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INTRODUCTION

Most studies on primates in Ghana have focused 
on diversity and distribution (Booth 1956; Asibey 1978; 
Abedi-Lartey & Amponsah 1999; Grubb 1998; Danquah 
et al. 2012) or on the conservation status of threatened 
species such as Cercopithecus roloway (e.g., Lindsay 
1996; Curtin 2002; Oates 2006).  Few studies have been 
conducted in Ghana on Lowe’s Monkey Cercopithecus 
lowei.  An account of its geographic distribution and 
locations of collected specimens is given by Lernould 
(1988) and Oates (1988, 2011) while Bourliere et al. 
(1970) and Galat & Galat-Luong (1985) described the 
general habitat, diet and behaviour of the taxon in Côte 
d’Ivoire.

While Lowe’s Monkey has been classified as Least 
Concern by The IUCN Red List of Threatened Species 
as a subspecies of C. campbelli (Oates et al. 2008), its 
populations are nonetheless decreasing (Oates 1999; 
Deschner & Kpelle 2003; Gatti 2010).  Lowe’s Monkeys 
can now be found only in a few protected areas, such 
as Boabeng-Fiema Monkey Sanctuary, Ankasa, Bia 
and Kakum Conservation Areas (KCA) and other forest 
reserves in Ghana (Danquah et al. 2012).

Since an initial survey of KCA primates almost 20 
years ago (Oates et al. 2000), there have not been further 
studies of the Lowe’s Monkey population.  This study 
was performed to determine encounter rates, troop/
group sizes and distribution of Lowe’s Monkeys in KCA 
and evaluate changes that have occurred since the ban 
on logging and hunting.  It also examined population 
distribution patterns, the impact of seasonal fluctuations, 
community structure and interactions of Lowe’s Monkeys 
with other mammals.

MATERIAL AND METHODS

Study site
Kakum Conservation Area is located between 1030’–

1051’W & 5020’–5040’N and was originally made up of the 
210km2 Kakum National Park (KNP) and its twin 150km2 
Assin Attandanso Resource Reserve (AARR).  It spans 
the Twifu Hemang Lower Denkyira, Assin and Abura-
Asebu-Kwamangkese districts of the Central Region of 
Ghana.  The Kakum forest and Assin Attandanso forests 
were legally re-gazetted as a national park and resource 
reserve in 1991 under the wildlife reserves regulations 
(L.I 1525) under the administrative jurisdiction of the 
Wildlife Division of the Forestry Commission (Wildlife 
Department 1996).  Under this law, no person is allowed 

to hunt or destroy any living organism in the reserve.
The area was initially placed under timber production 

by the Forestry Department until 1989 when its 
management was transferred to the Wildlife Division 
because of change in management status.  About 52 
communities are scattered around the conservation area.  
Prior to the transfer of administration of the area from 
the Forestry Department to the Wildlife Department, the 
communities used to hunt and extract non-timber forest 
products from the area. 

Timber exploitation started in the two reserves in 
1936 with Mahogany Khaya ivorensis being the principal 
species logged.  Other timber species were included for 
exploitation from the 1950s until 1989 when the two 
reserves were transferred from the Forestry Department 
to the Wildlife Department. 

The Kakum and Assin Attandanso forests were 
demarcated between 1925 and 1926 and managed 
as forest reserves in 1931 and 1937, respectively, as 
a source of timber production and protection of the 
watersheds of the Kakum and other rivers which supply 
water to Cape Coast and its surrounding areas by the 
then Governing Council of the Gold Coast (now Ghana).  
The legal framework was supplied by Section 4(4) of the 
Colonial Forest Ordinance, Cap 63 and gazetted in the 
Gold Coast Gazette. 

The conservation area has gone through a long period 
of disturbance as a result of commercial and subsistence 
hunting on the one hand and logging on the other.  Prior 
to timber exploitation, the reserve was more or less a 
virgin forest since there was no evidence that farming 
might have taken place there for any considerable length 
of time (Paijmans & Jack 1960).  It has, however, been 
alleged that the local people mined gold and clay several 
years before the area was reserved (Agyare 1995).

KCA forms part of the moist evergreen forest zone 
(Hall & Swaine 1981).  The rainfall pattern is bimodal 
with a two peak rainy seasons separated by a short dry 
period in August. The major wet season is between April 
and July, peaking in June, and the minor wet season is 
between September and November, peaking in October.  
The wet season is followed by a long dry season from 
December to April during which most streams dry up 
and rivers break into pools.  The mean annual rainfall is 
between 1500mm to 1750mm.  The prevailing wind is 
southwesterly and is generally light.  The average relative 
humidity is about 85% and the temperature fluctuates 
between 300C and 350C (Wildlife Department, Ghana 
1996).
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Cercopithecus campbelli 

as Cercopithecus campbelli and Cercopithecus lowei 

and gallery forests but is not common in marshy areas or 

but stays close to cover and avoids exposure (Bourliere 

or longitude was placed over the map of the study site. 

point of each transect, and two transects chosen at 

Transects were oriented northwards as a rule of thumb 

Each transect was straight and ran for a length of 

to indicate the distance covered during the census.  

Transects were measured with a GPS and laid out with 

A 3-person survey team was formed, trained and 
maintained throughout the survey to ensure consistency 

the census the observers moved along a transect line 

as standard items.  When a primate group was seen, 

remained on the transect line without following the 

· 

· 

· 
· 

(GPS)
· 

· 
(perpendicular distance from the transect line to the 
group

· 
group)

· Age class and sex of individuals in each group
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In each block, one group of monkeys was selected and 

(e.g., animals found on the same tree, foraging, 

nocturnal species.  The observer depended mostly on 
binoculars and the distances between the observer and 

depending on visibility.  The nomenclature of mammals 

              (Nt – N0)   
           

               N0

Where Nt 

N0= Encounter rate at the beginning of the period of 
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species between two samples of repeated measures. 

p 

km (SD = 0.03). 
The average group size encountered in the wet 

p = 0.09).

census of other protected forest areas conducted during 

were similar in all areas of the reserve, which contrasts 
with Ankasa Resource Reserve where primate signs were 

highest in a band going from this camp to the Ankasa 
Gate Camp.  This is likely due to the regular patrol 

low compared to other primate species surveyed in other 
areas, such as the Red Colobus Procolobus tephrosceles 

Procolobus waldroni, Roloway Monkey Cercopithecus 
roloway, and White-naped Mangabey Cercocebus 
lunulatus,

Monkey.  Detailed group encounter rates of several 
anthropoid species recorded in the current survey (Table 
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Monkeys in KCA was then 0.31 (SD=0.16) groups per km 
(Oates et al. 2000) representing the population at early 
days of wildlife conservation in KCA, after several years 
of logging and intensive hunting activity.  Comparative 
analysis indicated that the population growth is over 
200% spread over 17 years at an average rate of about 
13.6% per annum.  This comparison must be viewed with 
caution, since the distribution of transects, methods of 
data analysis and even the focal species used in both 
survey periods were different. The seasons of both 
survey periods were also different. 

Moreover, a similar primate population study 
conducted in two wildlife reserves and two forest 
reserves indicated the following KIAs: Ankasa (0.0427), 
Bia (0.0092), Cape Three Points Forest Reserve (0.0598) 
and Krokosua Hills forest reserve (0.0290) (Gatti 2010).

Relationship between Lowe’s Monkeys and other 
mammals of Kakum Conservation Area

Some observations were made on interactions 
between Lowe’s Monkeys and other mammals.  Lowe’s 
Monkeys occupy one or more niches and belong to guilds 

that can be defined by various combinations of habits 
or behaviors, such as: (i) arboreal against terrestrial, (ii) 
nocturnal against diurnal, and (iii) diet frugivore against 
folivore against insectivore (Bourliere, 1985). 

In all, 19 species were encountered in the conservation 
area, with distributions varying among forest blocks 
as shown in Table 3.  Monkeys predomimated, with 11 
species belonging to the Cercopithecidae, while 18% of 
other mammals were Bovidae.  Table 3 shows the details 
of the mammalian diversity indices at the various blocks 
of the conservation area in the dry and wet seasons.  
These mammals were normally found in close proximity 
to Lowe’s monkeys, indicating mutual tolerance.  Only 
one carnivore, Civettictis civetta, was encountered in 
relatively low numbers 0.01/km in both dry and wet 
seasons.

In all, four diurnal and two nocturnal primate species 
were encountered and confirmed to be currently present.  
Arranging them into eco-taxonomic categories, the KCA’s 
primates were arranged into four structures (Chapman et 
al. 1999) as follows:

(i) Pottos: Perodicticus potto; 

Table 1. Encounter rates per km (KIA) of anthropoid primates in Kakum Conservation Area during the dry and the wet seasons of 2009–2010

Forest block Lowe’s Monkey Lesser Spot-Nosed Monkey Geoffroy's Black-and-white 
Colobus Olive Colobus

wet dry wet dry wet dry wet dry

A 0.75 1.23 0.15 0.21 0.40 0.10 0.04 0.08

B 0.17 0.25 0.15 0.13 0.00 0.00 0.00 0.04

C 2.08 1.94 0.33 0.33 0.85 0.44 0.00 0.00

D 1.02 1.27 0.00 0.21 0.00 0.00 0.00 0.00

E 1.10 0.67 0.00 0.29 0.13 0.00 0.00 0.00

F 0.17 0.77 1.13 0.29 0.00 0.00 0.00 0.00

G 1.85 2.02 0.35 0.27 0.77 1.15 0.06 0.10

H 0.79 0.42 0.00 0.27 0.13 0.00 0.04 0.00

total 7.93 8.57 2.11 2.00 2.28 1.69 0.14 0.22

mean 0.99 1.07 0.26 0.25 0.29 0.21 0.02 0.03

Site name Lowe's monkey Lesser Spot-nosed 
monkey Cercopithecus sp. Geoffroy's Black-

and-white Colobus Olive colobus

Kakum (Antwikwaa)¹ 0.50 0.42 0.17 0.00 0.17

Kakum (Obuo)² 0.25 0.31 0.25 0.00 0.19

Kakum (Obuo)³ 0.19 0.50 0.00 0.00 0.06

Bia C. A. 0.07 0.14 0.05 0.00 0.00

Nini-Suhien NP 0.00 0.00 0.00 0.00 0.00

mean 0.20 0.27 0.09 0.00 0.08

Table 2. Group encounter rates per km (KIA) of anthropoid primates in Kakum Conservation Area, Bia Conservation Area and Nini-Suhien 
National Park in 1993 in Ghana (Oates et al. 2000)

¹ Struhsaker and Oates; ² Oates; ³ Struhsaker
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(ii) Galago: Galagoides demidoff; 
(iii) Arboreal cercopithecines: Cercopithecus lowei 

and Cercopithecus petaurista; 
(iv) Colobines: Procolobus verus and Colobus 

vellerosus. 
The Lowe’s Monkeys were observed to be associated 

with other mammals in most of the forest blocks. In 
blocks A and G, they were observed to be associated 
(foraging on the same trees or found in close range) with 
Black-and-white Colobus Monkeys Colobus vellerosus 
at one location.  Of the average of seven observations 
recorded, neither affilliative nor antagonistic interactions 
were observed between the two species.  The Black-and-
white Colobus Monkeys were observed in the emergent 
layer while the Lowe’s Monkeys were observed in the 
middle to lower canopy layer.

In all blocks, 80% of observations recorded 
associations (foraging and moving together) between 
Lowe’s Monkeys and Spot-nosed Monkeys Cercopithecus 
petaurista during the afternoon.  These species were 
observed to move together and feed from the same food 
source.  The Lowe’s Monkeys were normally found at 
lower layers than the Spot-nosed Monkeys.

In block A, Olive Colobus, Spot-nosed Monkey and 
Lowe’s Monkeys usually came together from mid-
morning (around 10.00 hours GMT) and foraged along 
the Cape Coast-Twifo Praso main road.  This observation 
was also made in block G near the satellite camp.  This 
observation could be influenced by proximity to safe 
human establishments.

In all the forest blocks, between 70–100 % of the 
observations recorded the presence of Duikers [Maxwell’s 
Duiker Philantomba maxwellii, Black Duiker Cephalophus 
niger, Bay Duiker Cephalophus dorsalis or Yellow-
backed Duiker Cephalophus silvicultor] foraging below 
the fruit trees where the Lowe’s Monkeys were found 
foraging.  These antelopes appear to take advantage of 
the opportunity of the monkeys dropping fruits from the 
canopy, which would not have been possible to reach for 
these species.

Comparison of Primate Community Structure in KCA to 
other African Forest Areas

Primate community structure in KCA has been 
consistent since the early 1990s, when the management 
of the park was converted from timber production to 
wildlife conservation.  Comparing the number of primate 
species recorded at KCA (6 species) to other primate 
ranges in Africa (Table 4), it could be deduced that the 
number of primate species encountered at KCA was too 
small as compared to the 11 primate species recorded in 
neighboring Tai National Park in Côte d’Ivoire and Tiwai 
Island Sanctuary in Sierra Leone respectively (Chapman 
et al. 1999). Though Douala-Edea forest (Cameroon) and 
Salonga forest (Democratic Republic of Congo) lack a 
terrestrial cercopithecine (i.e., species that spends more 
time on the forest floor than in the tree tops) similar to 
KCA, the number of species were 14 and 9 (Chapman et 
al. 1999) respectively.  These were both higher than the 

Table 3. KIAs of mammalian species encountered on transects in 
KCA during dry and wet seasons

Common name Scientific name KIA 
(dry)

KIA 
(wet)

Demidoff’s Galago Galagoides demidoff 0.15 0.04

Potto Perodictus potto 0.09 0.03

Lowe's Monkey Cercopithecus lowei 1.49 1.28

Lesser Spot-Nosed Monkey Cercopithecus petaurista 0.25 0.26

Geoffroy's Black-and-white 
Colobus Colobus vellerosus 0.21 0.28

Olive Colobus Procolobus verus 0.03 0.02

African Civet Civettictis civetta 0.01 0.01

African Brush-tailed 
Porcupine Atherurus africanus 0.02 0.01

Common Slender 
Mongoose Herpestes sanguinea 0.32 0.37

Tree Hyrax Dendrohyrax dorsalis 0.08 0.05

African Elephant Loxodonta cyclotis 0.10 0.17

Red River Hog Potamochoerus porcus 0.17 0.12

Bay Duiker Cephalophus dorsalis 0.11 0.13

Black Duiker Cephalophus niger 0.05 0.10

Yellow-backed Duiker Cephalophus silvicultor 0.01 0.03

Maxwell’s Duiker Philantomba maxwellii 0.29 0.29

Royal Antelope Neotragus pygmaeus 0.03 0.02

Bongo Tragelaphus euryceros 0.01 0.01

Bushbuck Tragelaphus scriptus 0.09 0.03

Table 4. Number of species in selected African primates 
communities sites after Chapman et al. (1999)

Site Country Number of Species

Tai National Park Cote d’Ivoire 11

Tiwai Island Sanctuary Sierra Leone 11

Douala Edéa Wildlife Reserve Cameroon 13–14

Salonga National Park D.R. Congo 8-9

Makokou Gabon 17

Ituri Forest D.R. Congo 17

Lopé National Park Gabon 15

Kibale National Park Uganda 11–13

Budongo Forest Reserve Uganda 8
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six found in KCA.  However, many primate communities 
show considerable variations in their number of species. 
For example, 17 species were found in Makokou forest 
(Gabon) and Ituri forest (Democratic Republic of Congo), 
15 at Lope forest in Gabon, 11–13 and eight at Kibale and 
Budongo forests respectively in Uganda. 

The numbers in these communities were distributed 
across the various eco-taxonomic categories. For example 
communities in western-central Africa (Cameroon and 
Gabon) are relatively richer in nocturnal prosimians 
(pottos and galagos) than other areas.  Communities in 
central Africa (Cameroon to the Democratic Republic of 
Congo) are relatively rich in arboreal cercopithecines, 
whilst West Africa (Sierra Leone and Côte d’Ivoire) was 
found to be richer in colobines (Chapman et al. 1999).  
Similarly, KCA recorded two prosimians, two arboreal 
cercopithecines and two colobines, which were neither 
terrestrial cercopithecines nor apes.  The reasons for 
the production of these patterns of variation in forest 
primate community structure could be the ecological 
variations occurring at different areas.  Vegetation 
structure may play a significant role in producing the high 
species-richness at Ituri and Makokou (Gabon) (Oates et 
al. 1990).  Oates et al. (1990) further argue that habitat 
heterogeneity tends to increase both the species richness 
and biomass of primate communities.

The moist and wet forests of tropical Africa have 
been greatly affected by climatic vicissitudes of the 
last few million years. Such a pattern of environmental 
change might have led to a variety of evolutionary forces 
operating on primates living in African forests.  Such 
historical events and adaptive features of these kinds 
would have played major roles in producing the patterns 
of variation seen in present day primate communities 
(Chapman et al. 1999).  The effect of historical events on 
the primate community in KCA could be attributed to its 
past management history.  As logging was in progress, 
hunting was also in progress and unrestricted because 
the latter was used as incentives for tree spotters 
(Mensah-Ntiamoah 1989).

CONCLUSIONS AND RECOMMENDATIONS

The encounter rates of Lowe’s Monkeys in the various 
forest blocks did not differ significantly in dry and wet 
seasons, indicating that seasonality has little or no effect 
on population density.  The major effect of seasonality 
could be due to vegetation, but Lowe’s Monkey has 
the ability to switch easily from one food to another.  
Therefore the observed seasonality may not have 

deleterious effects on individual members of a group 
since the seasonal impact is not so harsh.  However, the 
densities of Lowe’s monkeys differed from one forest 
block to another, which suggests that there were some 
variations in local conditions at various blocks, probably 
as a result of different officers conducting the protection 
operations or the differences in habitat quality or other 
ecological factors.  Lowe’s Monkeys were most of the 
time found in close proximity with other primates like 
black and white colobus and non-primate mammals 
such as Maxwell’s Duiker.  The primates forage together 
sometimes, and some non-primates take advantage 
of feed leftover dropped from the top of the trees. 
However, neither positive nor negative interactions were 
established between Lowe’s Monkeys and other monkeys 
or non-primate mammals.

Based on these conclusions, it is recommended that 
the home ranges of Lowe’s Monkey populations in the 
KCA be mapped and delineated on the ground.  This 
is necessary for the regular monitoring of the groups, 
particularly group size and behavior.  Special effort should 
also be made to protect all primate populations in KCA. 

The population of Lowe’s Monkeys seems to have 
increased from 1993, when the conservation area was 
formally gazetted, to 2010 at an average annual rate of 
13.6%.  This can be most likely attributed to the consistency 
of the protection measures operating at the conservation 
area.  Moreover, since past logging activities were 
selective, there was likely little impact on the food trees 
of a forest generalist like Lowe’s monkey.  The perception 
of the inhabitants of the fringe communities around the 
KCA on Lowe’s Monkey conservation is not documented, 
and research in this field is also recommended.

The primate community structure observed in KCA 
differs from those that were found in other African 
rainforests, such us the nearby Tai National Park in Côte 
d’Ivoire.  The number of species in the community was 
also lower than all the other documented communities 
in Africa.  This might be attributed to the vegetation 
homogeneity that occurs in KCA as opposed to other 
areas like Tai National Park, where the area is large and 
different kinds of vegetation can be found.

Populations of Lowe’s Monkey and other primates 
in forest reserves sharing common boundaries with the 
KCA (such as Pra-Suhien, Bimpong and Adjousu Forest 
Reserves to the west, north and east respectively of KCA 
should be studied.  These reserves are still experiencing 
logging operations, and it will be worthwhile to compare 
data from these areas to that obtained for the KCA.
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