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SUMMARY 

African Minerals (AML) is working with the Forestry Division of the Ministry of Agriculture, 
Forestry and Food Security (MAFFS) to potentially adjust and extend the boundaries of the 
Farangbaia Forest Reserve (FFR) adjacent to the AML mining operations in the Tonkolili District. 
This potential extension would act as an offset to enhance habitat and increase its protection for 
wildlife in the surrounds of the mine site. 

The objective of this survey is to directly contribute to a better understanding of the biodiversity 
richness of the area through a camera trap survey of terrestrial species, primarily medium and 
large mammals. This camera trap biodiversity survey has been undertaken by the conservation 
and field research department of the Tacugama Chimpanzee Sanctuary and forms part of broader 
environmental actions through AML’s Corporate Social Responsibility activities. The results would 
be used by AML and MAFFS as part of the development and management plan for the FFR and by 
Tacugama within their remit to increase understanding of and protection for chimpanzees in 
Sierra Leone. 

Cameras have captured 21 distinguishable animal species: 19 mammal, 1 bird and 1 reptile 
species. The most abundant species identified and also the most widely distributed were Maxwell 
duikers, followed by African brush tailed porcupines, fire-footed rope squirrels and sooty 
mangabeys. We captured images of two species, tree pangolins and genets, listed as Near 
Threatened by the IUCN Red List (2013) and the Sooty Mangabey is listed as Vulnerable.  

The field team also recorded evidences of the presence of other duikers than the ones captured in 
images, black and bay duiker, as well as evidence of the presence of chimpanzees within the study 
area (nests, feeding remains). Chimpanzees are listed as endangered species by the IUCN Red List 
and their protection is of paramount interest for their future survival.  

We also evaluated the type of habitat present in the study area and recorded the human activities 
encountered during the placement of the cameras that can be detrimental to the survival of the 
existing wildlife. 

We conclude that the FFR holds a reasonable diversity of wildlife although, apparently, in low 
numbers and its long-term survival will depend on implementing effective protection measures. 
We recommend that the existing FFR boundaries should be expanded to cover the whole of the 
adjacent mountainous habitat within the study area, and its protection status should be upgraded 
to a non-hunting reserve. This will allow the implementation of protection measures like the 
banning of hunting and farming inside the reserve to facilitate the recovery of the FFR ecosystem 
in the medium and long term.   
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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 (UGFB) (Fig. 1). It is one of the most severely deforested countries in 
the region. In the early twentieth century, 60% of the country was covered with primary forest, 
while only less than 10% remains today (FAO, 2012). The UGFB 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 UGFB 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). 

Sierra Leone is ranked 177th out of 187 countries on the United Nations Human Development 
Index (2012). 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 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, the GoSL has 
extremely limited resources available and is unable to implement effectively the majority of its 
desired strategies without external support. 
 

Sierra Leone currently has 48 forest reserves and conservation areas (Fig. 1). Only three of the 
areas, Outamba Kilimi National Park, Gola Rainforest National Park and Tiwai Wildlife Sanctuary, 
have been elevated to the status of National Park and Wildlife Sanctuary. Several other protected 
areas (e.g., Loma Mountains and Western Area Peninsular Forest Reserve) have been proposed as 
National Parks.  

Most of the forests in Sierra Leone consist of forest re-growth in areas previously cleared for 
agriculture (Allan 1990) and are under the responsibility of the Forestry Division of the Ministry of 
Agriculture, Forestry and Food Security (MAFFS). Generally the forests are inadequately protected 
and conservation is ineffective; less than 25% of gazetted Forest Reserves and proposed National 
Parks have been inventoried, and forest boundaries are unclear, leading to encroachment from 
slash and burn farmers and developers (Nippon Koei, 2005).  
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African Minerals Limited (AML) 

Sierra Leone is a mineral rich country and since the end of the civil war many commercial 
organisations have re-ignited interest in the country’s natural resources. African Minerals Limited, 
formerly known as Sierra Leone Diamond Company Limited and founded by Gibril Bangura, in 
2007 discovered a massive amount of magnetite underneath tonnes of saprolite and saleable iron 
ore and the Tonkolili Iron Ore Project was born. The extraction of the three minerals is planned to 
run for over 90 years.  

AML has a strong level of corporate social responsibility and environmental awareness and has 
worked on a governmental level to set aside funds for community and environmental purposes in 
Sierra Leone. From an environmental standpoint, AML is working with the Environmental 
Protection Agency of Sierra Leone. The company also employs external organizations such as Kew 
Botanical Gardens in London. One of their projects is to do an inventory of the flora and fauna of 
the adjacent forest reserve to evaluate their current conservation status and adjust and extent its 
current boundaries.  

The long-term presence of AML on-site together with their strong corporate social and 
environmental responsibility could result in the effective management of the immediate and 

Fig. 1: Protected areas in Sierra Leone. The red square indicates the location of the Farangbaia Forest Reserve. 
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adjacent environmental surroundings, turning the FFR into a healthy conservation biodiversity 
hotspot over time. 

MATERIAL AND METHODS 

Study area – Farangbaia Forest Reserve (FFR-SA) 

The study area comprises the Farangbaia Forest Reserve 
of 1,300 ha and an adjacent area of approximately 1,900 
ha (Fig. 2).  

The FFR is located in the Kalansogoia chiefdom in the 
Tonkolili district in Sierra Leone (29P E 199140, N 
994403). The FFR has the status of a forest reserve and 
its hills range in height from 275 m up to 860 m above 
sea level. It is located approximately 5 km to the south-
east of the town of Bumbuna and forms part of the 
catchment areas for the Seli River. The Tonkolili River 
borders the eastern side of the FFR which flows into the 
Seli River on the east. The environment of most of the 
study area is a mosaic of agricultural land (Photos 1-2), 
‘farm-bush’ (woody re-growth on fallow land), relic 
forest patches as well as grassland areas on hills (Photo 
4), and riverine forest fragments in the side valleys 
(Photo 3). The habitat has therefore been very much 
modified by human activity in particular by the shifting 
cultivation that is still practised.    
        

Photo 1-2: Left picture shows the land after been subject of the slash and burnt technique used previous to 
cultivation. The Bumbuna dam can be seen in the background. Right picture shows a peanut farm. Both pictures 
were taken in the northern part of the study area.  

Fig. 2: Study area which includes the Farangbaia Forest 
Reserve (blue line) and an adjacent area (red line). The 
AML Tonkolili Iron Ore Project is to the east of the 
study area. 
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Study period 

Cameras were deployed in two periods: the first camera setting was between May 11th 2013 and 
July 4th 2013 and the second setting was between October 8th and December 6th 2013.  
 
Camera traps  

To document evidence of wildlife presence/absence, we set 
15 infra-red Reconyx HC500 HyperFire (Reconyx Inc., 
Holmen, WI 54636) digital camera traps across the study 
area (Photo 5). One camera was stolen during the first 
setting and only 14 cameras remained for the second 
setting. The camera triggers when the infrared sensor 
detects movement and temperature differences. It does 
not have flash to avoid disturbing animals’ normal activities 
or scaring them away but this also means that pictures of 
animals in motion taken at night time are blurred, impeding identification is some instances. The 

Photo 5: Reconyx HC500  HyperFire  

Photo 3: (left) Secondary forest patch in a 
riverine area in the northern side of the 
FFR-SA. 

 

 

 

Photo 4 (below): Habitat type as seen 
from the rail road in the southern side of 
the FFR-SA. 
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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 infra-red 
mode. 

Camera location sites 

The study area was divided evenly into 30 locations, each separated by 1 km2 (Fig. 3) but because 
1 camera was stolen, we only set in 28 locations across the whole study area. The routes to place 
the cameras were defined using ARC-GIS 9.3 software and Google Earth 6.1. 

Each field team consisted of two field assistants and two field guides to help clear the trails. 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 signs of animal activity. In 
some instances, the team were unable to reach the 
predefined location because the terrain was abrupt 
and inaccessible, or too exposed; consequently 
cameras were set in the immediate vicinity. The 
cameras were fixed to the trunks of a tree or palm 
at a height of half to one meter from its base, 
oriented in the direction of animal evidence. The 
cameras were fixed 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 for locating the camera in this particular 

place. In each location the cameras remained for an average of 54 days (range: 51-56, SD: 2.1) 
following the recommendations of other studies carried elsewhere (Rovero, 2010). During the 
treks to set or retrieve the cameras, the field teams recorded the coordinates of the locations with 
any evidence of human activities such as farms, settlements, traps, shotgun cartridges, logging. 
They also recorded animal sightings and evidences like feeding remains, dung or trails. The team 
carried a handheld digital camera to take pictures of these findings.  

 

Fig.3: Planned distribution of the camera 
traps within the study area. 
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DATA ANALYSIS 

All camera trap pictures were screened for the presence of animals and all data was entered in an 
Office ACCESS 2007 database. Identification of the animals was done using the Wilson (2009) and 
Oates (2010) and Kingdon (2011) animal guides. 

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 30 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: 
 

 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 

The survey effort was 1505 trap days (average of 54 trap days per location). The trap nights of 
effort (subtracting days when the cameras stopped working) was 1385 trap days. Table 1 show 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.  

Table 1: Survey effort and trap nights of effort per period of cameras set. 
 

SET 
NUMBER 

TIME PERIOD TOTAL NUMBER 
OF LOCATIONS 

SURVEY EFFORT 
(trap days) 

TRAP NIGHTS 
OF EFFORT 

1 May-July 2013 14 725 725 
2 October-December 2013 14 780 660 

TOTAL  28 1505 1385 
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We have identified a total of 21 different species including 3 species of primates, 5 ungulates, 5 
rodents, 4 carnivores, 1 bird, 1 reptile, 1 species of hyrax and 1 species of anteater. In most cases 
we identified the animal to the species level. Table 2 shows all identified species (common and 
scientific names), the total number of pictures obtained, the IE for each species as well as the total 
number of locations where each species was photographed.  
 

Common name Scientific name  Total number 
of photos 

Number of 
Independent Events 

Number of 
Locations 

Maxwell Duiker Cephalophus maxwellii 357 57 15 

African brush tailed porcupine Atherurus africanus 162 36 12 

Fire-footed rope squirrel Funisciurus pyrropus 276 33 3 

Sooty Mangabey Cercocebus atys 141 25 6 

Campbell's Monkey Cercopithecus campbelli 51 14 5 

Cusimanse Crossarchus obscurus 30 14 4 

Genet Genetta poensis/bourloni 54 8 4 

Rock Hyrax Procavia capensis 21 7 1 

Giant-pouched rat Cricetomys emini 63 6 4 

Royal antelope Neotragus pygmaeus 15 5 2 

Ahanta francolin Francolinus ahantensis 6 4 2 

Soft-furred rat Praomys sp 12 3 1 

Bushbuck Tragelaphus scriptus 21 2 2 

Marsh mongoose Atilax paludinosus 9 2 2 

Red river hog Potamochoerus porcus 15 2 2 

Tree Pangolin Phataginus tricuspis 6 2 1 

African palm civet Nandinia binotata 3 1 1 

Senegal bushbaby Galago senegalensis 3 1 1 

African giant squirrel Protoxerus stangeri 3 1 1 

Nile monitor lizard Varanus niloticus 3 1 1 

Yellow-backed duiker Cephalophus silvicultor 3 1 1 

Table2: Number of pictures, independent events (IE) and locations for each species captured in the FFR-SA. 
 

Figure 4 illustrates the percentage of independent events for each species. The total trapping 
success was 16.2/100NT (SD: 1.1) and varied significantly among different animal species. Maxwell 
duikers had the largest trapping success with a 4.1/100NT and were photographed in 15 locations 
(54% of the total locations). African brush-tailed porcupines, fire-footed red squirrels and sooty 
mangabeys were amongst the most frequently captured species. Two species of non-human 
primates were captured on camera: sooty mangabeys and Campbell's monkeys. There are reports 
of sightings of chimpanzees by AML staff and the field team found and recorded evidence of 
chimpanzee activities, including nests, trails and feeding remains, but cameras did not register any 
chimpanzee images. To calculate the relative abundance index, we calculated first the detection 
rate for each species (table 3). 
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Common name % IE Detections Trap success Relative Abundance Index 
Maxwell Duiker 25.3 48 4.1 3.5 
African brush-tailed porcupine 16.0 33 2.6 2.4 
Fire-footed rope squirrel 14.7 22 2.4 1.6 
Sooty Mangabey 11.1 7 1.8 0.5 
Campbell's Monkey 6.2 11 1.0 0.8 
Cusimanse 6.2 6 1.0 0.4 
Genet 3.6 8 0.6 0.6 
Rock Hyrax 3.1 2 0.5 0.1 
Giant-pouched rat 2.7 6 0.4 0.4 
Royal antelope 2.2 5 0.4 0.4 
Ahanta francolin 1.8 2 0.3 0.1 
Soft-furred rat 1.3 3 0.2 0.2 
Bushbuck 0.9 2 0.1 0.1 
Marsh mongoose 0.9 2 0.1 0.1 
Red river hog 0.9 2 0.1 0.1 
Tree Pangolin 0.9 2 0.1 0.1 
African palm civet 0.4 1 0.1 0.1 
Senegal bushbaby 0.4 1 0.1 0.1 
African giant squirrel 0.4 1 0.1 0.1 
Nile monitor lizard 0.4 1 0.1 0.1 
Yellow-backed duiker 0.4 1 0.1 0.1 
Table 3: Indices for each animal species captured with the camera traps in the FFR-SA. 

PRIMATES 

Fig. 4: Graphic showing the percentage of IE per each animal species captured with the camera traps in the FFR-SA. 
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Sooty mangabeys (Cercocebus atys) are listed as Vulnerable by the IUCN 2013 red list (see 
Appendix 1). 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 1.8/100TN. These monkeys travel in 
groups and the maximum number of different individuals caught in one single picture has been 8 

individuals.  

 
Fig. 6: Activity pattern for Sooty mangabeys and Campbell’s monkeys in the FFR-SA. 

 

As shown in figure 5, Sooty mangabeys are mostly found in the northern side of the study area and 
the number of events was higher during the morning and afternoon (Fig. 6).  

Fig. 5: Locations and number of detections for Sooty 
Mangabeys in the FFR-SA. 

Photo 6: Sooty mangabey 
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Campbell's monkeys, Cercopithecus campbelli campbelli, have more arboreal habits and therefore 
are more difficult to photograph because camera traps are situated at ground level. However, we 
have obtained images in several locations in the FFR-SA, indicating that their presence in the FFR-
SA but not their probable relative abundance (Fig. 7 and photo 7). These monkeys have daily 
activity pattern similar to Sooty mangabeys (Fig. 6) 

 
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). The Sierra Leone National Chimpanzee Census Project conducted by 
researcher Terry M. Brncic and managed by the Tacugama Chimpanzee Sanctuary, 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 

Fig. 7: Locations and number of detections for Campbell’s 
monkey in the FFR-SA. 

Photo 7: Campbell’s monkey 
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also revealed that the number of chimpanzees had fallen sharply in recent years and that there 
are many factors threatening their survival.  

Recent chimpanzee sightings in the FFR-SA by the AML staff and evidence recordings in several 
locations by the field team demonstrate the chimpanzee presence in the FFR-SA (Fig. 8 and photo 
8). However cameras failed to capture any chimpanzee images. We can presume that there are 
chimpanzees living in the FFR-SA or that the reserve is part of a larger territory.  

 

 

 
 

UNGULATES 

Fig. 8: Locations where evidences of chimpanzee 
activities were recorded.  

Photo 8: Top picture shows a chimpanzee nest 
on a palm tree. Bottom picture shows an old 
palm pith eaten by chimpanzees. 
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Maxwell’s duiker (Philantomba maxwellii) was the species most photographed during this study: 
57 IE in 15 locations with a trap success of 4.1/100TN (Photo 9). They are a diurnal species (Fig. 10) 
and usually solitary although sometimes can travel in pairs. Our cameras have captured two 
individuals together in 5 different occasions. Maxwell duikers are small forest dwellers and are 
well distributed in the FFR-SA (Fig. 9). 

The Royal Antelope (Neotragus pygmaeus) is a West African antelope and is the smallest of all 
antelopes. It occupies moist lowland forest and secondary habitats. It is frequently encountered in 
farmbush which has dense undergrowth, which is the case of the FFR-SA. (Fig. 11 and photo 10) 
They are not gregarious and live in small territories. Reported to be a nocturnal species, all of the 
pictures taken by our cameras were during the day (Fig. 10).  

Bushbuck (Tragelaphus scriptus) is a small solitary bovine and showed a low index of trap effort in 
this survey (Fig. 12 and photo 11). The bushbuck ranges widely in sub-Saharan Africa, occurring in 
40 African countries, more than any other antelope species (IUCN, 2013). It is commonly found in 
forest habitat but has adapted to live in degraded habitat and farm-bush. Its meat is much 
appreciated and it is commonly hunted in Sierra Leone. 

 

Fig. 9: Locations and number of detections for Maxwell 
duiker in the FFR-SA. 

 

Photo 9: Maxwell duiker 
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Fig. 10: Daily activity recorded by the different species of ungulates photographed in the FFR-SA. 

Fig. 11: Locations and number of detections for 
royal antelope in the FFR-SA. 

 

Photo 10: Royal antelope 
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The Red River Hog (Potamochoerus porcus) is characterized by a bright russet coat with a white 
dorsal crest and the ears ending with a long white tassel. They are gregarious and can form large 
parties. Our cameras only captured single adult in two occasions (Fig. 13 and photo 12a).  

Yellow Backed Duiker (Cephalophus silvicultor) is a well distributed duiker in the forests of West 
and Central Africa. A large dark duiker with a characteristic cream colored patch on the back. In 
this study, cameras have captured one sequence in one location where it can be recognized only 
by the characteristic yellow patch on its back. To illustrate the species we also include a picture of 
a yellow back duiker photo-captured a few months ago in a survey done elsewhere in Sierra Leone 
(Fig. 13 and photo 12b).   

There are three different genera of hyraxes with few external differences but each genera 
occupies different niche with a distinct diet. Rock hyraxes are mainly diurnal, grazers and live in 
colonies among rocks. Rock hyraxes (Procavia capensis) are rodent like ungulates more related to 
rhinoceros and elephants than to rodents. One camera captured this species in two separate 
occassions (Fig. 14 and photo 13). One in the late evening and another in the early morning. The 
camera was situated in a steep rocky area on the east side of the FFR-SA. Evidence of the presence 
of Bay (Cephalophus dorsalis) and Black duikers (Cephalophus niger) was also recorded in the FFR-
SA (Fig. 15). Both species are considered rare in Sierra Leone even though they are still widespread 
in other countries of its historical range (Kingdon 2011).  
 

Fig.12: Locations and number of detections for 
Bushbuck in the FFR-SA. 

 

 

Photo 11: Bushbuck male 
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Photo 12a: Yellow backed duiker (top), back of the duiker as seen in 
the only sequence obtained in this survey (middle). The arrow 
indicates the yellow patch on the back. 12b-Bottom picture: red 
river hog. 

Fig.13: Location and number of detections 
for Yellow backed duiker (top) and for red 
river hog (bottom) in the FFR-SA. 
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Photo 13: Rock hyraxes caught in the same location on two 
different days. 

Fig.14 top left: Location and number of detections for rock 
hyraxes in the FFR-SA. 

Fig.15 left: Locations where evidences (dung, trails, 
feeding remains...) for duikers, bushbuck and hogs 
were recorded by the field team during the treks to set 
and retrieve camera traps in the FFR-SA. 
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RODENTS 
Fire-footed rope squirrel (Funisciurus pyrropus) this species is found in West and Central Africa. A 
forest species, it appears the conversion of forests to farm bush and farms have favoured this 
species. (Fig. 16 and photo 14) It is diurnal and arboreal, although can be found foraging on the 
ground (Grubb, 2008). 

Giant-pouched rat (Cricetomys emini) has a characteristic long tail with a white tip, is a solitary 
and nocturnal species (Fig. 17 and photo 15). The species occurs in primary and secondary tropical 
moist forest habitats (van der Straeten et al, 2008) although it has been photographed often in 
human altered habitats devoid of forest in other districts of Sierra Leone (Garriga, 2013). 

African brush-tailed porcupine (Atherurus africanus) showed a good trap success rate being the 
second species most photographed during this study (Fig. 18 and photo 16). 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 2 IE with 2 individuals. This is a nocturnal species and is one of the biggest 
rodents in Africa. It has an elongated rat-like face and webbed feet. On the tail, the quills are 
lighter and brush-like. These can make a rattle-like noise when the porcupine is alarmed.  

Except for squirrels, all other rodents photo-captured in this survey are nocturnal (Fig. 19) 

 

 

Fig. 16: Location and number of detections for Fire-footed 
rope squirrels in the FFR-SA. 

 

Photo 14: fire footed-rope squirrel 
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Photo 15: Giant-pouched rat carrying food on its mouth 

 

Fig. 17: Location and number of detections for Giant-pouched rat 
in the FFR-SA. 

Fig. 18: Location and number of detections for African brush-
tailed porcupine in the FFR-SA.  

 

Photo 16: African brush-tailed porcupine 
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Fig. 19: Daily activity recorded by the different species of rodents photographed in the FFR-SA. 

ANT-EATER  

Tree pangolin (Phataginus tricuspis): This scaly ant-eater is listed as Near Threatened by the IUCN 
Red List (Hoffmann, 2013) due to the impact of bushmeat hunting (See Appendix 1). This species 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. Only 
one camera captured this species on two occassions in this survey (Fig. 20 and Photo 17).   

Photo 17: Tree Pangolin 

Fig. 20: Location and number of detections for tree pangolin 
in the FFR-SA 
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CARNIVORES 

GENETS & CIVETS (Viverridae) 
Two species of viverrids were captured with camera traps. There have been recent changes in the 
taxonomic classification of genets (Gaubert, 2003) and it is always a challenge to identify the 
different species. In this survey, we believed that we have obtained images of the King Genet 
(Genetta poensis) although it could be the Bourlon’s genet (Genetta bourloni) which is very alike 
and both are restricted to the rainforests of the Guinean Blocks (Photo 18a). Gaubert (2003) 
reflects in his investigation that both species should be considered a high priority for conservation. 
Further research would be needed to confirm the exact species found in the FFR-SA. Bourlon’s 
genet is listed as near threatened by the IUCN Red List (Photo 18) and the King Genet is listed as 
Data Deficient. All of the events recorded were within the northern side of the study area (Fig. 21) 

African palm civets (Nandinia binotata) were only photo-captured on one occasion (Fig.21). Being 
an arboreal species, the number of IE from this study is most probably not representative of its 
abundance in the FFR-SA (Photo 18b).  

Fig. 21: Location and number of detections 
for Genets and African Palm civets in the 
FFR-SA. 

Photo 18a: (top) Genet and 18b (bottom) 
African Palm civet. 
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MONGOOSES (Herpestidae) 
Cusimanses (Crossarchus obscurus) are characterized a dark shaggy coat and a snout like nose and 
tubular muzzle (Photo 19a). Found mostly in equatorial rainforest with dense undergrowth, they 
can be also found in farm-bush and degraded habitats (Fig. 22). They 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 4 individuals.  

Marsh mongoose (Atilax paludinosus) is a medium-sized carnivore but a large mongoose. It is 
widespread and common and is found throughout sub-Saharan Africa in forested or humid areas. 
They are territorial and forage individually or in pairs (Fig. 22 and Photo 19b).  

Genets, civets and Marsh mongooses are solitary and nocturnal. Cusimanses instead are social and 
diurnal. See their daily activity pattern in Fig. 23.   

 

Fig. 22: Location and number of detections 
for Cusimanse and Marsh Mongoose in the 
FFR-SA. 

Photo 19a: (top) Cusimanse  

Photo 19b: (bottom) Marsh Mongoose  
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OTHER FINDINGS 

The natural habitat in the FFR-SA is greatly degraded with only a few patches of secondary forest 
in riparian land and in areas of difficult access like cliffs and steep hills. Swamp is present near the 
human settlements on top of the hills. Cultivated farms and overall farm-bush (overgrown fallow 
land) are the predominant habitat types. Two small human permanent settlements with their 
cultivated farms are located on top of the hills in the southern side of the study area (Fig. 24 and 
photo 20). 

Human individuals were photographed in 4 independent events in 2 camera locations. One of 
them was carrying a shotgun (Photo 18). The fact that one camera trap was stolen further 
evidences human activity in the study area. Many human trails, paths and traps (Fig. 25 and Photo 
21) were found across the study area indicating that the FFR-SA is being used regularly by local 
people for activities such as hunting, farming and logging.  

Fig. 23: Daily activity recorded by the different species of carnivores photographed in the FFR-SA 
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Fig. 24: Location of the two human 
settlements and other evidences of human 
related activities recorded in the FFR-SA.  

Photo 20: Dumlaya settlement (top 
picture), upland seasonal farm near the 
settlements (middle picture), Lawla 
settlement (bottom picture). 
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Fig. 25: Locations where traps and cartridges 
were found during the treks.  

Photo 21: Image of a hunter carrying a shotgun 
captured by one of the cameras traps (top), 
example of a trap found in the FFR-SA (bottom). 
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DISCUSSION AND 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 insufficient to estimate relative abundances (Rovero, 2010).  

Table 4 shows the RAI obtained in the Western Area Peninsular Forest Reserve (WAPFR) during a 
similar camera trap survey carried out in 2012. The WAPFR is characterized by mature secondary 
forest and is listed as a non-hunting reserve; however it is critically threatened by its proximity to 
Freetown and faces many threats from illegal land clearing, bushmeat hunting and urban 

Farangbaia Forest Reserve RAI Western Area Peninsula Forest reserve RAI 
African brush-tailed porcupine 2.4 African brush tailed porcupine 2.85 
  African civet 0.3 

African giant squirrel 0.1   
African palm civet 0.1 African palm civet 0.08 
  Bay duiker 0.05 
  Black duiker 0.33 

Bushbuck 0.1 Bushbuck 0.35 
Campbell's Monkey 0.8 Campbell's monkey 0.08 
  Chimpanzee 0.1 
Cusimanse 0.4 Cusimanse 0.23 

Fire-footed rope squirrel 1.6 Fire-footed rope squirrel 1.64 
Giant-pouched rat 0.4 Giant-pouched rat 3.54 
  Jentink's duiker 0.35 
Marsh mongoose 0.1 Marsh mongoose 0.35 
Maxwell Duiker 3.5 Maxwell duiker 4.72 
Genet 0.6 Genet 0.66 

  Red-legged sun squirrel 0.05 
Red river hog 0.1   
Rock Hyrax 0.1   
Royal antelope 0.4   
Senegal bushbaby 0.1   
  Slender mongoose 0.05 

Soft-furred rat 0.2 Soft-furred rat 0.18 
Sooty Mangabey 0.5 Sooty mangabey 2.1 
Tree Pangolin 0.1 Tree pangolin 0.56 
Yellow-backed duiker 0.1   
  Western spot-nosed monkey 0.05 

Table 4: Comparison of the Relative Abundance Indexes (RAI) obtained in this survey with the ones obtained in the 
camera trap survey carried out in the Western Area Peninsular Forest Reserve (WAPFR) with the same 
methodology. WAPFR holds a higher protection status than the FFR. 
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expansion (Garriga, 2012). The number of mammal species photo-captured in both reserves is 
similar (FFR-SA=19 species and WAPFR=20 species) although the overall trap success for all 
animals combined differs markedly between surveys (FFR=16.2 captures/100NT, WAPFR=25.8 
captures /100NT) indicating a lower relative species abundance for FFR.  

Figure 26 compares the RAI’s for the same species found in both reserves. In 54% of the species, 
the FFR-SA’s RAI were smaller, and for 15% of the species were bigger. The RAIs for 31% of the 
species were similar in both reserves. Most probably there might be several other mammal 
species that have not been captured by the cameras. Some species are too small to reliably trigger 
the camera traps when they pass in front, like mice. Other species have arboreal habits and do not 
walk pass the cameras, like many monkey species, pottos and galagos.  

 

Fig. 26: Comparison of the Relative Abundance Indexes for the same mammal species captured in the WAPFR and 
FFR camera trap surveys. 

The field team recorded many human activities in the study area. Some parts of the forest are 
completely cleared for agriculture, two permanent human settlements are located in the south of 
the study area adjacent to the FFR-SA west limit and they found large numbers of traps and 
cartridges across the study area. Moreover, a hunter with a shotgun has been captured by one of 
the camera traps. Despite the degraded habitat and the high human pressure, we have 
demonstrated the presence of a reasonable degree of mammal diversity still populating the FFR-
SA even if in low numbers. Chimpanzees have eluded our cameras, but recent sightings in the FFR 
and chimpanzee evidence findings by the field team during this survey, are indicative of their 
presence. Since the establishment of the AML in 2007, there have been strict measures of security 
around the AML camp site which has indirectly favoured an increase of animal sightings (Andy 
Huckbody pers. comm.) over the last years.  
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We recommend that AML works with MAFFS for the development, demarcation and 
implementation of protection measures for the FFR-SA. The presence of AML activities in the 
Tonkolili area for the next 90 years should play in favour of the regeneration and recovery of the 
FFR-SA if human activities in the FFR-SA are restricted, which will contribute to an increase of the 
animal densities.  

The biodiversity of the FFR-SA could be improved, if natural corridors could be established 
between neighbouring forest reserves. The FFR-SA is located approximately 5 km from the 
Bumbuna dam catchment area where a large mammal survey was carried out in 2006 (Nippon 
Koeie, 2007) in which a surprising diversity of wild mammals was found in the reservoir area 
including Bongo and Pigmy Hippo. Other forest reserves nearing the FFR-SA include: the Tonkoli 
Forest Reserve, approximately 30 km away, the Kangari Hills at 40 km and the Loma Mountains at 
55 km. This last is considered one of the most important biodiversity hotspots in Sierra Leone 
where over 70% of Sierra Leone’s large mammal fauna is found (Kortenhoven 2008) and has been 
gazetted to become a National Park. The ideal scenario would be the establishment of natural 
corridors between these reserves to increase animal migration and strengthen species distribution 
and genetic diversity. Certainly further research is needed to learn about animal diversity and 
distribution in the neighbouring reserves, and for the implementation of medium and long term 
monitoring of the FFR-SA, as and when protection measures are implemented. 
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APPENDIX 1: IUCN 2013 status for each of the most representative species identified in the FFR-SA. 

 EN: endangered, VU: vulnerable, NT: near threatened, LC: less concern. 

Common name Scientific name IUCN status 2013 Population trend 

PRIMATES 

Chimpanzee Pan troglodytes verus EN Decreasing 

Sooty mangabey Cercocebus atys VU Decreasing 

Campbell's monkey Cercopithecus campbelli campbelli LC Unknown 

Senegal bushbaby Galago senegalensis LC Decreasing 

ARTIODACTYLS 

Yellow-backed duiker Cephalophus silvicultor LC Decreasing 

Maxwell duiker Philantomba maxwellii LC Decreasing 

Royal antelope Neotragus pygmaeus LC Decreasing 

Bushbuck Tragelaphus scriptus LC Stable 

Red river hog Potamochoerus porcus LC Decreasing 

RODENTS 

Giant-pouched rat Cricetomys emini LC Stable 

Fire-footed rope squirrel Funisciurus pyrropus LC Stable 

African giant squirrel Protoxerus stangeri LC Unknown 

African brush tailed porcupine Atherurus africanus LC Unknown 

SCALY ANT-EATERS 

Tree pangolin Phataginus tricuspis NT Decreasing 

CARNIVORES 

Genet Genetta poensis/bourloni NT Decreasing 

Marsh mongoose Atilax paludinosus LC Decreasing 

Cusimanse Crossarchus obscurus LC Unknown 

African palm civet Nandinia binotata LC Unknown 

HYRAX 

Rock Hyrax Procavia capensis LC Unknown 

 

 


