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Summary 

This report summarises the methods and findings of the chimpanzee nest count survey done 

in the Loma Mountains National Park (LMNP), Sierra Leone in March 2019 led by the 

Tacugama Chimpanzee Sanctuary (TCS) research team and funded by the U.S. Fish & Wildlife 

Service (USFWS) as part of a one-year project aimed to protect the LMNP’s chimpanzee 

population by improving the park’s management and implementing general operations based 

on recommendations emitted in the Western Chimpanzee Population and Habitat Viability 

Assessment (PHVA) for Sierra Leone. 

The estimated chimpanzee density for the LMNP is 4.81 chimpanzee/km2 and harbours a 

population of 1,390 chimpanzees [range: 819-2361] a 79% higher as compared to 2010 

survey (2.69 chimpanzee/km2) but 19.5% lower than the 2008 survey (5.75 chimpanzee/km2). 

Therefore, we can confirm that LMNP holds the highest density of chimpanzees recorded in 

West Africa. 

The difference of densities between ours and previous surveys is probably related to the 

differences in study area sizes and the study effort rather than oscillations of the population 

size. The park’s boundary has not always been clear and re-demarcation was done in 2012 

with the support of the World Bank in order to exclude any settlements and farming areas 

that have been established within the reserve boundaries in the past. Also, our survey effort 

is higher because we covered more percentage of the study area compared to previous 

surveys. 

Our results validate the importance of LMNP for the conservation of western chimpanzees, 

which are categorized as Critically Endangered on the IUCN Red List. LMNP is remote, with 

poor road development and therefore the vehicle access is difficult, preventing large 

commercial illegal activities such as logging and hunting. However, we recorded extensive 

wildfires caused by humans for cattle ranching and the brushing of new farms within the 

park’s boundaries. Hunting evidence was also frequently observed.  

LMNP is without a doubt a stronghold for a significant chimpanzee population and we 

strongly urge the Government of Sierra Leone and the National Protected Area Authority 
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(NPAA) in charge of supervising all protected areas in the country and its biodiversity to 

secure efficient and effective measures to protect the LMNP. 

Introduction 

The Species Survival Commission (SSC) of the International Union for Conservation of Nature 

(IUCN) recognizes four subspecies of the common chimpanzee (Pan troglodytes) (Humle et 

al., 2016): the Western Chimpanzee (Pan troglodytes verus); the Nigeria-Cameroon 

Chimpanzee (P. t. ellioti); the Central Chimpanzee (P. t. troglodytes); and the Eastern 

Chimpanzee (P. t. schweinfurthii). All of them are listed as endangered and their populations 

are declining. Recently the IUCN status for the western subspecies was upgraded to critically 

endangered (Humle et al., 2016) because it is predicted that over the next three generations, 

i.e. 75 years, its population is likely to decline by more than 80% as a result of poaching, 

habitat loss and fragmentation due to human activities (Kühl et al., 2017). 

Sierra Leone is located on the Atlantic coast of West Africa, bordering Guinea, Liberia and the 

Atlantic Ocean and it covers an approximate area of 72,500 km2. Sierra Leone lies at the 

western end of the Upper Guinean Forest Block (UGFB) which is among one of the most 

biologically rich in the world but also highly threatened with extinction (Brooks et al., 2002). 

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). It is unknown how much forest cover Sierra Leone had over the last century, but it 

is unlikely that the country was ever heavily covered by dense forests (Munro & van der 

Horst, 2012). However, it is estimated that since 1975, the country has lost 36% of its forest 

and woodland habitats (CILSS, 2016). ‘Farmbush’, the degraded secondary forest growth that 

succeeds slash-and-burn agriculture, is increasingly the most dominant vegetation type in 

Sierra Leone (CILSS, 2016). 

Loma Mountains Non-hunting Forest Reserve was identified as a key area in the national 

protected areas system and was declared a National Park (LMNP) in 2012 to off-set the 

environmental impact caused by the creation of the Bumbuna dam on the Seli River. As part 

of a long-term plan to provide an environmental offset for biodiversity losses resulting from 

inundation of the Bumbuna hydro-electric project catchment area, a rapid survey was 

conducted in 2008 to assess large mammal diversity at Loma (Kortenhoven, 2008). The 
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survey was conducted in the northwest portion of the Loma Forest Reserve sampling within 

an area of approximately 15% of the total area of the reserve (Figure 1) considered to have 

an area of 332 km2. The results of the survey suggested an amazingly high density of 

chimpanzees of between 5.75 and 7.41 chimpanzees/km2. On the assumption that all the 

remaining forest on Loma contained chimpanzees at that density, the total chimpanzee 

population estimate would have been 1,427-1,839 chimpanzees, but it was acknowledged 

that this was not the case and that approximately 25% of the reserve area had been 

disturbed and probably contained a lower density of chimpanzees.    

Between 2009 and 2010, Tacugama Chimpanzee Sanctuary led a nationwide chimpanzee 

census and determined that LMNP had the highest density of chimpanzees in the country 

with a density estimate of 2.69 individuals/km2 and a total population of 1,065 chimpanzees. 

With an estimated 5,580 western chimpanzees remaining in the wild in Sierra Leone, the 

LMNP was harbouring nearly 20% of Sierra Leone’s entire chimpanzee population (Brncic et 

al., 2010). At the time of the nationwide survey in June 2009, the reserve boundaries were 

not well-mapped and existed only on a hand-drawn map from the creation of the reserve in 

1958. For the 2010 study, the delineation of the reserve boundaries was created by digitizing 

the hand-drawn map. A map of the approximate reserve boundaries is shown in Figure 1 with 

the locations of the 33 transects planned for the study. Two transects could not be walked 

due to dangerous terrain and the analysis included only 31 transects. Although the reserve 

had been reported in previous studies to be 332 km2, the digitization of the boundaries 

showed the area to be 396 km2, and this was the extension used for the 2010 survey. 

A new boundary, excluding human settlements, was drawn up in 2010 with support of the 

World Bank, following natural contour lines, inter-village pathways and water courses. This 

newly proposed boundary went through an extensive participatory process in 2012. Concrete 

pillars were erected along the 97.1 km long new boundary. The new boundary reduced the 

park’s original area by 107.5 km2 (from 396 km2 to 288.5 km2) (Forest Division, 2012) and this 

is the area used in our study.  

 



Loma Mountains National Park – Chimpanzee Survey 2019 

 

Tacugama Chimpanzee Sanctuary – USFWS  Page 7 of 26 

 
 

Figure 1: Boundaries for the Loma Mountains National Park with the locations of the 33 transects 

surveyed in 2009-2010 (Brncic et al., 2010), and endpoints of transects surveyed in 2008 

(Kortenhoven, 2008). 

 

Methods 

Study area 

The LMNP is in southern Koinadugu District in the north-east of Sierra Leone. The park covers 

288.5 km2 and the mountains are a granite massif, the tallest of which is Mt. Bintumani, at 

1945 m, the tallest peak in West Africa west of Mt. Cameroon. 

The park consists primarily of closed moist tropical forest (Figure 2 and 3). In addition, at 

lower elevations (<1000 m) primarily in the east and north of the reserve, there is a mix of 

woodland savanna (Guinea savanna) and tall elephant grass savanna. In the upland areas 
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(915-1945 m) the vegetation is characterised by submontane shrub savanna, montane 

grassland, submontane gallery forest, submontane forest, and dry forest (Figure 3). 

Figure 2: Landsat satellite image of the Loma Mountains National Park. In the Landsat image, green 

represents tree cover, purple/pink indicates woodland savanna, and red represents montane 

grassland. 



Loma Mountains National Park – Chimpanzee Survey 2019 

 

Tacugama Chimpanzee Sanctuary – USFWS  Page 9 of 26 

 
 

Figure 3: Closed moist forest (left) and montane grassland at the base of Mt. Bintumani (right). 

 

Distance Line Transects 

We estimated chimpanzee density from the standing crop nest count method (Ghiglieri, 

1984). Straight-line transects were used to estimate chimpanzee nest density, and 

chimpanzee abundance was calculated from nest density by incorporating estimates of nest 

production, duration and the proportion of individuals old enough to build nests. 

We systematically placed 35 line transects of 2 km across the park’s 288.5 km2 area using a 

random start point. We used DISTANCE 7.2. (Thomas et al., 2010) and ARCGIS 10.3 (ESRI, 

Redlands, USA) to place line transects using the ‘‘Systematic Segmented Trackline Sampling” 

design (Figure 4).  

The 2010 survey calculated the study area in 396 km2, however, the 2012 re-demarcation of 

the LMNP reduced its area to 288.5 km2 (i.e. 107.5 km2 smaller). To be more precise in our 

comparison with the 2010 survey, we did a separate analysis with the transects from the 

2010 survey that fell inside the actual park’s boundary (i.e. 23 out of a total of 31 transects).  
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Field teams consisting of five people, including two observers, one recorder, one compass 

bearer and one local guide, walked along transects following a compass bearing in a straight 

line. One of the observers focused on the ground, looking for signs such as dung and 

footprints. The other observer focused on looking up for chimpanzee nests and feeding 

remains. The following observations were recorded on each transect and geo-referenced 

using a Garmin GPS-map 64s: 

Chimpanzee Signs: Nest number, perpendicular distance to each nest from the transect line, 

and nest age following age categories by Tutin and Fernandez (1984). Additionally, other 

direct and indirect signs were recorded: visual sightings, feeding remains, dung, trails and 

vocalizations. 

Large Mammals: Data was collected on direct and indirect signs of large mammal species 

including duikers, monkeys, and other large mammal species such as pygmy hippopotami and 

leopards. 

Human Signs: Including signs of logging, hunting (hunters, snares, hunting camps, gun shells), 

human trails, fires and farms. 

Vegetation Type: Change of vegetation was recorded at each point along the transect, so that 

the percentage of each vegetation type could be estimated from the total walked distance.  

Reconnaissance (recce) surveys  

Opportunistic data was collected on chimpanzee signs and sightings, and signs of human 

activity en route while moving between transects. Effort on recce surveys depended on the 

terrain and the time available and therefore represents a minimum record of number of 

observations. All observations on recces were also geo-referenced with a GPS. 

Auxiliary variables 

In order to be able to compare results with previous surveys, we used the same auxiliary 

variables used for the 2010 chimp survey (Brncic et al., 2010):  

• Nest duration - Mean nest duration for forest nests: 109 days (SE = 19.76, 95% CL = 

76-154 days) 

• Nest production rate - the number of nests per day per chimpanzee: 1.143 nests per 

day 

• Proportion of nest builders - 0.83  
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Data analysis 

We used DISTANCE 7.2. to calculate chimpanzee densities (Thomas et al., 2010). We 

calculated density estimates with their associated coefficients of variation and 95% 

confidence intervals. The data was analysed as one stratum in the forest habitat dataset.  

 

 

Figure 4: Placement of the 35 transects within the Loma Mountains National Park’s actual boundary. 
Green line shows the boundary used for the 2010 survey. 

Results 

We surveyed 34 transects for a total of 66.08 km of survey effort. Transect 29 was not 

included in the analysis because of an error in data collection. Transects 20 and 28 were only 

partially completed because of dangerous terrain encountered.  
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Chimpanzees 

We recorded 663 nests on transects giving a nest encounter rate of 10.03 nests/km. The total 

number of chimpanzees in the LMNP is estimated to be 1,390 (95% CI=819 - 2361) with a 

density of 4.81 chimpanzees/km2 (Table 1). 

Chimpanzees were sighted on two occasions: a group of six individuals on transect 13 and 

two other individuals en route to the transects. Chimpanzee calls were heard on 11 

occasions, nine of which were on transects and two en route to the transects.  

Table 1: Data summary for the analysis of the LMNP surveys in 2008, 2010 and 2019. We also have 
included a separate analysis of the 2010 survey transects falling inside the actual park’s boundary. 

 
LMFR survey 

(Kortenhoven 2008) 

LMFR survey 

(Brncic 2010) 

LMFR survey - 

transects inside 

actual boundary 

(Brncic 2010) 

LMNP survey 

(Garriga 2019) 

Total study area (km2) 
50 (15% of the total 

area of 332 km2) 

396 288.5 288.5 

Nest production rate 1.09 1.143 1.143 1.143 

Nest Disappearance time (days) 120 109 109 109 

Nest builders’ proportion N/D 0.83 0.83 0.83 

Truncation (m) N/D 33 33 32 

No transects 30 31 23 34 

RESULTS 

Effort (km) 31.87 59.77 43.94 66.08 

No transects with chimp nests N/D 20 19 22 

Total chimpanzee nest groups N/D 179 168 263 

Average nest group size (range) N/D 2.77 2.83 (1-15) 2.6 (1-23) 

No observations after truncation 843 486 469 659 

Density (chimps/km2) [95%CI] [5.75-7.41] 2.69 [1.44-5.01] 3.84 [2.26-6.51] 4.81 [2.83-8.18] 

Number of chimps [95%CI] [1427-1839] * 1065 [572-1986] 1109 [654-1879] 1390 [819-2361] 

% Coef. Variation N/D 31.91 26 26.37 

Detection probability N/D 3.7 5.3 3.5 

Encounter rate (nests/km) before 

truncation 

N/D 8.27 10.8 10.03 

Encounter rate (nests/km) after 

truncation 

26.45 8.13 10.67 9.97 

N/D: no data; *this number of chimpanzees was obtained extrapolating the chimpanzee density in 

the study area to the whole forest reserve considering an area of 332 km2; LMFR: Loma Mountains 

Forest Reserve; LMNP: Loma Mountains National Park 
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Altitude on transects ranged between 345 m to 1,654 m high. The lowest altitude in which 

we recorded chimpanzee nests were at 447 m and the highest record was at 1,518 m. 

Average altitude for nests on transects was 939 m. Figure 5 shows the number of nests 

recorded at different altitudes. 

 

 
Figure 5: Total number of chimpanzee nests at the different altitude ranges that were recorded. 

Two ground nests were recorded in transect 12 and 13 and four more ground nests en route 

to transects, all of them on the north-west side of the Park (Figure 6). This is an exceptional 

finding because it has never been reported before in LMNP.   

Figure 6: Two different ground nests found in the north-west of the LMNP 
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Another interesting finding never reported before in LMNP and only found in the north-west 

of the park was a nut cracking site used by chimpanzees to crack nuts of a plant species called 

Gbore-gbay in Kuranko, the local dialect (Figure 7). 

Figure 7: Nut cracking site (left) and the fruit called Gbore-Gbai (in Kuranko) (right) that is cracked by 
the chimpanzees.  

Figure 8: Interpolation map of chimpanzee encounter rates across the LMNP 
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Interpolation of chimpanzee nest encounter rates (ER) across the reserve shows that the 

highest ER were found on the steep hills at the centre of the reserve (Figure 8) excluding the 

Bintumani plateau and upland areas with a habitat characterised by montane grassland. No 

nests were found in the south and northeast of the park. 

Vegetation 

Percentages of each vegetation type within the reserve were calculated from the length of 

transect that crossed each vegetation type. Table 2 lists the vegetation types in order of 

abundance for the LMNP obtained during this survey and compared to the results obtained 

in the 2010 survey. The most common vegetation type is closed moist forest, which covers 

approximately 50% of the reserve.  

Combining the percentage of farm, farm-bush, secondary forest and plantation forest, the 

transect data indicates that almost 21% of the LMNP vegetation has been cleared for 

agriculture (Figure 9), an increase of 5% compared to the 2010 survey. Special attention 

should be paid to the increase of farm-bush as a result of farming activities during recent 

years. 

Table 2: Percentage of each vegetation type within the LMNP based on transect data 

Habitat type % transect length - 
survey 2019 

% transect length - 
survey 2010 

Closed Moist Forest 46.97 50.1 

Farm-bush 16.83 9.1 

Woodland Savanna 8.65 15.9 

Dry forest 7.52 1.8 

Montane Grassland – Tall Grass Savanna 5.72 3.2 

Sub-montane Bamboo Forest 3.78 0.4 

Swamp 3.22 1.3 

Plantation forest 2.28 0.4 

Bare rock 2.04 0 

Vine forest 0.96 5.5 

Farm 0.92 3.6 

Secondary forest 0.69 1.3 

Riverine forest 0.42 2.3 
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Figure 9: In the foreground, sub-montane grassland burnt due to wildfires and in the background, 
human induced fires burning for farming (left). A recent brushed and burnt patch of forest to be 

farmed recorded on transect 2 (right). 
 

Human activity 

Signs of human activity were observed in almost all parts of LMNP with fewer observations 

on the mountainous areas in the central part of the park (Figure 10). We found less signs of 

human activity in the areas with higher chimpanzee nest numbers, which correspond to the 

areas with steeper hills and more difficult access for humans. 

Hunting signs (hunting trails, gunshells and snares) were predominant in the central areas 

(Figure 12) and farming activities more frequent near the park boundaries. Is the most 

common agricultural system used by farmers in Sierra Leone. Traditional farming in Sierra 

Leone is characterised by slash-and-burn agriculture. Between March and May, farmers burn 

their land for farming. During our survey, we recorded areas of forests that had been cleared 

and burnt close to the boundary and inside the park. The uncontrolled fires tend to spread to 

the nearby forests. Also, on higher ground, the vegetation in several transects were 

completely burnt due to the spreading of wildfires initiated by cattle ranchers.  
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Figure 10: Interpolation maps of the chimpanzee nest encounter rate across the LMNP and the signs 
of human activity recorded on transects (left) and en route to the transects (right). 

 

We also found a chimpanzee carcass near transect 14, and already mummified, with a round 

hole on the abdomen suggesting a gunshot (Figure 11).  
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Figure 11: Chimpanzee carcass found en route near transect 14. The abdomen shows a hole 

compatible with a shot gun. 

Figure 12: Snares and shotgun shells collected en route to transect 14. 

 

 

Other mammal signs 

We recorded evidences of 14 different mammal species on transects (Table 3). We did not 

record signs of buffalos or hogs. We recorded seven different species of monkeys. We found 

fresh dung and footprints of pygmy hippopotami near transect 3 (Figure 13).  

 

 



Loma Mountains National Park – Chimpanzee Survey 2019 

 

Tacugama Chimpanzee Sanctuary – USFWS  Page 19 of 26 

 
 

 

Table 3: The number of observations of mammal signs on transects. 

Species Dung Footprint PG Sight Trail Vocalisation Total 

Maxwell Duiker 55 1 
 

2 1 
 

59 

Bay Duiker 18 1 
 

1 
  

20 

Yellow Back Duiker 13 4 
  

2 
 

19 

Bushbuck 13 1 
  

1 
 

15 

Olive Baboon 7 
     

7 

Black & White Colobus 
   

1 
 

5 6 

Campbell monkey 
   

1 
 

4 5 

Diana Monkey 
     

5 5 

Black Duiker 4 
     

4 

Sooty Mangabey 
  

2 
  

1 3 

Spot Nose monkey 
   

2 
  

2 

Red Colobus 
   

1 
  

1 

Waterbuck 1 
     

1 

Total  111 7 2 8 4 15 147 

 

Although not part of the chimpanzee survey, observations of White-necked Picathartes 

(Picathartes gymnocephalus) nests were recorded due to their status as a rare bird of 

interest. Picathartes nests were recorded in three different locations inside the park (Figure 

13).   

Figure 13: Footprints of pygmy hippopotamus (left); nests of Picathartes on transect 7. 
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Conclusions 

LMNP is a very important area of biodiversity in Sierra Leone and the results of this study 

suggest that LMNP harbours the highest density of chimpanzees in protected and 

unprotected areas in West Africa (Table 4).  

Table 4: A comparison of western chimpanzee densities (individuals/km2) across West Africa in 

ascending order. 

Country Study site Density (ind/km2) Source 

Guinea-Côte d’Ivoire Nimba Mountains 0.14-0.65 Granier et al. 2014 

Sierra Leone Non-protected areas 0.03 Brncic et al. 2010 

Liberia Non-protected areas 0.05 Tweh et al. 2014 

Côte d’Ivoire Marahoue NP 0.05 N’Goran et al. 2007 

Liberia Grebo NF 0.10 Kouakou, unpubl.data in 
Tweh et al. 2014 

Senegal Niokolo Koba NP 0.13 Pruetz et al. 2002 

Guinea-Bissau Lagoas de Cufada 
Natural Park 

0.22 Carvalho et al. 2013 

Ghana Bia-Goaso Forest Block 0.26 Danquah et al. 2012 

Mali Bafing FR 0.27 Pavy 1993 

Sierra Leone Gola Forest NP 0.27 Ganas 2009 

Mali Faragama 0.30 Granier & Martinez 2004 

Sierra Leone WAPNP 0.36 Brncic et al. 2010 

Mali Djakoli 0.39 Granier & Martinez 2004 

Sierra Leone Lawana  0.40 Garriga, 2018 

Sierra Leone Tingi 0.59 Brncic et al. 2010 

Côte d’Ivoire Tai NP – East  0.67 Després-Einspenner et al. 
2017 

Liberia Sapo NP 0.86 N’Goran, unpubl.data in 
Tweh et al. 2014 

Guinea Haut Niger NP 2001-
2002 

0.87 Fleury-Brugiere & Brugiere 
2010 

Côte d’Ivoire Tai NP 0.89 Kouakou et al. 2009 

Sierra Leone OKNP 0.97 Brncic et al. 2010 

Sierra Leone Loma Mountains FR 2.69 Brncic et al. 2010 

Sierra Leone Loma Mountains NP 4.81 This study 

FR: Forest Reserve; NP: NationalPark 

 



Loma Mountains National Park – Chimpanzee Survey 2019 

 

Tacugama Chimpanzee Sanctuary – USFWS  Page 21 of 26 

 
 

The estimated chimpanzee density for the LMNP is 4.81 chimpanzee/km2 and harbours a 

population of 1,390 chimpanzees [range: 819-2361] a 79% higher as compared to 2010 

survey (2.69 chimpanzee/km2) but 19.5% lower than the 2008 survey (5.75 chimpanzee/km2). 

When compared to the analysis of the data collected on the 2010 transects that fell within 

the actual LMNP boundaries, the density obtained is similar to our study with only a 25.2% 

difference between them and with the same percentage of coefficient of variation, 

confirming that LMNP still holds the highest density of chimpanzees recorded in West Africa. 

The difference of densities between ours and previous surveys is probably related to the 

differences in study area sizes and the study effort rather than oscillations of the chimpanzee 

population size. In 1985, when the reserve was created, the boundaries existed only on a 

hand-drawn map and the boundary was stated to be 332 km2, and this was the area used for 

the 2008 survey analysis (Kortenhoven, 2008, 2009). However, at the time of the nationwide 

survey in June 2009, the reserve boundaries were digitized and showed that the Loma 

reserve was 396 km2 instead of the 332 km2, and this was the area used to do the 2010 survey 

analysis (Brncic et al., 2010). The re-demarcation done in 2012 excluded any settlements and 

farming areas that had been established within the reserve boundaries in the past. The new 

boundary reduced the park’s original area to 288.5 km2 which is the area we used for this 

survey. To be more precise in our comparison with the 2010 survey, we did a separate 

analysis with the data of the transects from the 2010 survey that fell inside the actual park’s 

boundary (i.e. 23 out of a total of 31 transects) using the same auxiliary parameters but 

considering the actual boundary area of 288.5 km2. It produced a density of 3.84 

chimpanzees/km2, which is 42.7% higher than the analysis considering the 396 km2. Seven 

out of the eight transects that were not considered because fell in the area excluded in the 

re-demarcation did not record chimpanzee nests.  

All three surveys have shown that chimpanzees remain concentrated in the steeper areas of 

the park, probably to avoid exposure to humans. For the re-demarcation of the park, it was 

decided to exclude any settlements and farming areas that were within the reserve 

boundaries (Forestry Division, 2012). Despite it, the proportion of habitat impacted by 

humans has increased since 2010, showing that human illegal activities in the park continues 

to threaten the habitat and the biodiversity despite the new park’s status and the presence 

of government rangers. 
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In 2012, the Government of Sierra Leone drew up a preliminary management plan (2013-

2017) for LMNP with the financing of the Wold Bank. Once the external funding finished, the 

park’s operations were almost halted due to lack of national funding. Currently, there are 14 

rangers employed by the government to protect the park, however the tasks they should be 

performing are limited because of the lack of proper training, field equipment and leadership.   

LMNP remains an important stronghold for West African chimpanzees and its protection 

should be taken into full consideration by the relevant authorities. The remoteness of the 

area and the difficult access are probably the factors preventing a higher human impact. 

However, during our stay, we found out that south to the park there are many farms of 

marijuana fields which are expanding rapidly.  

We encountered several farmers close to transect 3 that were clearing and burning patches 

of forest inside what we believe is within the parks’ boundary. Upon telling them to stop their 

activity, they insisted that they were not inside the park. When mapping some of the 

demarcation pillars that we had recorded during the survey, we realised that they were not 

located along the boundary but further inside the park (Figure 14). Therefore, we highly 

recommend marking and mapping the pillars to determine their actual locations and correct 

their position to prevent conflicts with local farmers. 
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Figure 14: Location of the pillars recorded during the survey which are located far from the actual 

park’s boundary. 
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