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SUMMARY
The objective of this study was to obtain data about the wild chimpanzee population living in the
Western Area Peninsular Forest Reserve (WAPFR). This study is the initial stage within a larger
project for the future reintroduction of ex-captive wild-born chimpanzees in the WAPFR.
Wild chimpanzee populations are threatened with extinction and multidisciplinary approaches for
their preservation are being implemented in many conservation projects in Africa. Reintroduction
of ex-captive chimpanzees back into the wild as a conservation measure is a controversial and
complex issue that requires a thorough and painstaking planning, including a detailed study of the
release site. The Western Area Peninsular Forest Reserve (WAPFR) has been the focus of this study
as a potential release site for the future re-introduction of ex-captive wild born chimpanzees in
Sierra Leone.
The WAPFR is a non-hunting forest reserve of 167 km2 located in the Western Area peninsula close
to the capital of Freetown. The Sierra Leone National Chimpanzee Census Project (SLNCCP)
conducted by the Tacugama Chimpanzee Sanctuary (TCS) between 2008 and 2010 estimated a low
population density (0.36 individuals / km2) of wild chimpanzees in the WAPFR. To preserve the
long term survival of this small population of wild chimpanzees requires the implementation of
various urgent conservation measures. TCS is actively working towards habitat protection and
education programmes within the WAPFR and is planning an innovative approach for the reintroduction of captive wild-born chimpanzees back into their natural habitat following a strategy
of the soft release of juvenile chimpanzees into existing wild chimpanzee populations. The reintroduction aims to reinforce the total number of the wild chimpanzees in the WAPFR as well as
to increase their genetic pool.
With this study, we wanted to learn about demographics and dynamics of the wild chimpanzee
populations as well as measuring the biodiversity richness in the WAPFR using camera traps
previous to re-introduction. We placed digital camera traps at regular intervals for determined
periods of time within the boundaries of the WAPFR. The survey was conducted from February
2011 and to March 2012, with a total study effort of 4279 trap-days We captured 5619 animal
photographs and identified 23 different species including the following: 4 primate species, 5
ungulate, 5 rodent, 6 carnivores, 2 bird species and 1 species of anteater.
We obtained photographic evidence of wild chimpanzees in 4 of the 130 locations where cameras
were set. The results indicate that the number of wild chimpanzees in the reserve is very low,
possibly lower than the estimates obtained by the national census in 2010. The evidence suggests
the presence of either one or two communities of chimpanzees spread north and south of the
WAPFR, or just the presence of a single large group that moves across the WAPFR in subgroups.
This survey also provided very interesting additional information on the WAPFR biodiversity
status. The most abundant species identified and also the most widely distributed were Maxwell
duikers, sooty mangabeys, giant pouched rats and African brush tailed porcupines. Camera traps
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captured for first time images of the Jentink's duiker (Cephalophus jentinki), a species listed as
endangered by the IUCN and thought to be extinct in the WAPFR, as well as images of the rare bird
white-necked Picathartes (Picathartes gymnocephalus). We also obtained information about the
presence of threats such as poaching and other illegal activities.
The results obtained in this study show that despite the elevated levels of human pressure, the
WAPFR is still rich in biodiversity, supporting at least the three endangered species of
chimpanzees, Jentink’s duikers and white-necked Picathartes. The presence of these species
emphasizes the need for urgent action of the government of Sierra Leone and other relevant
international institutions to ensure the protection of the wildlife and habitat of the WAPFR.
The low relative abundance index of wild chimpanzees in the WAPFR strengthens the need to
implement a re-introduction program both as a means to increase the size and genetic variability
of the resident population to secure their survival at a medium and long term but also to provide a
free and natural life for individual chimpanzees captured and in rehabilitation for return to the
wild.
BACKGROUND INFORMATION
Sierra Leone
Sierra Leone is located on the Atlantic coast of West Africa, and lies at the western end of the
Upper Guinean Forest Block (Fig.1). It is one of the most severely deforested countries in the
region. In the early twentieth century, 70% of the country was covered with primary forest, while
only less than 5% remains today. The Upper Guinean Forest Block, which includes the area of
focus for this project, is among one of the most biologically rich in the world, and unfortunately, is
also one of the most threatened. The area has been designated as one of 25 global biodiversity
hotspots (Myers et al, 2000) and one of the two highest priorities for primate conservation in the
world (Mittermeier et al. 1999).

Fig. 1 Guinean forests of West Africa
th

Sierra Leone is ranked 180 out of 187 countries on the United Nations Human Development
Index. A vicious 10-year civil conflict which ended in 2002 resulted in large numbers of internally
displaced people, adding to the degradation and increased human pressure on important
ecosystems. The Government of Sierra Leone (GoSL) is committed to the on-going protection and
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management of its biodiversity assets under the Convention on Biological Diversity (CBD), and has
developed a National Biodiversity Strategic Action Plan (NBSAP). It is also a signatory to the
Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES).
However, at this time, the GoSL has extremely limited resources available and is unable to
implement effectively the majority of its desired strategies without external support.
Chimpanzees
The common chimpanzee (Pan troglodytes), with its four subspecies, is listed as endangered by
the Species Survival Commission (SSC) of the International Union for Conservation of Nature
(IUCN) (Oates et al. 2008).
Sierra Leone is home to the western chimpanzee (Pan troglodytes verus), which ranges from the
Dahomey Gap/Niger River westward to Senegal. Extinction has already probably occurred in three
of the species’ former range countries – Benin, Togo and Burkina Faso; populations in Senegal,
Guinea Bissau and Ghana are extremely threatened. With an estimated remaining population of
between 21,300 and 55,600, the western chimpanzee is among the two most endangered
chimpanzee sub-species (Humle et al., 2008), suggesting that if no immediate action is taken to
halt their decline there are highly likely to face extinction in the near future (Kormos et al, 2003).
Chimpanzees in Sierra Leone face a number of serious threats, including habitat loss, hunting, and
retaliation as a result of conflict with humans. In Ivory Coast, previously considered a stronghold
for western chimpanzees, has seen in recent years catastrophic declines of up to 90% of its wild
chimpanzee population (Campbell et al. 2008). This dramatic situation highlights the importance
of Sierra Leone for the survival of chimpanzees across West Africa. Tacugama is the only national
organization working persistently and actively to conserve wild chimpanzees across the country.
Tacugama Chimpanzee Sanctuary - TCS
Tacugama Chimpanzee Sanctuary (TCS) was founded in 1995 by Mr. Bala Amarasekaran together
with the Government of Sierra Leone (GoSL), whom allotted 40 hectares of land to be used inside
the Western Area Peninsular Forest Reserve (WAPFR). As of 2012, the sanctuary cares for over 100
chimpanzees and unfortunately, each year more orphan chimpanzees continue to arrive at
Tacugama. TCS is an accredited member of the Pan African Sanctuary Alliance (PASA) and a
verified member of the Global Federation of Animal Sanctuaries (GFAS). Membership to these
umbrella organisations confirms the sanctuary’s status as a centre of excellence for chimpanzee
welfare and conservation.
The sanctuary has expanded from its core work of law enforcement and rehabilitation of
confiscated chimpanzees to include other important dimensions of chimpanzee conservation
including local environmental education, nationwide field surveys and assessments of wild
chimpanzee populations nationwide, habitat conservation, and community-outreach activities.
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PREVIOUS STUDIES
Sierra Leone National Chimpanzee Census Project (SLNCCP) 2008-2010
The SLNCCP, managed by TCS with Dr. Terry M. Brncic as the scientific project manager, estimated
the total population of wild chimpanzees in the country at 5,500 individuals (Brncic et al. 2010).
This figure doubled the previous estimates for Sierra Leone and established the country as one of
the most important for chimpanzees in West Africa. Despite this positive news, the national
census also revealed that the number of chimpanzees had fallen sharply in recent years and that
there are many factors threatening their survival.
The SLNCCP estimated chimpanzee densities into three separated groups by primary habitat type:
forest reserves (0.67 ind/km2, 95% CI=0.39-1.15), woodland savanna (0.97 ind/km2, 95% CI=0.621.51) and the human modified landscapes (0.05 ind/km2, 95% CI=0.02-0.09). The results of the
SLNCCP specifically for the WAPFR, as part of the forested habitat group, estimated a density of
0.36 chimpanzees/km2 (95% CI=0.10-1.32) and a total population estimate of 55 (95% CI=15-209)
chimpanzees living in the WAPFR. Few nests were found and thus the coefficient of variation was
very high (68.50%), meaning there was a lot of uncertainty in the final population estimate for the
WAPFR.
Pilot trial with camera traps - 2010
Camera trapping has proven to be a very appropriate tool to conduct animal inventories allowing
rapid assessments of the conservation status of wildlife (Silveira, 2003). Even shy and elusive
animal species can be captured using cameras traps; it is also possible to obtain images of
nocturnal species. The use of camera trapping to study biodiversity is increasingly popular. It
facilitates species inventories and animal density estimates, while additionally providing insights
into animals ranging and activity patterns.
In 2010 we started using 6 cameras traps in and around the site of TCS. The main objective was to
test the effectiveness of the cameras traps to capture images of wild chimpanzees frequenting the
vicinity of sanctuary. There was no established protocol for the study, and the cameras were
placed randomly for variable periods of time.
This pilot study confirmed the enormous potential of using camera traps to assess biodiversity. We
obtained numerous images of wild chimpanzees. Many of these images have facilitated the
identification of individual chimpanzees. A minimum of 14 different individuals of all ages have
been identified within the chimpanzee community ranging near the TCS. Photos from the pilot
study were used as reference for comparison and identification with the photos taken during this
more systematic study.
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MATERIAL AND METHODS
Study area - Western Area Peninsular Forest Reserve (WAPFR)
The study area lies within the boundaries of the Western Area Peninsular Forest Reserve (WAPFR)
near the capital of Freetown in Sierra Leone (8° 21' N, 13° 10' 10" W) (Fig.2).
The WAPFR is a 16,700-hectare non-hunting forest reserve that borders Freetown, Sierra Leone’s
sprawling capital city. The forest is a
biodiversity hotspot and a vital watershed,
but it is critically threatened by its
proximity to Freetown and faces many
threats from illegal land clearing, bushmeat
hunting and urban expansion.
The forested hills of the WAPFR range from
sea level up to 971m, which is the highest
peak, Picket Hill. The WAPFR is designated
as a non-hunting forest reserve and it is an
important habitat for several endangered
and threatened fauna species (Ausden and
Wood 1990). A total of 314 species of birds
and over 50 species of mammals including
seven primate species have been recorded
in the WAPFR (Okoni-Williams, 2001). Plant
diversity in the reserve is also high with
about 178 species distributed among 50
plant families (Lebbie 2001).
In the 1800s the WAPFR was logged to
supply timber for ship building. In 1916, the
reserve was one of the earliest areas
protected by the British Administration.
After the 1972 Wildlife Protection Act, the
area became one of four forest nonFig. 2 Freetown Peninsula and location of the
hunting forest reserves in Sierra Leone.
Tacugama Chimpanzee Sanctuary.
However, this unique ecosystem, which is
essential to the livelihood of 1.5 million people, has been the subject of multiple anthropogenic
pressures to the extent that is in danger of extinction. The main reasons are the destruction and
degradation of the forest to create farm fields, new human settlements and extensive road
development, charcoal burning and illegal logging. Because of these pressures, the total area of
the reserve forest has decreased by 32% since its creation.
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The reserve lies in the center of the Freetown peninsula surrounded by roads, settlements and the
Atlantic Ocean. There are no natural forest corridors that connect the WAPFR to other forest areas
of the country. One might consider that there is not a significant migration of large terrestrial
species and that therefore we can assume to be an area with a closed population of wild
chimpanzees.
The boundaries of the reserve have been revised and updated in January 2012. The new boundary
(fig.3) covers an area of 167 km2 and has a perimeter of 90 km. These are the limits used to
delimit the study area for this project.

Fig. 3: WAPFR new boundary determines the area for this study

Study period
The field work started on February 17th 2011 and the last cameras were retrieved on March 5th of
2012. The field work had to be postponed between the months of August and October, due to
heavy rainfall that hindered access to the forest and water ingress that damaged the cameras.
Camera traps
We used 18 infra-red digital camera traps: 6 cameras Reconyx RC55 HyperFire and 12 cameras
Reconyx HC500 HyperFire (Reconyx, Inc., Holmen, WI 54636) (Photo 1 & 2). The camera triggers
when the infrared sensor detects movement and temperature differences. It does not have flash
to avoid disturbing the animal normal activities or scare them off but this also means that pictures
of animals in movement taken at night time are blurred, impeding identification is some instances.
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The cameras were all programmed with the same settings: high sensitivity, three consecutive
pictures and no delay, resolution of 1080p, 24h operational, with date and time showing and infrared mode.

Photo1: Reconyx RC55 HyperFire

Photo 2: Reconyx HC500 HyperFire

Camera location sites
The study area was divided evenly into 167 locations, each separated by 1 km2 (fig. 4). The
locations that were very close to main roads, close to urban areas or were heavily deforested were
excluded from the study (black stars in fig. 4). In total, we set cameras in 130 locations.

Fig.4: Distribution of the camera location sites 1-km apart within the boundaries of the WAPFR .
The green color around the reserve shows inhabited areas.
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Each field team consisted of at least one technician and one assistant. The routes to place the
cameras were defined using ARC-GIS 9.3 software and Google Earth 6.1. Due to the extremely
rugged terrain, it was only possible to reach a maximum of 6 location sites per day and team,
equivalent to an average of 10 km and 7-9 hours of trekking. The field team walked an
approximately total distance of 550 km during this study. Figure 5 shows the routes followed by
the field teams to set and retrieve the cameras.

Fig.5: Aerial view of the Freetown peninsula and the routes walked to access the 130 locations.

Each location was assigned a unique location code number and the field team walked to each
location using a handheld GPS (Garmin GPSmap 60CSx) and a printed map with the route
waypoints. Within a radius of 100 meters around the default location, the team searched for trails
or signs of chimpanzee activity (or if there are none found, they look for other signs of animal
activity). The cameras were then fixed to the trunks of a tree at a height of half to one meter from
its base, oriented in the direction of animal evidence (photo 3). The cameras were fixed to the tree
trunk with a rubber band, secured with a keyed padlock and adjusted to ensure the correct angle
and direction of the camera.
A record sheet was completed for each location by the field technician specifying location code,
date and time, exact coordinates, altitude, habitat type, coverage and density of the forest,
presence of streams, number of trees with diameter at breast height (DBH) greater than or equal
to 10 cm and the reason it was decided to install the camera in this particular place. Appendix 1
shows an example of the record sheet.
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Photo 3 & 4: Two of the field assistants filling in the field record sheet (left) and setting a camera trap (right).

In each location site the cameras remained for a minimum of 30 days (average of 32 days)
following the recommendations of other studies carried elsewhere (Rovero, 2010). After this
period, the cameras were collected and taken back to the research base at TCS for maintenance,
recharging the batteries and downloading the photos, before re-installing them at the next set of
locations. This was done 9 times to complete the 130 locations sites (fig. 4).
Due to the heavy tropical rains between mid August and early October, several cameras
malfunctioned and had to be sent for repairs to the manufacturer in the US. Therefore, the
number of cameras used in the last settings varied depending on the cameras available. This
problem delayed the end of the project by 3 months.
During the treks to set or retrieve the cameras, the field team recorded the coordinates of the
locations with any evidence of illegal activities such as traps, shotgun cartridges, logging, charcoal,
plantations of marijuana. They also recorded animal sightings. The team carried a handheld digital
camera to take pictures of these findings. Traps found inside the WAPFR were dismantled and
shotgun cartridges collected en route.
DATA ANALYSIS
All pictures were screened for the presence of animals and all data was entered in an Office
ACCESS 2007 database created specifically for this project as shown in the two screen views below
(fig. 6 & 7).
The identification of the species was done using the Kingdon (2001), Wilson (2009) and Oates
(2010) guides. We also consulted international experts, Dr. John F. Oates and Dr. Jan Decher, for
the identification of mongooses and genets.
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Fig. 6 & 7: Screen views of the Access database created specifically for this project to manage the data.

To analyse the data we defined an EVENT as the whole sequence of photos in which the same
animal species appeared. Since some animals may be in front of the camera for long periods of
time and to reduce repeating individuals, we defined an INDEPENDENT EVENT (IE) as all the
following: (1) consecutive photographs of different individuals of the same or different species, (2)
consecutive photographs of individuals of the same species taken more than 40 minutes apart and
(3) non-consecutive photos of individuals of the same species. In the case of gregarious species, in
photographs with more than one individual, the number of independent events was considered
equal to the number of individuals observed (Kays et al., 2009 and Monroy-Vichis et al, 2011).
Following published protocols (Tobler et al., 2008, Wirnani et al., 2005, Treves et al., 2010,
Monroy-Vichis et al, 2011), we calculated the following indexes:
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• TRAP DAY is defined as a camera trap deployed at a single location site for 24 hours.
• SURVEY EFFORT is the total number of trap days for all the camera stations.
• TRAP NIGHTS OF EFFORT is the number of trap days subtracting the days where the
cameras malfunctioned or run out of batteries.
• TRAP SUCCESS as the number of IE per 100 trap nights
• DETECTION is one IE of a species per camera and day (24h)
• RELATIVE ABUNDANCE INDEX (RAI) is defined as the number of trap days required to get a
single photo capture of a species. It can be calculated summing all detections for each
species for all camera traps over all days, multiplied per 100 and divided by the number of
trap nights (Sanderson, 2004).
RESULTS
Cameras were placed in 130 different locations across the study area. Cameras worked properly in
117 out of 130 locations (1 camera was stolen and in 12 locations the cameras malfunctioned). We
obtained images of animals in 105 locations.
We obtained a total of 5,619 photos with identifiable animals. Two different animal species
appeared in the same image in 60 photos (Table 1) and are counted as independent events.

Location
code

Total number of
pictures with
both species

Species 1

CL023

36

Sooty mangabey

CL125
CL135
CL153
CL164

9
9
3
3

Picathartes
Cusimanse
Giant-pouched rat
Monkey

Species 2
Western spot-nosed
monkey
Fire-footed rope squirrel
Unidentified
Bat
Red-legged sun squirrel

Table 1: List of locations and number of pictures showing two different species together.

The survey effort was 4279 trap days (average of 32.9 days per location). The trap nights of effort
(subtracting days when the cameras stopped working) was 3958 trap days. Table 2 shows the total
number of locations where cameras were set in each time period and the difference of trap days
between survey effort and trap nights of effort.
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SET
NUMBER
1
2
3
4
5
6
7
8
9

TIME PERIOD
February-March 2011
March-April 2011
May-June 2011
June-July 2011
July-August 2011
October-November 2011
November-December 2011
December-January 2011
January-March 2012
TOTAL

TOTAL NUMBER
OF LOCATIONS
6
18
18
18
18
17
13
11
11
130

SURVEY EFFORT
(trap days)
180
568
549
606
646
585
429
342
374
4279

TRAP NIGHTS
OF EFFORT
140
568
549
559
619
469
366
314
374
3958

Table 2: Survey effort and trap nights of effort per period of cameras set.

We have identified a total of 23 different species including 4 species of primates, 5 species of
ungulates, 5 species of rodents, 6 species of carnivores, 2 bird species and 1 species of anteater. In
most cases we identified the animal to the species level. Table 3 shows all identified species
(common and scientific names), the total number of pictures obtained and the IE for each species
as well as the total number of locations where each species was photographed and the maximum
number of individuals of the same species captured in one single photo.

Fig. 8: Graphic showing the % of IE per each animal species captured with the camera traps in the WAPFR.

The total trapping success was 25.8/100NT and varied significantly among different animal
species. Maxwell's duiker had the largest trapping success with a 7.05/100NT and was
photographed in 52 locations (44.4% of the locations) (Table 4 and Figure 8).
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Scientific name

Total
number
photos

Number
IE

Number
locations

% IE

Maxwell duiker

Cephalophus maxwellii

1494

279

52

27.3

Max number of
individuals of
same species
observed in
one single
photo
3

Sooty mangabey
Giant-pouched
rat
African brush
tailed porcupine
Fire-footed rope
squirrel
Pardine Genet

Cercocebus atys

1165

186

39

18.2

8

Cricetomys emini

713

147

48

14.4

1

Atherurus africanus

686

129

31

12.6

2

Funisciurus pyrropus

319

75

22

7.3

2

Genetta pardina

112

26

21

2.5

1

Cusimanse

Crossarchus obscurus

75

25

8

2.4

8

Tree pangolin

Phataginus tricuspis

76

23

14

2.3

1

Bushbuck

Tragelaphus scriptus

227

18

12

1.8

2

Chimpanzee

Pan troglodytes verus

73

18

4

1.8

5

Jentink's duiker

Cephalophus jentinki

207

17

4

1.7

2

Marsh mongoose Atilax paludinosus

51

15

8

1.5

2

Black duiker

Cephalophus niger
Picathartes
gymnocephalus
Civettictis civetta

115

14

9

1.4

2

96

13

5

1.3

2

81

12

11

1.2

1

Praomys sp
Cercopithecus
campbelli campbelli

20

6

3

0.6

1

16

5

3

0.5

3

Nandinia binotata

21

3

3

0.3

1

Cephalophus dorsalis
Cercopithecus
petaurista buettikoferi
Galerella (Herpestes)
sanguineus
Heliosciurus
rufobrachium
Francolinus ahantensis

21

2

2

0.2

1

36

2

2

0.2

1

6

2

1

0.2

1

6

2

2

0.2

1

3

2

1

0.2

2

5619

1021

Common name

Picathartes
African civet
Soft-furred rat
Campbell's
monkey
African palm
civet
Bay duiker
Western spotnosed monkey
Slender
mongoose
Red-legged sun
squirrel
Ahanta francolin
TOTAL

Table 3: Number of pictures, independent events (IE), number of locations and maxim number of individuals captured
with the camera traps in the WAPFR.
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To calculate the relative abundance idex, we calculated first the detection rate for each species.
Detection rates are correlated to the number of IE for the solitary species (fig.9).

187

Trap
success
7.05

Relative Abundance
Index (RAI)
4.72

18.2

83

4.70

2.10

147

14.4

140

3.71

3.54

129

12.6

113

3.26

2.85

75

7.3

65

1.89

1.64

Pardine Genet

26

2.5

26

0.66

0.66

Cusimanse

25

2.4

9

0.63

0.23

Tree pangolin

23

2.3

22

0.58

0.56

Bushbuck

18

1.8

14

0.45

0.35

Chimpanzee

18

1.8

4

0.45

0.10

Jentink's duiker

17

1.7

14

0.43

0.35

Marsh mongoose

15

1.5

14

0.38

0.35

Black duiker

14

1.4

13

0.35

0.33

Picathartes

13

1.3

11

0.33

0.28

African civet

12

1.2

12

0.30

0.30

Soft-furred rat

6

0.6

7

0.15

0.18

Campbell's monkey

5

0.5

3

0.13

0.08

African palm civet

3

0.3

3

0.08

0.08

Bay duiker
Western spot-nosed
monkey
Slender mongoose

2

0.2

2

0.05

0.05

2

0.2

2

0.05

0.05

2

0.2

2

0.05

0.05

Red-legged sun squirrel

2

0.2

2

0.05

0.05

Ahanta francolin

2

0.2

1

0.05

0.03

749

25.8

Common name

Number IE

% IE

Detections

Maxwell duiker

279

27.3

Sooty mangabey

186

Giant-pouched rat
African brush tailed
porcupine
Fire-footed rope squirrel

1021

TOTAL

Table 4: Indices for each animal species captured with the camera traps in the WAPFR.
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Fig. 9: Comparison between the number of IE and detections for each animal species captured with the camera traps
in the WAPFR.

Annex 2 shows the IUCN 2012 status for each of the most representative species identified in this
project of which four species are categorized as being threatened (chimpanzee and Jentink’s
duiker are listed as endangered and sooty mangabey and Pycathartes as vulnerable) and tree
pangolins are considered as being near threatened.

RESULTS FOR EACH MAJOR GROUP OF FAUNA PHOTOGRAPHED
The main objective of this survey was to study the dynamics and demographics of the wild
chimpanzee populations living in the reserve. A second objective was to establish the importance
of this habitat for its overall conservation by conducting an inventory of medium and large
terrestrial mammals.
NON-HUMAN PRIMATES
Common name
Sooty mangabey
Chimpanzee
Campbell's monkey
Western spot-nosed
monkey

Number of
IE

% IE

Detections

Trap success

Relative
Abundance
Index (RAI)

186
18
5

18.2
1.8
0.5

83
4
3

4.70
0.45
0.13

2.10
0.10
0.08

2

0.2

2

0.05

0.05

Table 6: Summary of IE and trapping success for non-human primates photographed in the WAPFR.
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Of the 15 different non-human primate species found in Sierra Leone (Oates, 2010), seven species
have been previously reported as present in the WAPFR including western chimpanzee (Pan
troglodytes verus), western red colobus (Procolobus badius badius), black and white colobus
(Colobus polykomus), sooty mangabey (Cercocebus atys) and Diana monkey (Cercopithecus diana
diana) (Okoni-Williams, 2001). In this survey, camera traps captured images of 4 different species
of primates: sooty mangabey, chimpanzee, Campbell's monkey (Cercopithecus campbelli
campbelli), and western spot-nosed monkey (Cercopithecus petaurista buettikoferi) (table 6), two
more primate species than previously reported to live in the reserve. As the cameras were set to
obtain terrestrial animal species, it is reasonable to think that more than 4 species exist in the
WAPFR. The fact that we have not captured any images of the other species of primates thought
to be in the WAPFR does not mean that they are not present but is more likely due to their
arboreal habits. Chimpanzees and sooty mangabeys spend long periods of their active day on the
ground compared to the arboreal Campbell’s and western spot-nosed monkeys; the capture on
camera of these latter two species we considered more evidential than a real estimate of
abundance. In fact, green monkeys (Chlorocebus aethiops sabaeus) are regularly seen by
Tacugama staff patrolling in the reserve, and there have been recent reports of sightings of Diana
monkeys to the south of the WAPFR. This could amount
to 10 species of non-human primates living in the
WAPFR hence a 66% of the total found in Sierra Leone.
CHIMPANZEE (Pan troglodytes verus)
We obtained 18 independent events (IE) of wild
chimpanzees in 4 different locations (fig. 10). The
frequency of capture has been of 1.8 (Table 6). The
trapping success for chimpanzees is 0.45/100TN and
the index of relative abundance is 0.1. This is a very low
rate, and although not indicative of absolute values, it
supports the results obtained during the SLNCCP in
what it was considered that the reserve had a very low
chimpanzee density of 0.36 individuals/km2 (CI = 0.11.32). Table 7 shows the details of the 18 IE.
Figure 10: Locations and number of IE for chimpanzees in the
WAPFR.

Location
CL031
CL034
CL034
CL148
CL150

Date
09-May-11
30-March-11
30-March-11
21-January-12
03-February-12

Number of individuals
3
3
4
5
3

ID
1 F-A, 1IN, 1ND
2M-A, 1F-SA,
1A, 1F-SA, 1F-A, 1IN
2M-A, 1F-A, 1IN, 1SA
3A

Table 7: Description of the wild chimpanzee individuals in all five events. A: adult, IN: infant SA: sub-adult, M:
male F: female, ND: not distinguished.
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Pictures 5 and 6 show two of the pictures obtained in CL031 and CL034 where we cannot see their
faces but we can make out the gender and age by their size.

Photo 5: Image of two adult wild chimpanzees displaying obtained at location CL034.

Photo 6: Image obtained in location CL031 of an adult female and an infant
riding on her back and behind her there is another chimpanzee.

CHIMPANZEE ACTIVITY EVIDENCES
Figure 11, right map, shows the locations where the field team recorded evidences of the
presence of wild chimpanzees which includes nests, play areas, tracks, prints, areas with food
scraps, vocalizations, and in one instance the field team sighted a group of five chimpanzees near
the location CL148. If we compare our findings with the national census ones obtained two years
previous to this study (figure 11, left map), we can see that there are 4 distinct areas with
chimpanzee signs, which match with the areas where this survey has found evidence of
chimpanzee presence.
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Figure 11: right map: Location of signs of chimpanzee presence in the WAPFR encountered during this study.
Left map shows the location of all chimpanzee signs (nests, dung, and feeding remains) on transects and recces in the
WAPFR encountered during the SLNCCP in 2009-2010. Chimpanzee density calculated from nests found on transects is
shown as orange circles.

CHIMPANZEE INDIVIDUAL IDENTIFICATION
Of all photographs of chimpanzees obtained in this study, only the ones from the location CL148
provided good close-ups of the chimpanzee faces (photo 7 and 8) for comparison to TCS archive
photographs of the wild chimpanzees obtained during the year previous to this study near the
sanctuary premises.
On 21st January 2012, and location CL148, we got a sequence of a group of 5 chimpanzees (photos
8 and 9): an adult male, an adult female carrying an infant in the back, one sub-adult and one
adolescent chimpanzees of indeterminate gender. A week later, on 28th January 2012, and about
three kilometers to the northeast, the field team on their way to collect the cameras came across
a group of five chimpanzees. These pictures have been compared to archive images of wild
chimpanzees obtained with camera traps in 2010 near the sanctuary premises. After thorough
examination we believe that the female pictured in photo 9 with an infant carried on her front
with a juvenile next to her is the same female as the one captured in CL148. These images are part
of a larger sequence of pictures where a group of 15 chimpanzees travel together. We have been
unable to match either of the two males with the archive pictures.
With the combination of our census findings and the initial randomly placed camera trap images,
we believed that at least two groups of wild chimpanzees were living in the WAPFR (one north and
one south).
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Photo 7 and 8: Images of a group of 5 wild chimpanzees obtained in the location CL148 in January 2012.

Photo 9: Images of a female chimpanzee carrying an infant on her front side and accompanied by a juvenile individual.
This picture was obtained in March 2010 near the sanctuary premises and is part of a larger sequence of pictures
where other chimpanzees were photographed.

If the assumption that the female with offspring photographed in the south of the WAPFR
together with two males chimpanzees is the same as the one photographed 22 months earlier in
the north of the WAPFR near TCS together with a group of at least 12 other chimpanzees, then
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another explanation would be that there is only a single large group of chimpanzees. Communities
of chimpanzees have a fission-fusion social organization and occasionally divide into subgroups.
This behavior is influenced by factors such as size and composition of the group, intra-community
relationships and food availability (Goodall 1986, Boesch & Boesch-Achermann, 2000). If in the
whole WAPFR there was only one community of chimpanzees living in it, the pictures obtained in
the south of the reserve could be a subgroup.
The relative abundance index (RAI) is used to compare relative abundance between different
areas or to observe changes over time. An index <1 is considered insufficient to estimate relative
abundances (Rovero, 2010). The RAI of chimpanzees in the reserve is 0.1. Future surveys could
provide additional data with which to compare ours and hence determine an absolute abundance
index for the chimpanzees in the WAPFR.
It is also worth noting that in the central part of the reserve (and also the narrower part), is where
most human activity has been observed and where there is least evidence of the presence of
chimpanzees. This area of intense human activity could constitute a natural barrier between the
north and south communities. While the reserve is legally protected, enforcement of the law is
limited; our study observations indicated significant illegal activities in the WAPFR.
SOOTY MANGABEYS (Cercocebus atys)
Sooty mangabeys are listed as vulnerable by the IUCN 2012 red list. This species is restricted to the
Upper Guinea area. It is known from coastal Senegal and Guinea-Bissau, and is widespread in
Guinea, Sierra Leone, Liberia and Côte d'Ivoire to Ghana. It ranges from sea level up to at least
1,000 m altitude and possibly higher in the Loma Mountains in Sierra Leone.
Sooty mangabeys have ground foraging habits and have been the most photographed primates in
this study with a trap success of 4.7. These monkeys travel in large groups and the maximum
number of different individuals caught in one single picture has been 8 individuals.
As shown in figure 12, sooty mangabeys are well distributed across all the WAPFR and the number
of events was higher during the mid hours of the day (Fig. 13).
Number of sequences
43
21
7
9
2
2
2
1
87

Number maxim of individuals per sequence
1
2
3
4
5
6
7
8

Total IE
43
42
21
36
10
12
14
8
186

Table 8: Maximum number of sooty mangabeys counted in a single picture per sequence. IE: independent events.
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Photo 10: Sooty mangabeys in WAPFR

Figure 12: Locations and number of IE for sooty mangabeys in
the WAPFR.

Fig. 13: Activity pattern for sooty mangabeys in the WAPFR
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Campbell's monkeys, Cercopithecus campbelli campbelli, and western spot-nosed
monkeys, Cercopithecus petaurista buettikoferi
Both species of monkeys (photo 11 and 12) were photographed but due to its arboreal habits, we
considered these captures indicative of their presence in the WAPFR but not statistically significant
of their relative abundance.

Photo 12: Campbell's Monkeys

Photo 11: Western spot-nosed monkey (left upper
side) next to a group sooty mangabeys.

CARNIVORES
GENETS & CIVETS (Viverridae)

Common name

Number of
IE

% IE

Detections

Trap success

Relative
Abundance
Index (RAI)

Pardine genet
African civet
African palm civet

26
12
3

2.5
1.2
0.3

26
12
3

0.66
0.30
0.08

0.66
0.30
0.08

Table 9: Summary of the indices for viverrids photographed in the WAPFR.

Three species of viverrids were captured with camera traps (Table 9). Pardine genet (Genetta
pardina), was the most photographed of all carnivores and the sixth species most photographed
overall. This is a nocturnal and solitary species (photo 13). Over 90% of the events recorded were
located within the two bottom thirds of the WAPFR (fig.14).
African civet (Civettictis civetta) (photo 14) were photographed in 11 different locations with a
total of 12 IE. The locations where African civets were photo-captured do not coincide with
Pardine genet’s locations (fig. 14 and 15). Both species seem to fill different niches in the forest,
probably to avoid competition for food as both are omnivores, nocturnal and terrestrial.
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Fig. 14: Pardine genet distribution in the WAPFR.

Photo 13: Pardine genet

.

Photo 14: African civet
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Fig. 16: Locations and number IE of African palm civet
photo-captures in the WAPFR

Photo15: African palm civet

African palm civets (Nandinia binotata) were only photo-captured in 3 locations with 3 IE (fig.16).
Being an arboreal species, the number of IE from this study is most probably not representative of
its abundance in the WAPFR (photo 15). All three IE were captured in the last third of the WAPFR.
All three species are nocturnal as seen in figure 17.

Fig. 17: Activity patterns for all three species of viverridae photo-captured in the WAPFR.
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MONGOOSES (Herpestidae)
Common name

Number of
IE

% IE

Detections

Trap success

Cusimanse
Marsh mongoose
Slender mongoose

25
15
2

2.4
1.5
0.2

9
14
2

0.63
0.38
0.05

Relative
Abundance
Index (RAI)
0.23
0.35
0.05

Table 10: Summary of the indices for mongooses photographed in the WAPFR.

Cusimanse (Crossarchus obscurus) are diurnal and a social species that form family parties. Most
often they travel in groups. The maximum number of individuals seen in a single image in this
study was 8 individuals. Cusimanse was the most common mongoose photographed in this study
(photo 16).
Marsh mongooses (Atilax paludinosus) are small size carnivores distributed in forested or humid
areas. They are territorial and forage individually or in pairs. The maximum number of individuals
photographed together was 2 individuals in one IE (photo 17). Marsh mongooses are
predominantly nocturnal however we have recorded 3 IE during the afternoon (Fig.20).

Fig. 18: IE distribution of cusimanses in the WAPFR.
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Photo 17: Pair of marsh mongooses

Fig. 19: IE distribution of Marsh mongooses in the WAPFR

Slender mongoose (Galerella (Herpestes) sanguineus) has been only caught in two IE in the same
location (photo 18). The low trap success (0.05) could either be due to being partly arboreal
species or due to its low abundance in the WAPFR. Slender mongooses are mostly diurnal
foragers. In both IE it was photographed in the morning (Fig. 20).

Photo. 18: A single slender mongoose can be seen on the rock at the left side.
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Fig. 20: Activity patterns for all three species of mongoose photo-captured in the WAPFR.
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ARTIODACTYLA
Common name

Number of IE

% IE

Detections Trap success Relative abundance index (RAI)

Maxwell duiker

279

27.3

187

7.05

4.72

Bushbuck

18

1.8

14

0.45

0.35

Jentink's duiker

17

1.7

14

0.43

0.35

Black duiker

14

1.4

13

0.35

0.33

Bay duiker

2

0.2

2

0.05

0.05

Table 11: Summary of the indices for artiodactyls photographed in the WAPFR.

DUIKERS
Maxwell’s duiker (Philantomba maxwellii) was by far the species most photographed during this
study: 279 IE in 52 locations with a trap success of 7.05/100TN (photo 19). 98% of the IE was
recorded during the day time being more active during the early hours of the day and the early
evening (table 25). Maxwell duikers are small forest dwellers and are well distributed in the
WAPFR (Fig. 21). Despite being widespread and common, it is hunted intensively.
An exciting finding during this study was the photo-capture of the Jentink’s duiker (Cephalophus
jentinki) (photo 20). We obtained a total of 207 photographs of Jentink's duiker in 17 independent
events in 5 different locations (fig. 22). Only one event showed two individuals, a female and a
male (most probably mother and son). Jentink’s duiker was only recorded in the south of the
WAPFR where the terrain is more rugged and inaccessible to humans (fig. 22). 70% of their activity
was recorded during night time as shown in table 25.
These images, obtained between October 2011 and March 2012, are the first irrefutable evidence
of the animal’s live presence in the WAPFR. Previous research by Glyn Davies and Bastian
Birkenhäger in 1988 found only horns of the animals and heard reports of sightings from hunters
(Davies & Birkenhäger, 1990). Another recent finding in the country was in the Gola Forest in
south-eastern Sierra Leone (Ganas & Lindsell, 2009). The photos were taken in some of the most
degraded areas of the Gola Forest, areas surrounded by agricultural land, and it appears that this
species is more tolerant of disturbance than previously thought. However, the majority of images
obtained during our study were at the southern end of the reserve, which is the most remote and
the highest area in the Peninsula with less human pressure. Since 2008, the Jentink´s duiker has
gone from a state of vulnerability to be endangered by the IUCN. It is estimated that there are only
between 2,000 and 3,500 Jentink’s duikers left in the wild, with scattered groups living in the
forests of Liberia and Cote d’Ivoire, in addition to Sierra Leone. The global population is on the
decline, due largely to habitat destruction and poaching.
Black duiker (Cephalophus niger) has a low index of trap success, similar to the Jentink’s duiker
(photo 21). Despite being considered widespread within its historical range and reasonably
common, it is rare and endangered in Sierra Leone (Kingdon, 2001). They show diurnal activity
(table 25).
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Bay duiker (Cephalophus dorsalis) was only photo-captured in two occasions and is the least
common duiker in the WAPFR (photo 22). It is considered rare in Sierra Leone even though it is still
widespread in the other countries of its historical range.

Fig. 21: IE distribution of Maxwell duikers in the WAPFR.

Photo 19: Two Maxwell’s duikers.

Fig. 22: IE distribution of Jentink´s duiker in the WAPFR

Photo 20: Jentink´s duiker
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Fig. 23: IE distribution of Black duikers in the WAPFR.

Photo 21: Black duiker.

Fig. 24: IE distribution of Bay duikers in the WAPFR

Photo 22: Bay duiker
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Fig. 25: Activity patterns for all four species of duikers photo-captured in the WAPFR.

Page 34 of 47

www.tacugama.com

Camera trap survey In the Western Area Peninsular Forest Reserve, Sierra Leone. R. Garriga. 2012

SPIRAL-HORNED BOVINES
Bushbuck (Tragelaphus scriptus) is a small solitary bovine and showed a low index of trap effort in
this study. The bushbuck ranges widely in sub-Saharan Africa, occurring in 40 African countries,
more than any other antelope species (IUCN, 2012). Most of the images were obtained in the
northern half of the WAPFR (fig. 26) day and night (fig. 27).

Fig. 27: Activity patterns for bushbuck in the WAPFR.

Fig. 26: IE distribution of bushbucks in the WAPFR.

Photo 19: Bushbuck.
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RODENTS
Number of
IE
147

140

Trap
success
3.71

Relative abundance index
(RAI)
3.54

14.4

African brush tailed
porcupine

129

12.6

113

3.26

2.85

Fire-footed rope squirrel

75

7.3

65

1.89

1.64

Tree pangolin

23

2.3

22

0.58

0.56

Soft-furred rat

6

0.6

7

0.15

0.18

Red-legged sun squirrel

2

0.2

2

0.05

0.05

Common name
Giant-pouched rat

% IE Detections

Table 12: Summary of the indices for rodents photographed in the WAPFR.

Giant-pouched rat (Cricetomys emini) was the third most photographed species in this study and
is well distributed within the WAPFR (fig. 28). This rat, with a characteristic long tail with a white
tip (photo 24), is a solitary and nocturnal species (fig. 31).
African brush-tailed porcupine (Atherurus africanus) showed a good trap success rate being the
fourth species most photographed during this study. Described as being very social with up to 20
individuals per group, in our study most of the events were of 1 single individual except in 4 IE
with 2 individuals. This is a nocturnal species.
Tree pangolin (Phataginus tricuspis): This scaly ant-eater is the most common and widespread of
the forests pangolins. Despite its name, tree pangolin spends as much time foraging on the ground
as in trees. It is a nocturnal and solitary species. Interestingly we have only captured images of
pangolins in the central parts of the WAPFR.

Fig. 28: IE distribution of giant-pouched rats in the WAPFR.

Photo 24: Giant-pouched rat.
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Fig. 29: IE distribution of African brush-tailed
porcupines in the WAPFR.

Photo 25: African brush-tailed porcupine

Fig. 30: IE distribution of tree pangolin in the WAPFR.

Photo 26: Tree pangolin
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Fig. 31: Activity patterns for the most common rodents and tree pangolins recorded in the WAPFR.
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BIRDS - White-necked picathartes (Picathartes gymnocephalus)
This rockfowl species is only found in West Africa (Guinea, Sierra Leone, Liberia, Ivory Coast and
Ghana) (Borrow et al., 2008). This species now has a highly fragmented distribution; the majority
of breeding colonies are extremely small and isolated, and many are close to the minimum for
long-term viability. Forest throughout its range is disappearing rapidly, leading to further
fragmentation and rapid decline of remaining populations. The total population is estimated at
fewer than 10,000 individuals (BirdLife International, 2012). It is therefore classified as Vulnerable
(IUCN, 2012). In Sierra Leone it is known from 18 sites and a population estimate of c. 1,400.
Although not being a focus species of this study, due to its ground foraging behavior, camera traps
captured 13 IE with a total of 96 images in 5 different locations (Fig. 32) which shows that its
presence in the reserve is probably more important than thought. In one event two individuals
were captured in the same photograph (photo 27). Its long-term future will depend on the
continued existence and proper management of the forest reserves and other protected areas in
which it occurs.

Fig. 32: IE distribution of Picathartes birds in the WAPFR.
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THREATS
Human individuals were photographed in 7 independent events in 5 camera locations. One further
camera trap was stolen from one location (by felling the tree) and this is included as human
independent event in the map below (fig.33) although obviously no images were available. There
are old colonial trails that were previously used to cross the peninsula. Though no longer useful for
travel, the trails are still being used to enter the forest for illegal activities such as hunting, farming
and logging.
Despite the WAPFR being a non-hunting reserve, the field team encountered many trails with
traps made of wire or rope. All traps were dismantled and the threads and wires retrieved. During
this project we have dismantled and retrieved more than 210 traps and recovered over 50 empty
cartridges (photo 28).

Photo 28: Sample of the traps and cartridges dismantled
during the period of this study

Fig.33: The map shows the illegal activities recorded during
the study. The hunting includes hunting camps, traps and
empty shotgun cartridges. The square shapes show the
locations where humans were captured with the camera
traps and the location where one camera was stolen.

During the treks to set and retrieve the camera traps, the field assistants found various illegal
activities and they recorded the coordinates of each one as well as taking photographs. The illegal
activities recorded were hunting, logging, charcoal kilns and farms (fig.33 and photo 29). Also
noteworthy is the abundant presence in the central area of the peninsula of marijuana farms.

Page 40 of 47

www.tacugama.com

Camera trap survey In the Western Area Peninsular Forest Reserve, Sierra Leone. R. Garriga. 2012

Photo 29: Starting from top left: marijuana cultivation, hunting
camp, logging, charcoal pit, dead mongoose in a trap, example of a
string trap on the floor.
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CONCLUSIONS
When animals can be identified individually using a capture-recapture approach, it is possible to
estimate abundance and densities. In this study, animals could not be differentiated individually
and we used detection rates and relative abundance indices, which on their own mean little but
can be used as baseline data for comparisons in future studies. The relative abundance index (RAI)
is used to compare relative abundance between different areas or to observe changes over time.
An index <1 is considered an insufficient to estimate relative abundances (Rovero, 2010).
Our camera trap survey confirmed the low abundance index of wild chimpanzees in the WAPFR.
The RAI of chimpanzees in the reserve is 0.1. Future surveys could provide additional data with
which to compare this initial study and hence determine an absolute abundance index for the
chimpanzees in the WAPFR. Our study results point to the presence of either two communities of
wild chimpanzees, distributed north and south of the WAPFR, or subgroups of a larger single
community. Although we have not determined exactly the demographics of the wild chimpanzees
living in WAPFR, we obtained relevant information and we delineated four areas frequented by
the wild chimpanzees. The next step is to increase the trapping effort, placing cameras at closer
intervals and longer time in these areas to increase the capture frequency. With more images we
increase the chances to differentiate the individuals of the groups which will help to establish their
population dynamics, social structure and territorial range within the WAPFR.
Even though the objective of this survey was focused on the wild chimpanzee population, we have
gathered relevant information of the biodiversity status for the WAPFR. We have demonstrated
the presence of a large variety of fauna still populating the WAPFR despite the high human
pressure; some of these species listed as endangered by the IUCN. Two extraordinary findings
were the presence of Jentink´s duiker when it was thought extinct in the WAPFR, as well as the
extensive photo-captures of Picathartes (rockfowl) in several locations within the WAPFR.
Hunting with traps is a common activity in Sierra Leone where there is a taste for bushmeat and
the most common species photographed during this study are the target of hunters. Despite the
hunting pressure, species like Maxwell’s duikers, giant-pouched rats and African brush-tailed
porcupines are still widespread and showed good relative abundance indexes.
It is certain that the number of mammal species in the WAPFR is larger than identified in this
study. Some species are too small to reliably trigger the camera traps when they pass in front, like
mice or squirrels. Also there are many arboreal species like monkeys and carnivores that live in the
WAPFR but would not have passed in front of the cameras.
Camera trapping has proven to be a useful tool to study the biodiversity of terrestrial species.
Animals do not shy away from the presence of the cameras, and images of nocturnal species or
species that are very difficult to observe can be obtained. The camera make used in this project
worked well except during the rainy season, where many cameras malfunctioned due to water
ingress.
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Further surveys are needed to establish a clearer picture of the wild chimpanzee population
demographics in the WAPFR. The next phase should use intensive camera trapping protocol for
longer periods of time and targeting the areas with evidence of wild chimpanzees based on the
information obtained during the present study.
To determine the relative abundance of arboreal primate species, like the Campbell’s monkey and
the western spot-nosed monkey, additional studies could be carry out using camera traps set in
the tree canopy. This will also help to gather data on the presence or absence of species like the
endangered western red colobus and the Diana monkey, as well as nocturnal primate species like
pottos and galagos.
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ANNEX 1: Example of field record sheet filled.
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ANNEX 2: IUCN 2012 status for each of the most representative species identified in the WAPFR
during this project.
EN: endangered, VU: vulnerable, NT: near threatened, LC: less concern.
Common name

Scientific name

IUCN status
2012

Population
trend

PRIMATES
Chimpanzee

Pan troglodytes verus

EN

Decreasing

Sooty mangabey

Cercocebus atys

VU

Decreasing

Campbell's monkey

Cercopithecus campbelli campbelli

LC

Unknown

LC

Unknown

Western spot-nosed monkey

Cercopithecus petaurista
buettikoferi
ARTIODACTYLS

Jentink's duiker

Cephalophus jentinki

EN

Decreasing

Maxwell duiker

Philantomba maxwellii

LC

Decreasing

Black duiker

Cephalophus niger

LC

Decreasing

Bay duiker

Cephalophus dorsalis

LC

Decreasing

Bushbuck

Tragelaphus scriptus

LC

Stable

RODENTS
Giant-pouched rat

Cricetomys emini

LC

Stable

Fire-footed rope squirrel

Funisciurus pyrropus

LC

Stable

Red-legged sun squirrel

Heliosciurus rufobrachium

LC

Stable

African brush tailed
porcupine

Atherurus africanus

LC

Unknown

NT

Decreasing

SCALY ANT-EATERS
Tree pangolin

Phataginus tricuspis
CARNIVORES

Pardine genet

Genetta pardina

LC

Unknown

Marsh mongoose

Atilax paludinosus

LC

Decreasing

Slender mongoose

Galerella (Herpestes) sanguineus

LC

Stable

African civet

Civettictis civetta

LC

Unknown

Cusimanse

Crossarchus obscurus

LC

Unknown

African palm civet

Nandinia binotata

LC

Unknown

VU

Decreasing

BIRDS
Picathartes
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