northern Cameroons debated their political future which became the  



 

 

212 

 

 

Figure 9.7: Notice of the Southern Cameroons Plebiscite (Cameroon Concord, 2018).  

 

 

responsibility of the international community. The politicians were unable to reach a 

consensus as to their political future and agreed to an UN-sponsored plebiscite to 

determine the peoples' wishes (Figure 9.7). On 11 February 1961, the plebiscite 

results revealed that Southern Cameroons voted to achieve independence by reuniting 

with the Republic of Cameroon.  

The unification of the Southern Cameroons with the Republic of Cameroon 

redrew the boundaries once again with the Southern Cameroons incorporated as a federal 

state with autonomous status. The expectation for equal partnership between the 

Francophone and Anglophone regions was not a reality and through calculated political 

manoeuvring President Ahidjo persuaded Anglophone political factions to move towards 

a centralised, unitary state (Konings & Nyamnjoh, 1997). The basis for this justification 

was that the federal system promoted regionalism which hindered economic development 

(Konings & Nyamnjoh, 1997). On the 20 May 1972, the ‘glorious revolution’ established 

the United Republic of Cameroon and began the politics of mutual tolerance (and 

intolerance) based on values that have emerged from people’s language identity 

(Anchimbe, 2018). Anglophones began to: 
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…resent their region’s loss of autonomy and the allegedly subordinate 

position of the anglophone minority in the unitary state. Their numerous 

grievances were mainly of a political, economic, and cultural nature: 

notably their under-representation and inferior role in the national 

decision-making councils; the neglect of their regions infrastructure and 

the rape and drain of its rich economic resources, especially oil, by 

successive francophone regimes; and the attempts at ‘frenchification’ 

(Konings & Nyamnjoh, 1997, p. 211).  

To maintain his power base and suppress a united Anglophone front, President Ahidjo 

divided West Cameroon as the Southern Cameroons had become known, into Northwest 

(grassfield people) and Southwest (coastal/forest people) provinces. With their prior 

exposure to the colonial regimes, the Northwesterners were able to quickly acquire 

dominant political and socio-economic roles across both provinces further alienating the 

people in the Southwest (Kofele-Kale, 1981).   

Economically, the Republic of Cameroon had access to a huge wealth of natural 

resources and remains a commodity-exporting country (Kobou, Njinkeu, & Powo Fosso, 

2008). After World War I, the production of cacao had gradually shifted from large 

plantations localised around Mount Cameroon, to smallholder production across the 

Southwest (Klarer, 2014). In the period 1961 to 1977 cacao and coffee exports increased, 

but the government was heavy-handed in its agricultural intervention while it focused on 

maintaining peace and security (Kobou et al., 2008). On the recommendations of the 

Office National de Commercialisation de Produits de Base (ONCPB), yearly presidential 

decrees fixed cacao and coffee prices at every stage of the market (Kobou et al., 2008). 

This removed the risk of the world markets from the farmers, though the farmers were 

heavily taxed and denied any profits when world cacao and coffee prices increased. As 

the markets increased in the 1970s, Cameroonian farmers did not invest heavily in the 

production of cacao or coffee as they failed to receive any benefits (Kobou et al., 2008). 

Cacao seems to have arrived in the villages of Eshobi and Nga around this time as people 

returned from the plantations on the Southwest coast (IE34, 3/10/14; IE35, 3/10/14). As a 

Pa from Tito recalled, before the 1990s the few farmers who had cacao trees only 

received a small income, when the values dropped even lower, many cut down their cacao 

trees (IT18, 29/09/14).  Kobou et al. (2008) believe that the government policies during 

this period stunted Cameroon’s economic growth through ineffective decision making in 

the interest of maintaining peace and consolidating the ruling parties’ power bases.  
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The drop in cacao prices the Pa from Tito referred to is likely to have been around 

1986 when the world cacao price dropped considerably combined with an appreciation of 

the Cameroonian currency (Kobou et al., 2008; Mberu & Pongou, 2016). The 

Cameroonian government responded with a 50% reduction in the purchase price of cacao 

and coffee reducing production across the country (Mberu & Pongou, 2016).  The 

economic crisis caused a large return migration to rural areas whereby migrants cleared 

new farms to produce food crops (Mberu & Pongou, 2016). Sunderlin and Pokam (2002) 

estimate that 129,000 hectares or 0.6% of Cameroon’s total forest cover was lost between 

1990 and 1995 as a result of this recession. In the Cross River region, including the 

Nigerian side of the border, it has been estimated that 2.3% of the forest cover was lost 

between 1987 and 2000 (Imong et al., 2014a). The clearance of forest during these 

timeframes demonstrates the strong links between governmental policies, world economic 

markets and the degree of forest cover.  

The MOF and the surrounding Cross River region have a long history of human 

habitation and modification despite varying colonial reports and perceptions that the land 

was largely uninhabited. Humans are likely to have shaped the forest through the clearing 

of areas for slash-and-burn agriculture increasing the germination of light-demanding 

trees, and animals have had to adapt to human hunting practices and changes to the forest 

structure. Colonialism brought a new set of challenges to the region with additional wars 

and introduced diseases that together changed living situations drawing people out of the 

forest to locate villages along major rivers and roads. As administrations changed within 

the last 100 years from the Germans to the British to the Republic of Cameroon the region 

has had to adapt to attempts to modify the trade in natural resources in conjunction with a 

lack of developmental support through roading, healthcare, and schooling. However, the 

forest remained a constant through these changes providing shelter, food, and income 

through the trade in bushmeat and NTFP. It is likely the lack of attention and 

development from any of these administrations contributed to the persistence of the CRG 

and NCC within the Cross River region until they were ‘rediscovered’ in the late 1990s as 

the people of the Akwaya Subdivision began to be reconnected to Cameroon.  
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1990s the ‘repopulation’ of Akwaya   

 

There was palava having to renegotiate the price for the okada at Akwa. 

The roads were bad again with all the rain and they had arrived the night 

before without a load to make sure they were here on time for whiteman. 

After some negotiating and the Eshobi women telling the okada boys they 

would carry our loads to Mamfe if they didn’t lower the price, we finally 

set off at 1 pm… we got to the Mbu water and it was time to jump off the 

bikes and cross, I think that was the start of our bad luck. After my beyond 

graceful dismount where I landed on my backside, we popped into Tiger’s 

house (my field assistant) so he could show me the photos of all he had 

worked with. Proudly displayed in the main room of the house were 

pictures of Tiger with Jackie Sunderland-Groves, Terry Sunderland, Rich 

Bergl, Sarah Sawyer and now me. In Tiger’s jovial words, if you work 

with him, he will keep you strong, so you get your PhD! An hour later, the 

water had been removed from the bikes engines and we were off again for 

a short while. Before long one of the bikes had a fall crossing a stream and 

then a flat tyre, so it was another good half hour waiting before we could 

move off together again… The road was probably not as bad as it was 

when we came in, but once we got to the mud trenches it was time to walk 

again. Thankfully I was more skilled with my dismount, but our luck was 

running thin when the chain came off a bike and had to be repaired. As I 

started to walk some of the boys from Tito were nearby and came over, 

they were on their way to Mamfe to purchase school supplies and were 

asking after Simon [my husband] who was sick while we were in Tito. The 

bikes emerged from the muddy trenches and we were near Eshobi-Mamfe, 

it was getting dark as it was after 5 pm, but there was another flat tyre, this 

time on my bike, and no spare as it had been used earlier in the day. We 

waited at Eshobi-Mamfe in hope of buying a spare tyre, but someone had 

died, and the village was caught up in funeral celebrations. The boys got 

some air in the tyre and we moved off slowly as the heavens opened with 

the evening rain and before we knew it the tyre was flat again. Phillip, my 

okada driver saw one of his friends passing without a load and the 

arrangement was made for him to take myself and my gear back to Mamfe. 

In hindsight, I wish I just walked with the children from Tito. The bike 

was a lot more powerful and within five to ten minutes we reached the 

rocky hill. The driver overrevved the bike and the next moment the bike 

reared up and I was on the rocks with everything on top of me. I managed 

to pull myself up, there was not much point in brushing myself off, the 

rains would clean me up, besides the pain in my ribs and leg I seemed to 

be okay. Not that I would have had any choice were I in a worse state, we 

would still have to reach Mamfe to get to a hospital. I had to get back on a 

bike, they did a swap and arranged for me to go with one of our original 

crew. For the next 40 minutes, he carried us as softly as he could in the 

dark and heavy rain until we made it to WCS’s Mamfe guesthouse around 

7.30 pm (FN, 22/10/14).  
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My presence in Akwaya to study the CRG and the NCC and the challenges I jointly 

shared along the road were all made possible due to a series of events that occurred in the 

1990s. The 1990s marks a clear turning point for the people of Akwaya Subdivision that 

is analogous to the region becoming repopulated to outsiders. In this timeframe, three key 

events shape the ‘repopulation’ of Akwaya: the scientific rediscovery of the CRG, the 

development of the road, and the widespread uptake of cacao farming. These events also 

play a critical role in shaping the dominant conservation narrative for the CRG, the 

flagship species for conservation organisations in the area, and indirectly the NCC. In this 

section, I discuss the wider political and economic processes that shaped these events, 

with a specific focus on the perceived threat expanding cacao farms have for the 

conservation of the apes.  

 

Rediscovery of the Cross River gorilla 

After an absence from the Western world since 1957, shortly before the unification of the 

Southern Cameroons, the CRG made a dramatic re-entry during the late 1980s. The 

Nigerian Conservation Foundation followed up on reports of the gorilla’s persistence in 

Nigeria and organised a full survey to assess their range and numbers (Harcourt, Stewart, 

& Inahoro, 1989). These surveys estimated 150 CRG remained across sites that would 

later become Cross River National Park (Harcourt et al., 1989). Harcourt et al. also 

assessed the threats to the gorillas with a focus on hunting, they estimated that “[i]f only 

one gorilla is killed per year by each village, a minimum we think, then one-and-a-half 

times as many gorillas are killed each year as are born in a population of 150 animals” 

(1989, p. 11). As a solution to hunting and other threats the key recommendations were 

that a protected park be established, with an additional focus on education and 

enforcement of the laws prohibiting the killing of gorillas (Harcourt et al., 1989). The 

Nigerian Government and the World Wildlife Fund (WWF) were quick to respond and 

between 1988 and 1991 the Cross River National Park was fully established (Oates, 

White, Gadsgy, & Bisong, 1990; Oates et al., 2003). Around the same time, WWF 

financed surveys through the adjacent Takamanda Forest Reserve to confirm the presence 

of the CRG in Cameroon (Nuesiri, 2003). Further surveys followed between 1990 to 2005 

across the Akwaya Subdivision including Takamanda Forest Reserve, Mone Forest 

Reserve, and the Mbulu Forest (Bergl, 2006; Oates et al., 2003; Sunderland-Groves et al., 

2003).  
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In 2000, the CRG became recognised as a distinct subspecies from the WLG 

based on a morphological analysis of skeletal specimens (Sarmiento & Oates, 2000). 

Their designation as a distinct subspecies in conjunction with low population estimates 

propelled the conservation movement to recognise “the perilous state of the Cross River 

gorilla” (Oates, 2001, p. 27). The CRG, as the most threatened ape in Africa then became 

the flagship species for conservation efforts in the landscape. In 2001, a workshop was 

held, with officials from the Nigeria and Cameroon governments, researchers and 

representatives from conservation organisations involved in the research. Here 

participants identified key conservation priorities to save the CRG including encouraging 

those enclaved in protected areas to relocate and enforcing protected area laws while 

acknowledging the need to include local communities in conservation efforts (Oates, 

2001). Through the presence of the CRG and indirectly the NCC, Akwaya had become 

re-populated to the international scientific community. At the same time, Akwaya was 

also establishing a network of connections to the remainder of Cameroon through roading 

projects and economic developments. This has resulted in a landscape where local 

practices have been shaped by external forces but only the local outcomes are realised as 

the key threats to the conservation of the apes.  

 

Connections and cacao  

The lack of access to Akwaya Subdivision became highlighted in the 1960s when the 

Southern Cameroons united with the Republic of Cameroon. A road to the town Akwaya 

on the Nigeria-Cameroon border has long been spoken of. The Germans constructed a 

suspension bridge across the Cross River as part of an original plan to construct a road to 

Akwaya that was later abandoned after the Mpawmanku war (Figure 9.8). Under the 

British, the need for a road diminished as Akwaya town was easily accessible to Nigeria 

through established footpaths and roads from pre-colonial trade routes. Under this 

administration, all villages within the region were said to be no more than one day’s walk 

to the nearest road (Bitondo et al., 1999). During this time people from Eshobi, Nga, 

Akwa, and Mbu villages are said to have crossed the Takamanda Forest Reserve to reach 

Okwa village, Nigeria, and its road within a day (Bitondo et al., 1999). Upon 

independence, Mamfe again became the main commercial and administrative town for the 

region within Cameroon borders. Yet Akwaya Subdivision remained directly  
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Figure 9.8 The original German suspension bridge across the Cross River, Mamfe. 

 

inaccessible via vehicle from Mamfe, with government officials frequently travelling 

through Nigeria to reach more remote parts. 

Early attempts to construct a road were made by the Western Cameroonian 

Ministry in the late 1960s, but the project had to be abandoned as the then Federal 

Government refused to contribute any funds (Bitondo et al., 1999). It was not until 1991 

that the first motorable bridge was constructed across the Cross River by a Lebanese 

timber company which received a logging concession around Eshobi-Mamfe (Oates, 

1999). Following the bridge’s construction, the government and timber companies 

proceeded by clearing an earth road throughout the 1990s reaching the village of Mbu in 

1999 (43.5 km from Mamfe) (Bitondo et al., 1999). Yet for most of the year the road is 

only accessible to motorbikes and pedestrians as several key bridges were never 

constructed across major rivers (Figure 9.9) and the earth road is not easily travelled with 

the rains (Figure 9.10).  
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Figure 9.9: The pillars of the unfinished bridge across the Mone River at the beginning of 

the dry season.   

Figure 9.10: State of the clay road at the beginning of the dry season.  
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For the villagers of Eshobi and Nga, the distance to Mamfe is around 55 km. 

Depending on the load an individual has to carry and their ‘power’, it usually takes two to 

three days of walking to reach Mamfe. The state of the earth road was a frequent cause 

for complaint, as a ‘whiteman’ it was generally believed I had could fix it until news 

spread of my accident and the realisation I suffered the same as them. Despite the long-

held dissatisfaction with the state of the road, there is now seasonal vehicle access to the 

region enabling large goods, such as the corrugated iron roofing or ‘zinc’ to be 

transported to the villages for those who can afford it, providing greater protection from 

the weather during the rainy season. For those with more serious injuries that cannot be 

adequately attended by traditional medicine or in the medical outpost at Akwa, the road 

has made access to the hospital slightly easier reducing travel time to one day, provided 

the injured does not need a smooth ride. One of my field assistants, told us the story one 

night about his trip to the hospital and how he lost his finger. While I cannot recount the 

story with half the excitement and worry he held in his voice, the story demonstrates how 

significant vehicle access was to save his life: 

He was out hunting monkeys near the cave above Mbu, he had one 

monkey in his bag and had just seen another group, but he had come to a 

steep rockface. Wanting to keep following the monkeys but unsure of how 

to reach them, he dropped his gun down the rockface and then lowered 

himself down in pursuit. But he had left the gun loaded and as the gun 

bounced down the rocks with him starting to follow it went off several 

times, taking off his finger and shooting him several times in the thigh. He 

described the impact like electricity going through him, it then sent him 

rolling down the rockface with only a tree trunk saving him from falling 

further. 

With his monkey still on his back, his body battered and bloodied, he 

dragged himself up the rockface, collected his gun and somehow made it 

back to his bush-hut where he met with his brothers. They tried to get him 

to eat small, retied some bandages made of their hunting clothes, made a 

walking stick, then gathered all the bushmeat they had collectively shot to 

burst out of the forest after several kilometres at Mbu. 

He was lucky enough to get a car to take him to Mamfe, it took six hours 

of bouncing around to travel the distance. He was dropped at the hospital 

alone for the night, wrapped in numerous pieces of cloth with wounds that 

were becoming septic. That night only one nurse saw to him, giving a 

small injection. Here if you don’t have someone to care for you in hospital 

you will not eat or bathe. He managed by himself for the night before his 

brothers reached, having sold all the bushmeat and borrowing some money 

to pay for his treatment (FN, 27/10/14) 
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The road has also contributed to the economic survival of many in the subdivision by 

increasing the buyers of agricultural produce, especially cacao, and NTFP. Although the 

trade with Nigeria remains strong, with many people from Nga and Eshobi stating they 

prefer to sell in Nigeria as they can get higher prices, the road has increased middlemen 

traders providing more opportunities to sell within Cameroon. Farmers also now have the 

option to arrange for their products to be transported via vehicle reducing the need to 

arrange porters and total travel time when the roads are in a fair condition.  

Nonetheless, the road and plans to upgrade it is a major point of contention for 

wildlife conservation in the region (e.g., Bitondo et al., 1999). Although the development 

of roads and road networks are strongly correlated with economic growth, the size of 

roading networks are also linked to scales of ecological disturbance and degradation 

(Wilkie, Shaw, Rotberg, Morelli, & Auzel, 2000). Roads are known to have direct and 

indirect environmental impacts as they open up previously remote areas frequently 

resulting in deforestation and fragmentation, chemical and noise pollution, increased 

wildlife mortality through hunting and vehicle collisions, and changes population gene 

flow (Ibisch et al., 2014). Bitondo et al. (1999) noticed an increase in forest exploitation 

from the opening of the road between Mamfe and Mbu village with more people hunting, 

harvesting NTFP, and increasing their farmland to take advantage of the benefits that 

arise from market access. Contributing to the clearance of forest for farmland was also a 

series of political and economic changes that turned cacao into a profitable cash crop. 

Cacao has a long history within Cameroon, it was introduced to the Southwest in 

1886 by the German colonial administration (Laird, Awung, & Lysinge, 2007), and by 

1913 enough plantations were established to make cacao the main agricultural export of 

Cameroon (Gockowski & Dury, 1999, in Klarer, 2014). However, it was not until the 

1990s that cacao became an important cash crop within Akwaya Subdivision including 

the villages of Eshobi and Nga (IN12, 26/09/1; IT18, 29/09/14; IE35, 3/10/14). There 

appears to have been two main reasons for the shift to cacao production. The first relates 

to the dangerous nature of harvesting oil palm kernels, the main cash crop before cacao. 

The palms grow to approximately 20 m tall and each bunch of fruit can weigh between 

five to 30 kg depending on the age of the palm. The men use a rope and carved footholds 

to climb the palms with their machete to harvest the fruit. Unfortunately, accidents have 

happened, resulting in serious injury and death when men fall from these trees. As one 

elder from Nga commented, “it was dangerous to go up the trees to find money. But now 
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cocoa is a new thing and it is safer because it is on the ground” (IT18, 29/09/14).  The 

second reason given behind the shift to cacao was the change in the prices for cacao. 

When the values for cacao dramatically increased twenty years ago, many farmers began 

to invest in the cacao tree (IT18, 29/09/14).  

The increase in the purchase price of cacao arose from the severe economic crisis 

Cameroon suffered in the early 1990s. This crisis was partly a result of the falling prices 

of raw materials on the international market (Dada, 2007). As with many African 

countries, the Cameroon government responded by reforming its markets through the 

implementation of structural adjustment loans from the World Bank (Dada, 2007; 

Konnings, 1996). In Cameroon, these reforms removed the ONCPB and their fixed 

prices, opening the competitive world markets up to Cameroonian farmers (Laird et al., 

2007). While the world prices of cacao only showed a gradual increase across the 1990s 

(Figure 9.11), the liberalisation in the cacao sector made a significant difference to 

farmers and resulted in an influx of new cacao traders (Abei, 2017). Since unification, the 

Southwest Region has grown to be the largest cacao producing region in Cameroon (50% 

of total production) (Ngoong & Forgha, 2013). Based on estimates from the Southwest 

Regional Delegation of Agriculture and Rural Development, by 2007, Manyu Division 

was the second largest cacao area in the Southwest, producing 25% of the Regions total 

production (Ngoong & Forgha, 2013). 

I would also argue the establishment of the earth road and the timing of the peak 

harvest also played a role in making cacao a valuable cash crop to Akwaya. The road 

provides access for Cameroonian cacao buyers, generally located in Mamfe, to travel to 

the villages during the peak harvest season (October to February). While the cacao buyers 

often factor their travel into the purchase price of cacao, with many a farmer speaking of 

their ‘faulty scales’, they offer an alternative to the farmer needing to arrange additional 

porters to carry the loads of cacao beans. Since the late 1990s the importance of having a 

cacao farm, especially for the men within the villages, appears to have quickly become a 

main criterion for judging another’s worth and value to the community. It is believed to 

be wrong if a man does not have a cacao farm, because if he dies, he will leave his wife 

with nothing, despite any other crops that may be cultivated on a farm (FN, 26/11/14).  
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Figure 9.11: Cacao prices from 1960 – 2014. Annual prices from ICCO/World Bank.  

 

Mr Attair, from Eshobi, is a fine example of how a large cacao farm can increase 

one’s standing among the community. Mr Attair’s farm at eight hectares is one of the 

largest cacao farms in the village and his opinions carry a lot of weight among village 

politics. He is also said to have the ‘finest house’ with concrete floors, zinc roofing, and a 

separate kitchen, often hosting guests as they pass through Eshobi.  

As we walked around his farm, he pointed out the areas where he grows 

his cacao, oil palm, cassava, groundnut, and bananas. We discussed the 

problems he has with pest animals, especially bush pigs, destroying his 

crops despite the numerous traps scattered around the farm.  He wonders if 

some of the damage comes from totem animals as some people are envious 

of his hard work, although he noted that nobody in the village has died as a 

result of animals being caught in his traps. Amongst the multitude of 

fruiting cacao trees are several large trees Mr Attair had retained due to 

their important medicinal uses. These trees were Ekwoh (Annickia 

chlorantha) or the quinine tree, the bark is commonly used to treat 

malarial and yellow fevers and can also protect a home from witchcraft. 

The second notable tree was Okou (Alstonia boonei) used for the treatment 

of chest pains, diarrhoea, and snake bites. As we reach his bush house, a 

shelter from the weather and a place to store farming equipment, Mr Attair 
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sits us down to break kola and share a cup of his palm wine before 

continuing his story. He started his farm in 1999 as the prices for cacao 

began to increase in Cameroon. He looked for bush that was by streams as 

cacao needs a lot of water and tested the soil by digging with his cutlass. 

The soil must stick to the cutlass if you want the cacao to grow well, if the 

soil is loose like sand, then the cacao will not grow. Once he found this 

place, he cleared a hectare every dry season until he was happy with his 

eight hectares. Now that he is in his mid-forties, he has two wives and ten 

children which he believes he can only keep because of his cacao farm. 

His farm is ‘plenty big’ now so he has become an employer within the 

village. He employs people to help keep the farm tidy and deter pests by 

clearing the grass and for harvesting cacao during the peak season. As we 

look over the cacao beans laid out on the drying racks, he stresses the 

importance of making sure the beans are completely dry before sale. He 

will stay with the beans drying them in the sun for several days before he 

brings them into the shade to ferment for two days. After fermentation, the 

beans go back out into the sun to remove as much moisture as possible. To 

fetch the highest prices on sale, the beans must be as dry as possible. Mr 

Attair stressed the necessity of carrying his cacao beans to Mamfe either 

via vehicle or okada if the roads were too wet, as the buyers who come 

through the village do not give fair prices and have dodgy scales. As we 

finished up our conversation Mr Attair got back to work, turning the cacao 

beans on the drying rack to ensure he got the best prices this season 

(Figure 9.12) (FN, 5/10/14).  

In both Eshobi and Nga, nearly every cacao farmer mentioned the importance of 

the crop to pay for their children’s education. This view was summarised by one Mammi 

from Eshobi “I like to plant banana and cocoa, can harvest all year. Cocoa gives money to 

send pikin to schools. Bananas to grow pikin” (IE24, 1/10/14). Education is held to be 

very important by almost all, but school fees in Akwaya are not subsidised. At the 

beginning of each school year, there is the need to cover fees, uniforms and stationery, a 

large cash outlay for many families. Within the Southwest Region cacao helps to pay 

these expenses with an average revenue of $386 USD a year (Mukete, Li, Beckline, & 

Patricia, 2018). The reliance on the first cacao fruits to pay for these school costs was 

evident when I arrived back at Tito after the peak of the rainy season in September 2014. 

I was initially surprised to see so many children playing in the village, though I soon 

found out the cacao was late to begin fruiting believed to be due to the prolonged and 

persistent rain. With many people unable to pay their children’s school fees before the 

term started the children had to remain at home.   
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Figure 9.12: Mr Attair drying a portion of his cacao harvest.  

 

In an unusual twist, the son of a hunter who did not have a cacao farm was 

proudly wearing his school uniform in September. There is stigma attached to fathers who 

do not create a cacao farm in both villages. The stigma was very evident with this 

particular hunter at Nga who had no desire to start a cacao farm and often struggled to 

provide for his family. His eldest son was around 12 years old and was so eager to be in 

school he set about raising the money for his school fees. Every day during our fieldwork 

in July I would watch him from our camp in the village hall as he travelled back and forth 

to the forest to check the traps he had laid. He took great pride in his independent quest 

and would often show me the animals he had managed to catch such as snakes and 

pangolins before he prepared them for sale. It was rather ironic that the son of a man 

without a cacao farm was one of the few children attending school at this time (FN, 

07/14-09/14).  

Cacao and oil palms are generally seen to be crops for men, with men 

accumulating a large amount of the cash income. Women tend to focus on agricultural 

crops, NTFP, and the production of palm oil which generates a much smaller income. 

But, in both Eshobi and Nga villages, there were a few enterprising women who began 
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cultivating cacao to support their children and themselves. One sister at Nga proudly 

shared her cacao farm with me:  

I follow Jacylin out of the village, her smallest child bouncing along on her 

back, she skips down the river back and across the rocks with such grace 

… we reach the farm and I am greeted by several scarecrows jumping out 

among the crops. Jacylin tells me she cleared the one and a half-acre farm 

herself, which she has had from a young girl about twenty years ago. 

Along with her food crops, she also has several cacao trees and loves 

coming to the farm every day with her small children. I ask about the 

scarecrows, these are the first I have seen in the village, and I find out she 

has made them herself after seeing some in Mamfe to help deter the pests. 

Jacylin tells me that along with the squirrels, birds such as the Francolin 

are a great pest as they love to eat the seeds of the cacao pod and she hopes 

the scarecrows will help keep them away. To further protect her farm and 

her cacao Jacylin points out the fence traps, proudly telling me she also 

made them. She approached the school headmaster here at Nga to teach 

her how to make her fence traps which are now along the boundaries of 

her farm. The final layer of protection to ensure Jacylin gains her full 

harvest is traditional, by swearing her juju on small pieces of cloth that are 

carefully placed on sticks around the farm, she keeps her harvests safe 

from animals and people. With a beaming smile on her face, Jacylin tells 

me she is content with her farm, it is the correct size for her and generates 

enough income to support herself and additional costs for her children 

(Figure 9.13) (FN, 21/09/14). 

Cacao has become an integral crop to the people of Eshobi and Nga since its revival in the 

late 1990s and is becoming interwoven into the fabric of these societies. Most men within 

the villages have cleared forest for cacao farms as it is currently the best form of investment 

for a cash income in the area. The size of a man’s cacao farm appears to dictate his standing 

amongst his peers. Those who dedicate their time and energy into cacao farms Mr Attair 

have been able to accumulate great wealth and power within their communities. However, 

as was seen in September 2014, they are also at the mercy of the weather for the cacao 

harvest, if the crops fail or are late, there is no alternative equivalent source of income. 

Some women such as Jacylin, have also seen the advantages of growing cacao and are 

beginning to include the trees in their farms. While these women’s cacao farms are not to 

the same extent as is seen among the men, the sale of their harvests generates enough of an 

additional income they have a degree of financial independence from their husbands.   

This enterprising nature also extends to migrants who are believed to be attracted 

to the subdivision’s available and fertile land. Among the people of Eshobi and Nga there  
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Figure 9.13: Jacylin with her freshly harvested cacao pods. 

 

appeared to be a consensus that more people are migrating to the region searching for 

fertile land to farm cacao. The people of Cameroon have a long history of internal 

migration, but there is no official information about the movements in and out of Akwaya 

Subdivision (Mberu & Pongou, 2016). The number of people accepted into the villages of 

Eshobi and Nga is currently small, with no migrants recorded at Eshobi during the study 

period, and three families residing at Tito. Marybell told me she has been at Tito for four 

years. She left Bamenda with her husband to seek out better land for farming cacao after 

they made the choice that a person could live anywhere (IT22, 30/09/14). Most migrants 

to Akwaya are said to come from the wider Bamenda region, as land has become scarce, 

and the grasslands are not suitable for cultivating cacao (IE33, 3/10/14; IE44, 19/10/14).  

Cameroon law states that land without permanent cultivation, or a certificate of 

title, belongs to the state (Land Tenure and State Lands, Ordinance No 74/1, 6 July 1974). 

In practice, land is administered according to the customary law of both Eshobi and Nga 

villages. Both villages have rules surrounding whether migrants will be accepted into the 

community and the degree of acceptance varies depending on the broader context. If the 

migrant appears to be of good character the village may agree to lease an area of land, 

otherwise the village will deny the migrant (IT19, 29/09/14). The land to be leased will be 
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cleared by the village to demarcate the boundaries, usually, only one hectare is given at a 

time (IE33, 3/10/14; IE44, 19/10/14). The cost of the lease appeared to vary widely, with 

prices reported to range from 10,000 francs and four jugs of palm wine (IN8, 16/09/14), 

up to 100,000 francs and two jugs of palm wine (IE32, 2/10/14). Participants emphasised 

these payments were for the lease of the land rather than a sale, as they did not wish to 

provide migrants ownership over their land (IE44, 19/10/14). As part of their lease, 

migrants are entitled to enter the MOF to hunt and extract NTFP (IT22, 30/09/14). If 

migrants decide to leave the village, then the land they have worked will become a 

community farm (IN7, 16/09/14; IE44, 19/10/14).  

Migrants may, on rare occasions, be accepted into the community like an indigene 

and in these instances, the land they leased may be inherited by the male heir. This 

happened to Lucy and her husband who resided in Tito (IT21, 30/09/14). Lucy stated that 

her husband's brother had migrated to Tito and became initiated into the traditional juju 

society Ekpe. When the brother-in-law died six years ago, the village sent for her 

husband, requesting he perform the village formalities for his brother so they could bury 

him as an indigene. Her husband was then invited to enter the Ekpe society and after his 

initiation and payments, he was entitled to inherit the property and farms of his late 

brother. At this stage, both Eshobi and Nga are careful regarding the number of migrants 

they accept into their communities. Even though the small population residing in Eshobi 

village is seen as the main reason why it is less developed. The Chairman noted in his 

interview that the “village here lacks population, calling for those to come back to the 

village… Outside population more than for here at Tiko, Mutengene, Limbe, Kumba and 

Mamfe” (IE29, 2/10/14). As will be discussed further in the following section, with 

movements towards increasing cacao production across Cameroon and the perceived need 

for villages to develop, it is possible migration to Akwaya will increase.  

The changes that have occurred to the wider Akwaya landscape during the 1990s 

demonstrate the complexities of the interrelationships between humans and the 

environment. Road access providing a tangible link between the subdivision and the 

remainder of Cameroon was a political and economic decision by the government 

granting a timber concession to an international company. After a long period of isolation 

and marginalisation the people of Akwaya sought to capitalise on the benefits this 

connection offered and have done so largely through the uptake of cacao farming that 

appeared the most profitable due again to a series of political and economic events. It was 
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within this period of change that the dominant conservation narratives emerged reacting 

to the situation as they perceived it with local hunting and habitat loss perceived to be the 

greatest threats to the apes. Paradoxically, Cameroon’s conservation policy and the 

involvement of organisations that contributed to the formulation of the dominant 

conservation narrative have been shaped by wider international agendas and policies.    

 

 

Reconsidering the dominant conservation narratives  

Conservation policy within Cameroon has followed the dominant 20th-century approach, 

frequently referred to as fortress conservation (Brockington, 2002; Neumann, 1998). This 

approach involves the creation of protected areas, excluding people from residing or 

accessing resources within a protected area boundary (Brockington & Schmidt-Soltau, 

2004). Cameroon’s approach to conservation largely stems from its participation in the 

international community’s commitment to environmental protection. Cameroon ratified 

the Convention on Biological Diversity in 1995 after the Rio de Janeiro Earth Summit in 

1992. This convention emphasises protecting the environment, especially in countries that 

have protected species threatened by extinction. Before 2000, Cameroon had two 

National Parks in the Southwest Region: Korup National Park established in 1982 and 

Mbayang Mbo Game Sanctuary established in 2000. 

Conservation NGOs have been influential in Cameroon’s conservation approach 

since the reforms of the early 1990s. For example, the 1994 Forestry Law became 

somewhat international in nature, with a large portion written by the World Bank, the 

French and Cameroon governments in conjunction with logging companies and 

consultation from WWF (Ekoko, 2000). The outcome of this reform allowed for the 

involvement of international actors within the forestry and conservation spheres of 

Cameroon’s forests. As the CRG received increasing scientific attention, their limited 

numbers and conservation status allowed conservation NGOs including WCS, in 

collaboration with the Cameroon government to establish further protected areas.  In 

2008, Takamanda was elevated from a Forest Reserve to a National Park and the 

Kagwene Gorilla Sanctuary was also established with the CRG as the flagship species. 

There are also movements towards the creation of the Mak-Betchou Wildlife Sanctuary in 

the Lebialem Division with the Cameroon Government issuing a public notice in 
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February 2017. The creation of these protected areas is viewed by the government as a 

great investment in the preservation of its rich heritage, and the government prides itself 

on having increased the number of protected areas within its border beyond the global 

target (Republic of Cameroon, 2012).   

From the outset of the CRG rediscovery, hunting and habitat loss have frequently 

been cited as the key causes for the population decline seen in recent history and the main 

justification for the creation of protected spaces. Inadvertently the same argument is 

applied to the low population numbers of the NCC. However, the fortress approach to 

conservation, based on Western perceptions of unhabituated wild places, ignores the long 

history of interactions between humans and forests previously described. As a result, 

there are areas of intra-action that are noticeably absent from the conservation narratives 

that are likely to inform our current understanding of both the CRG and the NCC. The 

first absence is the role historical and present disease outbreaks may have had in shaping 

present populations. The second notable absence is the lack of consideration given 

towards interspecies interactions and wider community ecology. Biases also arise in the 

narrative through the view all anthropogenic habitat alteration is harmful and that it is a 

localised process. Here, I reconsider how these absences and biases may relate to the 

conservation of the CRG and NCC. I also suggest that through conversations and 

increasing knowledge cacao farming has the potential to bridge the gap between local 

communities and conservation organisations furthering the conservation of the 

endangered apes in the region.  

 

Potential role of disease in historical population declines 

The impact historical diseases may have played in reducing the numbers of both the CRG 

and the NCC is noticeably absent from the general conservation narrative. This may be in 

part due to our more recent understanding of the devastating effects cross-species 

transmission and emerging diseases can have on both human and ape populations (e.g., 

Köndgen, et al., 2008; Scully et al., 2018). While it is recognised the introduction of new 

diseases could have devasting consequences for the small populations of both apes, there 

is no suggestion such events could have occurred in the past (Dunn et al., 2014; Morgan 

et al., 2011). The long history of co-existence between humans and the apes and frequent 

contact with neighbouring communities for trade would suggest a range of encounters for 

potential disease transmission despite a poor historical record regarding the nature and 
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frequency of such encounters (Gagneux et al., 2001). For example, the present evidence 

suggests that bushmeat hunting has contributed to increasing the risk of paramyxoviruses, 

such as measles, from humans to both gorillas and chimpanzees (Epstein & Price, 2009; 

Wolfe, Daszak, Kilpatrick, & Burke, 2005). Measles is estimated to have emerged in the 

human population between the 11th and 12th centuries in the Middle East where people 

were in proximity to cattle (Furuse, Suzuki, & Oshitani, 2010) and was known to cause 

widespread devastation on first contact. With archaeological evidence for the hunting of 

both CRG and NCC dated to at least 5,000 BP (de Maret et al., 1987), the possibility 

existed for transmission once it hit the region.  

The use of the forest as a refuge in times of warfare referred to by the people of 

Eshobi and Nga, also increases the potential for disease transmission. The 1918 influenza 

epidemic caused many deaths in the Cross River region (Sharwood-Smith & Cantle, 

1924), but it is unknown whether this disease remained in the human population or 

potentially spilled over to the CRG and NCC. The disease requires proximity to transfer 

from person to person through the emission of tiny droplets. It is also possible to contract 

influenza via surfaces which could include fruits and commonly used pathways within the 

forest. Respiratory disease outbreaks, including influenza, have been observed among 

habituated chimpanzees and gorillas with high rates of mortality (Grützmacher et al., 

2016; Kӧndgen et al., 2008; Scully et al., 2018). Even though habituation increases the 

likelihood of influenza transmission, the outcomes if the 1918 influenza epidemic did 

reach the unhabituated apes of the MOF would have been similar. Respiratory diseases 

such as influenza have a subadult mortality bias and therefore the potential to remove a 

generation from the population (Kӧndgen et al., 2008).  

Research into primate disease ecology has grown rapidly and has demonstrated a 

wide range of parasites and pathogens infect wild primates including some that also infect 

humans (Nunn, 2012). Nevertheless, our understanding of the effects many of these 

diseases have on primate morbidity and mortality is limited. For example, it is known 

malaria parasites (Plasmodium spp.) infect the great apes including both the CRG and the 

NCC, but research is yet to determine the consequences infection has on the apes (De Nys 

et al., 2017). As in humans, both young and pregnant chimpanzees are more likely to 

develop a malarial infection, from this it has been proposed they may also be more 

susceptible to anaemia, a major cause of morbidity and mortality in humans (De Nys et 

al., 2017). Other diseases known to have high mortality rates for the apes can be 



 

 

232 

 

widespread and occur naturally in the environment. Bacillus cereus is an anthrax-like 

disease found across West and Central Africa and is known to kill both chimpanzees and 

gorillas (Antonation et al., 2016; Leendertz et al., 2006). Chimpanzees may also be more 

susceptible to new diseases through their frequent consumption of animal prey. The 

simian immunodeficiency virus (SIVcpz) found in chimpanzees is the recombination of 

two monkey SIVs believed to have been transmitted through their consumption (Heeney 

et al., 2006). Initially, it was thought the virus caused little harm to chimpanzees, but 

further research has now found SIVcpz has a considerable negative impact on the health, 

reproduction, and lifespan of wild chimpanzees (Keele et al., 2009). Modelling the effects 

of disease outbreaks has also revealed that the same disease could have different effects 

on the overall gorilla and chimpanzee populations. The polygynous nature of western 

gorillas makes them more susceptible to transferring diseases throughout the population. 

If the silverback male were to die during a disease outbreak, it is common for the 

remaining group members to disperse, potentially carrying a disease to a new gorilla 

group (Nunn et al., 2008). The multi-male, multi-female nature of chimpanzee 

communities suggests that a disease is less likely to spread throughout a population. 

However, large numbers within a chimpanzee community are likely to die in a disease 

outbreak (Nunn et al., 2008). 

As our understanding of primate disease ecology expands, especially into the 

Cross River region, the range of parasites and pathogens that infect the CRG and the NCC 

may provide some insight towards historical events. The social structure of the CRG does 

make the population vulnerable to a dramatic reduction in an infectious disease outbreak 

that may have also occurred in the past. Current research also suggests that population 

growth in both taxa may be limited by diseases already present, such as malaria. But 

diseases are not the only limiting factor to the apes’ populations and distributions of 

which we lack a clear understanding.  

 

Moving to Tito: the need to remove bias and understand wider community ecology 

The Mone-Oku gorillas may represent an unusual exception to the typical CRG ranging 

patterns as they ranged in lowland forest and in proximity to Nga village (Chapter Five; 

Sawyer, 2012). Typically the CRG is said to be found in small suboptimal refuge areas, 

despite the suggested availability of suitable but unoccupied habitat throughout their 
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range (Imong et al., 2014 a,b). Alternatively, as Sawyer and Brashares (2013) suggest, 

previous macroscale analyses have failed to incorporate the compromises between 

resource abundance and potential risks. As argued in Part II, the Mone-Oku gorillas’ 

nesting range is influenced by anthropogenic activities and the presence of neighbouring 

chimpanzee communities. The gorillas appear to be benefiting from past anthropogenic 

habitat alteration that has resulted in large areas of regenerating secondary forest that is 

also absent of chimpanzee activity. Although the gorillas are wary of humans and avoid 

areas with the highest densities of anthropogenic activity, it appears the abundance of 

preferred food and nesting species outweighs the risks posed by higher levels of 

anthropogenic activity within their nesting range.  

These large areas of regenerating secondary forest close to Up-Nga have emerged 

from abandoned farmland when the village decided to relocate to the Tito site. Before the 

1980s all of Nga resided at old Nga, approximately one kilometre southeast of Nga’s 

current location. The village population was expanding, estimated at 321 people in 1967 

(Courade et al., 1973), and as the village site was stony it became increasingly difficult to 

find suitable locations to build new homes. Ojong Solomon remembers “… The stones 

were plenty and some people died falling from the stones, so they decided to move further 

down to Tito” (IN13, 26/09/14). The site of Tito appealed for several reasons, the first 

was that it allowed people to be closer to the road – a footpath at this stage - and thereby 

closer to ‘development’ (IN4, 15/09/14). One Mammi from Nga recalls they moved 

“because they were too far in the bush, wanted to move closer to the road. I decided to 

stay as I have all bush, all things for here” (IN14, 27/09/14). The second reason was 

political, to ensure the people of Akwa and Bantaco villages would no longer encroach on 

their forest to hunt or clear farmland (IT17, 29/09/17). Establishing the Tito site appeared 

fraught with difficulty as one Pa described: 

… we came to here to clear black bush, burn all the bush. For night 

elephant comes for church house, tigers [leopards] came, carry goats to 

bush, I was the greatest hunter, I go shoot dem tigers through the door with 

dem powder guns. Corn was fine for here, as was mushroom from trees 

that had been felled. That time no palm, so we went bush to cut those tall 

ones, aye, we suffered those times… Some go back, as said the Tito place 

is bad. People shooting others with guns, me shot here [ribs] sutee!! After 

death where one shot, they scattered. Some decided for here and some for 

up (IT15, 28/09/14).  
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A second elder Pa from Tito also remembered the difficulties with establishing the village 

site and farms: “Tito gets name from small water … buffalos, elephants caused plenty 

damage, so many go back, but some forefathers said we have suffered, so we stay (IT18, 

16/09714).  

Within 30 years, Tito has become a well-established village quarter. People have 

cultivated some plants producing valued NTFP such as oil palm, plum, bush mango, and 

njansan to reduce the need to gather these within the forest. Farms have been cleared 

across the low lying land generally for the cultivation of cacao. While buffalos, elephants, 

and chimpanzees were recalled causing a lot of damage as Tito was established, they are 

no longer seen to be an issue. James, a young educated farmer said that he “sees with the 

opening of farms, animals are going further into the bush. Animals reduced a bit due to 

the increase of population and hunters – elephants, buffalo, water beef, sleeping deer, 

giant pangolin” (IT20, 30/09/14). This is supported by surveys conducted in the Mone 

River Forest Reverse between 2002 and 2004 recording the presence of a small elephant 

population, but no signs of buffalo could be located (Forboseh, Eno-Nku, & Sunderland, 

2007).  

Very little is known about the interactions of the great apes with other animals and 

the effects of feeding competition on ranging behaviour. The forest buffalo’s diet is 

mostly comprised of grasses. In Campo-Ma’an National Park, Palisota spp. and other 

shrubs from the Commelinaceae family were also found to comprise a significant part of 

the buffalo’s diet (Bekhuis, De Jong, & Prins, 2008). In the forest environment, this 

suggests the buffalo favour open clearings and human-altered areas, such as road banks or 

farms, which promote the growth of grasses (Bekhuis et al., 2008).  Within Cross River 

National Park, Nigeria, the buffalo was found to favour mature forest, with hunters and 

farmers reporting the collection of NTFP in June to October alters the movements of the 

buffalo where they seek refuge in Takamanda National Park (Eniang et al., 2017). These 

limited results suggest there is both dietary and habitat overlap between forest buffalo and 

CRG which may also affect the ranging behaviour of both species especially in times of 

low fruit availability. Palisota spp. is an important fallback food for the CRG and plays a 

staple role in the gorilla’s diet (McFarland, 2007; Sawyer, 2012). As we have no recorded 

knowledge of the interactions between forest buffalo and gorillas it is impossible to state 

how potential competition in times of low fruit and herb availability affects the ranging 

and feeding behaviour of both species. However, the recent absence of forest buffalo 
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around Tito and Nga villages may have contributed to the gorillas increased ranging in 

lowland areas and in proximity to Nga village.  

The relationships between sympatric central chimpanzees, WLG and forest 

elephants has received some attention in Loango National Park, Gabon, where a high 

degree of overlap in fruit consumption was observed (Head, Robbins, Mundry, Makaga, 

& Boesch, 2012; White, Tutin, & Fernandez, 1994). Head et al. (2012) found that while 

dietary overlap among all three species was high, it was highest between elephants and 

gorillas, with chimpanzees including a greater number of fruit species into their diet. 

Camera traps allowed Head et al. (2012) to investigate feeding competition whereby 

elephants competitively excluded both gorillas and chimpanzees in times of low resource 

availability, but their presence had differing impacts for the apes. Chimpanzees were 

competitively excluded from areas where elephants were abundant only in times of low 

fruit availability. However, the elephants excluded gorillas in times of low herb 

availability, irrespective of fruit abundance, where both species were competing for fruit 

(Head et al., 2012). Within Loango National Park, the chimpanzees and gorillas occupied 

differing habitats, with previous research suggesting at this site, the chimpanzees and 

gorillas have a degree of dietary flexibility to avoid competition (Head, Boesch, Makaga, 

& Robbins, 2011). As discussed in Part II, the Mone-Oku gorillas and chimpanzees also 

appear to occupy different habitats probably to avoid feeding competition. The decrease 

in forest buffalo and elephants within the Mone-Oku Forest may also have reduced 

feeding competition, allowing the gorillas to occupy open areas with greater herb and 

fruit availability. 

 The movement of people from Up-Nga to establish a new village site at Tito is a 

clear example of the complex interactions between economics and village ownership, and 

how human actions can have positive and negative effects on the wider environment. 

People’s recollections of why they moved and the hardships they encountered also 

demonstrate how quickly they have changed the environment around them. The 

abandonment of large areas of farmland because of this village movement has opened 

favoured nesting and feeding environments for the Mone-Oku gorillas. Human hunting of 

the forest elephants and buffalo appear to have further opened this environment for the 

gorillas by removing potential feeding competition especially in times of low herb 

availability. Widening the research scope past mammals may also be of importance. 

Recent research in Senegal demonstrated dietary overlap between western chimpanzees 
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and the West African Senegal parrot (Poicephalus senegalus) and hypothesised scramble 

competition between the two species (Reyes, 2019).  

Human land-use patterns and hunting pressures have played a significant role in 

shaping the wider Cross River landscape. Still, there has been a bias towards focusing on 

negative anthropogenic interactions without consideration given to how anthropogenic 

habitat alteration has shaped the forests over time with the potential to create favourable 

new microhabitats even if they are of a temporary duration. The focus on the 

anthropogenic has also resulted in the neglect of seeking to understand chimpanzee-

gorilla interactions and their placement within the wider ecological community. For 

example, it is likely competition for fruits with sympatric chimpanzees and elephants has 

a noticeable impact on the ranging and feeding behaviours of CRG irrespective of 

anthropogenic activities. Future consideration of these factors should provide a more 

comprehensive understanding of the CRG and NCC placement within the biophysical 

environment and the potential threats they face.  

 

Is cacao a threat to the forest? The influence of political agendas and world 

economies 

Specific to the villages around the Mone Forest Reserve, Dunn et al. (2014) have 

highlighted the increase in cacao farms in the region and the need to reinforce the 

boundaries of the Mone Forest Reserve for the conservation of the CRG. This is 

something I also observed and documented throughout my research. During this time the 

success of current conservation messages regarding the clearance of forest within the 

gorilla’s range appeared minimal. A clear example came from one hunter-farmer who 

works closely with the Nga Gorilla Guardian Program, he showed me the large cacao 

farm he had cleared in an area where he knew the gorillas came to nest. When I asked 

why he chose this area knowing the gorillas also lived here, he advised me that this was 

the best available land for cacao which he needs to grow for his family. He also wanted to 

avoid the palava with boundaries, so he went far into the bush. As the gorillas have all the 

forest, it is fine that he took this place (FN, 03/03/15).    

Cacao farming within Akwaya certainly has the potential to cause widespread 

deforestation. The general practice within the Southwest is to clear the non-useful trees 

within a farm’s boundaries, as this allows more sunlight and greater harvests. With 
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nutrient absorbing food crops such as cassava, cocoyam, and yams also potentially grown 

with cacao in a cleared farm there is a great potential for soil depletion resulting in barren 

land (Mukete et al., 2018). However, it is not necessary to grow cacao this way. In areas 

of Southern Cameroon, Nigeria, Cȏte d’Ivoire, Ghana and Brazil there are long-

established complex agroforests where all cacao is grown with a mixture of fruit and 

forest tree species (Asase & Tetteh, 2010; Degrande et al., 2006; Herzog, 1994; Jagoret, 

Michel-Dounias, & Malézieux, 2011; Ruf & Schroth, 1995). These cacao farms differ 

from recommended practice based on agricultural research but have demonstrated greater 

long-term viability of cacao farms. When the recommended practice for slight uniform 

shade of cacao trees is followed, there is initial high yield in the first few years that then 

decreases to around 200-300 kg ha-1 year -1 (Lachenaud, 2005), declining further to their 

abandonment usually after 30 to 40 years (Ruf, 1995). In the agroforests of Central 

Cameroon, most cacao farms are over 40 years old and producing 200-300 kg ha-1 year-1 

(Jagoret et al., 2011). The high number of tree species (15-25 species) within the 

agroforests also removes the need for farmers to add mineral fertilizers to the soil (Jagoret 

et al., 2011). However, in areas of high rainfall, it does make the cacao pod more 

susceptible to Phytophthora spp. (pod rot), but this is already managed with fungicides in 

current farming practices (Wessel & Quist-Wessel, 2015). Cultivating cacao within an 

agroforest system retains the soil nutrients giving the potential for the forest to regenerate 

should cacao farms be abandoned for social or economic reasons. 

There appeared to be a consensus among the people of Eshobi and Nga that it was 

difficult to access education or support regarding farming including cacao production. 

There is a post for an officer of the Ministry of Agriculture and Rural Development in 

neighbouring Akwa, although, the usefulness of this position had mixed reviews. For 

example, one farmer at Tito said the officer: “taught them system of planting crops, 

taught cassava, groundnut, plantain suckers, taught many things. Training was good, I 

moved with him as he taught” (IT28, 01/10/14). In contrast, a Pa from Eshobi stated: 

“Agri man comes here and demands money, but no money to give him” (IE34, 03/10/14). 

Lucy, a migrant to Tito from Akwaya town stated there was no training here: 

… in old village woman’s side, have training to process cassava, grinding, 

put into bags, press, after pressing, also to make gahri, these people come 

from Buea. They give facilities for women’s empowerment, give engine 

and iron press. Was run by government, came to Akwaya between 

February and March and was happening all the time, but here assistance is 

little. Women don’t come here (IT21, 30/09/14).  
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Pastor Tauchie Lucas from Eshobi also commented that “sometimes training from Mbu 

and Wildlife people … went once and did find it helpful” (IE42, 18/10/14). With cacao 

production playing a large role in the Eshobi and Nga communities, conservation 

initiatives would gain further support from the communities if they could find mutually 

beneficial ways to support cacao farming. Positive relationships and guidance on making 

cacao farms more productive and long-lasting has the potential to preserve key forest 

corridors through the range of the CRG and the NCC.  

The need to foster positive relationships and work together to preserve key forest 

corridors is likely to become crucial over the next two decades where an increase in the 

demand for land across Cameroon is predicted. This land pressure is predicted to rise as 

the population is projected to increase, but also from the economic and developmental 

aims of the government. In 2014, the World Bank (2017) estimated Cameroon’s rural 

population at 46.5% of the total population of 22.24 million people. While the trend is 

towards a declining rural population, the population forecast for Cameroon is 25.34 

million people in 2019 growing to 33.28 million people in 2030, suggesting a general 

increase in the rural population (IFs, 2019). In addition to the population increase, in 2009 

President Bia in 2009 announced his intention to transform Cameroon from a developing 

to an emerging nation by 2035. As part of the 2035 emergence drive, the Cameroon 

government is looking to capitalise on the expected increase in demand for cacao (ICCO, 

2012), aiming to triple its cacao production by 2020 (an increase of 600,000 tonnes per 

year), thereby increasing its standing from the world’s fifth-largest producer to among the 

top three producers (Mbodiam, 2019). To facilitate these goals, President Bia announced 

at Mamfe in 2015 that the Akwaya Road would be tarred, although no date was given as 

to when the project would commence (Cameroon Concord, 2015). The tarring of the road 

and its continual maintenance will finally fully connect Akwaya to the rest of Cameroon. 

With government incentives in place to increase cacao production, Akwaya may see an 

additional population increase through migration as people seek to capitalise from the 

cacao trade.  

Ultimately, how far cacao farms expand throughout the MOF and the wider region 

depends as much on the development of local infrastructure and global markets as it does 

on the local farmers. As has been seen in the past, when cacao fails to provide a suitable 

income for the effort involved, trees have been abandoned or cut down. However, with 

the International Cocoa Organisation predicting an increased demand for cocoa and the 

Cameroon government wanting to capitalise on this trade there is a need to think about 
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how best to balance cacao farming with conservation goals. The current situation in 

Indonesia with the rapid clearance of forest for oil palm plantations and the precarious 

plight of orangutans demonstrates how powerful world market forces can be in small 

locales (e.g., Voigt et al., 2018). Given the absence of current education and support in 

the villages surrounding cacao farming, this is one area conservation initiatives can build 

rapport with the communities to establish viable long-term farms and protect important 

forest corridors.  

 

Conclusion   

The positioning of the local people as the key threat to the survival of the CRG and the 

NCC arose from a rapid grasp of the context at a moment in time. Nevertheless, the 

situation is more complex than one moment in time, rather the local people, the apes, and 

the forest have been entangled for most of their living history. In this chapter I have 

begun to illustrate how moving beyond dyadic interspecies interactions to focus on a 

broad dynamic landscape of human-animal-environmental interactions or intraspecies 

interactions is necessary to gain a true appreciation of the complexities within the 

landscape (Ellwanger & Lambert, 2018; Jost Robinson & Remis, 2018). In many 

instances, this has highlighted how little we understand of the ecological landscape, such 

as interactions with non-primate species, the role of disease, and the implications 

historical and present changes may have. The MOF has a long history of alterations, some 

of which are human-induced. These alterations continue to the present day, where 

political history has shaped limited livelihood alternatives, thereby increasing the reliance 

on the forest that has remained a constant in a more recent history of ‘developmental’ 

neglect and isolation. But this situation is not static, future alterations to the forest are also 

subject to regional and international political and economic influences such as the 

increased worldwide demand for cacao. Future research should consider furthering our 

understanding of these apes’ positions within the wider ecosystem in addition to intra-

actions with humans before seeking to expand protected areas to conserve these apes (c.f., 

Imong, Kühl, Robbins, & Mundry, 2016).  
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10 CONCLUSION  

An ethnoprimatological approach to the conservation of the Cross River 

gorilla and Nigeria-Cameroon chimpanzee 

Over the last few decades, research within anthropology and primatology has been 

increasingly concerned with the interactions between humans and nonhuman primates as 

it becomes widely accepted there is no such thing as a pristine or natural habitat 

(McKinney & Dore, 2018; McLennan et al., 2017). Contributing to this change in 

viewpoint is the increasing need for many primatologists to address conservation 

concerns of their focal species. Recent research by Estrada et al. (2017) highlighted that 

75% of the world’s primates have steadily declining populations and 60% are threatened. 

Nevertheless, understanding and confronting conservation problems is inherently 

difficult, as it requires the integration of multiple approaches to attempt to understand the 

potential consequences of actions over an extended period (Setchell et al., 2017). With the 

majority of threats to primate species’ survival originating from human activities 

(Ceballos et al., 2015; Estrada et al., 2017), conservation problems need to integrate the 

anthropological aspects of the situation if strategies are to be locally relevant and 

effective (Setchell et al., 2017). Ethnoprimatology is well placed to consider these 

conservation problems both as a theoretical and methodological approach as it does not 

view anthropogenic changes as dilemmas, but rather an opportunity to understand primate 

behavioural plasticity (Riley, 2018). It also acknowledges and values the human 

experiences of those who share the landscapes with these threatened species allowing for 

the identification of factors relevant to the human-primate interface and conservation 

(Hofner et al., 2018; Setchell et al., 2017).  

This dissertation applied the frameworks of ethnoprimatology and political 

ecology to examine the intra-actions, the shared histories of entanglement among humans, 

CRG and NCC, that have shaped the ecological and social landscape of the unprotected 

MOF. With the wider conservation agenda focusing on protected spaces for these 

nonhuman primates (Dunn et al., 2014; Morgan et al., 2011), and calls for protected 

spaces to increase (Imong et al., 2016), this research illustrates the ways in which an 

ethnoprimatological approach in a defined place can enhance our understanding of the 

intra-actions that exist between primates and people. Through the combined use of 

botanical surveys, analysis of nesting sites, participant observation, semi-structured 
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interviews, and archival research, I obtained nuanced ecological and ethnographic insight 

into the human-ape interface at an unprotected site.  

 

Revisiting objectives    

The overarching objective of this research was to begin to understand how anthropogenic 

activities within an unprotected forest influenced ape behaviour using nest sites as a 

proxy. The MOF and the villages of Eshobi and Nga presented a challenging site due to 

the minimal amount of previous research in the area, and as it was my first time in Manyu 

Division, the need to understand and build rapport with the communities. As my 

understanding of the landscape increased throughout this research, I found it necessary to 

reflect and reshape some of my research objectives. For example, it was initially believed 

the gorillas and chimpanzees had overlapping nesting ranges within the MOF. After my 

first field trip, I found the apes to have distinctive ranges and the notable absence of ape 

signs in some areas of the forest led me to further question what was different about these 

areas of the forest, rather than focusing all my attention on the areas where I was more 

likely to locate ape nests.  The challenges of consistently locating fresh nest sites as I 

transferred between the ranges of the respective apes required me to abandon a detailed 

understanding of the feeding ecology via fecal analysis which would have greatly 

increased our understanding of these apes’ ecologies.  

Despite these challenges, this thesis contributes to our wider understanding of 

these apes’ behavioural flexibility by examining their nesting ecology in a previously 

undocumented site that has a long history of regular human presence. Understanding how 

primates change their behaviour in anthropogenic environments can provide valuable 

insights for the conservation of a species and further understanding of great ape cognition 

and evolution (Hockings et al., 2015). To contribute to this understanding McLennan et 

al. (2017) highlight the importance of comparisons among populations exposed to varying 

forms and degrees of anthropogenic influence. This research adds to the growing 

knowledge of small scale ecological conditions on the nesting behaviours of the CRG and 

the NCC and has highlighted the differences in ecological preferences and how 

anthropogenic pressures influence each taxon’s distribution across the landscape. In 

contrast to nesting surveys conducted in Cross River National Park (Bassey & Imong, 

2018) and the Mbe Mountains (Eban, 2019), the Mone-Oku apes occupy distinct nesting 
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ranges. The difference in ranging patterns may be a result of historical hunting and/or 

niche separation due to food competition. However, further research may find these 

differences also reflect the availability of preferred food sources as well as levels of 

tolerance towards human activities within the forest.  

Humans do appear to shape both the chimpanzee and gorilla choice of nesting 

locations but in multiple ways. The Mone-Oku chimpanzees had a clear preference to nest 

in mid-elevation closed-canopy forest and on steep slopes that concealed their nests from 

the main forest roads. The chimpanzees did show preferences towards particular tree 

species when constructing their night nests, but they also nested in a wide variety of tree 

species. Overall, the chimpanzees’ nesting preferences suggest they are avoiding areas of 

high anthropogenic activity. Together with the cryptic behaviours we observed indicates 

they have adapted to a long history of human hunting pressure (Isaac & Cowlishaw, 

2004). While the nesting range of the Mone-Oku chimpanzees is not yet directly 

threatened by habitat loss or alteration, at other sites chimpanzees have been found to 

flexibly modify their nesting strategies in the face of anthropogenic habitat changes 

(McCarthy, Lester, & Stanford, 2017; Sousa, Barata, Sousa, Casanova, & Vicente, 2011). 

For example, in western Uganda, eastern chimpanzees were found to frequently nest in 

introduced tree species, including eucalyptus (Eucalyptus grandis), guava (Psidium 

guajava) and cacao in the face of habitat loss (McCarthy et al., 2017). However, further 

research of chimpanzees in altered habitats is required to understand what influences the 

use of introduced species and the limits of their behavioural flexibility. This ability to 

respond to changing environments may be of importance to the Mone-Oku chimpanzees 

if the lowland forest continues to be cleared for farmland, potentially restricting dispersal 

opportunities.  

The Mone-Oku gorillas also nested in areas that were effectively concealed from 

the main forest roads and on steep slopes that were difficult to reach. But these nest sites 

were generally located in areas of high human activity that poses an indirect threat, 

especially during the rainy season, when traps and snares were placed for other forest 

animals. While gorillas appear to avoid direct encounters with humans, humans have 

modified the environment in a way that presently attracts and benefits the gorillas with 

the secondary forest regrowth occurring in large areas of abandoned farmland. Gorillas 

are tolerant of activities such as selective logging as they produce areas that are abundant 

in herbaceous vegetation (Arnhem, Dupain, Drubbel, Devos, & Vercauteren, 2007; 
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Remis, 1997a; Remis & Hardin, 2009; White & Tutin, 2001). Selective logging and 

abandoned farmland do not usually result in a long-term abundance of herbaceous 

vegetation (Blake, 2002), but they provide examples illustrating the flexibility of these 

apes in benefiting from temporary modifications to their environments. The Mone-Oku 

gorillas also appeared to demonstrate some selectivity in the plant species that were 

incorporated into their night nests. Although these results should be interpreted with 

caution due to the smaller sample size, certain plant species for both ground and arboreal 

nests were used in significantly higher proportions than their availability predicted. The 

preference for Aframomum spp. and Protomegabaria spp. fits the general pattern for 

gorilla selectivity in the construction of ground nests. Gorillas have been found to 

incorporate plants that are favoured food sources or have a clumped stem distribution and 

large leaves allowing for the construction of a comfortable nest (Fay, 1997; Groves & 

Sabater Pi, 1985; Mehlman & Doran, 2002; Tutin et al., 1995; Willie et al., 2014). 

Limited data also suggest WLG have preferences towards certain tree species in arboreal 

nest construction (Tutin et al., 1995). Among CRG this is the first study to illustrate 

preferences in arboreal nest construction (c.f. Etiendem, 2013b). These results indicate 

there may be a large amount of within-population variability in nest construction and 

further consideration should also be given to environmental factors such as weather, 

proximity to fruiting trees and the impact of other animals to increase our understanding 

of these apes nesting behaviour. 

Thinking about the intra-actions that occur allows for a consideration of the 

microscales of time and the impact of wider community ecology. Over the course of 

history, it is clear humans have contributed to shaping the structure of the forest which 

has also influenced the nesting tree species preferences of both the chimpanzees and 

gorillas. For example, both the Mone-Oku gorillas and chimpanzees frequently nested in 

the light-demanding ebony trees (Diospyros spp.) and these trees have also been found to 

be an important part of their diet at other sites (Dutton, 2012; Etiendem, 2013a; 

McFarland, 2007; Sawyer, 2012). Further, the practice of shifting slash-and-burn 

agriculture is likely to have contributed to large areas of secondary forest regrowth 

promoting the growth of plants favoured by gorillas for nesting and feeding. However, 

the great scramble for African resources by the European powers in the late 1800s left a 

noticeable signature on Central African rainforests (Biwolé, et al., 2015; Garcin et al., 

2018; Morin-Rivat et al., 2017). Colonial regimes reduced village movements within 
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forests by requiring villages to permanently relocate close to roads and major rivers, 

thereby reducing the areas practicably available for shifting cultivation. This significantly 

reduced forest clearings that promote secondary forest regrowth and allow for the 

germination of light-demanding trees (Biwolé, et al., 2015; Garcin et al., 2018; Morin-

Rivat et al., 2017). One consequence is the potential reduction in the availability of 

favoured herbaceous vegetation throughout forests that may have increased gorilla 

feeding competition with other animals such as forest buffalo and forest elephants.   

This research has also highlighted the need to give greater consideration to the 

interactions between chimpanzees and gorillas, and other animals across the Cross River 

landscape as they influence the ranging behaviours of these apes. For example, I found 

there was a greater overlap in the main tree species used for arboreal nesting between the 

Mawambi Hills gorillas (Etiendem, 2013b) and the Mone-Oku chimpanzees, despite the 

altitude differences, than either had with the Mone-Oku gorillas. Chimpanzees are also 

present at Mawambi Hills although whether there is any overlap in nesting range and/or 

tree species preferences is unreported. Further investigations on small scale patterns of 

habitat use by the gorillas and chimpanzees including the degree of dietary overlap will 

increase our understanding of how these apes are distributed across the landscape and the 

ecological adaptations that have evolved to decrease competition (e.g., Head et al., 2011).   

The Mone-Oku apes are not passive recipients to anthropogenic activities, the 

gorillas and chimpanzees also shape human activities and perceptions. These intra-actions 

between the gorillas, chimpanzees, and people within the MOF are often context-

dependent and contradictory. The close similarities in both morphology and behaviour 

between humans, gorillas, and chimpanzees were recognised by the people of Nga and 

Eshobi. For those who still held traditional beliefs, gorillas and chimpanzees are totem 

animals. Thus, encounters with these apes may be seen as an encounter with a human 

performing as their totem animal. The belief in the CRG and NCC as totems across their 

range has likely contributed to their continued survival, as has been observed with many 

endangered species across Africa (e.g., Dedeke, Soewu, Lawal, & Ola, 2006; Etiendem, 

2008). However, contradictions arise when the variety of hunting practices are 

considered. Totemic beliefs may directly stop a hunter shooting in the moment, especially 

if the animal shows the hunter their face, but they do not protect the apes from being 

indirectly harmed through traps or snares. This was clearly illustrated by Mr Attair in 

Chapter Nine when he wondered if totem animals were raiding his cacao farm but 
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decided the animals could not be totems as nobody from the village had died as a result of 

animals being caught in his traps. Fostering traditional beliefs has been suggested as one 

way to support the conservation of these apes though it may only have limited success 

among the Nga and Eshobi communities (Chuo & Angwafo, 2017; Etiendem et al., 

2011). This is not only due to the inconsistencies in protection towards totem animals 

depending on a hunter’s methods, but also because there appears to be a decline in 

traditional practices as younger generations convert to Christianity and view more 

traditional beliefs as witchcraft.  

Conservation in the region would benefit from a greater involvement with the 

local communities and a consideration of their perspectives. The GGP is a step forward as 

it involves members of the local communities by utilising their knowledge of the forest 

and the ape’s nesting ranges. Nevertheless, there was a general feeling of reluctance and 

fear within both Nga and Eshobi villages. Most people stated they fear and run from 

encounters with the apes, especially the gorillas, as they believe they can no longer 

defend themselves if they are attacked. This fear does not solely arise from the animals 

themselves but a complex history of marginalisation and current power imbalances 

between conservation organisations and the villagers. Akwaya Subdivision is a region of 

Cameroon that has long been neglected by the government. It was not until the 1990s that 

the road began to connect the region to the rest of Cameroon but coinciding with this 

connection was the arrival of conservation organisations to the region. Although there 

remains a general absence of government officials working in the region, those people 

connected to conservation organisations are labelled ‘Wildlife’. They are perceived as 

government officials who come to their forest to tell them how to use it and punish them 

if they break the government laws. The identification of conservationists with the 

government, one which has done little to support the region and its people, and their 

intense focus on the CRG and the NCC alienates local people. Further disillusionment 

arises from strategies of trying to change peoples’ views and behaviours towards the apes 

that are largely based on Western scientific knowledge. Traditional knowledge is just as 

valid needs to be sought out and incorporated into our wider understandings of these apes 

even where it contradicts scientific understandings or conservation values. The 

communities of Nga and Eshobi have a greater knowledge of the chimpanzees and 

gorillas that I as a Western researcher could ever hope to attain, while our knowledge of 

these apes are different, we cannot prioritise one way of knowing over the other. 
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Acknowledging the power imbalances between conservation organisations and the local 

communities and seeking to build positive relationships through consistent contact and 

involvement that incorporates and builds on local knowledge is more likely to result in 

the participation of local communities in conservation initiatives (e.g., Fairet, 2012; 

Young et al., 2013).  

Incorporating political ecology allowed for a deeper inquiry into the present 

conservation narratives surrounding the CRG and the NCC. They are framed in the 

traditional crisis-based conservation narrative focusing on activities that have occurred 

since the rediscovery of the CRG, namely hunting and deforestation as land is cleared for 

cacao production (Roe, 1991). The narratives label local communities as the problem, 

hunters and harvesters are ‘poachers’ especially in protected areas, therefore the common 

solution to the problem is to increase law enforcement (Campbell, 2000). The argument 

here recognises that the threats to the survival of these apes are real, but the current 

framing of these threats is only one representation of biophysical reality that is 

incomplete and potentially biased (Forsyth, 2003). The inclusion of some aspects of 

human-ape intra-actions that are noticeably absent, such as the microscales of time, 

infectious disease and the impact of wider community ecology, may result in an 

alternative representation than is currently offered. Part of this absence is likely a result of 

the limited research into these factors, especially in the wider Cross River area. Still, if 

the long-term conservation of these species is the goal, appropriate consideration is 

required. For example, what are the implications of removing people from the forest, 

especially protected areas, when that forest and the animals within have adapted to a long 

history of human manipulation? In regard to disease ecology, there are proposals in place 

that are looking to investigate how anthropogenic habitat alterations result in new avenues 

for emerging infectious diseases. However, we also need to understand the current rates 

of morbidity and mortality by known parasites and pathogens such as malaria and the 

naturally occurring Bacillus cereus. It is also necessary to consider wider interspecies 

interactions as humans are not the only species influencing the ape’s distribution within 

the landscape. Future consideration of these factors at the local scale should provide a 

more comprehensive understanding of the CRG and NCC placement within the 

biophysical environment and the threats they face. 

Traditional conservation narratives also assume the main threats to species 

survival are at the local level. But when analysis applied at different scales, such as the 
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nation-state or international markets, the impact of wider political and economic 

processes on local regions is illustrated (Biersack, 1999). The current forest clearance 

occurring around the villages of Nga and Eshobi is for cacao farms, a recent cash crop to 

the region that has become profitable through the liberalisation of the cocoa sector by the 

Cameroon government during the 1990s. More recently, the government is providing 

incentives to increase the nation’s cocoa production to capitalise on the expected 

worldwide increase in the demand for cocoa, thereby facilitating the transformation of 

Cameroon from a developing to an emerging nation by 2035 (ICCO, 2012; Mbodiam, 

2019). With limited opportunities for employment within Akwaya Subdivision cacao is 

the main form of cash income for many people. The rapid uptake of cacao farming in the 

region has been influenced by the government and international markets and the 

perceived safety it offers compared to harvesting oil palm. Ultimately, how far cacao 

farms expand throughout the MOF and the wider region depends as much on the 

development of local infrastructure and global markets as it does on the local farmers. As 

has been seen in the past, when cacao fails to provide a suitable income for the effort 

involved, trees have been abandoned or cut down. If conservation narratives considered 

the broader scale of potential threats to the survival of the CRG and NCC, it would 

provide a platform to debate how best to balance cacao farming with conservation goals 

(e.g., Roe, 1996), and highlight to the international audience the realities of their 

consumption patterns.  

Cacao is incredibly important to the people of Eshobi and Nga and is quickly 

weaving its way into the fabric of society as evidenced through ethnography and semi-

structured interviews. Cacao farms are a way to judge a man’s and some women’s 

standing within the community. Many of the younger generation stated they had little 

time for hunting or trapping within the forest because their focus is on their cacao farms. 

The current method of farming cacao within the region does suggest it could be harmful 

to the long term preservation of the forest and indeed the communities once the soils on 

their farms are depleted (Mukete et al., 2018). However, cacao agroforests are proven 

alternatives to this method of farming that increase the longevity of the cacao trees while 

maintaining the forest’s integrity (e.g., Asase & Tetteh, 2010; Jagoret et al., 2011). 

Conservation programs that acknowledge the importance of cacao and incorporate 

knowledge about cacao farming have the potential to foster positive relationships with 
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these communities that may then be extended on to further the conservation of these 

endangered apes.  

This research has demonstrated that the forest itself, rather than individual 

resources within it, is at the forefront of the economic, political and cultural lives of the 

Eshobi and Nga communities. In an area that has long been marginalised and neglected 

by various administrations, the forest has provided all means for survival including safety, 

food, and income from non-timber forest products and the conversion of forest to 

reproductive farmland. This is reflected in the strong sense of place and ownership over 

the MOF by the Nga and Eshobi communities. While the CRG and the Nigeria Cameroon 

chimpanzee may be ideal flagship species for the wider fundraising efforts of 

conservation organisations, these apes are not more important than the overall forest to 

the communities of Nga and Eshobi. Therefore, conservation messages may have greater 

success if they are broadened past the apes to focus on what the communities wish to 

preserve, the forest and all its wildlife, for the children of the villages (Williams, Stewart, 

& Kruger, 2013). It is also necessary to remember that areas perceived to be isolated or 

marginal are still influenced by wider political and economic processes and that local 

perceptions are moulded by current knowledge and experiences. Since the completion of 

this fieldwork in 2015, Cameroon has experienced internal hostilities between the 

Anglophone regions and the government that appear to be reshaping once again people’s 

relationships with the forests and the animals within.   

 

A return to the forest refuge 

 

A group of displaced and disillusioned women told me that they felt 

abandoned by the UN and international organizations. They asked me, 

what is Europe doing? Given that the country was first colonized by the 

Germans, then divided by Britain and France, they expected their former 

colonial masters to take some responsibility for the conflicts that the 

imported language and political barriers had caused (Egeland, cited in 

NRC, 2019a).  

The tensions that had been simmering between the Anglophone and Francophone regions 

of Cameroon came to a head in 2016 when the government reacted forcefully to 

Anglophone lawyers, teachers, and students protesting against cultural marginalisation 

and their under-representation in the central government. This forceful reaction fuelled 
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armed separatist groups in Manyu Division who unilaterally declared independence of the 

Anglophone regions creating the Federal Republic of Ambazonia on 1st October 2017. 

Since 2016, it is estimated over 1,800 people have died and close to half a million people 

are displaced, with both the Cameroon government and separatist forces committing 

serious abuses against the civilian population (HRW, 2019).  In June 2019, the 

Norwegian Refugee Council listed Cameroon at the top of its annual list of the world’s 

most neglected displacement crises based on the lack of funding, media attention and 

political neglect (NRC, 2019b).    

This conflict is a clear example of the constantly changing nature of community 

interactions with their environment and how they are shaped by wider political and 

economic processes. Across the Anglophone regions, roads are blocked, and military 

forces are burning villages to the ground resulting in large numbers of displaced people 

seeking refuge in the forests. Browne (2019) reports that the forest paths including those 

through the Takamanda National Park are once again the main trade routes as some 

people flee to Nigeria and those who remain try to earn an income by selling their goods 

in Nigeria. Eshobi-Mamfe, a village that has featured so prominently in the works of past 

naturalists such as Ivan Sanderson and Gerard Durrell and the site of my unfortunate 

motorcycle accident, was set alight by government forces on October 2018. Browne 

(2019) found that most of the Eshobi-Mamfe villagers are now living in bush-huts 

throughout the forest as they are too scared to stay in what remains of their homes 

overnight. Some villagers are returning to work their farms during the day but most of the 

Eshobi-Mamfe people appear to be living off what they can hunt and gather in the forest 

(Browne, 2019). Since the conflict began, I have received sporadic news updating me that 

my study villages of Eshobi and Nga remain unharmed. However, this conflict is likely to 

reshape the relationships between local people, the forests, CRG and NCC across their 

range.  

Since the 1950s, 80% of the world’s armed conflicts have occurred in biodiversity 

hotspots with multifaceted, time-dependent and contradictory results for wider 

conservation (Hanson et al., 2009; Gaynor et al., 2016). Research investigating the impact 

of armed conflict on forest cover and land use have found contrasting results whereby 

conflict can either increase deforestation or result in forest recovery depending on the 

location of armed groups, the movements of refugee populations, and the continued 

presence of conservation programs (Glew & Hudson, 2007; Hecht & Saatchi, 2007; 
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McNeely, 2003; Ordway, 2015). During the Rwandan conflict (1986-2003), the majority 

of deforestation occurred in protected areas with forest found to experience regeneration 

outside of protected areas (Ordway, 2015). These patterns of deforestation and 

regeneration during the conflict period are said to reflect the redistribution of people 

across the Rwandan landscape (Ordway, 2015). Volcanoes National Park was the 

exception to the general pattern of deforestation in protected areas and there was also an 

increase in the Mountain gorilla population during the conflict period (Ordway, 2015; 

Weber, 2004). The preservation of the Volcanoes National Park and the gorilla population 

during the Rwandan conflict is likely the direct result of conservation programs remaining 

active throughout the conflict period (Plumptre, Masozera, & Vedder, 2001). 

However, in most armed conflicts conservation programs are likely to be 

suspended resulting in both consequences and opportunities for conservation (Gaynor et 

al., 2016; Hanson et al., 2009). A major consequence is the influx of weapons to a region 

that often coincides with increased hunting to feed displaced populations and soldiers. 

During the armed conflict and instability in the Democratic Republic of Congo, Grauer’s 

gorilla numbers reduced by 77% in one generation (Plumptre et al., 2015). Though, in 

some instances, conservation opportunities can arise during armed conflicts. The creation 

of buffer zones between opposing forces that lead to biodiversity reservoirs is the most 

noticeable opportunity for conservation. These biodiversity reservoirs have been recorded 

between Native American nations (Martin & Szuter, 1998), among tribal territories in the 

Amazon and New Guinea (McNeely, 2003), and in the demilitarized zone between North 

and South Korea (Kim, 1997).  

With the large numbers of people taking refuge in forests along the Nigeria-

Cameroon border, such as Takamanda National Park, it is likely increased deforestation 

and hunting will occur. This has the potential to further reduce populations of both CRG 

and NCC in this area. The extent of wildlife loss and deforestation in such protected areas 

will depend on the intensity and the duration of the conflict. In 2019, nearly three years 

into the conflict there remains little intervention from the international community or 

negotiation between the Anglophone and Francophone factions. The fate for the people, 

wildlife and forests across Southwest Cameroon remains unknown, however, lessons are 

available from regions that have experienced previous armed conflicts. Where wildlife 

populations have declined during a period of armed conflict, population recovery has 

been possible when food insecurity and supply chains are addressed at local levels and 
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support is provided to local and governmental institutions that manage conservation-

related activities (Gaynor et al., 2016; Plumptre et al., 2015; Shambaugh, Oglethorpe, & 

Ham, 2001).  

 

Conservation considerations and future research 

Most threats to nonhuman primates are anthropogenic in nature, therefore, conservation 

success is often reliant upon significant changes in human behaviour (Ceballos et al., 

2015; Estrada et al., 2017; Gore, 2011). But whose behaviour should we be changing? 

There is a lack of understanding regarding the nature and prevalence of particular human 

behaviours that contribute to adverse environmental outcomes, and of the people who are 

engaging in these behaviours (Gore, 2011; Milner-Gulland, Ibbett, Wilfred, Ngoteya & 

Lestari, 2020). This suggests that it is also the behaviour and practices of conservationists 

and researchers that requires modification. Research incorporating interdisciplinary 

frameworks, while challenging, provide an opportunity to gain nuanced insights into how 

human behaviours may contribute to conservation problems. It is through this insight 

researchers are also well positioned to suggest locally relevant strategies to mitigate the 

problems.  

Through the application of a dual ethnoprimatological and political ecology 

framework, this interdisciplinary research has demonstrated the complexity of both inter- 

and intra-actions that shape the human-ape interface and revealed the limitations of our 

current understandings. As a result, I have identified six key recommendations for future 

research and the conservation of the CRG and NCC within the Mone-Oku Forest: 

1. Investigate the feeding ecology of both taxa and the degree of dietary overlap. 

This should also help to identify important plant taxa for both feeding and nesting 

that should be considered when designing future land management plans.  

2. Investigate wider community ecology to understand how feeding competition with 

other animals influences the ranging behaviour of the apes. 

3. Acknowledge power differentials between WCS and the local communities. There 

is a need to work towards an equal partnership that integrates the range of 

knowledge systems and practices.  
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4. Consider promoting shifting agriculture with a co-designed management plan at 

the farm-forest boundaries within the gorillas’ range. Although a temporary 

modification, the secondary forest regrowth has plant species that appear to be 

preferred by the gorillas for both nesting and feeding (Sawyer, 2012).  

5. Consider promoting alternative methods for cacao farming, such as agroforestry. 

Alternative methods may be a suitable compromise to retain parts of the forests’ 

integrity while simultaneously providing for the economic and social wellbeing of 

the local communities.  

6. Expand the conservation focus past the apes and co-develop practices that look at 

conserving the Mone-Oku Forest rather than just the apes.  

These recommendations may also be of some guidance to conservation practices 

across the range of the CRG and NCC. For example, previous published research into the 

ecology of the CRG and NCC (aside from surveys) has only focused on one species in 

areas where they are believed to be sympatric (e.g., Etiendem et al., 2013; Last & Muh, 

2013; McFarland, 2007; Sawyer, 2012). This is despite one long term research program in 

the Lebialem Highlands that focuses on both taxa (e.g., Last & Muh, 2013; Nkemnyi, 

Nkembi, Nkemanteh, & Nku, 2012), and a second unique site in the Ebo Forest that is 

home to the NCC and an unclassified subspecies of gorilla (e.g., Abwe, 2018; Abwe, & 

Morgan, 2008). Still, more established research sites occur outside the range of sympatry 

including the Kagwene Gorilla Sanctuary, and stations within the Mbam et Dierem 

National Park and Gashaka Gumti National Park increasing our knowledge of species-

specific ecology. Knowledge of the degree of niche separation within forest blocks where 

both species range has important consequences for conservation activities and the need to 

extend research efforts to both species has been acknowledged (Dunn et al. 2014; Morgan 

et al. 2011). Future research should consider comparisons in the vegetation, wider 

community ecology and degrees of anthropogenic activity between sites where the apes 

have distinct or overlapping nesting ranges to further our understanding of behavioural 

flexibility among these apes and their position within the ecosystem.  

Clearly, to address the six recommendations above, an interdisciplinary approach 

is essential. The human communities that reside alongside these apes are highly 

heterogeneous, especially when the wider range of the NCC is taken into consideration. 

Hence the ethnographic interpretations from this research are unlikely to be suitable to 

apply at other sites. However, an ethnographic approach is invaluable to understanding 
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human agency and the local context (Malone et al., 2017; Riley & Ellwanger, 2013; 

Shaffer et al., 2018). When wider political and economic processes are also considered, 

an ethnographic approach illuminates the reasons behind these activities and behaviours 

which is necessary if conservation programs wish to promote change. Together this adds 

depth and understanding to conservation planning that cannot be achieved through broad-

scale agent-based or ecological modelling. Further ethnography allows for an 

understanding of the multiple meanings that shape relationships between humans, the 

apes, and the forest along with an understanding of how conflicting worldviews and 

knowledge can result in resistance to conservation management plans (e.g., Amir, 2019; 

Leblan, 2016). While the perfect solution to conservation problems is unlikely to exist, 

open dialogue, fostering positive relationships and awareness of potential future issues are 

likely to increase the success of managing future issues when they arise.  
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APPENDIX A 

Main questions asked during semi-structured interviews: 

 

Village: Eshobi/Nga-Tito 

Sex:  Male/Female 

Age: 20 – 29  

 30 – 44 

 45+ 

Village History 

Tell me how long the village has been in this location. 

Tell me about the history of Eshobi/Nga. 

Historical documents suggest there was only a small amount of hunting in the past. Do 

you agree? Why? 

Why did some of the village move to the Tito site? (Nga only) 

 

Farming 

Which crops do you prefer to plant on your farm? What made you choose these crops? 

How do you use your farm and the forest over the course of a year? 

What outside support do you receive for farming? 

What happens to a farm when the owner dies? 

Tell me about the village rules for farming. 

Tell me why you would expand your farm. 

 

Forest 

What makes a forest good or bad for you? 

How has the forest and the animals changed within your lifetime? 

Tell me about the village rules for using the forest. How are these rules enforced? 

What are the traditions related to using the forest? 

What government laws do you know for using the forest? 

How often would you see a government official and for what reasons? 

Do you discuss forest use or economic support with other villages? 
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How does the community conserve/protect the forest? 

 

Apes 

Describe gorillas. 

Describe chimpanzees. 

Tell me about your experiences with them. 

Tell me stories others have shared about their experiences with the apes.  

What are your thoughts on the Gorilla Guardian Program? 

How has the Gorilla Guardian Program altered the way you use the forest? 

What is the meaning of wildlife? 

What is the meaning of conservation? 
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APPENDIX B 

Plant species recorded in botanical plots with importance values (IVI) and abundance for the total Mone-Oku Forest and plant species present in 

gorilla and chimpanzee nests. Note. CA = chimpanzee arboreal nest, GA = gorilla arboreal nest, GG = gorilla ground nest. 

 

Family Species Plot Nest 

IVI Abundance CA GA GG 

Acanthaceae Acanthus montanus    15.00    

 Lankesteria brevior   3.67    

 Marcania grandiflora  0.85     

 Acanthaceae sp. 1  24.00    

 Acanthaceae sp. 2  9.67    

 Acanthaceae sp. 3  4.55    

 Acanthaceae sp. 4  11.00    

 Acanthaceae sp. 5  8.00   ✓ 

Amaryllidaceae Amaryllidaceae sp. 1   13.00    

Anacardiaceae Antrocaryon klaineanum  6.60     

 Dupuisia sp.  1.50    

 Lannea nigritana  0.92     

 Lannea welwitschii  9.70     

 Lannea sp. 1.70     

 Pseudospondias microcarpa  30.05 1.00    

 Pseudospondias sp. 32.18 1.33 ✓ ✓ ✓ 

 Sorindeia sp. 1 30.58 1.17 ✓   

 Sorindeia sp. 2 28.57 2.12 ✓ ✓ ✓ 

 Trichoscypha acuminata  2.55 1.00    

 Trichoscypha sp. 9.37 1.00    

Anisophylleaceae Poga oleosa  5.44     

Ancistrocladaceae Ancistrocladus sp.  1.00    

Annonaceae Annickia chlorantha  23.36 1.08    

 Annonaceae sp. 1  4.00  ✓  

 Annonaceae sp. 2  1.00   ✓ 
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Family Species Plot Nest 

IVI Abundance CA GA GG 

 Anonidium mannii  40.38 1.17 ✓   

 Cleistopholis patens 12.46    ✓ 

 Greenwayodendron sp. 18.92 1.00    

 Hexalobus sp. 0.86     

 Isolona sp.  1.00    

 Monodora myristica  16.60 1.44 ✓   

 Monodora sp. 4.53 1.00   ✓ 

 Piptostigma sp.  0.84 1.00    

 Uvaria sp.    ✓   

 Uvariastrum sp.   1.80    

 Uvariodendron sp. 6.77 1.17  ✓  

 Uvariopsis sp.  1.25    

 Xylopia aethiopica  10.30    ✓ 

 Xylopia quintasii  3.41 1.00    

 Xylopia staudtii  17.04 1.25    

 Xylopia sp. 3.40    ✓ 

Apiaceae Angelica sp. 2.54 3.00    

 Physotrichia sp.  0.84 4.69   ✓ 

Apocynaceae Alstonia boonei  29.87     

 Apocynaceae sp. 1  20.50    

 Apocynaceae sp. 2  3.00    

 Funtumia africana  18.47 1.50    

 Funtumia sp.  1.00   ✓ 

 Landolphia sp.  3.36   ✓ 

 Picralima nitida  4.24 1.20 ✓   

 Picralima sp.   2.00    

 Rauvolfia vomitoria  4.34 1.00   ✓ 

 Tabernaemontana crassa  98.07 1.45  ✓ ✓ 

 Tabernanthe iboga   5.71    

 Vocanga sp. 5.13 1.65   ✓ 

Araceae Anchomanes difformis   1.00    

 Araceae sp. 1  7.00   ✓ 

 Araceae sp. 2  7.00    

 Araceae sp. 3  22.30    
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Family Species Plot Nest 

IVI Abundance CA GA GG 

 Araceae sp. 4  4.40    

 Araceae sp. 5  30.70    

 Araceae sp. 6  35.11    

 Araceae sp. 7  22.35    

 Araceae sp. 8  23.25    

 Araceae sp. 9  23.13    

 Araceae sp. 10  1.00    

 Culcasia sp.  9.57    

 Nephthytis sp.  5.91   ✓ 

Balsaminaceae Balsaminaceae sp. 1  197.00    

Begoniaceae Begonia sp.  2.33    

Bignoniaceae Markhamia sp. 0.85     

 Spathodea campanulata  6.08     

Bombacaceae Ceiba pentandra  8.37     

Boraginaceae Cordia sp. 9.09     

Burseraceae Burseraceae sp. 1 0.85 1.00 ✓   

 Canarium schweinfurtii  7.31     

 Dacryodes edulis  47.01 1.00 ✓ ✓ ✓ 

 Dacryodes klaineana  0.89  ✓   

 Santiria trimera  49.63 1.44 ✓   

Caesalpiniaceae Caesalpiniaceae sp. 1 14.14 2.00 ✓   

 Caesalpiniaceae sp. 2 1.51 1.00    

Cannabaceae Trema sp.    ✓  

Cecropiaceae Musanga cecropioides  17.58    ✓ 

 Myrianthus arboreus  9.53 1.00 ✓  ✓ 

 Myrianthus sp.   1.00    

Celastraceae Salacia sp.  3.26   ✓ 

Chrysobalanaceae Chrysobalanaceae sp. 1  3.44 2.00 ✓   

 Dactyladenia barteri  9.51     

 Magnistipula tessmannii  0.92     

 Maranthes sp. 3.53 1.00    

Combretaceae Combretum sp.  2.14  ✓ ✓ 

 Terminalia ivorensis  3.72     

 Terminalia superba  15.66  ✓   
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Family Species Plot Nest 

IVI Abundance CA GA GG 

Commelinaceae Commelina sp.  2.00    

 Palisota sp. 1  3.14   ✓ 

 Palisota sp. 2  4.80   ✓ 

 Palisota sp. 3  5.00    

 Palisota sp. 4  1.00   ✓ 

Compositae Angelphytum sp. 1.72     

Connaraceae Connaraceae sp. 1  1.63    

 Connaraceae sp. 2   1.71    

Costaceae Costus after   8.00   ✓ 

Cyatheaceae Cyathea sp.  13.00   ✓ 

Cyperaceae Cyperaceae sp. 1   8.87    

 Cyperaceae sp. 2  6.00    

 Cyperaceae sp. 3  13.00    

 Cyperaceae sp. 4     ✓ 

 Mapania sp.  3.00    

Dichapetalaceae Dichapetalum sp.  2.58   ✓ 

 Tapura africana  8.74 1.00 ✓   

Dilleniaceae Tetracera sp.   1.60    

Dioscoreaceae Dioscorea sp.  3.94   ✓ 

Dracaenaceae Dracaena arborea   1.24    

Ebenaceae Diospyros crassiflora  13.11 1.09 ✓   

 Diospyros holeana   1.00    

 Diospyros iturensis  9.34 1.17 ✓   

 Diospyros savannarum   3.00    

 Diospyros suaveolens  5.98 2.75   ✓ 

 Diospyros sp. 1  0.84 1.58   ✓ 

 Diospyros sp. 2  6.82 2.20   ✓ 

Euphorbiaceae Alchornea floribunda   2.00   ✓ 

 Antidesma sp. 30.94 1.50 ✓ ✓  

 Bridelia sp. 4.27    ✓ 

 Croton aubrevillei  0.86     

 Croton sp. 11.49     

 Cyrtogonone argentea  31.23 1.00    

 Dichostemma sp. 6.73 1.00    
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Family Species Plot Nest 

IVI Abundance CA GA GG 

 Discoglypremna caloneura  2.68     

 Discoglypremna sp. 5.34     

 Drypetes molunduana  5.92 2.41 ✓ ✓  

 Drypetes staudtii  33.84 1.08 ✓ ✓  

 Drypetes sp. 39.63 1.39 ✓  ✓ 

 Euphorbia grandifolia  2.69     

 Euphorbiaceae sp. 1 1.69     

 Klaineanthus sp. 7.79 1.00    

 Macaranga monandra  5.99    ✓ 

 Maesobotrya sp. 23.20 1.07  ✓  

 Malloutus sp. 1.70 1.00    

 Manniophyton fulvum   2.00    

 Manniophyton sp.  9.00   ✓ 

 Necepsia sp.  3.60   ✓ 

 Plagiostyles africana  45.13 1.56 ✓  ✓ 

 Protomegabaria sp. 3.66   ✓ ✓ 

 Pycnocoma sp.   2.23    

 Ricinodendron heudelotii  12.48   ✓ ✓ 

 Shirakiopsis aubrevillei  0.91 1.00    

 Uapaca guineensis  34.52 1.00    

 Uapaca mole  31.55     

 Uapaca sp.   1.25   ✓ 

Fabaceae Acacia sp.  1.17    

Flacourtiaceae Caloncoba brevipes  5.14     

 Caloncoba glauca  1.73     

 Flacourtiaceae sp. 1 3.40 1.00    

 Homalium sp. 24.74 1.75 ✓   

 Lindackeria sp. 3.41     

 Scottellia sp. 16.40  ✓   

Gnetaceae Gnetum africanum   4.00    

Guttiferae Allanblackia floribunda  24.24 1.25 ✓   

 Garcinia kola  5.20 1.00    

 Garcinia lucida  3.40     

 Garcinia mannii  18.82 1.13 ✓   
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Family Species Plot Nest 

IVI Abundance CA GA GG 

 Garcinia ovalifolia 42.18 1.46 ✓  ✓ 

 Garcinia smeathmanii  26.32 2.09 ✓   

 Garcinia staudtii  1.00    

 Garcinia sp. 1.69 1.00    

 Mammea africana  20.21  ✓   

 Pentadesma sp. 1.72     

Huaceae Afrostyrax kamerunensis  15.68 1.74 ✓   

Icacinaceae Lavigeria macrocarpa   1.38    

 Lavigeria sp.  1.47   ✓ 

Irvingiaceae Desbordesia insigns  23.79 1.00 ✓   

 Irvingia gabonensis  8.65  ✓   

 Irvingia grandifolia  1.70     

 Klainedoxa gabonensis  0.87  ✓   

Lauraceae Beilschmiedia sp. 26.91 1.36 ✓   

 Hypodaphnis zenkeri  19.14 1.29    

 Lauraceae sp. 1  1.00    

Lecythidaceae Napoleonaea egertonii  18.30 2.50 ✓  ✓ 

 Napoleonaea vogelii  30.76 1.92 ✓ ✓  

 Petersianthus macrocarpus  25.22 1.00    

Leeaceae Leea guineensis   3.50  ✓ ✓ 

Leguminosae Afzelia sp. 6.17  ✓   

 Albizia zygia  4.35 1.00    

 Albizia sp. 5.98 1.00    

 Amphimas pterocarpoides  24.39  ✓   

 Angylocalyx pynaertii  16.18 2.00  ✓ ✓ 

 Anthonotha fragrans  2.63     

 Anthonotha macrophylla  18.81 1.33    

 Anthonotha sp. 12.11 1.17 ✓   

 Baikiaea sp. 18.33 1.33    

 Baphia nitida  12.52 1.50    

 Brachystegia sp. 11.60 1.60 ✓   

 Calpocalyx dinklagei  10.33 2.00    

 Cylicodiscus gabunensis  5.60  ✓   

 Daniellia sp. 9.30  ✓  ✓ 
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Family Species Plot Nest 

IVI Abundance CA GA GG 

 Detarium macrocarpum  0.86     

 Dialium lopense  5.12     

 Dialium sp. 20.06 1.00 ✓   

 Distemonanthus benthamianus  5.09     

 Duparquetia orchidacea   1.00   ✓ 

 Entada sp.  1.00    

 Gilbertiodendron sp. 1.88 4.00    

 Hylodendron gabunense  31.84 1.14 ✓ ✓  

 Hymenostegia afzelii  43.03 1.87 ✓  ✓ 

 Leonardoxa sp. 19.05 1.85    

 Millettia sp. 15.45 1.29  ✓ ✓ 

 Monopetalanthus sp. 3.49  ✓   

 Newtonia sp. 1.79 2.00    

 Parkia bicolor  3.03     

 Pentaclethra sp. 2.59     

 Piptadeniastrum africanum  26.87 1.00 ✓   

 Pterocarpus soyauxii  6.48 1.00    

 Pterocarpus sp. 5.23  ✓   

 Zenkerella sp. 24.42 1.89 ✓   

Lepidobotryaceae Lepidobotrys staudtii  7.70    ✓ 

Linaceae Hugonia platysepala   1.00    

Loganiaceae Strychnos aculeate   1.14   ✓ 

 Strychnos sp.  1.23   ✓ 

Malvaceae Bombax sp. 1.96     

 Mansonia altissima  0.88     

 Nesogordonia sp. 8.65 1.00    

 Pterygota sp. 0.95     

Marantaceae Hypselodelphys sp.  5.00    

 Marantaceae sp. 1  28.00   ✓ 

 Marantaceae sp. 2  3.00    

 Marantaceae sp. 3  9.00    

 Marantochloa sp. 1  6.00   ✓ 

 Marantochloa sp. 2  2.00    

 Marantochloa sp. 3  10.00    
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Family Species Plot Nest 

IVI Abundance CA GA GG 

 Megaphrynium sp.  17.00    

 Thaumatococcus daniellii     ✓ 

Melastomataceae Melastomataceae sp. 1 0.86 4.00   ✓ 

 Memecylon sp. 11.19 1.22   ✓ 

Meliaceae Carapa procera  63.89 1.18   ✓ 

 Entandrophragma utile  1.02     

 Entandrophragma sp. 3.69     

 Guarea cedrata  7.07 1.33 ✓  ✓ 

 Guarea thompsonii  50.06 1.80 ✓   

 Guarea sp. 3.43 1.25    

 Khaya senegalensis  0.85     

 Khaya sp. 1.70     

 Trichilia rubescens  49.92 1.27  ✓ ✓ 

 Trichilia welwitschii  11.57  ✓   

 Trichilia sp. 0.85    ✓ 

 Turraeanthus sp. 32.95 1.00 ✓   

Menispermaceae Penianthus sp.  2.68  ✓ ✓ 

Moraceae Antiaris toxicaria  39.29 1.25    

 Dorstenia sp. 1  18.08   ✓ 

 Dorstenia sp. 2  14.92    

 Ficus exasperata  0.88     

 Ficus mucuso  3.42     

 Ficus sp. 3.61    ✓ 

 Milicia excelsa  8.20     

 Treculia africana 4.50     

 Treculia obovoidea  43.74 1.18 ✓   

 Trilepisium madagascariense  4.34     

 Trilepisium sp. 2.56    ✓ 

Myristicaceae Coelocaryon preussii  33.50 1.00 ✓  ✓ 

 Pycnanthus angolensis  62.72 1.94 ✓ ✓ ✓ 

 Staudtia kamerunensis  38.90 2.00 ✓   

Myrtaceae Eugenia sp. 11.13 3.00 ✓   

 Syzygium sp. 21.75 1.00 ✓   

Ochnaceae Campylospermum sp. 0.87 1.00    
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Family Species Plot Nest 

IVI Abundance CA GA GG 

 Lophira alata  19.16 1.13 ✓   

 Ouratea sp. 8.68 1.25 ✓  ✓ 

Olaceceae Diogoa zenkeri  19.11 1.00 ✓   

 Octoknema affinis  29.25 1.36 ✓ ✓ ✓ 

 Octoknema sp.  1.00    

 Ongokea gore  1.74     

 Strombosia grandifolia  75.82 1.54 ✓   

 Strombosia pustulata  24.74 1.48 ✓   

 Strombosia scheffleri  6.80     

 Strombosia sp.  1.00    

 Strombosiopsis tetrandra  36.36 1.00 ✓   

Orchidaceae Orchidaceae sp. 1  4.00    

Palmae Elaeis guineensis  5.23 1.00   ✓ 

 Eremospatha macrocarpa   1.94    

 Eremospatha wendlandiana   2.00    

 Eremospatha sp.     ✓ 

 Laccosperma opacum   2.08    

 Laccosperma secondiflorum   1.00    

 Oncocalamus sp.  1.00    

 Raphia sp.  2.00    

Pandaceae Microdesmis sp. 39.07 1.65 ✓ ✓ ✓ 

 Panda oleosa  0.95     

Phyllanthaceae Margaritaria sp. 4.44  ✓  ✓ 

Piperaceae Piper guineense   2.36   ✓ 

 Piper umbellatum      ✓ 

 Piper sp. 0.85     

Polygalaceae Carpolobia lutea  1.69 1.23   ✓ 

 Carpolobia sp.  2.50    

Rhamnaceae Maesopsis eminii  0.91     

Rhizophoraceae Anopyxis klaineana  6.53     

Rubiaceae Aoranthe cladantha  0.89 1.00    

 Aulacocalyx sp. 7.64 1.52 ✓  ✓ 

 Bertiera guianensis  0.85 1.00    

 Bertiera sp. 2.56 1.44    
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Family Species Plot Nest 

IVI Abundance CA GA GG 

 Brenania brieyi  0.87 1.00    

 Canthium sp. 3.39 1.00    

 Craterispermum caudatum  1.72     

 Craterispermum sp.  1.00    

 Gardenia sp.  1.00    

 Heinsia crintia  9.31 1.00   ✓ 

 Hekistocarpa minutiflora   2.00    

 Massularia acuminate   1.29   ✓ 

 Mitragyna stipulosa  0.85     

 Nauclea sp. 6.58     

 Oxyanthus sp.  1.40   ✓ 

 Pausinystalia johimbe  8.24 1.00 ✓   

 Pavetta sp.  3.65   ✓ 

 Rothmannia ebamutensis   1.00    

 Rothmannia sp. 1 0.85 1.25    

 Rothmannia sp. 2 3.41  ✓   

 Rubiaceae sp. 1  0.88 1.53   ✓ 

 Rubiaceae sp. 2 16.16 5.33    

 Rubiaceae sp. 3  20.33    

 Rubiaceae sp. 4  1.00    

 Rubiaceae sp. 5  29.27    

 Rubiaceae sp. 6  1.50  ✓  

 Rubiaceae sp. 7  1.00    

 Rubiaceae sp. 8  1.00    

 Rubiaceae sp. 9  2.93   ✓ 

 Schumanniophyton problematicum   2.56 1.00    

 Sherbournia sp.  3.33    

 Tricalysia sp. 28.08 2.33    

Rutaceae Rutaceae sp. 1  1.80    

 Vepris sp. 9.48 1.00    

 Zanthoxylum zanthoxyloides  3.43     

 Zanthoxylum sp. 11.11 1.00    

Salicaceae Dovyalis sp.  2.48   ✓ 

 Oncoba glauca   5.18     
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Family Species Plot Nest 

IVI Abundance CA GA GG 

Sapindaceae Bligha sp. 20.79 1.00    

 Chytranthus talbotii  1.69 1.33  ✓  

 Chytranthus sp. 40.94 1.00 ✓   

 Eriocoelum sp. 32.70 1.15 ✓  ✓ 

 Lychnodiscus dananensis  4.23     

 Pancovia bijuga   1.00    

 Pancovia sp.  1.75    

 Sapindaceae sp. 1 2.57    ✓ 

 Sapindaceae sp. 1  1.00   ✓ 

Sapotaceae Chrysophyllum sp. 50.20 1.52 ✓ ✓  

 Manilkara obovata  0.89 1.00    

 Manilkara sp. 4.41 2.33    

 Omphalocarpum ahia  5.09     

 Pouteria pierrei  0.87     

 Sapotaceae sp. 1 0.89 3.00    

 Synsepalum sp. 11.20 1.43 ✓   

Selaginellaceae Selaginella sp.  72.88    

Simaroubaceae Quassia gabonensis  34.17 1.50    

Sterculiaceae Cola acuminata  11.14 1.50   ✓ 

 Cola argentea  1.86   ✓ 

 Cola chlamydantha  13.60 1.00   ✓ 

 Cola cordifolia   2.19   ✓ 

 Cola lateriti 7.31  ✓ ✓  

 Cola lepidota  17.50 1.00 ✓ ✓  

 Cola millenii  7.63 1.77    

 Cola semecarpophylla   1.90    

 Cola verticillata  29.02 3.00 ✓   

 Cola sp. 7.86 1.80 ✓  ✓ 

 Scaphopetalum sp. 6.92 1.57    

 Sterculia tragacantha  26.43    ✓ 

Thymeliaceae Dicranolepis sp. 2.55 2.07   ✓ 

Tiliaceae Duboscia macrocarpa  0.94     

 Glyphaea brevis  2.54 1.27   ✓ 

 Grewia sp. 6.93 1.00    
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Family Species Plot Nest 

IVI Abundance CA GA GG 

 Tiliaceae sp. 1  1.00    

 Tiliaceae sp. 2 (vine)  1.00   ✓ 

Ulmaceae Celtis mildbraedii  2.55     

 Celtis sp. 0.85  ✓   

Urticaceae Urera sp.  2.00   ✓ 

Verbenaceae Citharexylum flexuosum  2.68     

 Clerodendrum sp.  1.09   ✓ 

 Vitex grandifolia  25.48   ✓ ✓ 

 Vitex sp. 6.22 1.00    

Violaceae Rinorea dentata  0.84 3.03   ✓ 

 Rinorea oblongifolia  33.10 1.61 ✓   

Vitaceae Cissus sp.  1.63   ✓ 

 Vitaceae sp. 1  1.00   ✓ 

 Vitaceae sp. 2  1.00   ✓ 

Zingiberaceae Aframomum sp.  6.00   ✓ 

Zygophyllaceae Balanites wilsoniana  0.84 1.14   ✓ 

       

Unknown Daslipid blackii 0.85     

 Desparianthus promanus   ✓   

 Egobar/Igobar   5.88    

 Ereodromia oblogumin 6.99 1.00  ✓  

 Eritrina  2.67     

 Fern  2.29    

 Hegnera obcordata     ✓ 

 Gostenia   10.00    

 Kingkea pustulata  1.50    

 Liptolus   1.00    

 Mosienda     ✓ 

 Nemostaseae  1.00  ✓ ✓ 

 Neozyposis emanii 1.70     

 Netrogina stecolosia 0.84     

 Obanga alata 0.85     

 Pouridiantha  0.85     

 Pyncos   1.00    
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Family Species Plot Nest 

IVI Abundance CA GA GG 

 Racinaea  2.33    

 Rasianthra  2.33    

 Stemoncoleus micranthus 0.89     

 Stemoncoleus 2.89 1.50    

 Tentaclethra 1.70     

 Tetrapleura 0.86     

 Tredesmonstemen 13.62     

 Unknown #1 0.84     

 Unknown # 2 5.97  ✓   

 Unknown #3  2.00   ✓ 

 Unknown # 4  1.00    

 Unknown # 5 – Menetivetima 0.92 1.00    

 Unknown #6 2.60     

 Unknown #7 0.84 2.25    

 Unknown #8  3.25    

 Unknown #9  3.41 1.00    

 Unknown #10  1.00    

 Unknown #11 0.84 1.00   ✓ 

 Unknown #12  1.50    

 Unknown #13  1.36   ✓ 
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APPENDIX C  

Structure and composition of vegetation classes within the Mone-Oku Forest. Graphs 

illustrate the relative density and relative basal area for A) the ten species with the highest 

importance values, and B) the ten families with the highest importance values. Species 

and families are listed in order of their importance value. 

 

 

 

Figure 1: Old secondary forest  
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Figure 2: Lowland forest.  
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Figure 3: Lowland ridge forest.  
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Figure 4: Mid-elevation forest.   
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Figure 5: Montane forest.  
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