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Abstract 
 

Nocturnal primates are generally understudied compared to their diurnal cousins, and in some 

geographical areas there is an almost complete dearth of knowledge on nocturnal primates, for 

example in Angola and the Gambia. Also well-studied species are less known in part of their 

distribution, thick-tailed greater galago (Otolemur crassicaudatus) in Uganda and the 

Panamanian night monkey (Aotus zonalis) are both a case in point. Further there are topics 

where African nocturnal primates in particular previously have been overlooked: trade and 

ethnozoological usage. My publications included in this PhD by Published Work document 

the results of field surveys carried out between 2006 and 2016 across Africa (Uganda, the 

Gambia and Angola) as well as Central and South America (Panama and Argentina). They 

further include results of desk based studies conducted between 2014 and 2016. My research 

has focused on the conservation and ecology on often little known nocturnal primates, namely 

night monkeys (Aotus spp.), galagos (Galago spp., Galagoides spp. and Otolemur spp.), 

pottos (Perodicticus spp.) and angwantibos (Arctocebus spp.). The overall goal of my studies 

was to fill the large information gaps on the ecology, biogeography and conservation status of 

nocturnal primates. Using systematic methods, conducting transects and behavioural 

observation I have collected data on previously understudied nocturnal primates, including 

data on their distribution, densities and ecology. These field studies were then combined with 

data I extracted from the literature, questionnaires and online databases adding to what we 

know on domestic and international trade in nocturnal primates. I have with my research 

showed that nocturnal primates of Africa occur more frequently than previously thought 

within both the bushmeat and pet trades. I was also able to give an overview of the extent of 

international trade in the Neotropical nocturnal primates. Through my research and 

subsequent publications I have managed to create baselines for further studies and hopefully it 

will aid in promoting conservation of these nocturnal primates. 
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1.1 General introduction 
 

Of the currently 504 recognised primate taxa, more than 60% are now categorised under the 

Threatened categories (Vulnerable, Endangered and Critically Endangered) on the 

International Union for Conservation of Nature’s (IUCN) Red List of Threatened Species 

2016 (Estrada et al., 2017). Although primates are fortunate in that no species has gone 

extinct during the last four centuries (Cowlishaw, 1999), an increasing number of primate 

species are on the brink of extinction with ~75% of the species having declining populations 

(Cotton et al., 2016; Estrada et al., 2017). The threats to their survival include habitat 

destruction, climate change, hunting, ethnozoological use, trade and infectious diseases (Wich 

& Marshall, 2016). Forest loss is most severe in the Neotropics (Central and South America) 

with >5,000 km
2
 forest having been lost annually between 1990 and 2015 (FAO, 2016). The 

forest within the Neotropics are especially rich in primate biodiversity, as with 171 

recognized species they are home to the highest number of primate taxa of any primate 

regions (the regions being: Neotropics, Asia, Africa and Madagascar) (Estrada et al., 2017). 

Mainland Africa (hereafter referred to as Africa) hosts the third largest primate diversity with 

111 recognised species and subspecies (Estrada et al., 2017), but the African forests are also 

disappearing at alarming rates with 2,500 - 5,000 km
2
 lost annually in the same time period 

(FAO, 2016). Even though the global net forest loss has decreased by 50% since 1990 the 

trends in both these areas are going in the opposite direction (FAO, 2016). This rampant 

habitat destruction is mainly due to growing human population, logging, fuelwood 

production, cattle ranching, and infrastructural projects (Contreras-Hermosilla, 2000; 

Fearnside, 2005; Gibbs et al., 2010; FAO, 2016).  

Habitat loss combined with the fragmentation of the remaining forests and increased 

hunting due to accessibility are together forming the largest threat to primate conservation (Fa 

et al., 2002; Strier, 2011). Hunting and trade of primates is occurring at unsustainable levels 

http://www.jstor.org/stable/pdf/3061416.pdf
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in many primate range countries, and especially in West and Central Africa, and in South East 

Asia the trade of primates, both live individuals and body parts, is considered a major threat to 

primate populations (Brashares, 2003; Milner-Gulland & Bennet, 2003; Nijman et al., 2011; 

Mittermeier et al., 2012). Also in areas where bushmeat trade was not previously thought to 

be a threat to primates evidence are now accumulation to prove the opposite, as with the 

protected lemurs in Madagascar (Razafimanahaka et al., 2012). 

 Primate conservation is a complex challenge that is becoming increasingly important. 

The necessity to conserve primates is multifaceted. Not only do primates have key ecological 

functions, such as being important for their habitats as seed dispersers and pollinators 

(Corlett, 2002; Russo & Chapman, 2011; Peres et al., 2016), they also serve as 

umbrella/flagship species as by conserving primates and their habitats we are also conserving 

other species living within the same environment (Marshall & Wich, 2016a). Further, 

primates are important to the human population, by enabling economic benefits for 

communities in their vicinity by providing revenue from eco-tourism (Kirkby et al., 2010) 

and as they are our closest relatives, by studying the behaviour, ecology and sociology of 

primates we can learn more about our own evolution (Marshall & Wich, 2016a).  

For a proper understanding of the evolution and ecology of primates, and indeed their 

conservation, it is vital to include representative samples of all primate taxa (Nekaris & 

Nijman, 2013). And for conservation efforts and strategies to be meaningful a proper 

understanding of the distribution and ecology of also lesser-known species is crucial. There is 

an increasing amount of primatological research being conducted globally, but the majority of 

primate studies focus on diurnal species (Chapman & Peres, 2001; Nekaris & Nijman, 2013). 

Due to the cryptic nature of nocturnal primates, and specialised techniques needed to study 

them, hitherto these taxa have been underrepresented in the primate literature, also in 

publication regarding their conservation (Fig. 1).  
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Figure 1. First Y axis: The number of scientific publications on nocturnal primate conservation 

annually from 1970 – 2016. Data reflect the numbers returned using key words in Web of Science 

(https://login.webofknowledge.com) where all key words were present in the result of the search 

(‘nocturnal’ + ‘primate’ + ‘conservation’). Search was done 07/12/16. Second Y axis: The number of 

publications on primate conservation in general between 1970 and 2012. Source: Wich & Marshall, 

2016. 

 

Nocturnal primates are found in all primate range areas; Neotropics (N = 11 species), 

Asia (N = 22), Africa (N = 26) and Madagascar (N = 65). The majority of nocturnal primates 

fall under the suborder Strepsirrhini, as does the Lemuroidea of Madagascar with more than 

half of them being nocturnal or cathemeral (Gould et al., 2011). The Strepsirrhini in Africa 

are the Galagidae and the Lorisidae, the latter also ranging in Asia (Nekaris & Bearder, 2011). 

Under the suborder Haplorrhini the nocturnal primates are Tarsiidae which occurs in Asia, 

and the Aotidae in the Neotropics (Campbell et al., 2011). This dissertation will focus on the 

distribution, ecology and trade of the nocturnal primates of the Neotropics and Sub-Saharan 
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Africa to contribute to the long-term conservation of these nocturnal primates and to create a 

baseline for further studies.  

 

1.1.1 Distribution and ecology 
Mapping geographical ranges of primates, collecting data on their habitat use and abundance 

in different ecosystems are important when defining the conservation status and planning 

conservation initiatives of species and populations (Cowlishaw & Dunbar, 2000; Campbell et 

al., 2011). Knowing whether these patterns are changing with time is perhaps even more 

critical, to increase our awareness about the current conservation status of primate species, as 

well as making population viability predictions considering future environmental changes. 

Geographic and climatic shifts affect primate distributions via changes in vegetation 

composition and habitat connectivity. Ecological barriers, including mountain ranges, rivers, 

different habitat types, and habitat disturbance, cause species to colonise different areas and 

leading to new species interactions, adaptations and speciation (Butynski & de Jong, 2007; 

Aquino et al., 2009, Harcourt & Wood, 2012). Primate species are limited by geographic 

barriers such as rivers like the Amazon River in the Neotropics (Gascon et al., 2000) or 

mountain ranges, for example the Eastern Rift Valley and the Angolan Escarpment (Butynski 

& de Jong, 2007; Svensson & Bersacola, 2013, Bersacola et al., 2015).  

Geographical ranges are also determined by the primate species’ ecological adaptation 

abilities and flexibility (i.e. opportunity to exploit new niches during environmental changes). 

Understanding ecological adaptations (e.g. habitat use, diet, the relationship between habitat 

and density of primates) help us understand their ecological requirements and therefore 

predict their distribution patterns and develop appropriate conservation management plans 

(Campbell et al., 2011).  
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1.1.2 Trade in nocturnal primates 
Wildlife trade, be it for consumption, biomedical purposes, use of body parts or as pets, 

occurs both domestically, regionally and internationally and represents one of the leading 

threats to tropical biodiversity conservation (Nijman et al., 2011; Linder et al., 2013). 

International trade of primates have been estimated to include about 40,000 live primates 

annually (Karesh et al., 2005). When including domestic trade, the trade in live primate 

involves even more, and including body parts or dead specimens this number is in the 

millions each year (Fa et al., 2006; Nijman et al., 2011).  

The reason primates, and other mammals, are traded varies depending on where in the 

world the trade occurs, and on what species of animal it is. Bushmeat trade is particularly 

rampant in Central and West Africa and primates are, along with duikers the most commonly 

hunted and traded animals (Bowen-Jones et al., 2003). Medium and large bodied species are 

more common in the bushmeat trade (Robinson, 1995; Fa et al., 2006) but smaller species are 

being targeted in increasing numbers due to overhunting of larger species (Anadu et al., 

1988). Pet trade of primates is mostly occurring in South East Asia and the Neotropics 

(Fuentes, 2006). Using primates in traditional practices is most common in Asia, followed by 

Africa where 59% and 32% of all primate species occurs in this type of trade respectively 

(Alves et al., 2010; Starr et al., 2010). Before the of Convention on International Trade in 

Endangered Species of Wild Fauna and Flora (CITES) came into force in 1975 trade in 

primates for the biomedical trade was rampant, but subsequently breeding centres became 

more popular, leading to the legal international trade numbers in many species has gone down 

(Gozalo & Montoya, 1990; Rappold & Eckert, 1994; Málaga et al., 1997; Obaldía III, 2001; 

Linder et al., 2013).  

With the majority of individuals in the trade being wild caught, many primate 

populations are in danger of not being able to sustain heavy exploitation (Cowlishaw & 

Dunbar 2000; Schwitzer et al., 2012). Trade of wildlife greatly affects their conservation as it 
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can cause biodiversity loss, introduce invasive species into new areas and spread diseases 

(Baker et al., 2013). 

Prior to my studies no studies had focussed on trade in nocturnal primates in Africa, 

although nocturnal primates are sometimes included in data from bushmeat market surveys 

(e.g. Fa et al., 2006; Gaubert et al., 2014). In Asia, the Neotropics and Madagascar more 

research has been conducted on trade, especially in the slow lorises (Nycticebus spp.), lemurs 

and in the Neotropical diurnal primates (Duarte-Quiroga & Estrada, 2003; Nekaris & Nijman, 

2007; Ratsimbazafy, 2009; Nekaris et al., 2010; Starr et al., 2010; Maldonado & Peck, 2014; 

Reuter et al., 2016). As seen in these primates, and especially the Asian lorises, the more 

research that has been conducted on these species the more apparent it has become that trade 

is one of the major threats to their survival (Svensson & Friant, 2014; KAI Nekaris, pers. 

comm.).  

 

 

1.2 Background  
 

As a research member of the Nocturnal Primate Research Group (NPRG) at Oxford Brookes 

University since 2008 I have been conducting research throughout the Neotropics and Africa. 

My research has focused on the conservation and ecology on often little known nocturnal 

primates, namely night monkeys (Aotus spp.), galagos (Galago spp., Galagoides spp. and 

Otolemur spp.), pottos (Perodicticus spp.) and angwantibos (Arctocebus spp.). In the 

subsequent text I abbreviate Galagoides as Gd. to distinguish it from the abbreviation of 

Galago (G.). 

I have chosen to focus my case studies in geographical areas with an almost complete 

dearth of knowledge on nocturnal primates, and on species that has previously been neglected 

or understudied in part of their range. The fieldwork in Panama was conducted on the then 
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newly acknowledged species Aotus zonalis (Defler & Bueno, 2007; Rylands et al., 2012). I 

chose to focus on this species as it had not been subject to any long-term research prior to 

mine and I had the opportunity to study the northernmost Aotus species in a national park with 

a wide range of habitats at different altitude (Estrada et al., 2005; Fondo Chagres, 2009). I 

then followed this research up with research on the southernmost Aotus species in Argentina, 

A. azarae, when I joined the longest running project focussing on night monkeys, the Owl 

Monkey Project in norther Argentina (Juarez et al., 2011).  

The fieldwork in Angola was arranged as no studies previously had been conducted 

previously on nocturnal primates in the country (Bersacola et al., 2015; Svensson et al., 

2017d). The study sites on the Angolan Escarpment were chosen due to the landscape 

characteristics, with differences in elevation gradients and habitat mosaics creating an 

uniquely biodiverse region (Figueiredo, 2010; Clark et al., 2011; Romeiras et al., 2014). I had 

also been made aware that a possible new species of galago occurred in the area, based on 

museum specimens, and wanted to survey the area to confirm this (Svensson et al., 2017d).  

Galago senegalensis is one of the most studied nocturnal primates in Africa, however 

the research has been focussed in the eastern part of their range (Ambrose, 2002; Off et al., 

2008; Butynski & de Jong, 2012; Nash et al., 2013). I therefore chose to study the 

westernmost subspecies G. s. senegalensis in the Gambia to enable comparisons with the 

eastern subspecies regarding their ecology and behaviour (Svensson & Bearder, 2013). 

Otolemur crassicaudatus is another well studied species, but it is still unconfirmed in parts of 

its range (de Jong & Butynski, 2012). I therefore chose to focus my research on this species in 

Uganda where it has previously been highlighted as possibly occurring but confirmation was 

needed (de Jong & Butynski, 2012; Svensson & Bersacola, 2013).  

I have also chosen to conduct research on topics where African, and to some degree 

Neotropical, nocturnal primates previously have been overlooked: trade and the 
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ethnozoological utilisation (Svensson & Friant, 2014; Svensson et al., 2015; Svensson et al., 

2016). In Asia it has become apparent through an increase in research that trade in nocturnal 

primates is a bigger threat to their survival than previously thought (Nekaris & Nijman, 2007; 

Nekaris et al., 2010; Starr et al., 2010), I therefore became interested in exploring if this was 

the case also for the African and Neotropical nocturnal primates (Svensson & Friant, 2014; 

Svensson et al., 2015; Svensson et al., 2016). Throughout this dissertation I will be referring 

to the research as conducted by myself, however by using “I” I am also referring to all the 

colleagues that I have worked with throughout the research stages and writing of the 

publications included in this dissertation, all listed in the acknowledgements.  

 

1.3 Aim and objectives of this research programme and dissertation 
outline  
 

The overall goal of my studies was to fill the large information gaps on the ecology and 

biogeography of nocturnal primates and thus aiding their conservation. The objectives set for 

the work included in this dissertation were to create a baseline for further studies and promote 

conservation of these species. Specific aims are presented in the publications that form this 

dissertation, but can be summarised as follows: 

- To confirm presence of little studied nocturnal primate species in Neotropics and Sub-

Saharan Africa. 

- To provide density estimates or distribution data to aid with conservation initiatives. 

- To provide habitat assessments and to get a better understanding of the ecology of 

nocturnal primate species in the Neotropics and Sub-Saharan Africa. 

- To find out if trade and ethnozoological usage in nocturnal primates are on the 

increase, as well as where and how it is occurring.  

- To assess possible conservation threats to nocturnal primate populations. 
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1.4 A list of the publications in this research programme  
 

As all the publications included in this dissertation (Annexes 1-8) are multi-authored work, I 

here describe the extent and scope of my contribution in relation to the other authors. Co-

author statements on my contribution on the Publications included in this dissertation can be 

found in Annex 10. 
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Svensson MS, Bersacola E (2013). Sightings of thick-tailed greater galago Otolemur 
crassicaudatus monteiri (Bartlett in Gray, 1863) near Lake Mburo National Park, south 
Uganda. African Primates, 8: 63-66. 
I initiated this study, and was thereafter involved in all parts of finalising the paper, including 
collecting the data and writing the paper. 
 
Bersacola E, Svensson MS, Bearder SK (2015). Niche partitioning and environmental 
factors affecting abundance of strepsirrhines in Angola. American Journal of 
Primatology, 77(11): 1179-1192. 
I initiated this study along with E Bersacola and SK Bearder, and was thereafter involved in 
most parts of finalising the paper, including collecting the data and writing the paper. 
 
Svensson MS, Bersacola E, Mills MSL, Munds RA, Nijman V, Perkin A, Masters JC, 
Couette S, Nekaris KAI & Bearder SK (2017). A giant among dwarfs: a new species of 
galago (Primates: Galagidae) from Angola. American Journal of Physical Anthropology, 
163(1): 30-43. 
I initiated this study along with E Bersacola and SK Bearder, and was thereafter involved in 
most parts of finalising the paper, including collecting the data and writing the paper. 
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Svensson MS, Friant SC (2014). Threats from trading and hunting of pottos and 
angwantibos in Africa resemble those faced by slow lorises in Asia. Endangered Species 
Research, 23(2): 107-114.  
I initiated this study and was thereafter involved in all parts of finalising the paper, including 
collecting and analysing the data and writing the paper. 
 
Svensson MS, Ingram D, Nekaris KAI, Nijman V (2015). Trade and ethnozoological use 
of African lorisiforms in the last 20 years. Hystrix- Italian Journal of Mammology, 26(2): 
153-161. 
I initiated this study and was thereafter involved in most parts of finalising the paper, 
including collecting the data and writing the paper. 
 
Svensson MS, Shanee S, Shanee N, Bannister FB, Cervera L, Donati G, Huck M, 
Jerusalinsky L, Juarez CP, Maldonado AM, Mollinedo JM, Méndez-Carvajal PG, 
Argandoña MAM, Mollo Vino AD, Nekaris KAI, Peck M, Rey-Goyeneche J, Spaan D, 
Nijman V (2016). Disappearing in the night: an overview on trade and legislation of 
night monkeys in South and Central America. Folia Primatologica, 87(5):332-348. 
I initiated this study and was thereafter involved in all parts of finalising the paper, including 
collecting and analyzing the data and writing the paper. 
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2.1 The study regions and timeline 
 

The work included in this dissertation describes my research on nocturnal primates in the 

Neotropics and Sub-Saharan Africa between 2006 and 2013, as well as desk based studies 

conducted in the UK between 2013 and 2016 (Table 1; Table 2; Fig. 2 & 3). I studied night 

monkeys (Panama in 2008 and Argentina in 2009-2010), galagos (the Gambia in 2012, 

Uganda in 2006 and 2011, Angola in 2013) and pottos (Angola in 2013) in situ. These field 

studies were then combined with data I extracted from the literature, online questionnaires 

and online databases on these species as well as angwantibos. These studies combined 

allowed me to obtain an overview of their conservation and ecology in parts of the range of 

nocturnal primates. 

 
Table 1. Timeline of the research programme, including fieldwork not presented in this thesis. 
In grey are publications and conference abstracts that are outcomes of the fieldwork but not part 
of this dissertation. 
Field trips Topic Duration (days) Year Publications 

 
Uganda 

 
Occurrence of nocturnal 
predators and galagos, 
as well as play behaviour 
in warthogs. 
 

 
30 

2006 

 
Svensson, MS (2008). A 
comparative study of play 
behaviour in wild and captive 
warthogs. Journal of the 
Association of British and Irish 
Wild Animal Keepers, 35 (1): 3-
7. 
 
Also see below (Uganda 2011) 

 
Panama 

 
Distribution and 
population density of 
night monkeys (Aotus 
zonalis) 
 

 
92 

2008 

 
Svensson MS, Samudio R, 
Bearder SK & Nekaris KAI 
(2010). Density estimates of 
Panamanian owl monkeys 
(Aotus zonalis) in three habitat 
types. American Journal of 
Primatology, 72: 187- 192. 
 
Svensson MS, Samudio R & 
Bearder SK (2009). Assessing 
the distribution and abundance 
of owl monkeys (Aotus zonalis) 
in Chagres National Park, 
Panama. 78th Annual Meeting 
of AAPA, Chicago, USA. 
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Svensson MS & Bearder SK 
(2008). Improving management 
of nocturnal primates: assessing 
the distribution and abundance 
of owl monkeys (Aotus zonalis) 
in Alto Chagres, Panama. 
International Journal 
Primatology Suppl (abstract.). 
International Primatological 
Society meetings, Edinburgh 
Scotland. 
 
Svensson MS, Samudio R & 
Bearder SK (2008). Population 
densities and geographic 
distribution of Panamanian night 
monkeys (Aotus zonalis) in 
central Panama. Winter meeting 
of PSGB, England. 

 
Argentina 

 
Demography, behaviour, 
ecology and distribution 
of night monkeys (Aotus 
azarae) 
 

 
365 

2009 
– 

2010 

 
Juárez CP, Svensson MS, 
Huck M & Fernandez-Duque E 
(2010). Effects of a naturally 
fragmented habitat on the 
population biology of night 
monkeys (Aotus azarae) in the 
humid Chaco of Argentina. MSc 
Primate Conservation 10th 
Anniversary Conference at 
Oxford Brookes University, 
England. 
 
Svensson MS, Shanee S, 
Shanee N, Bannister FB, 
Cervera L, Donati G, Huck M, 
Jerusalinsky L, Juarez CP, 
Maldonado A, Martinez 
Mollinedo J, Méndez-Carvajal 
PG, Molina Argandoña MA, 
Mollo Vino AD, Nekaris KAI, 
Peck M, Rey-Goyeneche J, 
Spaan D & Nijman V (2017). 
Disappearing in the night: an 
overview on trade and 
legislation of night monkeys in 
South and Central America. 
Folia Primatologica, 87(5): 332-
348. 
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Uganda 

 
Distribution and 
behaviour of galagos 
(Otolemur sp.) 
 

 
10 

2011 

 
Svensson MS & Bersacola E 
(2013). Sightings of thick-tailed 
greater galagos Otolemur 
crassicaudatus monteiri (Barlett 
in Gray, 1863) near Lake Mburo 
National Park, south Uganda. 
African Primates, 8: 63-66. 
 

 
The Gambia 

 
Behaviour and habitat 
use of galagos (Galago 
senegalensis) 
 

 
19 

2012 

 
Svensson MS & Bearder SK 
(2013). Sightings and habitat 
use of the northern lesser 
galago (Galago senegalensis 
senegalensis) in Niumi National 
Park, the Gambia. African 
Primates, 8: 51-58. 
 
Svensson MS., Bearder SK., 
Perkin, A. De Jong Y. & 
Butynski T (2012). Biological 
variation across the range of 
Galago senegalensis. Winter 
meeting of Primate Society of 
Great Britain, England 
 
De Jong YA, Butynski TM & 
Svensson MS (2017). Galago 
senegalensis. IUCN Red List. 
 

 
Angola 

 
Occurrence and habitat 
use of nocturnal 
primates, as well as the 
bushmeat trade 

 
17 

2013 

 
Svensson MS, Bersacola E & 
Bearder SK (2013). Assessing 
occurrence and distribution of 
nocturnal primates in Angola. 
Winter meeting of PSGB, 
England. 
 
Bersacola E, Svensson MS & 
Bearder SK (2013). Are 
primates in Angola threatened 
by the bushmeat trade? Winter 
meeting of PSGB, England. 
 
Bersacola E, Svensson MS, 
Bearder SK, Mills M & Nijman 
V (2014). Hunted in Angola: 
surveying the bushmeat trade. 
SWARA, January-March: 31-36. 
 
Svensson MS, Bersacola E & 
Bearder SK (2014). Pangolins 
in Angolan bushmeat markets. 
IUCN/SSC Pangolins Specialist 
Group Newsletter. 

http://www.wildsolutions.nl/biological-variation-across-the-range-of-galago-senegalensis/
http://www.wildsolutions.nl/biological-variation-across-the-range-of-galago-senegalensis/
http://www.wildsolutions.nl/biological-variation-across-the-range-of-galago-senegalensis/
http://www.wildsolutions.nl/biological-variation-across-the-range-of-galago-senegalensis/
http://www.wildsolutions.nl/biological-variation-across-the-range-of-galago-senegalensis/
http://www.wildsolutions.nl/biological-variation-across-the-range-of-galago-senegalensis/
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Bersacola E & Svensson MS 
(2014). Reporting on the ivory 
trade in Angola: will the nation’s 
entry to CITES make a 
difference? National Geographic 
Daily News: a Voice for 
Elephants. 
 
Svensson MS, Bersacola E, 
Bearder SK, Nijman V & Mills 
M (2014). Open sale of elephant 
ivory in Luanda, Angola. Oryx, 
48(1): 13-14. 
 
Bersacola E, Svensson MS, 
Bearder SK (2015). Niche 
partitioning and environmental 
factors affecting abundance of 
strepsirrhines in Angola. 
American Journal of 
Primatology, 77(11): 1179-1192. 
 
Bersacola E, Svensson MS & 
Bearder SK (2015). Habitat use 
and spatial niche partitioning of 
five nocturnal primates in 
Angola. 6th EFP Meeting, Rome 
Italy.  
 
Svensson MS, Bersacola E, 
Mills MSL, Munds RA, Nijman 
V, Perkin A, Masters JC, 
Couette S, Nekaris KAI & 
Bearder SK (2017). A giant 
among dwarfs: a new species of 
galago (Primates: Galagidae) 
from Angola. American Journal 
of Physical Anthropology, 
163(1): 30-43. 
 
Svensson MS, Bersacola E & 
Bearder SK (2017). Galagoides 
demidovii. IUCN Red List. 
 
Svensson MS & Bearder SK 
(2017). Galagoides thomasi. 
IUCN Red List. 
 
Svensson MS, Bersacola E, 
Nijman V, Mills MSL & 
Bearder SK (2017). Galagoides 
kumbirensis. IUCN Red List. 
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Desk based 
study 

 
Occurrence in trade and 
use of pottos 
(Perodicticus spp.) and 
angwantibos (Arctocebus 
spp.) throughout Africa, 
including comparison to 
the trade and use of the 
slow lorises (Nycticebus 
spp.) in Asia, using 
questionnaires and 
through literature review. 
 
 

 

2014 

 
Svensson MS & Friant SC 
(2014). Threats from trading and 
hunting of pottos and 
angwantibos in Africa resemble 
those faced by slow lorises in 
Asia. Endangered Species 
Research, 23(2): 107-114. 
 
Bearder SK, Bersacola E, 
Svensson MS & Nekaris KAI 
(2014). About faces- please 
help us test an identification key 
for nocturnal primates. Winter 
meeting of Primate Society of 
Great Britain, England. 
 
Svensson MS & Nekaris KAI 
(2017). Arctocebus aureus. 
IUCN Red List. 
 
Oates JF & Svensson MS 
(2017). Arctocebus 
calabarensis. IUCN Red List. 
 
Svensson MS & Pimley E 
(2017). Perodicticus edwardsi. 
IUCN Red List. 
 
Svensson MS, Pimley E, 
Gonedelé Bi S & Oates JF 
(2017). Perodicticus potto. IUCN 
Red List. 
 

 
Desk based 
study 

 
Trade and 
ethnozoological use of all 
mainland African 
lorisiforms (galagos, 
pottos and angwantibos) 
using questionnaires, 
existing databases and 
through literature review. 
 

 

2015 

 
Svensson MS, Ingram D, 
Nekaris KAI, Nijman V (2015). 
Trade and ethnozoological use 
of African lorisiforms in the last 
20 years. Hystrix- Italian Journal 
of Mammology, 26(2): 26(2): 
153-161. 
 
Bearder SK, Svensson MS & 
Butynski TM (2017). Galago 
moholi. IUCN Red List. 
 
De Jong YA, Butynski TM, 
Perkin AW, Svensson MS & 
Masters J (2017). Otolemur 
garnettii. IUCN Red List. 
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Table 2. Study sites characteristics 
 

Chagres NP Estancia 
Guaycolec 

Lake Mburo 
NP Niumi NP 

Kumbira/ 
Bimbe/ 
NScarp/ 
Calandula 

Country Panama Argentina Uganda The Gambia Angola 

Nocturnal 
primates 
studied 

Aotus zonalis Aotus azarae Otolemur 
crassicaudatus 

Galago 
senegalensis 

Perodicticus 
edwardsi, 
Otolemur 
crassicaudatus, 
Galago moholi, 
Galagoides 
demidovii, Gd. 
kumbirensis 

Coordinates 
9.4297° N  

79.4254° W 

25.983° S  

58.183° W 

0.5968° S  

31.0106° E 

13.5591° N  

16.5260° W 

11.15449° S  

14.29289° E 

Protected 
area Yes No Yes Yes No 

Area (km2) 1,296  50  260  49.4 N/A 

Habitat type 

Semi-
deciduous / 
Secondary 
gallery / 
Lowland 
moist-wet 
forest / 
Higher-
elevation 
cloud forest 

Semi-
deciduous 
gallery forest/ 
Forest 
fragments in 
palm savannah 

Hilly 
woodland, 
wetland 
system of 
swamps & 
lakes 

Open woodland 
savannah 

Moist forest, 
primary and 
secondary / 
Miombo 
woodland, 
gallery forest / 
Semi-arid 
baobab 
savannah 
woodland 

Altitude (m 
asl) 100 - 800 700 1,200  0 - 15 285 - 1,180 

Average 
annual 
rainfall (mm) 

2,400  1,400  750  609 762 - 1,343 

Average 
annual 
temperature 
(°C) 

25.5 22.6 21.1 28 21.1 - 24 

Sympatric 
diurnal 
primate 
species 

Alouatta 
palliata, 
Ateles 
geoffroyi, 
Cebus 
capucinus, 
Saguinus 
geoffroyi 

Alouatta 
caraya 

Papio Anubis, 
Chlorocebus 
pygerythrus 

Erythrocebus 
patas, 
Chlorocebus 
sabaeus 

Cercopithecus 
mitis mitis, 
Miopithecus 
talapoin 

References Fondo Chagres, 
2009; Robinson 
et al., 2004; 
Candanedo & 
Samuido, 2005 

Juarez et al., 
2011; 
Fernandez-
Duque, 2016; 
Worldbank, 
2015 

Snelson & 
Wilson, 1994; 
Kagoro-
Rugunda, 2004; 
Averbeck et al., 
2012; UWA, 
2016 

Nije et al., 2011; 
Worldbank, 2015 

Mills et al., 2011; 
Bersacola et al., 
2015; Worldbank, 
2015 
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Figure 2. Ranges of study species and field sites in the Neotropics 

(Map created in ArcGIS, base layer from US National Park Service 

(available from http://services.arcgisonline.com/ArcGIS/services) and 

species range shape files from IUCN, 2008) 

http://services.arcgisonline.com/ArcGIS/services


 

 

Figure 3. Range of study species (A – galagos; B - pottos and angwantibos) and field sites in Africa 

(Map created in ArcGIS, base layer from US National Park Service (available from http://services.arcgisonline.com/ArcGIS/services) 

and species range shape files from IUCN, 2008) 
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2.2 Study species 

 

2.2.1 Taxonomy 
The taxonomy of nocturnal primates is constantly evolving, with an increasing number of 

species and genera being recognised (Masters & Brothers, 2002; Fernandez-Duque et al., 

2013; Nekaris 2013a, 2013b; Pozzi et al., 2014, 2015; Masters et al., 2017). In the Neotropics 

11 species of night monkeys (Aotus spp.) are currently recognised (Fernandez-Duque et al., 

2013). In Africa the nocturnal primates consists of three species of potto (Perodicticus spp.), 

two of angwantibo (Arctocebus spp.), 18 species of galagos (Euoticus spp., Galago spp., 

Galagoides spp., Otolemur spp., Sciurocheirus spp., Paragalago spp.) (Nekaris 2013a, 

2013b; Masters et al., 2017).  

2.2.2 Aotidae 
Night monkeys, also referred to as owl monkeys or douroucoulis, are the only nocturnal 

primate in the Neotropics, although the night monkey species in Argentina and Paraguay; 

Azara’s night monkey (A. azarae), is cathemeral (Erkert et al., 2012). Night monkeys are one 

of the few primates being socially monogamous (Fernandez-Duque, 2011) and to display 

paternal care (Huck et al., 2014). They live in small groups of up to six individuals, but 

normally the grouping consists of an adult female, and adult male and their offspring(s) 

(Wright, 1994). The species range from the Chaco plains of Argentina in the south to Coclé 

del Norte in Panama’s rainforests in the north (Fig. 2) (Fernandez-Duque et al., 2013). 

Although mainly frugivorous the night monkeys also feed on leaves, flowers, fungi and 

insects (Fernandez-Duque et al., 2013). The species can be found in both primary and 

secondary forests, in habitats including dry forests, deciduous seasonal forests, riparian 

gallery forests, flooded forests and tropical rain forests (Fernandez-Duque et al., 2010;  
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Table 3. Study species 

Information from the 2016 IUCN Red List (IUCN, 2017). 

 

Species Common Name  Range Countries  IUCN Red List 
Category  

Aotus azarae Azara’s night monkey 
Argentina; Bolivia; Brazil; 
Paraguay; Peru 
 

Least Concern 

A. zonalis 
Panamanian night 
monkey 
 

Colombia; Panama Near Threatened 

Galagoides 
demidovii Demidoff’s dwarf galago 

Angola; Benin; Burkina Faso; 
Burundi; Cameroon; CAR; 
Congo; DRC; Côte d'Ivoire; 
Equatorial Guinea; Gabon; 
Ghana; Liberia; Mali; Nigeria; 
Rwanda; Senegal; Sierra Leone; 
Tanzania; Togo; Uganda 
 

Least Concern  

Gd. kumbirensis Angolan dwarf galago Angola 
Suggested 
Vulnerable 
 

Galago 
senegalensis Northern lesser galago 

Benin; Burkina Faso; Cameroon; 
CAR; Chad; DRC; Côte d'Ivoire; 
Eritrea; Ethiopia; Gambia; Ghana; 
Guinea; Guinea-Bissau; Kenya; 
Mali; Niger; Nigeria; Rwanda; 
Senegal; Sierra Leone; Somalia; 
South Sudan; Sudan; Tanzania; 
Togo; Uganda 
 

Least Concern 

G. moholi Southern lesser galago 

Angola; Botswana; DRC; 
Malawi; Mozambique; Namibia; 
South Africa; Swaziland; 
Tanzania; Zambia; Zimbabwe 
 

Least Concern 

Otolemur 
crassicaudatus 

Thick-tailed greater 
galago 

Burundi; DRC; Kenya; Malawi; 
Mozambique; Rwanda; South 
Africa; Swaziland; Tanzania; 
Zambia; Zimbabwe 
 

Least Concern 

Arctocebus 
calabarensis 
 

Calabar angwantibo Cameroon; Nigeria Near Threatened 

A. aureus Golden angwantibo 
Angola; Cameroon; CAR; Congo; 
Equatorial Guinea; Gabon 
 

Least Concern 

Perodicticus potto West African potto 

Benin; Côte d'Ivoire; Ghana; 
Guinea; Kenya; Liberia; Nigeria; 
Senegal; Sierra Leone; Togo 
 

Vulnerable 

P. edwardsi Milne-Edward’s potto 

Angola; Cameroon; CAR; Congo; 
DRC; Equatorial Guinea; Gabon; 
Nigeria 
 

Least Concern 

P. ibeanus East African potto 
Burundi; DRC; Kenya; Rwanda; 
Uganda 
 

Least Concern 
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Svensson et al., 2010; Shanee & Shanee, 2011; Maldonado & Peck, 2014). Since the night 

monkey was first described in 1802 by Félix de Azara (Goldman, 1914) until 1983, when nine 

species were suggested, they were thought to comprise of only one species, A. trivirgatus 

(Hershkovitz, 1983). The taxonomy and suggested arrangements of the number of species and 

subspecies continues to be debated (Defler and Bueno, 2007; Rylands et al., 2012). For this 

dissertation I follow the taxonomy used by Fernandez-Duque et al. (2013), recognizing 11 

species. Two of these are listed as Least Concern on the most recent 2016 assessment (A. 

azarae and A. trivirgatus), three as Near Threatened (A. nigriceps, A. vociferans and A. 

zonalis), four as Vulnerable (A. brumbacki, A. griseimembra, A. lemurinus and A. 

nancymaae), one as Endangered (A. miconax) and one as Data Deficient (A. jorgehernandezi) 

(IUCN, 2017).  

The night monkey species studied throughout this research programme were the 

northernmost species A. zonalis, ranging in Panama and Colombia, and the southernmost 

species A. azarae, ranging in Argentina, Bolivia, Brazil, Paraguay and Peru (Fig. 2). 

2.2.3 Galagidae 
Galagos occur over most of Sub-Saharan Africa and in varied habitats depending on species. 

The species focussed on in this dissertation was the northern lesser galago (Galago 

senegalensis), the southern lesser galago (G. moholi), thick-tailed greater galago (Otolemur 

crassicaudatus), Demidoff's dwarf galago (Galagoides demidovii) and we further describe a 

new species of galago; the Angolan dwarf galago (Gd. kumbirensis) (Svensson et al., 2017c), 

also referred to as Galagoides sp. nov. 4 in Bersacola et al. (2015).  

Galago senegalensis has the widest range of all the galagos, ranging 7,000 km from 

the Gambia in the west to Ethiopia in the east (Fig. 3; Table 3) (Nash et al., 2013). They occur 

in open woodland, savannah and thorn bush as well as riverine woodland and in some parts in 

more closed forest habitats, using all strata (Bearder et al., 2003; Nash et al., 2013). The 
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social organisation of G. senegalensis is small groups or non-gregarious; foraging solitarily 

but exhibit a social network (Bearder et al., 2003). The species is omnivorous, with their diet 

consisting of insects and other animal matter, as well as gum, nectar and fruits (Haddow & 

Ellice, 1964; Nash & Whitten, 1989; Svensson & Bearder, 2013; Kingdon, 2015). Galago 

senegalensis consist of four known subspecies: G. s. senegalensis, G. s. braccatus, G. s. 

sotikae and G. s. dunni (Nash et al., 2013; Nekaris 2013a). The species is listed as Least 

Concern on the 2016 IUCN Red List (de Jong et al., 2017a). 

Galago moholi was long thought to be the same species as G. senegalensis, but has 

since been raised to its own species based on vocalisation and morphology (Olson, 1979; 

Zimmermann et al., 1988). The species ranges from South Africa northwards to southern 

Tanzania (Fig. 3), using all strata in open woodland, savannah, forest edges and other semi-

arid habitats (Bearder et al., 2003; Pullen & Bearder, 2013). Galago moholi lives in small 

groups or non-gregarious, similar to G. senegalensis (Bearder et al., 2003) and they feed on 

gum and invertebrates (Pullen & Bearder, 2013; Kingdon, 2015). The species is listed as 

Least Concern on the 2016 IUCN Red List (Bearder et al., 2017). 

Otolemur crassicaudatus belongs to the greater galagos, and they range over large 

parts of southern Africa, from South Africa to Kenya in the north, and from Angola in the 

west to Mozambique in the east (Fig. 3) (Bearder & Svoboda, 2013). Otolemur 

crassicaudatus can be found in open woodland and savannah habitats as well as in forests 

edges and thickets, using mid to high strata (Bearder et al., 2003; Bearder & Svoboda, 2013). 

The species tends to be restricted to areas with well-defined seasons (Bearder & Svoboda, 

2013). Otolemur crassicaudatus are omnivorous and their diet is comprised of invertebrates, 

gum and fruits (Bearder & Doyle, 1974; Bearder & Svoboda, 2013). Their social organisation 

is non-gregarious or in small groups of up to four individuals (Bearder et al., 2003). The 

species is listed as Least Concern on the 2016 IUCN Red List (IUCN, 2017). 
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Galagoides demidovii is the smallest of all the galagos and range from Sierra Leone in 

the west, through to Tanzania in the east and Angola in the south (Fig. 3). The species occurs 

in many types of forests, including deciduous and semi-deciduous forests, evergreen and 

gallery forests, mainly in the edge and understory habitats (Bearder et al., 2003; Ambrose & 

Butynski, 2013). Galagoides demidovii are omnivorous, with their diet consisting of insects 

and other animal matter such as caterpillars, and as well as gum, fruits, buds and leaves 

(Charles-Dominique, 1977; Ambrose & Butynski, 2013). They live in groups of two to ten 

individuals (Bearder et al., 2003). The species is listed as Least Concern on the 2016 IUCN 

Red List (Svensson et al., 2017a). 

I am also describing a new dwarf galago (Gd. kumbirensis) in Angola (Svensson et al. 

2017d). The species is so far only known to range in north western Angola, and an IUCN Red 

List assessment is submitted suggesting to list Gd. kumbirensis as Vulnerable, based on the 

species’ extrapolated an extent of occurrence, the known habitat destruction trends and 

situation in Angola (Svensson et al., 2017c). 

As part of my desk based research all galago species were included. 

2.2.4 Lorisidae 
My studies have also included the African Lorisidae, related to the Lorisidae of Asia 

(Nycticebus spp. and Loris spp.) (Pozzi et al., 2015). In the field based part of my research I 

have focussed on one of the three potto species, Perodicticus edwardsi, which is endemic to 

western Central Africa (Fig. 3) and is the largest of the potto species (Pimley & Bearder, 

2013). Both the other potto species (P. ibeanus and P. potto) were also included in the desk 

based part of my research. Pottos occur in both primary and secondary forests, from low 

altitude to montane forests (Butynski & de Jong, 2007; Pimley, 2009; Oates, 2011; Pimley & 

Bearder, 2013). They are non-gregarious and their diet is omnivorous, including insects, 

snails, gum and fruits (Bearder et al., 2003; Pimley & Bearder, 2013; Kingdon, 2015). 
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Perodicticus edwardsi and P. ibeanus are listed as Least Concern and P. potto as Vulnerable 

on the 2016 IUCN Red List (Svensson & Pimley, 2017; Svensson et al., 2017b; de Jong et al., 

2017b). 

During fieldwork I never encountered angwantibos, but I did include both species in 

my desk based research (Arctocebus aureus and A. calabarensis). Angwantibos range is 

limited to western Central Africa (Fig. 3), and they can be found in habitats such as evergreen 

forest and tree fall zones, both primary and secondary forests (Oates, 2011; Ambrose, 2013; 

Oates & Ambrose, 2013). Both species are non-gregarious and their diets insectivorous 

(Ambrose, 2013; Oates & Ambrose, 2013). Arctocebus aureus is classed as Least Concern 

and A. calabarensis as Near Threatened on the 2016 IUCN Red List (Oates & Svensson, 

2017; Svensson & Nekaris, 2017). 

 

2.3 Data acquisition 
 

2.3.1 Overall research approach 
I provide a detailed account in each of the publications included in this dissertation, on 

methods used within each study (Table 3; Annexes 1-8), as well as discussing their 

limitations. I will here outline the methods used and further elaborate on their advantages and 

limitations, as well as discuss any adaptations needed to make methods work for my studies 

and chosen study sites. I will also discuss why methods were chosen and how they are useful 

for primate conservation. 

 

2.3.2 Field surveys 
The majority of my publications are based on fieldwork conducted in situ, throughout the 

Neotropics and Sub-Saharan Africa (Table 1). I collected data at all sites using standardized 

methods. During nocturnal surveys and behavioural observations I used red light sources as 
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much as possible. This to not disturb the nocturnal animals, as they can’t see red light, and 

therefore also allowed me to observe their natural behaviour (Nekaris, 2003). I also used 

halogen light sources as LED has been found to be harmful to the eyes of nocturnal mammals 

(Plumptre et al., 2013). Only when identification was difficult in the slightly dimmer red light 

did I use a torch with white light. All the nocturnal primates in Africa have the light reflecting 

layer tapetum lucidum behind their retina and are therefore easy to spot due to their eye shine 

(Bearder et al., 2006). This was more problematic in Panama and Argentina as night monkeys 

are lacking a tapetum lucidum. However, I did find that their eyes do often reflect lights well 

enough to sight them, and I rapidly learnt other ways of detecting their presence, such as their 

vocalisations and by using the silhouette survey method as their silhouettes can easily be seen 

against the sky as they jump and move along branches during twilight hours (Perkin, 2012). 

At all times during my fieldwork was I accompanied by either research assistants and/or 

colleagues and we conducted these surveys and observations in groups of two to four people.  

2.3.3 Transect surveys 
To enable effective conservation strategies it is vital to know basic parameters such as density 

and distributions of the primate species in question (Cowlishaw & Dunbar, 2000; Plumptre et 

al., 2013; Campbell et al., 2016). The most common way to estimate primate densities is to 

use transects; line and strip/quadrat transects. The advantages using this method are that you 

can cover a large survey area in relatively short time, and there are well developed methods to 

analyse this kind of data, e.g. the computer program Distance (Buckland et al., 2001; Ross & 

Reeve, 2011; Plumptre et al., 2013; Campbell et al., 2016). When using line transects there 

are several assumptions that needs to be met; animals directly on the transect cannot be 

missed, animals are counted before they move, animals are not counted twice on the same 

transect, angles and distances are measured accurately, each sighting is an independent event 

and finally, to be able to run analyses with Distance your data a minimum of 40 individual 
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sightings are necessary for an accurate estimate of detection (Buckland et al., 2001; Ross & 

Reeve, 2011). The usual caveats for line transect surveys apply for both diurnal and nocturnal 

surveys, including differential detection distances depending on habitat type, level of 

disturbance and habituation of the primates (Duckworth, 1998). 

In Panama (Svensson et al., 2010) I repeatedly walked line transects already 

established in the study area, with a total effort of 69 km of transects. The transects were 

walked in a randomised order, in straight lines, avoiding human paths, thus avoiding sampling 

bias (Plumptre et al., 2013). I was therefore able to calculate densities of A. zonalis, but due to 

small sample size (33 individuals in 16 groups) we could not conduct analyses using Distance 

(Buckland et al., 2001).  

In Angola (Bersacola et al., 2015) due to time constraints, the fact that hunting was 

known to occur in the area and to avoid further habitat disturbance, I did not create new 

transects. I used an adaptation of reconnaissance surveys (recces), using existing trails and 

paths, with a total effort of 22 km of transects. Only encounter rates (animal/km) could be 

obtained when using this method as recces are biased due to sampling not being stratified and 

random (Plumptre, 2000; Plumptre et al., 2013). However studies have found that there is a 

positive correlation between densities and encounter rates from using reconnaissance surveys 

(Plumptre, 2000; Plumptre et al., 2013). Encounter rates allows for comparison between sites 

(Wallace et al., 1998). When analysing the relative abundance of primates in Angola I divided 

the paths into 1 km-long tracks, this to decrease variance and obtain a sufficient sample size 

for statistical comparison. I also discarded ~200 m of effort between each track to ensure 

independence of sampling units. Differences in visibility are a possible caveat when 

comparing relative abundance of primates in different habitat types. However, Rovero et al. 

(2006) found no significant differences in sighting distances when surveying diurnal primates 
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in different habitats in Tanzania. Additionally, nocturnal primates are relatively easy to detect 

due to their reflecting eye shine.  

In both countries I walked at an average speed of 800 m/hour. At each sighting of 

primates I collected time of sighting, species, group size and structure, height above ground, 

response behaviour, GPS location and perpendicular distance of the animal to the transect 

(Brockelman & Ali, 1987; Ross & Reeve, 2011).  

 

         Table 4. Overview of methods used in publications included in this dissertation 

 
 
 
 
 
 
 
Publication 

Transect surveys 

R
econnoissance surveys 

D
istribution m

apping 

B
ehavioural observations 

V
egetation sam

pling 

Q
uestionnaires (incl. online) 

Literature R
eview

 

R
esearching online databases 

A
coustic analysis 

Statistical analysis 

Svensson et al., 2010 √  √  √     √ 

Svensson & Bersacola, 
2013   √        

Svensson & Bearder, 2013    √ √    √  

Bersacola et al., 2015  √ √ √ √     √ 

Svensson et al., 2017d  √ √ √ √  √  √ √ 

Svensson & Friant, 2014      √ √ √  √ 

Svensson et al., 2015      √ √ √  √ 

Svensson et al., 2016       √ √  √ 

 

2.3.4 Distribution mapping 
As previously mentioned, it is important to know a primate species’ distribution if 

conservation efforts are to be successful. We need to know where the primates occur and how 

they might be affected by anthropogenic and environmental factors (Plumptre et al., 2013; 

Campbell et al., 2016). When field studies are limited by time and economic constraints 
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presence-absence surveys can be used, as this method allows greater coverage of a species’ 

range in a short amount of time. However, caution should be taken when interpreting absence 

data, as to get a true absence of a primate in an area lots of time and resources are needed 

(Phillips et al., 2009).  

One of the aims of my research in Panama (Svensson et al., 2010) was to confirm the 

presence of A. zonalis in Chagres NP and to map their distribution within the national park, 

and in Uganda to confirm the presence of O. crassicaudatus in the country (Svensson & 

Bersacola, 2013). In Angola (Bersacola et al., 2015) I aimed to confirm what nocturnal 

primates were occurring in that part of Angola, as nothing was previously known regarding 

the primate populations in the area. The mapped primate distributions in Angola are mainly 

based on museum specimens (Nash et al., 1989; Nekaris, 2013a,b) 

2.3.5 Behavioural data collection  
To better understand primates’ relationship with their anthropogenic and natural environments 

data on their behaviour and ecology is necessary (Cowlishaw & Dunbar, 2000). If not using 

indirect methods, such as camera traps, this kind of data can best be collected once animals 

are habituated to human presence. Nocturnal primates such as galagos and pottos are 

relatively easy to habituate to researchers presences; sometimes it only takes a few hours 

(Williamson & Feistner, 2011; Svensson & Bearder, 2013). Behavioural observations are 

however more difficult at night. Techniques, such as radio telemetry is aiding in following 

nocturnal primates (Kaplin & William, 2013). In Argentina I did use radio tracking to find 

and follow the night monkeys. Studying the Argentinean night monkeys is easier as the 

species is cathemeral (Fernandez-Duque et al., 2010) and therefore their behaviour can be 

studied both at night and in the day. I conducted demographic studies, where I collected data 

on group sizes and age of individuals. I also carried out behavioural observations, using 
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instantaneous sampling method, where every 2 minutes I would record social, locomotary and 

foraging behaviours (Bateson & Martin, 2007).  

I also conducted behavioural observations in the Gambia (Svensson & Bearder, 2013) 

where I followed the G. senegalensis for as long as possible, recording their height use and 

group sizes to get a better understanding of their habitat use and social groupings. I also 

recorded other behaviours ad libitum, including behaviour such as social interactions, mating, 

locomotion, feeding and foraging, as well as recording their vocalisation. 

In Angola (Bersacola et al., 2015) I observed the behaviours of the nocturnal primates 

during transects, recording their height use and behaviour on first sighting as well as their 

vocalisation. I studied these behaviours to collect data on their habitat/strata use and to add to 

our knowledge on galago vocalisation. 

2.3.6 Vegetation sampling  
To be able to understand the interaction between the nocturnal primates and their habitat 

vegetation sampling is essential. Primate ecology is partly influenced by habitat quality 

(undisturbed vs. disturbed), vegetation species composition and food availability (Cowlishaw 

& Dunbar, 2000). There are many standardised methods to generate variables to test 

hypotheses and the point-quarter sampling method enables sampling of large areas in a time 

efficient manner (Ganzhorn et al., 2011). I used this method at all study site where I 

conducted habitat surveys, measuring DBH, basal area, canopy cover, tree density, and 

species composition (Svensson et al., 2010; Svensson & Bearder, 2013; Bersacola et al., 

2015), to get the vegetation structure of each site and to be able to understand the relation to 

the ecology of the nocturnal primates. 

2.3.7 Market surveys and interviews 
To assess trade, consumption and harvest of primates increasingly market surveys are being 

used as they provide a rapid and non-invasive way of quantifying demand, supply and 
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utilisation of wildlife and their derivatives (Linder et al., 2013). As with any research methods 

involving human participants it is important to conduct the market surveys with sensitivity 

and ensure confidentiality to all involved (Newing, 2011; Linder et al., 2013). Market surveys 

are often presented in combination with methods such as hunter or household interviews 

(Linder et al., 2013). 

In Nigeria (Svensson & Friant, 2014) my colleague S. Friant conducted interviews in 

communities in and around the Cross River National Park. Inhabitants of the communities 

were hunters and/or farmers. These data was then combined with data gathered from online 

questionnaires (see below) to provide a clearer view of the scale of trade in and use of African 

nocturnal primates, and to see if this trade is presenting a threat to their conservation. 

2.3.8 Online questionnaires  
Questionnaires are increasingly being distributed and conducted online and this has both its 

advantages and limitations. It allows for rapid assessments as well as being an inexpensive, 

anonymous and rapid way of collecting data (Couper et al., 2007). However, using an 

Internet-based method will preclude those without access to the Internet. For my two 

publications where I conducted overview on the utilisation and trade of African nocturnal 

primates (Svensson & Friant, 2014; Svensson et al., 2015) I conducted the online survey 

using the Survey Monkey website (www.surveymonkey.com), including ten questions on 

observations of African nocturnal primates in trade or used for ethnozoological purposes. The 

questions focused on locations, amount of traded animals observed and in what circumstance 

the observations were made. I distributed the online questionnaires using self-selecting (non-

probability) sampling whereby respondents volunteer themselves to partake in the research. 

The target audience was people who had lived or worked for a minimum of one month in 

African countries, and the questionnaires were distributed via email, Facebook and Twitter. 

Both questionnaires are available in Annex 9.  

http://www.surveymonkey.com/
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2.3.9 Using the CITES database 
For three of my publications, all focusing on trade and usage of nocturnal primates, (Svensson 

& Friant, 2014; Svensson et al., 2015; Svensson et al., 2016) I conducted the main part of the 

research online (Table 3). Part of it involved me downloading and analysing trade data 

reported to the database CITES (https://trade.cites.org/). The CITES database consists of 

reports made by importing and exporting countries party to the convention and is readily 

available for anyone to download. This allowed me to analyse international trade data of 

nocturnal primates, from 1975, when the Convention was established, until 2015. All primate 

species are listed in CITES appendix II (which means all commercial trade is regulated), if 

not specified to be listed otherwise (Nijman et al., 2011).  

2.3.10 Literature review 
I also conducted extensive literature reviews for all my publications relating to trade of 

nocturnal primates (Svensson & Friant, 2014; Svensson et al., 2015; Svensson et al., 2016). 

This allowed me to collect historical data on the trade and usage of the nocturnal species. This 

was done by searching the online databases Web of Science and Google Scholar in a 

systematic manner, using a set of key search words specific to each publication. To not miss 

out on trade/usage data that sometimes occur in grey literature I also included unpublished 

reports by for example Non-Governmental Organisations, as well as dissertations available 

online (both MSc and PhD dissertations). Books not available online were accessed in Oxford 

libraries. 

2.3.11 Acoustic analysis 
We made recordings of galago vocalisation using a Fostex Field Recorder equipped with a 

Sennheiser K6-ME67 directional microphone. Vocalisation recordings were digitalised using 

Avisoft SASLab Pro software (R. Specht, Berlin; version 5.2) and measured following 

method described in detail in Anderson et al., (2000). Recordings were converted into 
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spectrograms with a frequency resolution of 48 kHz (FFT length 512; 50% overlap; Hamming 

window). The call parameters chosen for analysis were [A] formant (dominant frequency, 

measured in kHz), [B] fundamental frequency (first harmonic, measured in kHz), [C] unit 

length (basic element of a call that is represented as a continuous tracing along the temporal 

axis of a sonogram, measured in s) and [D] unit interval length (the time interval between two 

consecutive units, measured in s) (Fig. 4). The calls were only analysed after visual inspection 

of sonogram, to ensure only recordings with all important parts present were included and 

then converted into spectograms.  

 

Figure 4. Example of spectrogram (vocalisation: crescendo-twitter by Gd. kumbirensis). 

[A] formant, [B] fundamental frequency, [C] unit length,[D] unit interval length. 

 

2.3.12 Statistical analysis 
Due to the small sample sizes and limited duration of my fieldwork I present the majority of 

my research using descriptive statistics, and non-parametric statistics where possible. The 

non-parametric tests used in this dissertation were Kruskal-Wallis one-way analysis of 

variance by rank, Chi-Squared test, Mann-Whitney U test, Binomial test and Fisher’s exact 

probability test. I also used Spearman rank correlation coefficient, Principal Component 

Analysis and Discriminant analysis. To test and correct data I used Barlett’s test of sphericity 

and Bonferroni corrections.  
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3.1 General discussion 
 

The main aim of my research was to contribute to the long-term conservation of nocturnal 

primates in Africa and the Neotropics and create a baseline for further studies. The 

exploratory approaches of most of my studies have provided me with opportunities to gather 

descriptive data on primates rarely studied, and in areas where few or no studies have been 

undertaken. The publications contribute to our understanding of the conservation status of 

these cryptic, nocturnal primate species; the threats that they face, and will hopefully 

contribute to conservation prioritisation at national, regional and global levels.  

I have chosen to divide my discussion into two sections, reflecting the main research 

areas of my studies; biogeography/ecology studies and wildlife trade. These subjects are 

intertwined and depend on each other, all important to study in order to understand and be 

able to conduct successful conservation work. I will discuss each subject in the different 

sections and then argue their relevance to each other.  

In each section I outline the research conducted and its relevance to the research aims 

of the individual publications. I will also discuss the original contributions to conservation of 

nocturnal primates represented in each publication included in this PhD by Published Work. 

 

3.2 Distribution and ecology  
 

Five of the publications (Annexes 1 - 5) in this dissertation include data on the distribution 

and ecology of nocturnal primate species, in Panama, Uganda, the Gambia and Angola 

(Svensson et al., 2010; Svensson & Bearder, 2013; Svensson & Bersacola, 2013; Bersacola et 

al., 2015; Svensson et al., 2017d).  
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In Panama our research confirmed the presence of A. zonalis in the Chagres NP for the 

first time, at 3 locations, as well as provided data on density and ecology data on this newly 

described species in an area that was previously unstudied (Svensson et al., 2010). Night 

monkeys are known to range in a wide range of habitats and their distribution is partly well 

known. I found densities of A. zonalis being dependent on habitat structure, with densities of 

14.3/km2 in secondary gallery forests in the highlands to 19.7/km2 in semi-deciduous lowland 

forests (Svensson et al., 2010). Density estimates of Aotus spp. varies greatly between 

species, but there is also great variation within species. Night monkeys tend to have higher 

densities in areas with high plant species diversity and dense canopies (Aquino & 

Encarnación, 1994; Kinzey, 1997; van der Heide et al., 2012). Green (1978) found A. 

griseimembra to have a density of 1.5/km2 in the humid tropical forests of northern Colombia. 

Aquino and Encarnación (1986; 1988) found that in northern and north-eastern Peru A. 

nancymaae have a density of between 24.2/km2 in highland forests and 46.3/km2 in lowland 

forest and A. vociferans between 7.9/km2 in highland forests and 33/km2 in lowland forests. 

Maldonado and Peck (2014) found that in the Amazonian border area of Peru and Colombia 

densities of Aotus spp. ranged from 3.2/km2 (A. nancymaae) to 44/km2 (A. vociferans). My 

density estimates of A. zonalis fall within the mid to upper range of the density estimates of 

Aotus spp. in the northern part of the genus’ range, and mirrors previous finding with higher 

densities in lowland forests. However, in Panama the density estimates did not follow the 

predicted trends regarding differences in densities in different habitat types. I observed no A. 

zonalis in the habitat we predicted would be the most suitable for them, based on the densest 

canopy cover and high tree species diversity. The highest density of A. zonalis was instead 

found in the more disturbed semi-deciduous lowland forest with smaller trees and the lowest 

percentage canopy cover, indicating possible flexibility to habitat disturbance. The apparent 

absence of A. zonalis in the more suitable forest habitat could have been due to the high 
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presence of hardwood trees, as northern night monkey species has a strong selectivity towards 

using tree holes as sleeping sites, and hardwood trees may present fewer opportunities for this 

(Hershkovitz, 1983; Aquino & Encarnación, 1988). Sleeping sites determining distribution is 

observed in other nocturnal primate species, such as the Milne Edward’s sportive lemurs 

(Lepilemur edwardsi) (Rasoloharijaona et al., 2003). The distribution pattern in Chagres NP 

might also have been due to food tree distribution, with the semi-deciduous forest containing 

high diversity of preferred night monkey food trees, including Inga spp. and Calycophyllum 

spp. (Garcia & Braza, 1993; van der Heide et al., 2012; Shanee et al., 2013).  

Galago senegalensis is well studied in East Africa (Nash & Whitten, 1989; Ambrose, 

2002; Off et al., 2008; Butynski & de Jong, 2012), but very limited research has been 

conducted throughout the species’ distribution west of Uganda (Nash et al., 2013). Svensson 

& Bearder (2013) provides a first study from the westernmost part of the G. senegalensis 

distribution, from Niumi NP in the Gambia. There are few detailed studies of dietary 

preferences in G. senegalensis, but it is thought to be similar to that of G. moholi (Nash et al., 

2013). In Kenya vegetable matter and insects has been found in their stomach contents 

(Haddow & Ellice, 1964), Kingdon (1971) reports on fruits in their diet, whilst Nash and 

Whitten (1989) reports on gum eating in G. senegalensis. I was able to contribute to this 

knowledge through my studies in Niumi NP where G. senegalensis were observed to forage 

and feed on insects, gum and fruits, coinciding with previous studies. Galago senegalensis in 

Niumi NP were found to use mainly tree tangles as sleeping sites, but also utilised tree holes 

to a lesser extent. This, again, is in line with what is seen in other G. senegalensis populations 

(Bearder et al., 2003; Off et al., 2008). Sleep sites in this type of dense vegetation might be to 

gain protection from the sun and from predators in the area (Bearder et al., 2003; Burnham et 

al., 2013). Burnham et al. (2013) discuss the benefits of nocturnal primates, including Galago 

spp., being predominantly non-gregarious throughout the night as a mean of avoiding being 
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detected by predators, whilst sleeping in groups will protect them during the day. The G. 

senegalensis of Niumi NP were considerably more gregarious during night than other G. 

senegalensis populations (Haddow & Ellice, 1964; Ambrose, 2002; Off et al., 2008). This 

could be due to the lack of predators in the Niumi NP, as with high levels of anthropogenic 

disturbance in the national park less of the typical predators of Galago spp. are present. These 

findings support the hypothesis of Burnham et al. (2013). Habitat use of G. senegalensis in 

Niumi NP coincided with their eastern conspecifics, being observed in open woodland 

savannah. The height use was however predominantly in lower strata compared to other G. 

senegalensis populations (Ambrose, 2002; Off et al., 2008). Vegetation height in Niumi NP is 

lower due to the anthropogenic pressure, and many larger trees have been cut down. This use 

of lower strata by G. senegalensis could however also be due to the number of nocturnal 

terrestrial predators within the park being low (Nije et al., 2011). 

The field surveys in Uganda (Svensson & Bersacola, 2013) generated new range 

records for O. crassicaudatus, a species that was previously not confirmed to range further 

than the boarder of Tanzania and Uganda (Kingdon, 1971; de Jong & Butynski, 2012). 

Ambrose (2002) surveyed protected areas in Uganda and provided a report on the nocturnal 

primates present in these parks and reserves. Ambrose findings were in line with previous 

research, observing Gd. thomasi, Gd. demidovii, G. matschiei and P. potto (now classified as 

P. ibeanus) in Uganda (Bearder & Harcourt, 1989; Ambrose, 2002). Ambrose did also add G. 

senegalensis to the list of nocturnal primate species, but did not observe any O. 

crassicaudatus. This absence of Otolemur spp. in Uganda was highlighted as unexpected as 

there is plenty of suitable habitats for the species throughout the country (Kingdon, 1971; de 

Jong & Butynski, 2012; L Ambrose, pers. comm.).  

I provided evidence that this indeed is the case, and O. crassicaudatus range at least as 

far north as to Lake Mburo NP. With suitable habitats such as Acacia savannah and bushy 
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thickets extending further north and west it is very probable that the species distribution is 

even larger (Snelson & Wilson, 1994; Kigyagi, 2002). 

In Angola I confirmed the presence of G. moholi, Gd. demidovii, P. edwardsi and O. 

crassicaudatus, as well as generated new range records for Gd. demidovii and P. edwardsi 

(Bersacola et al., 2015). I further described the new dwarf galago species; the Angolan dwarf 

galago (Galagoides kumbirensis) based on the fieldwork in Angola, in combination with 

research conducted in museums (Svensson et al., 2017d). Galagoides kumbirensis is 

distinguished from other Galagoides species by its species-typical loud call; the crescendo-

twitter, as well as by differences in the skull morphology, pelage colour, facial markings and 

larger body size, similar to that of Galago moholi, which is not known to be sympatric 

(Svensson et al., 2017d). 

In Angola I found more nocturnal primate species coexisting than in many other 

locations, with three species in most of the four study sites (Bersacola et al., 2015). I also 

observed unusual sympatries between species, such as P. edwardsi and O. crassicaudatus, 

which has previously only been seen in the Rift Valley (Butynski & de Jong, 2007; Kamilar et 

al., 2014) and G. moholi coexisting with O. crassicaudatus and Gd. demidovii. I hypothesised 

that these sympatries are due to the heterogeneous forest compositions, and species 

throughout the study sites showed a strong partitioning using different vertical strata or using 

different habitat within the same locations, and therefore enabling their coexistence. 

Encounter rates of O. crassicaudatus ranged between 0.20/km in miombo woodland, 

gallery forest to 0.83/km in semi-arid baobab savannah woodland. My encounter rates for O. 

crassicaudatus falls within the range of other studies on the species; 0.06/km in the Loita 

Hills in Kenya (Butynski & de Jong, 2012) and 0.49/km in Shire Highlands, Malawi 

(Wallace, 2005). Otolemur crassicaudatus is believed to range throughout most parts of 

Angola based on museum specimens and preferred habitat, i.e. savannah habitat and miombo 
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woodland (Bearder et al., 2003; Bearder & Svoboda, 2013). My research confirms that the 

species is present in the north western parts of Angola and it was indeed observed most 

frequently in savannah habitat as well as miombo woodland. Otolemur crassicaudatus have 

been described to be flexible in their ecological adaptations (Bearder & Svoboda, 2013), and 

my findings mirror this with the relative abundance of the species not varying significantly 

between different habitats and altitudes in Angola. 

Galago moholi were observed at a relatively high encounter rate of 4.40/km in 

miombo woodland, gallery forest. This contrasts reports on G. moholi being less common in 

habitats dominated by miombo trees (Skinner & Smithers, 2005). My findings do however 

support previous studies that report the species ranging in habitats close to human settlements 

(Pullen & Bearder, 2013).  

In Angola P. edwardsi was found at encounter rates ranging from 0.80 individuals/km 

in secondary, moist tall forests to 1.8/km in highland moist forest (both primary and 

secondary). This is considerably higher than abundance estimates of the sister species P. 

ibeanus in Kibale NP in Uganda where they were observed in moist, evergreen forest at 0.03 

– 0.16/km (Weisenseel et al., 1993), and 0.04/km (Off, 2003). Pimley (2002) reports on 

density estimates of P. edwardsi in Cameroon, same potto species as in Angola, to be 

4.7/km2, with them occurring in highland secondary forest and farm bush. Charles-Dominique 

(1977) reports on P. edwardsi being more common in the flooded forests of Makokou, 

Gabon, with a density estimate of 28/km2, than in primary forests where they occur at 8-

10/km2. Pottos are known to range in a wide variety of habitats and altitudes, and that was 

seen in Angola as well. Perodicticus edwardsi mainly utilise the upper strata of its habitat, 

and as a quadrupedal climber, that do not jump, a continuous canopy is important (Oates, 

2011). In Angola the highest density of P. edwardsi was indeed observed in the site with the 

densest canopy coverage. Pimley (2002) and Weisenseel et al. (1993) did also observe higher 



42 

 

densities of pottos in primary forests. Forest disturbance with logging of larger trees therefore 

has great conservation implication for this species. With my data I was able to update the 

distribution records of P. edwardsi as I observed the species ~320 km south/west of its 

currently known range (Oates et al., 2008).  

Galagoides demidovii was the most frequently encountered species in north western 

Angola, at a rate of between 0.3/km in semi-arid baobab savannah woodland and 6.8/km in 

highland moist forest (both primary and secondary). Stokes (2011) did similarly observe Gd. 

demidovii more frequently than any other galago species present on Bioko Island, Equatorial 

Guinea, with an encounter rate of 1.54/km. Other studies of Gd. demidovii on Bioko Island 

reports on lower encounter rates of 0.3/km (Croce, 2009). In Korup NP in Cameroon Gd. 

demidovii was encountered at a rate of 1.9/km (Bearder & Honess, 1992), and in Okomu NP 

in Nigeria it was encountered at 3.0/km (Bearder & Oates, 2009). Galagoides demidovii tend 

to be more abundant in lower elevation forests (Ambrose & Butynski, 2013). I report on a 

considerably higher encounter rate than previously recorded, and the highest encounter rates 

were observed at higher altitude. This might indicate that Gd. demidovii is more adaptable 

than previously thought, and therefore its distribution may well be larger than reported, with 

many parts of the distribution of Gd. demidovii still to be surveyed (Bearder et al., 2003). The 

high abundance of Gd. demidovii correlated positively with the density of the undergrowth, in 

line with other studies on this species (Charles-Dominique, 1977; Ambrose, 1999) but also 

with canopy cover. Laurance et al. (2008) on the contrary did not find that canopy cover was 

positively associated with abundance of galagos and pottos, but found slope levels to be the 

determining factor for Gd. demidovii. There are big advantages for Gd. demidovii to utilise 

undergrowth that is denser as it provides shelter and protection against predators. Further, 

using the undergrowth does provide food opportunities as Gd. demidovii has been observed to 

feed on insects on the forest floor (A. Perkin. pers. comm). I was able to do expand the known 
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distribution for Gd. demidovii as I observed the species ~190 km south/west of its previous 

distribution records (Bearder, 2008). My data therefore represent new southern limits for both 

the P. edwardsi and Gd. demidovii. 

The new species I have described in Angola, Galagoides kumbirensis is so far only 

known to range in four locations in north western Angola, where it seems to replace Gd. 

thomasi. Galagoides kumbirensis was observed at a rate of between 0.17/km in semi-arid 

baobab savannah woodland to 2.67/km in secondary moist tall forests. Based on these habitat 

types and the altitudinal distribution of where Gd. kumbirensis was observed (285-910 m asl), 

as well as taking into account geographical barriers, such as the steep escarpment, we 

extrapolated an extent of occurrence of 20,000 km2. It may be possible that the species range 

further north as the suitable habitats extends in to small parts of the Democratic Republic of 

Congo. Recently the Galagoides genus was divided in two, where the western dwarf galagos 

(Gd. demidovii, Gd. thomasi and now also Gd. kumbirensis) still belongs to Galagoides, and 

the remaining eastern dwarf galagos now falls under Paragalago (Masters et al., 2017). The 

division of the genus was based on differences in morphologies, vocal repertoires and on 

molecular genetic evidence (Masters et al., 2017). This split highlights the need of studying 

and conserving dwarf galagos as the Paragalago spp. and Galagoides spp. are now even more 

unique and geographically restricted than previously thought, and conservation strategies 

planned for one genus or species will no longer be suitable as they consists of several, very 

different species (Groves, 2016).  

The results of my studies in Africa have further provided a valuable data set on the 

distribution and densities of galagos and pottos in Uganda and Angola. The data from these 

publications have already aided in the reassessments of the IUCN Red List accounts for Gd. 

thomasi (Svensson & Bearder, 2017), G. moholi (Bearder et al., 2017), Gd. demidovii 

(Svensson et al., 2017a) and P. edwardsi (Svensson & Pimley, 2017).  
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3.3 Trade in nocturnal primates  
 

Three of the publications (Annexes 6 - 8) included in this dissertation focussed on the trade 

and use of nocturnal primates and other wildlife (Svensson & Friant, 2014; Svensson et al., 

2015; Svensson et al., 2016). Although the utilisation of and trade in primates is known to be 

one of the main threats to the survival of primate populations the research has previously 

mainly been focussed on diurnal primates, which in many locations are hunted at 

unsustainable rates (Fa & Yuste, 1995; Juste et al., 1995; Nekaris & Nijman, 2013). My 

research on trade was mainly desk based (Svensson & Friant, 2014; Svensson et al., 2015; 

Svensson et al., 2016), but also included our fieldwork in Nigeria conducting interviews with 

hunting communities (by S. Friant). I aimed through my research to quantify the trade in 

nocturnal primates, and explore whether the trade represents a conservation threat to the 

Neotropical and African nocturnal primates, as seen in diurnal primates and the Asian lorises 

(Nekaris & Nijman, 2007; Starr et al., 2010). In Svensson and Friant (2014) I focussed on 

trade in pottos and angwantibos to enable a comparison with their Asian cousins; the slow 

lorises. From online questionnaires I found that respondents from over half of the potto and 

angwantibo range countries knew of trade in these species (including for consumption, 

traditional medicine and as pets). Of the interviewees in Nigeria 64% reported to have eaten 

these species and of these people about half were eating them on a weekly basis. This 

indicates that trade, and more specifically hunting of angwantibos and pottos is occurring in 

greater numbers than previously thought (Ntiamoa-Baidu, 1992; Juste et al., 1995; Hofmann 

et al., 1999; Fa & Yuste, 2001; Fa et al., 2006; Olupot et al., 2009; Mbete et al., 2011). Based 

on the findings in this first study I decided to broaden my scope to include also the galagos 

and a broader geographical area (Svensson et al., 2015). The follow up study showed that this 

trade is even more widespread, both in regards to type of trade and regions. Further I found 
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that galagos are also being traded, both domestically and internationally, and was especially 

prevalent in the pet trade. 

 Previously it has been thought that smaller bodied animals are less threatened by 

hunting as economically it makes more sense to hunt larger prey species. However this 

pattern seems to be changing. In Svensson & Friant (2014) I report on angwantibos being 

targeted by hunters in Republic of Congo due to lack of more commonly targeted, and larger, 

species. In Angola we frequently observed small bodied squirrels being sold as bushmeat 

(Bersacola et al., 2014). These findings mirrors results from other recent studies. For 

example, in Madagascar the grey mouse lemur (Microcebus murinus) and the grey-brown 

mouse lemur (M. griseorufus) are hunted as bushmeat despite having the body size of 

Galagoides spp. and they are eaten locally as well as being sold in markets (Nekaris, 2013a; 

Gardner & Davies, 2014). Anadu et al. (1988) also found that smaller species, such as 

nocturnal primates, were being targeted in increasing numbers due to overhunting of larger 

species. It might be possible that we can use prey choice as a proxy to show that larger 

species are becoming rarer in areas where population surveys are difficult to conduct. We 

could through market surveys assess the amount of small bodied species to give an indication 

of the hunting patterns.  

As pointed out in Svensson et al. (2015) there is a paucity of trade data from some 

African range countries, including Angola. We concluded that the absence of reports from 

these areas does not necessarily indicate an absence of trade, but rather reflecting the general 

low levels of focused research conducted in these countries, mostly due to political 

instabilities. My research area was limited to urban areas and trade occurring along the main 

roads (Bersacola et al., 2014), whereas previous findings has shown that small bodied animals 

such as nocturnal primates tend to be consumed by hunters and their families or traded in 

more rural settings (Svensson & Friant, 2014; Svensson et al., 2015). During my fieldwork in 
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Angola I did not observed any nocturnal primates in neither the bushmeat trade nor the pet 

trade, however colleagues in Angola have since reported on O. crassicaudatus occurring in 

the bushmeat trade (Fig. 5). Although the increasingly growing commercial bushmeat trade is 

having an obvious effect on wild primate populations, smaller scale subsistence hunting has 

also been found to locally have an effect on primate populations (Fitzgibbon et al., 1995). It is 

therefore important to monitoring this local trade and to study the wild populations of 

nocturnal primates to keep an eye on population trends.  

Figure 5. Otolemur crassicaudatus (and Miopithecus talapoin) sold as bushmeat in the 

Province of Bengo, Angola (February 2017) © Christopher Hines

As discussed in Svensson & Friant (2014) the trade and usage of nocturnal primates 

has been covered by much more research in South East Asia (Nekaris & Nijman, 2007; 

Nekaris et al., 2010; Starr et al., 2010; Musing et al., 2015). It has with the increase in 

research over the last few decades become apparent that trade is a much larger threat to the 

nocturnal primates in Asia than previously thought (Nekaris & Nijman, 2007; Nekaris et al., 

2010; Starr et al., 2010; Musing et al., 2015). The bushmeat and pet trade is becoming an 

emerging threat to the lemurs of Madagascar as well, especially after the political upheaval in 

This figure has been removed due to copyright restrictions
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2009 (Barrett & Ratsimbazafy, 2009; Schwitzer et al., 2014; Reuter et al., 2016). As taboos 

are degrading in many areas lemur species are becoming more common in the pet and 

bushmeat trade, including as a luxury meat in the urban areas (Barrett & Ratsimbazafy, 2009; 

Jenkins et al., 2011; Reuter et al., 2016). This might well be the case in Africa and the 

Neotropics as well and, again, monitoring of wild populations is therefore imperative. 

It became apparent from my research on trade in African nocturnal primates that Japan 

is one of the major importers of African strepsirrhines (Svensson & Friant, 2014; Svensson et 

al., 2015). Japan as a major importer of wildlife and specifically trade in nocturnal primates 

has been highlighted in other studies as well (Nijman et al., 2011; Musing et al., 2015). 

Musing et al. (2015) found from the CITES database that between 1985 and 2013 Japan was 

the biggest importer of slow lorises (Nycticebus spp.). The numbers of traded strepsirrhines 

may be small in comparison to other wildlife, but it is important to monitor trade numbers, 

especially to import countries where demand is higher, such as Japan. It is also important that 

we monitor population trends of the nocturnal primates in the exporting countries. 

I have also broadened my online trade research further and the most recent study on 

nocturnal primate trade focussed on the night monkeys in the Neotropics (Svensson et al., 

2016). In the Neotropics regional and domestic trade in night monkeys has previously been 

covered in detail but only in parts of the species’ distribution: Colombia, Peru and Brazil 

(Maldonado et al., 2009; Rojas Briñez, 2011; Ruiz-García et al., 2013; Maldonado & Peck, 

2014). My research of mainly the international trade of night monkeys provided an overview 

of the current situation, as well as looking at trends over the last four decades (Svensson et al., 

2016). It was found that the legal trade is still ongoing, but in decreasing numbers with only 

Peru still trading live individuals in significant numbers. My findings did however show that 

although there is national legislation in place in all range countries, they are often not 

following CITES regulations and are rarely enforced. Illegal pet and bushmeat trade is still 
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occurring in night monkeys (Maldonado et al., 2009; Maldonado & Peck, 2014; Svensson et 

al., 2016), and in other primate species such as squirrel monkeys (Saimiri spp.) and capuchin 

monkeys (Cebus spp.) (Ceballos-Mago et al., 2010; Shanee, 2012). Maldonado and Peck 

(2014) provide evidence of wild populations of night monkeys still being affected negatively 

by the trade for biomedical research. It seems that the major problem regarding trade in night 

monkeys is one of enforcement. 

With the findings from the studies included in this dissertation I have been able to add 

to the knowledge on trade in primate species that were previously known little about. We now 

have more of an insight into the trade and usage of African nocturnal primates and it is clear 

that there is an occurring trade of nocturnal primates throughout mainland Africa, in all types 

of trade, but varying over geographical areas. I have also been able to contribute to a better 

understanding of the international trade in night monkeys. Although the numbers of traded 

nocturnal primates are seemingly small it is obvious that this trade is still ongoing and is 

occurring throughout their distribution. 
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4.1 Conclusion and recommendations for future studies  

 

Even though publications on nocturnal primate conservation are becoming more common the 

nocturnal primates are still under-represented in conservation research. As discussed 

throughout this dissertation nocturnal primates are severely under studied in many parts of 

their distribution (Nekaris & Nijman, 2013; Svensson & Friant, 2014) and there is also a big 

gap in publications coming out of research on nocturnal primates. The representation within 

nocturnal primates is however also skewed with more research being published on lemurs 

than any of the Lorisiformes (Galagos, pottos, angwantibos and lorises) (Setchell, 2012). 

Primates are one of the most studied mammal groups (Marshall & Wich, 2016a) but there are 

still large gaps in our understanding of many primate species, nocturnal and diurnal, including 

information missing on their population statuses, distribution and what threats they face 

(Marshall & Wich, 2016b). Without a good understanding of the distribution and densities we 

cannot implement successful conservation plans, and equally important is the knowledge 

about their ecology and how this affects their distribution. As Nekaris and Nijman (2013) 

points out, we have an ethical obligation to include all species in our research as far as we are 

able to, diurnal and nocturnal. It is also of great importance to conduct follow up studies, 

especially on density and ranges of species so that we can monitor population and distribution 

trends. I hope that the studies included in this dissertation will provide a useful baseline for 

further studies on distribution, species’ ecology and trends in trade.  

Although many nocturnal primates are extensively distributed across Sub-Saharan 

Africa and the Neotropics, many species continue to be only partially described throughout 

their range (Bearder et al., 2003; Nekaris & Bearder, 2011; Rylands et al., 2012). In many 

cases, information regarding species-specific abundance, behaviour, ecology and conservation 

status is incomplete or non-existent (Dinesen et al., 2001; Bearder et al., 2003; Defler & 
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Bueno, 2007; Rylands et al., 2012; Shanee et al., 2013). The Gambian G. senegalensis I 

studied is a case in point, as it is well studied in the easternmost, and to some extents in the 

western parts of its distribution, but nothing is known about the species in the area in between 

which covers 1000s of km. Niumi NP would be ideal as a field site for long-term research, 

such as radio-tracking studies, of the western G. senegalensis as the habitat is accessible and 

the animals were easy to habituate.    

Other nocturnal primates that we still know very little about, and where detailed 

studies should be a priority, are the angwantibos and to some extent the pottos. Focussed 

research of these species is especially urgent in Central Africa where very limited research 

has been done as discussed in Svensson et al. (2015).  

Reviews of galago, potto and night monkey diversity highlight a lack of data for 

acknowledged species as well as potential new forms. Morphological and genetic evidence 

suggest that a far greater number of cryptic species may yet be revealed within these species 

(Groves, 2001; Grubb et al., 2003; Pimley, 2009; Rylands et al., 2012; Nekaris, 2013a; 

2013b; Oates, 2011; Pozzi et al., 2014; 2015). It is important to be aware of the possibility of 

new species being present within populations. The cryptic nocturnal species may have very 

similar appearances but studies have shown that similarly looking species can actually differ 

strongly in parameters such as reproduction and social organisation, as seen in squirrel 

monkeys (Saimiri spp.) (Boinski & Cropp, 1999). The new Angolan Gd. kumbirensis is also a 

case in point, as it previously based on museum specimens was believed to be Gd. thomasi. If 

future systematic research reveals more species then increased conservation attention will be 

urgently needed to create new conservation strategies for each individual species (Nekaris 

2013a, b). Further long-term research on the ecology, behaviour and conservation needs of 

Gd. kumbirensis is urgently needed. The forests of Angola are being logged at an alarming 

rate and there is a risk of the newly described galago to be more threatened than we think 
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(Hansen et al., 2013; Bersacola et al., 2015; Cáceres et al., 2016; Svensson et al., 2017d). I 

suggest the Kumbira Forest on the Angolan Escarpment as a possible long-term field site to 

study this new galago in more detail. 

The trade and ethnozoological uses of nocturnal primates may appear to be small-scale 

but its impact may nevertheless be significant in certain areas, especially when trade is 

considered in conjunction with other anthropogenic pressures. Increasing our knowledge and 

understanding of nocturnal primate taxonomy is important also when it comes to fighting the 

trade of these species, especially the international trade. If the traded primates are not 

consistently and accurately identified to species level the reporting of for example CITES will 

not reflect our current understanding of species richness and distribution, and thus will 

hamper the traceability and assessment of the scale and impact of the trade. It will also make 

re-introduction of rescued primates problematic. The morphological similarities between 

many nocturnal primate species present the possibility of confusion or even laundering of 

rarer species under the guise of commoner ones. Where possible protocols for rapid genetic 

testing of traded primates by wildlife authorities and border personnel should be 

implemented, to determine species.  

It is evident through my research that even if legislation is in place to hinder the illegal 

international trade it is often a case of lack of enforcement. I recommend that research 

conducted on nocturnal primate trade, where possible, should be shared with the government 

agencies responsible for natural resource management in the range countries, as well as 

academic institutions. This is important to raise awareness and encourage enforcement of 

legislation regarding wildlife trade. 

It became apparent when conducting the literature reviews, but also when comparing 

abundance estimates, that there is a lack of consistency in research methods when surveying 

nocturnal primates, both between continents, but also between research groups in the same 
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locations. Fieldwork focussing on the ecology and behaviour of nocturnal primates are often 

collected opportunistically and not in a systematic manner that would enable more rigorous 

statistical analysis (Bearder et al., 2003; Plumptre et al., 2013). It should be a priority to 

develop standardised techniques and survey methods for nocturnal primates. The Best 

Practice Guidelines for Great Ape Conservation, set up by the great ape section of the IUCN 

Primate Specialist Group could be used as models. A great example is their guidelines on 

surveying and monitoring great ape populations (Kühl et al., 2008). 

Because nocturnal primates in Africa and the Neotropics occur in increasingly 

fragmented and threatened forest habitat (Butynski et al., 1998; Bearder, 1999; Dinesen et al., 

2001; Shanee et al., 2013; Shanee et al., 2105) it is likely that without urgent research and 

intervention some species may disappear from parts of their range before sufficient 

information and correct identification has been gathered to implement effective conservation 

strategies. With this dissertation I hope I have contributed to this knowledge bank and that my 

data will be used in the future to build on, by myself and others. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



54 

 

 

 

 

 

 

 

 

REFERENCES 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 



55 

 

References  
Alves RRN, Souto WMS & Barboza RRD (2010). Primates in traditional folk medicine: a 

world overview. Mammal Review, 40(2): 155-180. 

Ambrose L (1999). Species diversity in west and central African galagos (Primates, 

Galagonidae): the use of acoustic analysis. PhD dissertation, Oxford Brookes 

University, Oxford. 

Ambrose L (2002). A survey of prosimians in the National Parks and Forest Reserves of 

Uganda. Unpublished Report for the Nocturnal Primate Research Group, Oxford. 

Ambrose L (2013). Arctocebus aureus (Golden angwantibo). In: The mammals of Africa. 

Volume 2: primates, Butynski TM, Kingdon J & Kalina J (Eds.). London: Bloomsbury 

Publishing. pp. 402-403. 

Ambrose L & Butynski TM (2013). Galagoides demidovii (Demidoff’s dwarf galago). In: The 

mammals of Africa. Volume 2: primates, Butynski TM, Kingdon J & Kalina J (Eds.). 

London: Bloomsbury Publishing. pp. 459-461. 

Anadu PA, Elamah PO & Oates JF (1988). The bushmeat trade in southwestern Nigeria: a 

case study. Human Ecology, 16: 199-208. 

Anderson MJ, Ambrose L, Bearder SK, Dixon AF & Pullen S (2000). Interspecific variation 

in the vocalization and hand pad morphology of southern lesser galagos, Galago 

moholi: a comparison with G. senegalensis. International Journal of Primatology, 21: 

537-555. 

Aquino R & Encarnación F (1986). Population structure of Aotus nancymaae (Cebidae, 

Primates) in Peruvian Amazon lowland forest. American Journal of Primatology, 11: 1-

7. 

Aquino R & Encarnación F (1988). Population densities and geographic distribution of night 

monkeys (Aotus nancymae and Aotus vociferans) (Cebidae, Primates) in northeastern 

Peru. American Journal of Primatology, 14: 375-381. 

Aquino R & Encarnación F (1994). Owl monkey populations in Latin America: field work 

and conservation. In: Aotus: the owl monkey, Baer JF, Weller RE & Kakoma I (Eds.). 

San Diego: Academic Press. pp. 59-95. 



56 

 

Aquino R, Cornejo FM, Pezo Lozano E & Heymann EW (2009).Geographic distribution and 

demography of Pithecia aequatorialis (pitheciidae) in Peruvian Amazonia. American 

Journal of Primatology, 71(12): 964-968.  

Averbeck C, Plath M, Wronski T & Apio A (2012). Effect of human nuisance on the social 

organisation of large mammals: group sizes and compositions of seven ungulate species 

in Lake Mburo National Park and the adjacent Ankole Ranching Scheme. Wildlife 

Biology, 18(2): 180-193. 

Baker SE, Cain R, van Kesteren F, Zommers ZA, D’Cruze N & Macdonald DW (2013). 

Rough trade animal welfare in the global wildlife trade. BioScience, 63(12): 928-938. 

Barrett MA & Ratsimbazafy J (2009). Luxury bushmeat trade threatens lemur conservation. 

Nature, 461(470): doi:10.1038/461470a 

Bateson P & Martin P (2007). Measuring behaviour: an introductory guide. Cambridge: 

Cambridge University Press 

Bearder SK (1999). Physical and social diversity among nocturnal primates: a new view 

based on long term research. Primates, 40: 267-282.  

Bearder SK (2008). Galagoides demidovii. IUCN 2013. IUCN Red List of Threatened 

Species. Version 2013.2. Available at: http://maps.iucnredlist.org/map.html?id=40649 

Accessed on 13 January 2016. 

Bearder SK & Doyle GA (1974). Ecology of bushbabies Galago senegalensis and Galago 

crassicaudatus, with some notes on their behaviour in the field. In: Prosimian biology, 

Martin RD, Doyle GA & Walker AC (Eds.). London: Duckworth. pp. 109-130. 

Bearder SK & Harcourt CS (1989). A field study of prosimian primates in Uganda. 

Unpublished report to the Wenner-Gren Foundation for Anthropological Research. 

Bearder SK & Honess PE (1992). A survey of nocturnal primates and other mammals in 

Korup National Park, Cameroon. Unpublished report to the Wildlife Conservation 

Society, Bronx, New York.  

Bearder SK & Oates JF (2009). A survey of nocturnal primates in Okomu National Park and 

Forest Reserve, 21-26 January 2009. Unpublished report to A. P. Leventis 

Conservation Foundation. Oxford: Oxford Brookes University. 

http://maps.iucnredlist.org/map.html?id=40649


57 

 

Bearder SK & Svoboda NS (2013). Otolemur crassicaudatus (Large-eared greater galago). 

In: The mammals of Africa. Volume 2: primates, Butynski TM, Kingdon J & Kalina J 

(Eds.). London: Bloomsbury Publishing. pp. 409-413. 

Bearder SK, Nekaris KAI & Curtis DJ (2006). A re-evaluation of the role of vision in the 

activity and communication of nocturnal primates. Folia Primatologica, 77(1-2): 50-71. 

Bearder SK, Svensson MS & Butynski TM (2017). Galago moholi. The IUCN Red List of 

Threatened Species 2016.  

Bearder SK, Ambrose L, Harcourt C, Honess P, Perkin A, Pimley E, Pullen S & Svoboda N 

(2003). Species-typical patterns of infant contact, sleeping site use and social cohesion 

among nocturnal primates in Africa. Folia Primatologica, 74(5-6): 337-254. 

Bersacola E, Svensson MS & Bearder SK (2015). Niche partitioning and environmental 

factors affecting abundance of strepsirrhines in Angola. American Journal of 

Primatology, 77(11): 1179-1192.  

Bersacola E, Svensson MS, Bearder SK, Mills M & Nijman V (2014). Hunted in Angola: 

surveying the bushmeat trade. SWARA, January - March: 31-36.  

Boinski S & Cropp SJ (1999). Disparate data sets resolve squirrel monkey (Saimiri) 

taxonomy: implications for behavioral ecology and biomedical usage. International 

Journal of Primatology, 20(2): 237-256. 

Bowen-Jones E, Brown D & Robinson EJZ (2003). Economic commodity or environmental 

crisis? An interdisciplinary approach to analysing the bushmeat trade in Central and 

West Africa. Area, 35(4): 390-402. 

Brashares JS (2003) Behavioural, ecological, and life-history correlates of mammal 

extinctions in West Africa. Conservation Biology, 17(3): 733-743. 

Brockelman WY & Ali R. 1987. Methods of surveying and sampling forest primates 

populations. In: Primate conservation in the tropical rain forest, Marsh CW & 

Mittermeier RA (Eds.). New York: Alan R. Liss. Inc. pp. 23-62. 

Buckland ST, Anderson DR, Burnham KP et al (2001). Introduction to distance sampling: 

estimating abundance of biological populations. Oxford: Oxford University Press. 



58 

 

Burnham D, Bearder SK, Cheyne SM, Dunbar RIM & Macdonald DW (2013). Predation by 

mammalian carnivores on nocturnal primates: is the lack of evidence support for the 

effectiveness of nocturnality as an antipredator strategy? Folia Primatologica, 83(3-6): 

236-251. 

Butynski TM & de Jong YA (2007). Distribution of the potto Perodicticus potto (Primates: 

Lorisidae) in Eastern Africa, with a description of a new subspecies from Mount Kenya. 

Journal of East African Natural History, 96(2): 113-147.  

Butynski TM & de Jong YA (2012). Survey of the primates of the Loita Hills, Kenya. 

Unpublished report by Eastern Africa Primate Diversity and Conservation Program, 

Kenya. 

Butinsky TM, Ehardt CL & Struhsaker TT (1998). Notes on two dwarf galagos (Galagoides 

udzungwensis and Galagoides orinus) in the Udzungwa Mountains, Tanzania. Primate 

Conservation, 18: 69-75. 

Cáceres A, Melo M, Barlow J & Mills MSL (2016). Radiotelemetry reveals key data for the 

conservation of Sheppardia gabela (Rand, 1957) in the Angolan Escarpment forest. 

African Journal of Ecology, 54: 317–327. 

Campbell CJ, Fuentes A, MacKinnon KC, Bearder SK & Stumpf RM (2011). Primates in 

perspective. Oxford: Oxford University Press.  

Campbell G, Head J, Junker J & Nekaris KAI (2016). Primate abundance and distribution: 

background concepts and methods. In: An introduction to primate conservation, Wich 

SA & Marshall AJ (Eds.). Oxford: Oxford University Press. pp. 79-110. 

Candanedo I & Samudio Jr R (2005). Construyendo un mecanismo para medir el éxito de la 

conservación en el Alto Chagres. Panama City, Panama.  

Ceballos-Mago N, González CE & Chivers DJ (2010). Impact of the pet trade on the 

Margarita capuchin monkey Cebus apella margaritae. Endangered Species Research, 

12(1): 57-68. 

Chapman CA & Peres CA (2001). Primate conservation in the new millennium: the role of 

scientists. Evolutionary Anthropology, 10: 16-33.  



59 

 

Charles-Dominique P (1977). Ecology and behaviour of nocturnal primates. New York: 

Columbia University Press.  

Clark VR, Barker NP & Mucina L (2011). The Great Escarpment of South Africa: A new 

frontier for biodiversity exploration. Biodiversity & Conservation, 20: 2543–2561. 

Contreras-Hermosilla A (2000). The underlying causes of forest decline (No. CIFOR 

Occasional Paper no. 30). Bogor, Indonesia: CIFOR. 

Cotton A, Clark F, Boubli JP & Schwitzer C (2016). IUCN Red List of Threatened primate 

species. In: An introduction to primate conservation, Wich SA & Marshall AJ (Eds.). 

Oxford: Oxford University Press. pp. 31-38. 

Couper M, Kapteyn A, Schonlau M & Winter J (2007). Noncoverage and nonresponse in an 

Internet survey. Social Science Research, 36(1): 131-148. 

Cowlishaw G (1999). Predicting the pattern of decline of African primate diversity: an 

extinction debt from historical deforestation. Conservation Biology, 13(5): 1183-1193. 

Cowlishaw G & Dunbar R (2000). Primate conservation biology. Chicago: Chicago 

University Press.  

Croce AV (2009). Habitat use, abundance, and ecology of four species of galagos at Moka, 

Bioko Island, Equatorial Guinea. Unpublished report to the Bioko Biodiversity 

Protection Program, Drexel University, Philadelphia. 

Defler TR & Bueno ML (2007), Aotus diversity and the species problem. Primate 

Conservation, 22: 55-70. 

de Jong YA & Butynski TM (2012). The primates of East Africa: Country lists and 

conservation priorities. African Primates, 7(2): 135-155. 

de Jong YA, Butynski TM & Svensson MS (2017a). Galago senegalensis. The IUCN Red 

List of Threatened Species 2016.  

de Jong YA, Butynski TM, Perkin AW, Svensson MS & Pimley ER (2017b). Perodicticus 

ibeanus. The IUCN Red List of Threatened Species 2016. 



60 

 

Dinesen L, Lehmberg T, Rahner MC & Fjeldså J (2001). Conservation priorities for the 

forests of the Udzungwa Mountains, Tanzania, based on primates, duikers and birds. 

Biological Conservation, 99(2): 223-236. 

Duarte-Quiroga A & Estrada A (2003). Primates as pets in Mexico City: an assessment of the 

species involved, source of origin, and general aspects of treatment. American Journal 

of Primatology, 61: 53-60. 

Duckworth JW (1998). The difficulty of estimating population densities of nocturnal forest 

mammals from transect counts of animals. Journal of Zoology, 246(4): 466-468. 

Erkert HG, Fernandez-Duque E, Rotundo M & Scheideler A (2012). Seasonal variation of 

temporal niche in wild owl monkeys (Aotus azarae azarae) of the Argentinian Chaco: a 

matter of masking? Chronobiology International, 29: 702-714. 

Estrada A, Garber PA, Pavelka MSM & Luecke L (2005). Overview of the Mesoamerican 

primate fauna, primate studies, and conservation concerns. In: New perspectives in the 

study of Mesoamerican primates: distribution, ecology, behavior, and conservation, 

Estrada A, Garber PA, Pavelka MSM & Luecke L (Eds.). New York: Springer. pp. 1-

22. 

Estrada A, Garber PA, Rylands AB, Roos C, Fernandez-Duque E, Di Fiore A. Nekaris KAI, 

Nijman V, Heymann EW, Lambert JE, Rovero F, Barelli C, Setchell JM, Gillespie TR, 

Mittermeier RA, Arregoitia LV, de Guinea M, Gouveia S, Dobrovolski R, Shanee S, 

Shanee N, Boyle SA, Fuentes A, MacKinnon KC, Amato KR, Meyer ALS, Wich S, 

Sussman SRW, Pan R, Kone I & Li B (2017). Impending extinction crisis of the 

world’s primates: Why primates matter. Science Advances, 3: e1600946. 

Fa JE & Yuste JG (2001). Commercial bushmeat hunting in the Monte Mitra forest, 

Equatorial Guniea: extent and impact. Animal Biodiversity Conservation, 24: 31-52. 

Fa JE, Peres CA & Meeuwig J (2002). Bushmeat exploitation in tropical forests: an 

intercontinental comparison. Conservation Biology, 16(1): 232-237. 

Fa JE, Seymour S, Dupain J, Amin R, Albrechtsen L & Mcdonald D (2006). Getting to grips 

with the magnitude of exploitation: bushmeat in the Cross-Sanaga river region, Nigeria 

and Cameroon. Biological Conservation, 129(4): 497-510.  



61 

 

[FAO] Food and Agriculture Organization of the United Nations (2016). Global forest 

resources assessment 2015: How are the world’s forests changing? Rome: FAO. 

Fearnside PM (2005). Deforestation in Brazilian Amazonia: history, rates, and consequences. 

Conservation Biology, 19: 680-688. 

Fernandez-Duque E (2011). Aotinae: social monogamy in the only nocturnal anthropoid. In: 

Primates in perspective, Campbell CJ, Fuentes A, MacKinnon KC, Bearder SK & 

Stumpf RM (Eds.). Oxford: Oxford University Press. pp. 140-154. 

Fernandez-Duque E, de la Iglesia H & Erkert HG (2010). Moonstruck primates: owl monkeys 

(Aotus) need moonlight for nocturnal activity in their natural environment. PLoSONE, 

5(9): e12572. 

Fernandez-Duque E, Corley MK & Spence-Aizenberg A (2013). Aotidae (night monkeys). In: 

Handbook of the mammals of the world. Vol 3: primates, Mittermeier RA, Rylands AB 

& Wilson DE (Eds.). Barcelona: Lynx Edicions. pp. 414-431.  

Figueiredo E (2010). Diversity and endemism of Rubiaceae in Angola. In: Systematics and 

conservation of African plants, Van der Burgt X, Van der Maesen J & Onana J.-M 

(Eds.). Kew: Royal Botanic Gardens. pp. 15–22. 

Fitzgibbon CD, Mogaka H & Fanshawe JH (1995). Subsistence hunting in Arabuko‐Sokoke 

Forest, Kenya, and its effects on mammal populations. Conservation Biology, 9(5): 

1116-1126. 

Fondo Chagres (2009). Plan Estratégico del Fondo Chagres para el periodo 2010 – 2016. 

Panama: Fundacion Parque National Chagres.  

Fuentes A (2006). Human-nonhuman primate interconnections and their relevance to 

anthropology. Ecological and Environmental Anthropology, 1: 1-12. 

Ganzhorn JU, Rakotondranary SJ & Ratovonamana YR (2011). Habitat description and 

phenology. In: Field and laboratory methods in primatology, Setchell JM & Curtis DJ 

(Eds.). Cambridge: Cambridge University Press. pp. 51-68. 

Garcia JE & Braza F (1993). Sleeping sites and lodge trees of the night monkey (Aotus 

azarae) in Bolivia. International Journal of Primatology, 14: 467-477. 



62 

 

Gardner CJ & Davies ZG (2014). Rural bushmeat consumption within multiple-use protected 

areas: qualitative evidence from southwest Madagascar. Human Ecology, 42(1): 21-34. 

Gascon C, Malcolm JR, Patton JL, da Silva MNF, Bogart JP, Lougheed SC, et al. (2000). 

Riverine barriers and the geographic distribution of Amazonian species. Proceedings of 

the National Academy of Sciences, 97(25): 13672-13677. 

Gaubert P, Njiokou F, Olayemi A et al. (2014). Bushmeat genetics: setting up a reference 

framework for the DNA typing of African forest bushmeat. Molecular Ecology 

Resources, 15(3): 633-651.  

Gibbs HK, Ruesch AS, Achard F, Clayton MK, Holmgren P, Ramankutty N & Foley JA 

(2010). Tropical forests were the primary sources of new agricultural land in the 1980s 

and 1990s. Proceedings of the National Academy of Sciences, 107: 16732-16737. 

Goldman E (1914). Description of new mammals from Panama. Smithsonian Miscellaneous 

Collections, 63: 1-7. 

Gould L, Sauter M & Cameron A (2011). Lemuriforms. In: Primates in perspective, 

Campbell CJ, Fuentes A, MacKinnon KC, Bearder SK & Stumpf RM (Eds.). Oxford: 

Oxford University Press. pp 55-78. 

Gozalo A & Montoya E (1990). Reproduction of the owl monkey (Aotus nancymai) in 

captivity. American Journal of Primatology, 21(1): 61-68. 

Green KM (1978). Primate censusing in northern Colombia: a comparison of two techniques. 

Primates, 19(3): 537-550.  

Groves CP (2001). Primate taxonomy. Washington, D.C: Smithsonian Institution Press. 

Groves CP (2016). Species concept and conservation. In: An introduction to primate 

conservation, Wich SA & Marshall AJ (Eds.). Oxford: Oxford University Press. pp. 39-

52. 

Grubb P, Butynski TM, Oates JF, Bearder SK, Disotell TR, Groves CP & Struhsaker TT 

(2003). Assessment of the diversity of African primates. International Journal of 

Primatology, 24(6): 1301-1357 



63 

 

Haddow AJ & Ellice JM (1964). Studies on bush-babies (Galago spp.) with special reference 

to the epidemiology of yellow fever. Transactions of the Royal Society of Tropical 

Medicine and Hygiene, 58: 521-538. 

Hansen MC, Potapov PV, Moore R, Hancher M, Turubanova SA, Tyukavina A, Thau D, 

Stehman SV, Goetz SJ, Loveland TR, Kommareddy A, Egorov A, Chini L, Justice CO 

& Townshend JRG (2013). High-resolution global maps of 21st-century forest cover 

change. Science, 342: 850–853. 

Harcourt A & Wood M (2012). Rivers as barriers to primate distributions in Africa. 

International Journal of Primatology, 33(1): 168-183.  

Hershkovitz P (1983). Two new species of night monkeys, genus Aotus (Cebidae, Primates): a 

preliminary report on Aotus taxonomy. American Journal of Primatology, 4: 209-243. 

Hofmann T, Ellenberg H & Roth HH (1999). Bushmeat: a natural resource of the moist forest 

regions of West Africa. With particular consideration of two duiker species in Côte 

d’Ivoire and Ghana. Eschborn: Deutsche Gesellschaft für Technische Zusammenarbeit.  

Huck M, Fernandez-Duque E, Babb P & Schurr T (2014). Correlates of genetic monogamy in 

socially monogamous mammals: insights from Azara's owl monkeys. Proceedings of 

the Royal Society B, 281(1782): http//dx.doi.org/10.1098/rspb.2014.0195 

[IUCN] International Union for Conservation of Nature and Natural Resources (2017). The 

IUCN Red List of Threatened Species 2016-3. Available at: http://www.iucnredlist.org/ 

Jenkins RKB, Keane A, Rakotoarivelo AR, Rakotomboavonjy V, Randrianandrianina FH, 

Razafimanahaka HJ, Ralaiarimalala SR & Jones JPG (2011). Analysis of patterns of 

bushmeat consumption reveals extensive exploitation of protected species in eastern 

Madagascar. PloS one: 6(12): e27570. 

Juarez CP, Rotundo MA, Berg W & Fernández-Duque E (2011). Costs and benefits of radio-

collaring on the behavior, demography, and conservation of owl monkeys (Aotus 

azarai) in Formosa, Argentina. International Journal of Primatology, 32(1): 69-82. 

Juste J, Fa JE, Perez del Val J & Castroviejo J (1995). Market dynamics of bushmeat species 

in Equatorial Guinea. Journal of Applied Ecology, 32: 454-467. 



64 

 

Kagoro-Rugunda G (2004). Crop raiding around Lake Mburo National Park, Uganda. African 

Journal of Ecology, 42(1): 32-41. 

Kamilar JM, Beaudrot L & Reed KE (2014). The influences of species richness and climate 

on the phylogenetic structure of African haplorhine and strepsirrhine primate 

communities. International Journal of Primatology, 35: 1105-1121. 

Kaplin BA & William A (2013). Behaviour within group. In: Primate ecology and 

conservation: a handbook of techniques, Sterling EJ, Bynum N & Blair ME (Eds.). 

Oxford: Oxford University Press. pp. 58-78. 

Karesh WB, Cook RA, Bennett EL & Newcomb J (2005). Wildlife trade and global disease 

emergence. Emerging Infectious Diseases, 11: 1000-1002. 

Kigyagi AJ (2002). Some ecological aspects of warthogs (Phacochoerus aethiopicus pallas) 

in Lake Mburo National Park, South Western Uganda. MSc dissertation, Mbarara 

University of Science and Technology, Mbarara Uganda. 

Kingdon JS (1971). East African mammals. an atlas of evolution in Africa, Vol. 1. London: 

Academic Press. 

Kingdon J (2015). The Kingdon field guide to African mammals. London: Bloomsbury 

Publishing Ltd.  

Kinzey WG (1997). New World primates: ecology, evolution and behaviour. New York: 

Aldine de Gruyter. 

Kirkby CA, Giudice-Granados R, Day B, Turner K, Velarde-Andrade LM, Dueñas-Dueñas A, 

Lara-Rivas JC & Douglas WY (2010). The market triumph of ecotourism: an economic 

investigation of the private and social benefits of competing land uses in the Peruvian 

Amazon. PLoS One, 5(9): e13015. 

Kühl H, Maisels F, Ancrenaz M & Williamson EA (2008). Best practice guidelines for 

surveys and monitoring of great ape populations. Gland, Switzerland: IUCN/SSC 

Primate Specialist Group. 

Laurance WF, Croes BM, Guissouegou N, Buij R, Dethier M & Alonso A (2008). Impacts of 

roads, hunting, and habitat alteration on nocturnal mammals in African rainforests. 

Conservation Biology, 22: 721-732. 



65 

 

Linder JM, Sawyer SC & Brashares JS (2013). Primates in trade. In: Primate ecology and 

conservation, Sterling E, Bynum N & Blair M (Eds.). Oxford: Oxford University Press. 

pp. 323-345.  

Málaga CA, Weller RE, Buschbom RL, Baer JF & Kimsey BB (1997). Reproduction of the 

owl monkey (Aotus spp.) in captivity. Journal of Medical Primatology, 26(3): 147-152. 

Maldonado AM & Peck MR (2014). Research and in situ conservation of owl monkeys 

enhances environmental law enforcement at the Colombian‐Peruvian border. American 

Journal of Primatology, 76(7): 658-669. 

Maldonado AM, Nijman V & Bearder SK (2009). Trade in night monkeys Aotus spp. in the 

Brazil-Colombia-Peru tri-border area: international wildlife trade regulations are 

ineffectively enforces. Endangered Species Research, 9(2): 143-149.  

Marshall AJ & Wich SA (2016a). Why conserve primates? In: An introduction to primate 

conservation, Wich SA & Marshall AJ (Eds.). Oxford: Oxford University Press. pp. 13-

30. 

Marshall AJ & Wich SA (2016b). Future directions for primate conservation research. In: An 

introduction to primate conservation, Wich SA & Marshall AJ (Eds.). Oxford: Oxford 

University Press. pp. 287-296. 

Masters JC & Brothers DJ (2002). Lack of congruence between morphological and molecular 

data in reconstructing the phylogeny of the Galagonidae. American Journal of Physical 

Anthropology, 117: 79-93.  

Masters JC, Génin F, Couette S, Groves CP, Nash SD, DelPero M & Pozzi L (2017). A new 

genus for the eastern dwarf galagos (Primates: Galagidae). Zoological Journal of the 

Linnean Society, Online First. 

Mbete RA, Banga-Mboko H, Racey P, Mfoukou-Ntsakala A et al. (2011). Household 

bushmeat consumption in Brazzaville, the Republic of the Congo. Tropical 

Conservation Science, 4: 187-202 

Mills MS, Olmos F, Melo M & Dean WRJ (2011). Mount Moco: its importance to the 

conservation of Swierstra’s Francolin Pternistis swierstrai and the Afromontane avi-

fauna of Angola. Bird Conservation International, 21: 119-133. 



66 

 

Milner-Gulland EJ & Bennett EL (2003). Wild meat: the bigger picture. Trends in Ecology & 

Evolution, 18(7): 351-357. 

Mittermeier RA, Schwitzer C, Rylands AB, Taylor LA, Chiozza F, Williamson EA & Wallis 

J (2012). Primates in peril: the world’s 25 most endangered primates 2012–2014. 

IUCN/Species Survival Commission (SSC) Primate Specialist Group (PSG), 

International Primatological Society (IPS), and Conservation International (CI), Bristol 

Conservation and Science Foundation (BCSF), Arlington, VA. 

Musing L, Suzuki K & Nekaris KAI (2015). Crossing international borders: the trade of slow 

lorises, Nycticebus spp., as pets in Japan. Asian Primate Journal, 5(1): 12-23. 

Nash LT & Whitten PL (1989). Preliminary observations on the role of Acacia gum chemistry 

in Acacia utilization by Galago senegalensis in Kenya. American Journal of 

Primatology, 17: 27-39. 

Nash LT, Bearder SK & Olson TR (1989). Synopsis of galago species characteristics. 

International Journal of Primatology, 10: 57–80. 

Nash LT, Zimmermann E & Butynski TM (2013). Galago senegalensis (Northern lesser 

galago). In: The mammals of Africa. Volume 2: primates, Butynski TM, Kingdon J & 

Kalina J (Eds.). London: Bloomsbury Publishing. pp. 245-429. 

Nekaris KAI (2003). Spacing system of the Mysore slender loris (Loris lydekkerianus 

lydekkerianus). American Journal of Physical Anthropology, 121: 86-96. 

Nekaris KAI (2013a). Family Galagidae (galagos). In: Handbook of the mammals of the 

world, Vol 3: primates, Mittermeier RA, Rylands AB & Wilson DE (Eds.). Barcelona: 

Lynx Edicions. pp. 184-209.  

Nekaris KAI (2013b). Family Lorisidae (angwantibos, pottos and lorises). In: Handbook of 

the mammals of the world, Vol 3: primates, Mittermeier RA, Rylands AB & Wilson DE 

(Eds.). Barcelona: Lynx Edicions. pp. 210-235.  

Nekaris KAI & Bearder SK (2011). The Lorisiform primates of Asia and mainland Africa: 

diversity shrouded in darkness. In: Primates in perspective, Campbell CJ, Fuentes A, 

MacKinnon KC, Bearder SK & Stumpf RM (Eds.). Oxford: Oxford University Press. 

pp. 34-54. 



67 

 

Nekaris KAI & Nijman V (2007). CITES proposal highlights rarity of Asian nocturnal 

primates (Lorisidae: Nycticebus). Folia Primatologica, 78: 211-214. 

Nekaris KAI & Nijman V (2013). The ethics of conducting field research – do long-term 

great ape field studies help to conserve primates? In: Ethics in the field: contemporary 

challenges, MacClancy J & Fuentes A (Eds.). Oxford: Berghahn Books. pp. 108-123.  

Nekaris KAI, Shepard CR, Starr CR & Nijman V (2010). Exploring cultural drivers for 

wildlife trade via an ethnoprimatological approach: a case study of slender and slow 

lorises (Loris and Nycticebus) in South and Southeast Asia. American Journal of 

Primatology, 72: 877-886. 

Newing H (2011). Conducting research in conservation: social science methods and practice. 

London: Routledge. 

Nije E, Cham AM & Touray O (2011). Niumi Marine National Park- management plan. 

Department of Parks and Wildlife Management, The Gambia. 

Nijman V, Nekaris KAI, Donati G, Bruford M & Fa J (2011). Primate conservation: 

measuring and mitigating trade in primates. Endangered Species Research, 13: 159-161.  

Ntiamoa-Baidu Y (1992). Local perceptions and value of wildlife reserves to communities in 

the vicinity of forest National Parks in western Ghana. Oxford: Oxford Environment 

and Development Group.  

Oates JF (2011). Primates of West Africa: a field guide and natural history. Arlington, VA: 

Conservation International. 

Oates JF & Ambrose L (2013). Arctocebus calabarensis (Calabar angwantibo). In: The 

mammals of Africa. Volume 2: primates, Butynski TM, Kingdon J & Kalina J (Eds.). 

London: Bloomsbury Publishing. pp. 400-401. 

Oates JF & Svensson MS (2017). Arctocebus calabarensis. The IUCN Red List of Threatened 

Species 2016.  

Oates JF, Butynski TM, Kingdon J, Bearder S & Pimley E (2008). Perodicticus edwardsi. 

IUCN 2013. IUCN Red List of Threatened Species. Version 2013.2. Available at: 

http://maps.iucnredlist.org/map.html?id=136852 Accessed on 13 January 2016. 

http://maps.iucnredlist.org/map.html?id=136852


68 

 

Obaldía III N (2001). Evaluation of drug and vaccine candidates in the human malaria/ Aotus 

monkey model. Report for U.S. Army Medical Research and Materiel Command. Fort 

Detrick (MD).  

Off EC (2003). Galago (Galago matschiei and Galagoides thomasi) locomotion and habitat 

use in Kibale National Forest, Uganda. MSc dissertation, Northern Illinois University, 

Dekalb, Illinois. 

Off EC, Isbell LA & Young TP (2008). Population density and habitat preferences of the 

Kenya lesser galago (Galago senegalensis braccatus) along the Ewaso Nyiro River, 

Laikipia, Kenya. Journal of East African Natural History, 97: 109-116. 

Olson TR (1979). Studies on aspects of the morphology and systematics of the genus 

Otolemur, 1859 (Primates: Galagidae). Ph.D. dissertation, University of London, 

London (University Microfilms No. 79-70, 038, Ann Arbor, Mich.). 

Olupot W, McNeilage AJ & Plumptre AJ (2009). An analysis of socioeconomics of bushmeat 

hunting at major hunting sites in Uganda. Kampala: Wildlife Conservation Society.  

Peres CA, Emilio T, Schietti J, Desmoulière SJ & Levi T (2016). Dispersal limitation induces 

long-term biomass collapse in overhunted Amazonian forests. Proceedings of the 

National Academy of Sciences, 113(4): 892-897. 

Perkin AW (2012). Contributions to our understanding of the biogeography, taxonomy and 

conservation of the cryptic and endemic forest dwelling vertebrate taxa of Tanzania and 

Kenya focusing on galagos (Primates: Galagidae), sengis (Insectivora: Macroscelidea) 

and birds (Aves). PhD dissertation, Oxford Brookes University, Oxford. 

Phillips SJ, Dudík M, Elith J, Graham CH, Lehmann A, Leathwick J & Ferrier S (2009). 

Sample selection bias and presence‐only distribution models: implications for 

background and pseudo‐absence data. Ecological Applications, 19(1): 181-197. 

Pimley ER (2002). The behavioural ecology and genetics of two nocturnal prosimians: pottos 

(Perodicticus potto edwardsi) and Allen’s bushbabies (Galago alleni cameronensis). 

PhD dissertation, University of Cambridge, Cambridge. 

Pimley ER (2009). A survey of nocturnal primates (Strepsirrhini: Galaginae, Perodictinae) in 

southern Nigeria. African Journal of Ecology, 47: 784-787. 



69 

 

Pimley ER & Bearder SK (2013). Perodicticus potto (Potto). In: The mammals of Africa. 

Volume 2: primates, Butynski TM, Kingdon J & Kalina J (Eds.). London: Bloomsbury 

Publishing. pp. 393-398. 

Plumptre AJ (2000). Monitoring mammal populations with line transect techniques in African 

forests. Journal of Applied Ecology, 37(2): 356-368. 

Plumptre AJ, Sterling EJ & Buckland ST (2013). Primate census and survey techniques. In: 

Primate ecology and conservation: a handbook in techniques, Sterling EJ, Bynum N & 

Blair ME (Eds.). Oxford: Oxford University Press. pp. 10-26. 

Pozzi L, Disotell TR & Masters JC (2014). A multilocus phylogeny reveals deep lineages 

within African galagids (Primates: Galagidae). BMC Evolution Biology, 14: 72. 

Pozzi L, Nekaris KAI, Perkin A, Bearder SK. Pimley ER, Schulze H, Streicher U, Nadler T, 

Kitchener A, Zischler H, Zinner D & Roos C (2015). Remarkable ancient divergence 

amongst neglected lorisiform primates. Zoological Journal of the Linnean Society, 

175(3): 661-674.  

Pullen S & Bearder SK (2013). Galago moholi (Southern lesser bushbaby). In: The mammals 

of Africa. Volume 2: primates, Butynski TM, Kingdon J & Kalina J (Eds.). London: 

Bloomsbury Publishing. pp. 430-433. 

Rappold I & Erkert HG (1994). Re-entrainment, phase-response and range of entrainment of 

circadian rhythms in owl monkeys (Aotus lemurinus) of different age. Biological 

Rhythm Research, 25(2): 133-152. 

Rasoloharijaona S, Rakotosamimanana B, Randrianambinina B & Zimmermann E (2003). 

Pair‐specific usage of sleeping sites and their implications for social organization in a 

nocturnal Malagasy primate, the Milne Edwards' sportive lemur (Lepilemur edwardsi). 

American Journal of Physical Anthropology, 122(3): 251-258. 

Razafimanahaka JH, Jenkins RKB, Andriafidison D, Randrianandrianina F, 

Rakotomboavonjy V, Keane A & Jones JPG (2012). Novel approach for quantifying 

illegal bushmeat consumption reveals high consumption of protected species in 

Madagascar. Oryx, 46: 584-592. 



70 

 

Reuter KE, Gilles H, Wills AR & Sewall BJ (2016). Live capture and ownership of lemurs in 

Madagascar: extent and conservation implications. Oryx, 50(2): 344-354. 

Robinson JG (1995) Hunting wildlife in forest patches: an ephemeral resource. New York, 

USA: Wildlife Conservation Society. 

Robinson WD, Angehr GR, Robinson TR, Petit LJ, Petit DR & Brawn JD (2004). 

Distribution of bird diversity in a vulnerable Neotropical landscape. Conservation 

Biology, 18(2): 510-518. 

Rojas Briñez DK (2011). Comercio de fauna silvestre en el departamento del Tolima-

Colombia bajo el contexto de la demanda internacional de especies. MSc dissertation, 

Universidad Internacional de Andalucía, Spain. 

Romeiras MM, Figueira R, Duarte MC, Beja P & Darbyshire I (2014). Documenting 

biogeographical patterns of African timber species using herbarium records: A 

conservation perspective based on native trees from Angola. PLoS One, 9: e103403. 

Ross C & Reeve N (2011). Survey and census methods: population distribution and density. 

In: Field and laboratory methods in primatology, Setchell JM & Curtis DJ (Eds.). 

Cambridge: Cambridge University Press. pp. 111-132. 

Rovero F, Struhsaker TT, Marshall AR, Rinne TA, Pedersen UB, Butynski TM, Ehardt CL & 

Mtui AS (2006). Abundance of diurnal primates in Mwanihana Forest, Udzungwa 

Mountains, Tanzania: a multi-observer comparison of line-transect data. International 

Journal of Primatology, 27: 675–697. 

Ruiz-García M, Vásquez C, Camargo E, Castellanos-Mora LF, Gálvez H, Leguizamón N & 

Shostell JM (2013). Molecular genetics analysis of mtDNA COII gene sequences shows 

illegal traffic of night monkeys (Aotus, Platyrrhini, Primates) in Colombia. Journal of 

Primatology, 2(1): 1-9. 

Russo SE & Chapman CA (2011). Primate seed dispersal: linking behavioural ecology with 

forest community structure. In: Primates in perspective, Campbell CJ, Fuentes A, 

MacKinnon KC, Bearder SK & Stumpf RM (Eds.). Oxford: Oxford University Press. 

pp. 523-534. 



71 

 

Rylands AB, Mittermeier RA & Silva Jr JS (2012). Neotropical primates: taxonomy and 

recently described species and subspecies. International Zoo Yearbook, 46: 11-24. 

Schwitzer C, Mittermeier RA, Johnson SE, Donati G, Irwin M, Peacock H et al. (2014). 

Averting lemur extinctions amid Madagascar’s political crisis. Science, 343: 842-843. 

Schwitzer C, Mittermeier RA, Rylands AB et al. (2012). Primates in peril: the world’s 25 

most endangered primates 2012− 2014. IUCN/Species Survival Commission (SSC) 

Primate Specialist Group (PSG), International Primatological Society (IPS), and 

Conservation International (CI), Bristol Conservation and Science Foundation (BCSF), 

Arlington, VA.  

Setchell JM (2012). On editing the International Journal of Primatology. International 

Journal of Primatology, 33(1): 1-9. 

Shanee N (2012). Trends in local wildlife hunting, trade and control in the Tropical Andes 

Biodiversity Hotspot, northeastern Peru. Endangered Species Research, 19(2): 177-186. 

Shanee S & Shanee N (2011). Observations of terrestrial behaviour in the Peruvian night 

monkey (Aotus miconax) in Anthropogenic landscape, La Esperanza, Peru. Neotropical 

Primates, 18(2): 55-58.  

Shanee S, Allgas N & Shanee N (2013). Preliminary observations on the behavior and 

ecology of the Peruvian night monkey (Aotus miconax: Primates) in a remnant cloud 

forest patch, north eastern Peru. Tropical Conservation Science, 6(1): 138-148. 

Shanee S, Allgas N, Shanee N & Campbell N (2015). Distribution survey, ecological niche 

modelling and conservation assessment of the Peruvian Night Monkey: Aotus Miconax 

Thomas, 1927 (Mammalia: Primates: Aotidae) in north-eastern Peru, with notes on the 

distributions of Aotus spp. Gray, 1870. Journal of Threatened Taxa, 7(3): 6947-6964. 

Skinner JD & Smithers RHN (2005). The mammals of the southern African Sub-region. 

Cambridge: Cambridge University Press.  

Snelson D & Wilson A (1994). Lake Mburo National Park Guidebook. African Wildlife 

Foundation (AWF) and Swedish International Development Cooperation Agency 

(SIDA), Kampala, Uganda. 



72 

 

Starr C, Nekaris KAI, Streicher U & Leung L (2010). Traditional use of slow lorises 

Nycticebus bengalensis and N. pygmaeus in Cambodia: an impediment to their 

conservation. Endangered Species Research, 12: 17-23. 

Stokes G (2011). Relative abundance and habitat use of galagos in Moka, Bioko Island, 

Equatorial Guinea. Published report. 

Strier KB (2011). Conservation. In: Primates in perspective, Campbell CJ, Fuentes A, 

MacKinnon KC, Bearder SK & Stumpf RM (Eds.). Oxford: Oxford University Press. 

pp. 664-675. 

Svensson MS & Bearder SK (2013). Sightings and habitat use of the Northern lesser galago 

(Galago senegalensis senegalensis) in Niumi National Park, The Gambia. African 

Primates, 8: 51-58.  

Svensson MS & Bearder SK (2017). Galagoides thomasi. The IUCN Red List of Threatened 

Species 2016.  

Svensson MS & Bersacola E (2013). Sightings of thick-tailed greater galago Otolemur 

crassicaudatus monteiri (Bartlett in Gray, 1863) near Lake Mburo National Park, South 

Uganda. African Primates, 8: 63-66. 

Svensson MS & Nekaris KAI (2017). Arctocebus aureus. The IUCN Red List of Threatened 

Species 2016.  

Svensson MS & Pimley E (2017). Perodicticus edwardsi. The IUCN Red List of Threatened 

Species 2016.  

Svensson MS, Bersacola E & Bearder SK (2017a). Galagoides demidovii. The IUCN Red 

List of Threatened Species 2016.  

Svensson MS, Pimley E, Gonedelé Bi & Oates JF (2017b). Perodicticus potto. The IUCN 

Red List of Threatened Species 2016.  

Svensson MS, Bersacola E, Nijman V, Mills M & Bearder SK (2017c). Galagoides 

kumbirensis. The IUCN Red List of Threatened Species 2016. 

Svensson MS, Bersacola E, Mills MSL, Munds RA, Nijman V, Perkin A, Masters JC, Couette 

S, Nekaris KAI & Bearder SK (2017d). A giant among dwarfs: a new species of galago 



73 

 

(Primates: Galagidae) from Angola. American Journal of Physical Anthropology, 

163(1): 30-43. 

Svensson MS & Friant SC (2014). Threats from trading and hunting of pottos and 

angwantibos in Africa resemble those faced by slow lorises in Asia. Endangered 

Species Research, 23(2): 107-114.  

Svensson MS, Ingram D, Nekaris KAI, Nijman V (2015). Trade and ethnozoological use of 

African lorisiforms in the last 20 years. Hystrix- Italian Journal of Mammology, 26(2): 

153-161.  

Svensson MS, Samudio R, Bearder SK & Nekaris KAI (2010). Density estimates of 

Panamanian owl monkeys (Aotus zonalis) in three habitat types. American Journal of 

Primatology, 72: 187-192  

Svensson MS, Shanee S, Shanee N, Bannister FB, Cervera L, Donati G, Huck M, 

Jerusalinsky L, Juarez CP, Maldonado AM, Mollinedo JM, Méndez-Carvajal PG, 

Argandoña MAM, Mollo Vino AD, Nekaris KAI, Peck M, Rey-Goyeneche J, Spaan D 

& Nijman V (2016). Disappearing in the night: an overview on trade and legislation of 

night monkeys in South and Central America. Folia Primatologica, 87(5): 332-348. 

[UWA] Ugandan Wildlife Authority (2016). Lake Mburo National Park. Available at: 

http://www.ugandawildlife.org/explore-our-parks/parks-by-name-a-z/lake-mburo-

national-park Accessed on 9 August 2016. 

van der Heide G, Fernandez-Duque E, Iriart D & Juárez CP (2012). Do forest composition 

and fruit availability predict demographic differences among groups of territorial owl 

monkeys (Aotus azarai)? International Journal of Primatology, 33: 184-207. 

Wallace GE (2005). Identification, abundance, and behaviour of galagos (Primates, 

Galagidae) in the Shire Highlands, Malawi. MSc dissertation, Oxford Brookes 

University, Oxford. 

Wallace RB, Painter RLE & Taber AB (1998). Primate diversity, habitat preferences and 

population density estimates in Noel Kempff Mercado National Park, Santa Cruz, 

Bolivia. American Journal of Primatology, 46: 197-211. 

http://www.ugandawildlife.org/explore-our-parks/parks-by-name-a-z/lake-mburo-national-park
http://www.ugandawildlife.org/explore-our-parks/parks-by-name-a-z/lake-mburo-national-park


74 

 

Weisenseel K, Chapman CA & Chapman LJ (1993). Nocturnal primates of Kibale Forest: 

effects of selective logging on prosimian densities. Primates, 34(4): 445-50. 

Wich SA & Marshall AJ (2016). An introduction to primate conservation. In: An introduction 

to primate conservation, Wich SA & Marshall AJ (Eds.). Oxford: Oxford University 

Press. pp. 1-12. 

Williamson EA & Feistner ATC (2011). Habituating primates: process, techniques, variables 

and ethics. In: Field and laboratory methods in primatology: a practical guide, 

Cambridge: Cambridge University Press. pp. 33-50. 

Worldbank (2015). Climate change knowledge portal for development practitioners and 

policy makers. Available at: www.worldbank.org/climateportal Accessed on 16 July 

2015. 

Wright PC (1994). The behavior and ecology of the owl monkey. In: Aotus: the owl monkey, 

Baer JF, Weller RE & Kakoma I (Eds.). San Diego: Academic Press. pp. 97-112. 

Zimmermann E, Bearder SK, Doyle GA & Andersson AB (1988). Variations in vocal patterns 

of Senegal and South African lesser bushbabies and their implications for taxonomic 

relationships. Folia Primatologica, 51(2-3): 87-105. 

 

 

 

 

 

 

 

 

 

 

 

http://www.worldbank.org/climateportal


75 

ANNEXES 

Publications submitted, with statement scope of the candidate’s 
contribution in relation to the other authors in the case of multi-

authored work. 

THE PUBLICATIONS HAVE BEEN  
REMOVED FROM THIS THESIS DUE 

TO COPYRIGHT CONCERNS



76 

Annex 1 

Svensson MS, Samudio R, Bearder SK, Nekaris KAI (2010). Density estimates of 
Panamanian owl monkeys (Aotus zonalis) in three habitat types. American 

Journal of Primatology 72: 187- 192. 

Author contributions: Initiated the study: MSS, SKB, KAIN; collected data: MSS; analysis: MSS; wrote the 
paper: MSS, KAIN, RS, SKB; all authors approved the final submission. 



83 

Annex 2 

Svensson MS, Bearder SK (2013). Sightings and habitat use of the northern lesser 
galago (Galago senegalensis senegalensis) in Niumi National Park, the Gambia. 

African Primates, 8: 51-58. 

Author contributions: Initiated the study: MSS, SKB; collected data: MSS, SKB; analysis: MSS; wrote the 
paper: MSS, SKB; both authors approved the final submission. 



92 

Annex 3 

Svensson MS, Bersacola E (2013). Sightings of thick-tailed greater galago 
Otolemur crassicaudatus monteiri (Bartlett in Gray, 1863) Near Lake Mburo 

National Park, South Uganda. African Primates, 8: 63-66. 

Author contributions: Initiated the study: MSS; collected data: MSS, EB; analysis: MSS; wrote the paper: 
MSS; both authors approved the final submission. 



97 

Annex 4 

Bersacola E, Svensson MS, Bearder SK (2015). Niche partitioning and 
environmental factors affecting abundance of strepsirrhines in Angola. American 

Journal of Primatology, 77(11): 1179-1192. 

Author contributions: Initiated the study: MSS, EB; collected data: MSS, EB, SKB; analysis: EB; wrote the 
paper: MSS, EB; all authors approved the final submission. 



112 

Annex 5 

Svensson MS, Bersacola E, Mills MSL, Munds RA, Nijman V, Perkin A, Masters JC, 
Couette S, Nekaris KAI & Bearder SK (2017). A giant among dwarfs: a new species 

of galago (Primates: Galagidae) from Angola. American Journal of Physical 
Anthropology, 163(1): 30-43. 

I initiated this study along with E Bersacola and SK Bearder, and was thereafter involved in most parts of 
finalising the paper, including collecting the data and writing the paper.



127 

Annex 6 

Svensson MS, Friant SC (2014). Threats from trading and hunting of pottos and 
angwantibos in Africa resemble those faced by slow lorises in Asia. Endangered 

Species Research, 23(2): 107-114. 

Author contributions: Initiated the study: MSS; collected data: MSS, SCF; analysis: MSS, SCF; wrote the 
paper: MSS, SCF; both authors approved the final submission. 



136 

Annex 7 

Svensson MS, Ingram D, Nekaris KAI, Nijman V (2015). Trade and 
ethnozoological use of African lorisiforms in the last 20 years. Hystrix- Italian 

Journal of Mammology, 26(2): 153-161. 

Author contributions: Initiated the study: MSS; collected data: MSS, DI, VN; analysis: VN; wrote the paper: 
MSS, DI, VN, KAIN; all authors approved the final submission. 



146 

Annex 8 

Svensson MS, Shanee S, Shanee N, Bannister FB, Cervera L, Donati G, Huck M, 
Jerusalinsky L, Juarez CP, Maldonado AM, Mollinedo JM, Méndez-Carvajal PG, 

Argandoña MAM, Mollo Vino AD, Nekaris KAI, Peck M, Rey-Goyeneche J, Spaan 
D, Nijman V (2016). Disappearing in the night: an overview on trade and legislation 
of night monkeys in South and Central America. Folia Primatologica, 87(5): 332-

348. 

Author contributions: Initiated the study: MSS; collected data: MSS, SS, NS, FBB, LC, GD, MH, LJ, CPJ, 
AMM, JMM, PGCM, MAMA, ADMV, KAIN, MP, JRG, DS, VN; analysis: MSS, VN; wrote the paper: MSS, 

SS, NS, MH, KAIN, VN; all authors approved the final submission. 



164 

Annex 9 

Questionnaires distributed in Nigeria by S. Friant  

and 

Online questionnaires created in surveymonkey.com 



165 

 

 



166 

 

 



167 

 

 



168 

 

 



169 

 

 



170 

 

 

 

 

 

 

Annex 10 

 

Co-author statements on the  
contribution of Magdalena S Svensson on  

the Publications included in this PhD by Published Work 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



171 

 

 



172 

 

 



173 

 

 



174 

 

 



175 

 

 



176 

 

 




