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SUMMARY 

Wild chimpanzee populations are threatened with extinction and their successful conservation 

requires a multi and interdisciplinary approach. The Sierra Leone National Chimpanzee Census 

Project (SLNCCP) conducted by the Tacugama Chimpanzee Sanctuary (TCS) between 2009 and 2010 

estimated a total population of 5,500 individuals widespread across Sierra Leone; more than half of 

these were located outside protected areas.  

This current project forms part of a larger study being carried out by the same researcher in Sierra 

Leone to study wild chimpanzee populations living in non-protected human-disturbed habitats, 

estimate biodiversity richness, and to learn about the impact of crop raiding by chimpanzees and 

other wildlife.  

The first phase of the survey was carried out between December 2012 and February 2013 in the 

Moyamba district, one of the most populated and deforested districts in Sierra Leone. Following the 

same methodology, this current study was carried out in the Port Loko district. Both study areas 

present a similar landscape dominated by active and fallow agricultural farms and affected by 

wildlife crop raiding. Both studies combined semi-structured interviews and camera trap surveys. 

This study was carried out between November 2013 and February 2014 in the Port Loko district. A 

total of 171 interviews were performed across 38 human settlements. Rice and cassava are the 

main subsistence crops cultivated and both crops were reported to be the most raided by animals. 

Chimpanzees were reported to raid mostly oil palms but the two main complaints concerned cane 

rats, which tended to damage large areas of cultivated rice farms, and grasshoppers, which cause 

severe damage to cassava and potato fields. We also obtained information on the types of 

measures used by farmers to protect their crops and ǇŜƻǇƭŜΩǎ ŀǘǘƛǘǳŘŜǎ ǘƻǿŀǊŘǎ ŎƘƛƳǇŀƴȊŜŜǎ. 

The study area covered approximately 316 km2. Camera trap locations were selected based on the 

answers obtained during the interviews for where chimpanzees were regularly seen. The total 

study effort was 1,383 trap days. We captured 5,813 animal photographs and identified 17 different 

animal species including: 3 species of primates, 3 species of ungulates, 6 species of rodents, 4 

species of carnivores and 1 bird species. 

We obtained photographic evidence of wild chimpanzees in four different locations and despite the 

few pictures obtained we were able to identify them individually. However we cannot establish 

their chimpanzee group size neither composition. The different individuals could be all from a single 

large group or instead be separate small groups. The distance between the camera trap locations 

that captured the chimpanzee images is 7.5 km from each other in a straight line.   

This survey also provided very interesting additional information on the biodiversity status of the 

study area. The most abundant species photographed were Maxwell duikers, fire-footed rope 

squirrels, giant pouched rats and African brush tailed porcupines. Red-flanked duiker was 

photographed for the first time in this study. 
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The results obtained in this study show that despite the high level of habitat degradation the level 

of biodiversity is still of interest, including the presence of wild chimpanzees, that seem to have 

adapted to these human-modified habitats. The presence of these species emphasizes the need for 

further studies to learn more about the demographics and dynamics of the wild chimpanzees living 

in human disturbed habitats. Such studies can improve our understanding of how chimpanzees and 

other wildlife are able to survive in such landscapes dominated mainly by subsistence agriculture. 

Such knowledge is key to ensure species survival and viability in the longer term and to promote 

modes of coexistence with humans. 

This project did not aim per se to estimate population size because we did not employ a capture-

recapture approach. We calculated capture rates and relative abundance indices. These data will 

serve as baseline for comparison with future studies. The relative abundance index (RAI) is used to 

compare relative abundance between different areas or to observe temporal changes. 

CONTEXT 

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 (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, 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.  

Fig. 1 Guinean forests of West Africa 
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The economy of SL is dominated by subsistence agriculture together with fisheries and forestry. 

Agriculture contributes 46 percent of the GDP and provides employment to about 75% of the 

population (with women as the predominant labour force).According to the FAO (2012), nearly 75% 

of the total land in SL is arable and about 62% of the population lives in rural areas and depends on 

agriculture for food and income. Upland and lowland landscapes make up for the 78% and 22% 

respectively of the arable land area. Upland habitat is composed of forest, savannah woodland and 

grassland. Lowland habitat comprises inland valley swamps, riverine grasslands and mangrove 

swamps. Food crops (rice, cassava, corn, millet, sorghum, sweet potato and peanuts) are the most 

cultivated in upland ecosystems. The predominant cultivation strategy used by farmers is the slash 

and burn or shifting cultivation system. Upland cultivation is mostly for self-consumption and is 

managed by women. Traditionally the farmers mix upland rice seeds with other annual crops like 

corn, sorghum and millet seeds in the same bag and scatter them in the field resulting in a mosaic 

of crops with rice being the predominant species. This system uses the same field for two to three 

years and then the field is left fallow for 20 to 25 years until soil fertility is good enough to cultivate 

again. With the expanding human population, there is a growing need for food crops and arable 

land, resulting in a shortening of fallow periods with consequent lower quality soils and lower 

yields, as well as increased encroachment of forest areas. 

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 resource competition with humans. In Ivory Coast, which was considered 

previously 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 Chimpanzee Sanctuary is the only national organization working persistently and actively 

to conserve wild chimpanzees across the country. 
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Tacugama Chimpanzee Sanctuary - TCS 

Tacugama Chimpanzee Sanctuary (TCS) was founded in 1995 by Mr. Bala Amarasekaran together 

with the Government of Sierra Leone (GoSL), who allotted 40 hectares of land to be used inside the 

Western Area Peninsular Forest Reserve (WAPFR). In 2013, the sanctuary cares for around 100 

chimpanzees and unfortunately, each year more orphan chimpanzees continue to arrive at the 

sanctuary. 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 evolved from the rehabilitation of confiscated chimpanzees to include other 

important dimensions of chimpanzee conservation including local environmental education, 

surveys and assessments of wild chimpanzee population nationwide, habitat conservation, 

community-outreach activities and wildlife law enforcement. 

Sierra Leone National Chimpanzee Census Project - SLNCCP  

The SLNCCP conducted by researcher Terry M. Brncic and managed by the TCS, 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 highlighted the extent of human-chimpanzee competition for resources in some rural 

areas dominated by fragmented habitats harboring wild chimpanzees that take advantage of 

agricultural crops. Outside protected areas, the dependence of chimpanzees on human crops leads 

to constant competition with people. Many communities reported losing entire crops of pineapple, 

cassava and oil palm to chimpanzees. People also reported using traps to capture wild 

chimpanzees, poison to kill them, dogs to try to drive them off, and they also encouraged hunters 

to eliminate them.  

The SLNCCP was followed in September 2010 by a stakeholder dissemination workshop and in May 

2011 by a Western Chimpanzee Population and Habitat Viability Assessment (PHVA) workshop for 

Sierra Leone in Freetown. These workshops engaged a significant group of stakeholders in the 

results of the SLNCCP and in developing recommendations for the long term protection of 

chimpanzees in Sierra Leone. One of the highest priorities identified in their final report was to get 

a better understanding of the status of chimpanzee populations living outside protected areas 

through camera trapping projects to get more precise population sizes and social structures.  
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Study of chimpanzee populations (Pan troglodytes verus) using camera traps in non-protected 

disturbed-fragmented habitats in Sierra Leone ς Moyamba district 

Based on the SLNCCP results and following PHVA recommendations, in 2013 the TCS research team 

carried out the first chimpanzee survey project in non-protected disturbed fragmented habitats in 

the Moyamba district (Garriga, 2103). This densely populated district is located to the south of 

Freetown with few primary forest sites, even within forest reserves. The landscape is dominated by 

cultivated and fallow farmland. During the SLNCCP numerous villages in this district reported 

extensive damage to crops and considered chimpanzees a threat to their livelihoods. 

The study was carried out in two separate study areas which were selected based on the following: 

a) with high density of chimpanzees; b) high level of disturbed-fragmented habitat; c) extensive 

damage to crops by wildlife. The study combined semi-structured interviews and camera trap 

surveys. A total of 92 interviews were carried out across 23 human settlements across both study 

areas. Rice and cassava are the main subsistence crops cultivated in both study areas and both 

crops were reported to be the most raided by animals. Chimpanzees were reported to raid mostly 

cassava and oil palms but the main complaints concerned cane rats, which caused extensive 

damage to rice farms. We captured 3,897 animal photographs and identified 20 different species 

including: 5 primate species, 3 ungulate, 6 rodent, 4 carnivores, and 2 bird species. We obtained 

abundant photographic evidence of wild chimpanzees in both study areas which allowed the 

identification of most individuals.  

OBJECTIVES  

ω To study the wild chimpanzee populations in disturbed-fragmented habitats near human 

communities in the Port Loko District in Sierra Leone and to produce an inventory of the medium 

and large size wildlife present in these areas. 

 

ω ¢ƻ ƻōǘŀƛƴ baseline data to monitor over time the progress and effectiveness of the sensitization 

and community development programs. 

 

ω ¢ƻ ǎǘǳŘȅ, evaluate and compare the wild chimpanzee populations between the study areas in 

Sierra Leone.  

 

ω ¢ƻ gather data which can contribute to the evaluation of the options for the long-term survival of 

these isolated populations and to explore possible solutions, like creating or promoting natural 

corridor links between forest fragments.  

 

ω To involve actively local communities in the protection of their forests, train local personnel and 

provide job opportunities.  
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MATERIALS AND METHODS 

Study period 

The field work started in November 2013 and ended in February 2014. The final report was 

submitted in April 2014.  

Field team 

The team comprised of four field assistants, a driver and the main researcher. Two local guides 

were appointed by chief villages to accompany the team during the recce work and camera setting. 

Study area 

The study area chosen for this study lies within the boundaries of Port Loko district in Sierra Leone 

(28 N 1007144.41, E 760332.60). This district is one of the 13 districts in Sierra Leone and lies north-

west of Sierra Leone; it is a heavily populated district with very few places left with primary forest, 

and only two very small forest reserves south of the district (Port Loko FR and Occra Hills FR). 

Narrow strips of riverine secondary forest lined the sides of most rivers. Otherwise the landscape is 

dominated by active or fallow farm land.  

The study area was selected based on the SLNCCP results. The SLNCCP surveyed 91 blocks of 9 x 9 

km grid squares across SL. Based on interviews and transects data each block was classified as 

having high or low chimpanzee density. We selected the block number 31 within the Port Loko 

district because the high density of chimpanzees present in a non-protected area with almost no 

forest cover and elevated extent of human-chimpanzee resource competition. Port Loko ditrict 

holds approximately 10% of the total population of Sierra Leone. The selected study area lies inside 

the Sanda Magbolontor chiefdom between two main rivers, the Little Scarcies and the Mabole 

Fig.2: Left: Map of Sierra Leone showing the districts and all forested or partially forested protected areas. The red circle 

indicates the location of the study area in the north of the Port Loko district. Right: Study area in more detail. The green 

dots show the location of the SLNCCP surveyed blocks. Block 31 classified with high chimpanzee density is the one 

inside the study area. 
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Rivers, both delimiting the northern tip of the district (Fig. 2). According to the 2004 Population and 

Housing Census, Sanda Magbolontor is the second less populated chiefdom within this district 

comprising the 3.3% of the total population for the chiefdom and 0.3% of the total population in SL. 

The study area spanned an area of 316 km2 and a perimeter of 75 km. The altitude ranged between 

30 to 75 m above sea level. The land is characterized by swamp areas, cultivated and fallow farm 

land in the south of the SA and grassland and woodland savannah in the northern part of the SA. 

The swamps are used to cultivate rice and the upland farms are largely cultivated with cassava, 

peanuts and upland rice with other intercrops like maize, sesame and sorghum. The landscape is 

sprinkled with wild oil palms but there are also small scale extensive oil palm plantations. In 

between cultivated farms, the land is in various growth stages of fallow land. Patches of secondary 

forest are found solely along the river margins. (Fig. 3 and Photos 1 to 6).  

 

 
 
 

Fig. 3: Landsat satellite image of the vegetation types in the study area. In the Landsat image, 

dark green represents closed forest, light green ŀǊŜ ŎǳƭǘƛǾŀǘŜŘ ŦŀǊƳǎΣ Ŧŀƭƭƻǿ ŀǊŜŀǎ όάŦŀǊƳ-

ōǳǎƘέύ or secondary forest, pink is grassland, and purple is woodland savannah 
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Photo 1 to 6 from top left to bottom right: Cultivated peanut upland farm, rice field in a swamp area, riverine forest along the 

[ƛǘǘƭŜ {ŎŀǊŎƛŜǎ wƛǾŜǊΣ ǿƻƻŘƭŀƴŘ ǎŀǾŀƴƴŀƘΣ Ŧŀƭƭƻǿ ƭŀƴŘ όάŦŀǊƳ-ōǳǎƘέύΣ ŀƴŘ elephant grass field (Pennisetum purpureum). 



     Study of chimpanzees in non-protected disturbed-fragmented habitats in Sierra Leone. R. M. Garriga. 2013 

 

 

13 
 

Semi-structured interviews 

We travelled to the study area and set camp in Sendugu village. Semi-structured interviews were 

carried out randomly alternating settlements in order to cover as much area as possible. Semi-

structured interviews were conducted individually in different households in each settlement 

although often the interviews gathered more people. The settlements varied largely in size from a 

few households with no more than 50 inhabitants to larger communities with over 500 habitants. 

Responses from people living in the same settlement were very similar and we preferred to do less 

interviews per village and visit more villages to cover more terrain, rather than only concentrate in 

few villages.   

The interviews were designed to determine: 

1) Socio-cultural profile of interviewees 

2) Types of crops cultivated and causes of crop losses 

3) Identification of wildlife by means of a field guide 

4) Type and frequency of crops raided by identified wildlife  

5) The presence-absence of chimpanzees and other wildlife 

6) Which three species of animals were considered the most destructive of crops 

7) Measures of protection against crop raiding by animals 

8) People's attitude towards chimpanzees  

9) The study area where to set cameras based on chimpanzees sightings described during the 

interviews.   

The interviews were anonymous and voluntary. They covered the socio-economic and cultural 

background of each interviewee. There also was section on perception towards chimpanzees. We 

also asked respondents to identify animals from a field guide and we noted the names of the 

animals in their local language. For each animal identified, we asked them whether the animals raid 

crops, which crops, and which part of the crop. The animal guide contained 43 drawings of different 

animal species. As a control, we included some animals known not to exist in the area like aardvark, 

leopard, JentinƪΩs Duiker, etc. 

Since many of the animals identified received different local names, to analyse some of the data, 

we pooled the different animal species into groups, i.e. all the monkeys together, all the duikers 

together, and so on, except some key species that were easily recognized, i.e. cane rats, 

chimpanzees. 

Camera traps   

The use of cameras had two main objectives:  

1- To study the wild chimpanzee population and produce an inventory of the medium and 

large sized wildlife present in these areas 

2- To corroborate the information provided by the farmers about the absence/presence of 

wildlife species.  
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As the main objective of this project was to maximize the chances of obtaining pictures of 

chimpanzees to gather as much 

information as possible on their 

demographics, we did not follow a 

systematic layout. Based on the indications 

provided by the interviewees about the 

locations where chimpanzees were 

regularly seen (Fig. 4), the field team 

reconnoitered those areas and set the 

camera traps in locations with evidence of 

chimpanzee presence like nests, feeding 

remains, trails, dung as well as other 

wildlife signs (Photo 7). We recruited 

farmers recommended by the town chiefs 

to act as our guides.  

 

We set infra-red Reconyx, Inc., (Holmen, WI 54636) digital camera traps in 33 different locations 

across the study area. Cameras were distributed in dens fallow areas and secondary forest patches, 

Photo 7: Yirah Koroma setting a camera trap in the study 

area. 

Fig. 4: Left: The purple stars show the areas where many farmers reported regular sightings of chimpanzees i.e. 

daily or weekly. The pink star shows areas where farmers indicated that chimpanzees are seen occasionally i.e. 

monthly or for longer intervals. The black dots indicate the location of the human settlements where we 

conducted interviews. Right: Locations where the camera traps were set. 
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trying to stay away from sites with high level of human activity, like farms, paths, community 

forests and at the same time keeping cameras within at least 200 meters away from each other.  

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 in some instances. 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 infra-red mode.         

Geo-referencing and mapping  

All the human settlements, camera locations and any other findings were geo-referenced using the 

handheld Garmin GPS 60CSx. During the recce walks the change of habitat type was also recorded 

with the GPS. The calculation of the areas and the production of the maps were done using ArcGIS 

software (ArcMap 9.3, ESRI).  

DATA ANALYSIS 

All data were entered and organized using Office ACCESS 2007 databases. The identification of the 

species was done using the Kingdon (2001), Wilson (2009) and Oates (2010) guides.  

To analyse the camera trap pictures 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 including all of 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: 

 

¶ 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).  
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RESULTS 

SEMI-STRUCTURED INTERVIEWS 

In total, we conducted 171 semi-structured interviews across 38 human settlements in the study 

area (Fig. 5 and Photo 8). In each settlement, we first met with the village chief to introduce 

ourselves and explain about our project. The number of interviews per settlement depended upon 

the size of the settlement and the number of inhabitants present at the time. As an average, we 

performed 5 interviews per settlement (range=1 - 9, SD=2.4).  

The field team performed the interviews singly or in pairs. The local language most commonly used 

was Krio, the lingua franca used in Sierra Leone. When the respondents did not speak Krio, the 

interview was performed in their vernacular language by means of a translator.  

 

The semi-structured interviews conducted in individual households often gathered more than one 

single person from the same family; in some cases, several people therefore intervened during the 

interview. The approximate number of adults present during the interview was recorded in the field 

sheet. The average time per interview was 26 minutes per interview (range: 12-58 min; SD: 8) and 

the average number of participants per interview was 6 adults (range: 1-18 participants; SD: 3) (see 

appendix 1 for more detailed information). 

 

Photo 8: Joseph Marah interviewing a woman in one of the 

villages.  

Fig. 5: Human settlements in which the field team carried 

out semi-structured interviews.  
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Socio-cultural profile of interviewees 

Among the respondents, 76% (130/171) were males and 24% (41/171) were females. The mean age 

of the male respondents was 42 years old (range=20-90, SD= 13.5) and for female respondents was 

44 (range=19-86, SD=15.8). 98% (168/171) of the respondents were farmers and 7% (11/168) of 

them combined farming with other occupations which included trading (4), fisherman (2), pot 

maker (1), teaching (3), ŀƴŘ ŎƘŀƛǊƳŀƴ όмύΦ ¢ƘǊŜŜ ǊŜǎǇƻƴŘŜƴǘǎΩ ǎƻƭŜ ƻŎŎǳǇŀtion was artist, student 

and electrician. The dominant ethnicity was Temne (70%) followed by Limba (25%) and the majority 

(91%) declared themselves as Muslims. About 58% of the interviewees had not received a formal 

education (Table 1). 

Total interviews 171 

Total communities interviewed 38 

Religion % (total) 91% Muslim (155/171), 4% Christian (7/171), 5% N/A (9/171) 

Gender % (total) 77% male (132/171) and 23% female (39/171) 

Ethnicity %  (total) 
70% (120/171) Temne, 25% (43/171) Limba, 2.5% (4/171) 
Others, 2.5% (4/171) N/A 

Age average (min, max) 42.5 y.o. (19, 90) 

Family size - Average number of people per family 
(min, max) 

13 people (1, 55) 

Born in the village 86%  (147/171) 

If born somewhere else, average years living in the 
village (min, max) 

17 years (1,50) 

Education 
58% none (100/171), 6% primary (11/171), 8% secondary 
(14/171), 2% tertiary (3/171), 25% Arabic (43/171) 

Occupation 
98% farmers (168/171), 7% combine farming with other jobs 
(11/168) and 2% (3/171) have professions different from 
farming 

Table 1: Summary of the socio-cultural profile of the interviewees for Port Loko study area. N/A: No answer. 

Agricultural aspects 

The most common crops cultivated were rice and cassava (Table 2). The yields were in 99.4% 

(167/168) of cases used for subsistence and 80% (134/167) of these sell some if there is any 

surplus.  

Crop raiding by wild mammals and insects (96% and 80% respectively) were the causes most often 

reported as being a serious problem to their agricultural yield (Table 3). Other causes reported with 

less frequency included poor land quality (10%), lack of fertilizer (3%), losses due to birds (7%) and 

losses to domestic animals (0.6%). 
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  Table 2: Types and number of times crops reported to be cultivated by the interviewed farmers. Rice and cassava 

were the dominant crops (as well as the most raided, see table 5). 

 
Wild  

mammals 
Insects 

Land  
quality 

Birds No fertiliser 
Domestic  
animals 

N/A 

1st rated 131 33 2 
 

1 
 

4 

2nd rated 33 102 3 5 1 1 27 

3rd rated 4 1 12 7 3 
 

146 

Table 3: Rating of the different causes of crop losses cited by the respondents. N/A: no answer 

Type of crops Scientific name  

No. of interviewers 
reporting 

cultivating the crop 
(N=168) 

% 

Rice Oryza spp. 163 97.0 

Cassava Manihot esculenta 147 87.5 

Chilli pepper Capsicum spp. 119 70.8 

Peanuts Arachis hypogaea 113 67.3 

Oil palm Elaeis guineensis 100 59.5 

Sesame Sesamum sp. 88 52.4 

Maize Zea mays 83 49.4 

Beans Phaseolus spp. 82 48.8 

Potato Solatum tuberosum 72 42.9 

Banana Musa spp. 56 33.3 

Okra Abelmoschus esculentus 56 33.3 

Yam Dioscorea spp. 29 17.3 

Pineapple Ananas comosus 26 15.5 

Pumpkin Cucurbita spp. 26 15.5 

Cucumber Cucumis sativus 24 14.3 

Oranges Citrus sinensis 19 11.3 

Papaya Carica papaya 17 10.1 

Mango Mangifera spp. 15 8.9 

Aubergine Solanum melongena 11 6.5 

Kola nut Cola sp. 10 6.0 

Millet  Pennisetum sp. 9 5.4 

Sorghum Sorghum bicolor 7 4.2 

Tola Beilshmielda mannii 5 3.0 

Cocoa Theobroma cacao 3 1.8 

Plum Prunus spp. 3 1.8 

Coffee Coffea sp. 2 1.2 

Cashew nuts Anacardium occidentale 1 0.6 
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When asked to rank what they considered the three most important crops, whether for self-

consumption and/or for selling, 56% (94/168) of the farmers ranked first choice rice and 24.4% oil 

palm (41/168) (Figure 6).  

 

If the three rankings for each crop are pooled together, rice was considered the most important 

crop by 93.5% of the respondents followed by cassava (51.8%) and oil palm (80%) (Table 4). 

Table 4: Sum of rankings for each crop listed as one of the three most valuable and their percentage.  

Only 30.4% (52/171) of the respondents said they had reported animal crop raiding to the 

authorities; among those 16.4% (28/52) discussed the issues in groups, 8.2% (14/52) reported the 

incidents to the village chief, 2.3% (4/52) to the headman, 1.8% (3/52) to the paramount chief and 

1.2% (2/52) to the counselor (Figure 7). 

The main reason stated as to why crop raiding by wildlife was not reported was that it was a 

common problem and there was no point in reporting it to the authorities.  

 

 

Type of crop Total ranking count % 

Rice  157 93.5 

Cassava 87 51.8 

Oil palm 80 47.6 

Peanuts 67 39.9 

Chilli pepper 55 32.7 

Sesame 21 12.5 

Fig. 6: Ranking of importance to farmers of the crop types considered most valuable. 
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Fig. 7: Percentage of responses 

whether crop raiding was or was not 

reported to the authorities. 

 

 

Measures of crop protection 

All of the respondents but four (98%) reported using one or more mitigation measures against 

animal crop raiding.  

Traps and fencing were the most common deterrent used to prevent animals from entering the 

cultivated farms (Fig. 8). Usually the fences are hand-made with palm leaves and/or sticks 

alternated with traps along the fence (Photos 9 to 12). Hunting with dogs was also reported as 

common practice.  

Fig. 8: Type of measures adopted by farmers to protect their crops from animal raiding and the number of times 

reported. 
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Photo 9 to 12: From top left to bottom right: Palm fence, poison for rodents, snare trap for small mammals made by 

bending a small branch and tying a loop rope at the end, fence made with branches to deter cows to enter the farms. 

CŀǊƳŜǊǎΩ perception of chimpanzees. 

At the end of the interview we asked some questions about chimpanzees and 85.4% (146/171) of 

the respondents reported seeing chimpanzees in groups and 7% (12/171) reported seeing single 

individuals only. The average size of the sighted groups was 6 individuals (N=142, range: 1-25, SD: 

4.3). When asked what the chimpanzees do when they are encountered in the fields, among the 

total of respondents, 73.7% (126/171) reported that chimpanzees run away and 16.4% (28/171) 

threaten people (Fig. 9) 

Almost 82% (140/171) of the respondents considered ŎƘƛƳǇŀƴȊŜŜǎ ǘƻ ōŜ ΨŘŀƴƎŜǊƻǳǎΩΦ The most 

common reason for why people viewed them as dangerous was that they are destructive (67/140), 

destructive and fearful (11/140) and just fearful (54/140). In one instance, the interviewed recalled 

that a person was injured by a chimpanzee some years before.  
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Fig.9: What do 

chimpanzees do when 

farmers encounter them in 

the field? (N/A: No answer) 

In 85.4% (146/171) of the respondents stated that chimpanzees were present in the farms before 

the civil war (1991-2002). Most, i.e. 79.5% (136/171) felt that there were fewer chimpanzees now 

than before the war due to deforestation and hunting. Only 16% (27/171) felt there were more 

chimpanzees now because they were not hunted.  

A minority of interviewees, i.e. 38.6% (66/171), was aware that chimpanzees are protected by law 

in Sierra Leone, of which, 62.1% (41/66) had known through radio announcements, 25.8% (17/66) 

through Tacugama sensitization work during the national chimpanzee census and 4.5% (3/66) 

through both radio and Tacugama sensitization work.  

Animal identification 

The average number of species identified per interview was 11 (range: 2-27; SD: 4). The 

interviewees named the animals with either their local vernacular language, Temne, Limba or in 

Krio. There was some confusion between species of the same genus, respondents were often using 

the same vernacular name for all monkeys, pangolins, porcupines, hogs, duikers and squirrel 

species due to the poor understanding of the drawings; for the purpose of the analysis these were 

consequently pooled into groups and dividing the total number per group with a correction factor 

according to the number of species in each group. Appendix 2 shows the number of times the 

respondents identified each species in the field guide. 

Cane rat or cutting grass, as it is locally known, was the most identified animal (99.4% of the 

interviews) followed by chimpanzee (94.7%) and giant pouched rat (90.1%) (Fig. 10).  

Respondents clearly knew what a chimpanzee was, i.e. no-one indicated another primate species 

when naming the chimpanzee. It was called by its Krio name, babu as well as by its Temne name, 

kawoto. 



     Study of chimpanzees in non-protected disturbed-fragmented habitats in Sierra Leone. R. M. Garriga. 2013 

 

 

23 
 

 
Figure 10: Bar graph showing the total number of times the different animal groups were identified in the field guide. 

Groups Total times reported  Raid crops % 
Do not raid 

crops 
% 

Cane Rat 170 170 99 
  

Chimpanzee 162 155 91 7 4 

Giant Rat 154 148 87 
  

Bushbuck 120 106 62 14 8 

Monkeys 100 96 56 5 3 

Squirrels 95 93 54 2 1 

Porcupines 75 74 43 1 1 

Hogs 51 50 29 2 1 

Duikers 51 29 17 22 13 

Pangolins 40 26 15 14 8 

Hippopotamus 16 15 9 1 1 

Bovines 18 14 8 3 2 

Civet 26 12 7 14 8 

Genet 39 11 6 28 16 

Cusimanse 15 9 5 
  

Galagos 9 8 5 1 1 

Mongooses 15 5 3 10 6 

Aardvark 5 2 1 3 2 

Palm Civet 21 2 1 19 11 

Elephant 2 1 1 1 1 

Big Cats 5 0 0 5 3 

Table 5: Number of times each animal group was reported to raid crops or not. A correction factor has been applied 

to the total times reported.  

Carnivores, i.e. mongooses, genets and civets, were reported to come to the village and kill 

chickens. The giant-pouched rat was frequently confused with the common rat and it was reported 
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to live in peoples' houses. In many cases rats, were referred to as thieves and reported to steal 

ǇŜƻǇƭŜΩǎ ŦƻƻŘ ŀƴŘ ƳƻƴŜȅΦ  

For each animal identified in the guide, we asked whether the animal in question raided crops. 

Table 5 shows a list of the animal groups and the occasions they were considered as crop raiders or 

not by the respondents. 

Rice, cassava, peanuts and oil palm were reported as the four types of crops most affected by 

animal raids (Table 6).  

Type of crops 
No. of times the crop was reported to be 

raided the different animal species 
No. of times the crop was reported to 

be raided by chimpanzees 

Rice 791 27 

Cassava 782 35 

Peanuts 555 12 

Oil palm 552 144 

Corn 310 46 

Potato 252 4 

Chilli pepper 182 1 

Orange 135 46 

Banana 109 27 

Pumpkin 99 7 

Mango 91 27 

Beans 76 14 

Okra 72 1 

Yam 69 0 

Sesame 50 25 

Papaya 49 33 

Kola 35 0 

Plum 28 6 

Pineapple 25 18 

Cucumber 11 6 

Millet  10 0 

Cacao 6 2 

Sorghum 4 0 

Aubergine 1 0 

Coffee 1 0 

Total 4295 481 
Table 6: List of the crop types reported to be raided by the identified animal groups and the total number of which 

were reported raided by chimpanzees. 

All the monkey species pooled together had the largest number of reported incidents followed by 

cane rats and both species of squirrels together. But if looked by species, cane rats lead the list 

followed by chimpanzees. See Appendix 3 for summary of the frequencies animal groups are 

reported to raid the different type of crops.  
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Chimpanzees were reported to raid mostly the pith of the oil palm trees 107/162 and their fruits in 

53/162. The second most raided crop by chimpanzees was maize ears (42/48) followed by orange 

fruits (46/46) and cassava tubercles (30/35).  

Once the interviewee finished going through the animal field guide, we asked them to rank the 

three animals they thought were the most destructive. Cane rats were considered the most 

destructive followed by monkeys and giant rats (Figure 11). Insects, predominantly grasshoppers 

(59/60), were often mentioned as causing severe problems to the cassava and potato farms, 

damaging complete fields. Chimpanzees were only ranked once as the first most destructive animal 

and it was only reported in the top three in 27/171 responses. 

 

 
Fig. 11: Bar chart showing the rank reporting of the 3 most destructive animals according to the respondents. 

  

RECCE WALKS AND CAMERA TRAPS 

At the end of each interview we asked several questions about chimpanzees and the locations 

where they were habitually seen. Using a hand held compass, the direction and degrees were 

recorded and the approximated areas marked in a map. Reconnaissance walks were undertaken in 

those areas and camera traps were set according to the findings encountered (Figure 4). With the 

help of two local guides cameras were deployed across 33 locations based on chimpanzee evidence 

findings.  

All cameras took pictures but animal images were only captured in 32 locations. Seven cameras 

stopped working before their retrieval due to malfunction or flat batteries. Therefore the total trap 

effort was 1,230 trap nights. We obtained a total of 7,104 photos out of which 1,291 had no 

animals (most of them were triggered by leaves movements or the sun reflection), 2,103 were from 
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humans and 72 pictures had unidentified animals. Therefore, the total number of pictures with 

identifiable wild individual animals included in the analysis has been 5,813 pictures.  

We obtained a total of 372 different sequences. Discounting the sequences with humans and 

unidentified animals, we were left with 338 sequences. Two different animal species appeared in 

the same sequence in 3 occasions (Table 6). Each different species has been counted as 

independent events (IE). 

Sequence no Species 1 Species 2 

194 Maxwell Duiker Bushbuck 

209 Maxwell Duiker Green monkey 

237 Maxwell Duiker Cusimanse 
Table 6: Sequences in which appear together two different animal species. 

 

The survey effort was 1,383 trap days (mean: 41.9 days; SD: 2.1) with 1,230 trap nights of effort 

(mean: 37.3 days; SD: 10.4). Table 7 shows the total number of locations where cameras were set in 

each study period and the difference of trap days between survey effort and trap nights of effort. 

SET NUMBER TIME PERIOD 
TOTAL NUMBER  
OF LOCATIONS 

SURVEY EFFORT 
(trap days) 

TRAP NIGHTS OF 
EFFORT 

1 Nov-Dec 2013 17 679 608 

2 Dec- Jan-2014 16 704 622 

TOTAL 
 

33 1383 1230 

Table 7: Survey effort and trap nights of effort for each study period. 

 

We identified a total of 17 different species of wild animals including 3 species of primates, 3 

species of ungulates, 6 species of rodents, 4 species of carnivores and 1 bird species. Table 8 shows 

the percentage of IE for each species identified and their relative abundance indices. The total 

trapping success was 35.9/100NT (SD: 2.6) and varied significantly among different animal species. 

Maxwell duikers had the largest trapping success with a 9.3/100NT and was photographed in 17 

locations (51.5% of the total locations), fire-footed rope squirrels and giant-pouched rats followed 

in the list (Figure 12). To calculate the relative abundance index, we calculated first the detection 

rate for each species. There was a marked difference between detection rates and IE for social 

species living in pairs and larger groups (Figure 13). 
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Fig. 12: Bar graph showing the % of IE per each animal species captured with the camera traps.  

 

 
Fig. 13: Comparison between the number of IE and detections for each animal species captured with the camera 

traps. 

We obtained four sequences and 62 pictures of chimpanzees in four different locations (Figure 13 

and photos 13 to 16). Despite the low number of images, we were able to distinguish 4 adult 

chimpanzees: 1 male of advanced age and 3 females. The maximum group size recorded in one 

sequence was 4 individuals:  1 adult female, two youngsters and 1 adult male.  
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Common name Scientific name 
Total number 

photos 
Number 

IE 
Number 
locations 

% IE 

Max number 
of individuals 

of same 
species per 
sequence 

that can be 
differentiated 

Detection RAI 
Trap 

success 

African brush tailed 
porcupine 

Atherurus africanus 141 36 5 8.2 2 29 2.4 2.9 

African Civet Civettictis civetta 78 11 9 2.5 1 11 0.9 0.9 

Bushbuck Tragelaphus scriptus 1017 24 13 5.4 2 19 1.5 2.0 

Campbell's Monkey Cercopithecus campbelli campbelli 21 5 4 1.1 2 4 0.3 0.4 

Cane rat Thryonomys swinderianus 21 15 2 3.4 13 3 0.2 1.2 

Chimpanzee Pan troglodytes verus 62 12 4 2.7 4 4 0.3 1.0 

Cusimanse Crossarchus obscurus 6 2 1 0.5 2 1 0.1 0.2 

Double spurred 
francolin 

Francolinus bicalcaratus 48 28 7 6.3 5 11 0.9 2.3 

Fire-footed rope 
squirrel 

Funisciurus pyrropus 492 86 18 19.5 2 72 5.9 7.0 

Genet Genetta poensis/bourloni 54 13 9 2.9 1 12 1.0 1.1 

Giant-pouched rat Cricetomys emini 768 54 16 12.2 2 48 3.9 4.4 

Green monkey Chlorocebus aethiops sabaeus 84 28 8 6.3 5 14 1.1 2.3 

Marsh mongoose Atilax paludinosus 15 4 2 0.9 1 4 0.3 0.3 

Maxwell Duiker Cephalophus maxwellii 810 115 17 26.1 3 68 5.5 9.3 

Red-flanked duiker Cephalophus rufilatus 24 4 2 0.9 1 4 0.3 0.3 

Red-legged sun 
squirrel 

Heliosciurus rufobrachium 9 3 1 0.7 1 3 0.2 0.2 

Soft-furred rat Praomys sp 3 1 1 0.2 1 1 0.1 0.1 

Total 
 

3653 441 
   

308 25.0 35.9 

Table 8: Summary of the total number of pictures for each species of animals captured with the camera traps, the independent events (IE), the number of locations, and 

their indices (RAI: relative abundance index). 
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Three species of non-human primates were captured on camera: chimpanzee, Campbell's monkey 

and green monkey. Localization maps of the IE for the most representative species with the total 

number of IE per each species are shown below.  

Fig: 13: Location and number of IE for chimpanzees in the 
Port Loko SA. 
Photo 13 to 16: Adult female chimpanzee (top picture) with a 
youngster. Middle and bottom left picture showing a 
sequence with adult female chimpanzee with two 
youngsters and an adult male. Bottom right: An adult female 
with infant on her back and a youngster following behind. 
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Figure мпΥ [ƻŎŀǘƛƻƴǎ ŀƴŘ ƴǳƳōŜǊ ƻŦ L9 ŦƻǊ /ŀƳǇōŜƭƭΩǎ 

monkey in the Port Loko SA. 

 

tƘƻǘƻ мтΥ /ŀƳǇōŜƭƭΩǎ ƳƻƴƪŜȅǎΦ 

Photo 18: Green monkey. 

 

Figure 15: Locations and number of IE for Green monkey 

in the Port Loko SA. 
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Figure 16: Locations and number of IE for Maxwell 

duiker in the Port Loko SA. 

 

Photo 19: A pair of Maxwell duikers. 

Photo 20: Red-flanked duiker. 

 

Figure 17: Locations and number of IE for Red-flanked 

duiker in the Port Loko SA. 
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Figure 18: Locations and number of IE for Bushbuck in 

the Port Loko SA. 

 

Photo 21: Bushbuck 

Photo 22: A pair of Brush-tailed Porcupines. 

 

Figure 19: Locations and number of IE for Brush-tailed 

Porcupine in the Port Loko SA. 

 

 


