
I. INTRODUCTION

Both the white-thighed colobus (Colobus 

vellerosus)  and the white-naped mangabey 

(Cercocebus lunulatus )  have been rapidly 

experiencing local extinctions in forests throughout 

their distribution ranges. Historically both species 

had been widely distributed in West Africa (Grubb 

1998), but they have been extirpated from almost all 

protected areas where they used to be common 

(Martin & Asibey 1979; Owusu et al. 2005; Oates 

2006; Gatti, 2010; Wiafe 2013; Gonedelé Bi et al. 

2014; Osei et al. 2015). Both species have been 

hunted for their meat that is consumed in local 

communities. The meat of the two monkey species 
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is prized bushmeat for they are larger-bodied with a 

higher ratio of protein to the ammunition cost than 

species  such as  the forest  guenons (genus 

Cercopithecus). Bushmeat is also transported to 

urban centers by commercial bushmeat traders who 

sell it in markets at high prices. Although habitat 

loss and fragmentation due to the clearing of forests 

for timber, cash crop plantations, farms, charcoal 

making, extracting firewood, fire set by cattle 

herders, and mining are important culprits, the most 

serious threat is uncontrolled hunting that has 

contributed to the significant decline of these species 

(Matsuda Goodwin et al. 2019). 

Given the fact that intensive hunting and 

significant habitat loss and degradation have been 

taking place across its distribution range and the 

population of C. vellerosus has been estimated to 

have declined by more than 80 % over the past 27 

years, the IUCN Red List authority that includes the 

two authors (Gonedelé Bi, Matsuda Goodwin) of 

this study upgraded the threatened status of this 

species from Vulnerable in 2008 to Critically 

Endangered in 2016, bypassing Endangered. In each 

country of the speciesʼ range, Côte dʼIvoire, Ghana, 

Togo, and Benin, only one to two groups of C. 

vellerosus are known to occur in a few protected 

areas (e.g., forest reserves, national parks), although 

we know that a stable population of about 365 

individuals occurs at Boabeng-Fiema Monkey 

Sanctuary in central Ghana (Matsuda Goodwin et al. 

2019).

The white-naped mangabey was assessed as 

Vulnerable in 2008 as a subspecies of the sooty 

mangabey (Cercocebus atys),  but the taxon 

(Cercocebus atys lunulatus) was raised to a full 

species in 2016. In 2016, we recognized the gravity 

of the trend of population decline and the level of 

habitat destruction similar to that experienced by C. 

vellerosus and have elevated the status of C. 

lunulatus to Endangered. As experts on West 

African primates, we identified that Comoé National 

Park (NP) is the most important protected area for 

synergistic conservation of the two threatened 

monkey species. Comoé NP appears to hold several 

groups of C. vellerosus while ≥1,000(?) C. lunulatus 

individuals may occur in this park (J. Lapuenté, 

pers. comm. 2017). As for C. lunulatus, Comoé NP 

is the most important site followed by Tanoé swamp 

community forest in Côte dʼIvoire where Gonedelé 

Bi (personal comm. 2016) has seen several groups 

in 2008. Although Comoé NP is the only protected 

area in Côte dʼIvoire where the two threatened 

species co-occur, a lack of population data on the 

taxa have hindered us  f rom implement ing 

synergistic conservation actions.

The main goal of this project, therefore, was to 

obtain crucial population data and distribution 

patterns of the groups of the two threatened monkey 

species that would enable us to find a priority site 

for the conservation actions targeting the two 

species at Comoé NP. Another goal was to obtain 

some population data on other anthropoid species 

that occur in the Park. 

II. Methods

1. Study Site and Study Period

The project site is Comoé National Park (114,876 

km2, 09°09′49″ N, 03°46′21″ W) in north-eastern 

Côte dʼIvoire. It is one of the largest protected areas 

in West Africa (Fig. 1). The works of the Comoé 

Chimpanzee Project have helped the site to recover 

its status of UNESCO World Heritage Site in 2017. 

The habitat mosaic of the Park is known as a 

phytogeographically important park with an 
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enormous floral and faunal diversity (Fischer et al. 

2002). Some of the threatened charismatic mammals 

that inhabit Comoé NP include the African bush 

elephant (Loxodonta africana), the African wild dog 

(Lycaon pictus), and the Western chimpanzee (Pan 

troglodytes verus). At Comoé NP, in addition to the 

three primates (C. vellerosus, C. lunulatus, P. 

troglodytes verus) so far mentioned, eight other 

primate species are believed to occur in the Park: 

Eastern lesser spot-nosed monkey (Cercopithecus 

p e t a u r i s t a  p e t a u r i s t a ) ,  L o w e ʼ s  m o n k e y 

(Cercopithecus lowei), green monkey (Chrolocebus 

sabaeus), patas monkey (Erythrocebus patas), 

Anubis baboon (Papio anubis), olive colobus 

(Procolobus verus), West African potto (Perodicticus 

potto potto), demidoffʼs dwarf galago (Galagoides 

demidoff). Despite the fact that there are past reports 

o f  t h e  p r e s e n c e  o f  t h e  r o l o w a y  m o n k e y 

(Cercopithecus roloway) and the putty-nosed 

monkey (Cercopithecus nictitans) (Fischer et al. 

2002), there has been lit t le recent credible 

information that these two species ever existed or 

still occur at the Park. During the last five years, the 

OIPR (Office Ivoirien des Parcs et Réserves) and 

Comoé National Park Research Station have been 

making greater efforts to counter many illegal 

human activities such as poaching and artisanal gold 

mining that negatively influence the Parkʼs fauna.

We conducted this study from December 2018 to 

July 2019, however, most of the data come from 

December 2018-January 2019 and May 2019-July 

2019.

2. Creating an NDVI map and choosing study 

areas

To discern different vegetation types in Comoé 

NP, we computed the Normalized Different 

Vegetation Index (NDVI) by the use of the Semi-

Automatic Classification PlugIn (SCP) v. 5.0.8 in 

QGIS v.3.4.4. We first downloaded and processed 

the cloud-free Landsat 8 OLI/TIRS band images 

d a t e d  J a n u a r y  1 ,  2 0 1 8  ( S c e n e  I D : 

LC81960542018001LGN00, WRS Path 196, WRS 

Row 54 and Scene ID: LC81960532018001LGN00, 

WRS Path 196, WRS Row 53) from the US 
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Fig. 1. The project site is Comoé National 

Park (09°09′49″ N, 03°46′21″ W) in 

north-eastern Côte dʼIvoire. Comoé NP, 

which covers about 11 500 km2, is one of 

the largest national parks in West Africa. 

The habitat mosaic in the Park is home to 

a wide variety of plants and animals. The 

works of Comoé Chimpanzee Project 

have helped the site to recover its status 

of World Heritage Site in 2017.



Geological Society's website (https://earthexplorer.

usgs.gov/). The band images 2-7 were preprocessed 

for radiometric calibration and DOS1 (Dark Object 

Subtraction 1) atmospheric correction (Chavez 

1996), converted to surface reflectance and viewed 

as a color composite image using bands 7,3, and 2 

(Congedo and Macchi 2013; Congedo 2016). We 

established NDVI by the following equation: NDVI 

= 
(NIR-RED)
(NIR+RED) . We then created polygonized NDVI 

images from the two Landsat 8 panels of the park. 

The resulting color image shows differences that we 

can observe on the ground that approximately 

correspond with the vegetation types, but the image 

should not be considered as the land cover 

classification. The composite color image gives us a 

good idea regarding where the forests are found 

because the target primate species of this study 

mainly forage in the forest, although this does not 

mean that they exclusively use the forest. The 

polygonised NDVI shapefiles were processed by R 

(3.4.4) to count the number of cells that apply to the 

following hypothetical values for each vegetation 

type: Old Forest (≥0.653), Disturbed Forest・

Woodland (≥0.524), Tree Savanna (>0.395), Shrub 

savanna (>0.265), Herbaceous Savanna (>0.136), 

and Bare soil, Rocks, and others (<0.136) (Table 1). 

The package “foreign” (v 0.8-72) was used to read 

the dbf files. Based on the NDVI map, we chose 

three study areas (Comoé, Iringou, and Gawi, from 

the southern most to the northern most) to establish 

transects and reconnaissance (recce) paths.

3. Canopy cameras

We installed a trail camera (Browning Trail 

Cameras Spec Ops 10MP FHD Video IR Camera, 

BTC-8FHD and BTC-8FHD-P) at 12-20 m above 

the ground on a tree trunk on each of the same 

transects where line-transect surveys (see below) 

were conducted to capture one-minute videos of the 

wildlife. We chose trees that had fruits or young 

leaves that are food species of the two primate 

species at the time of camera installation. In total, 

we installed ten cameras in each of the study areas, 

but at each site nine properly functioned (two 

malfunctioned and one exploded due to the direct 

sun exposure shortly after installation). Because of 

the logistic limitations of the number of trees that 

can be climbed to set up cameras in each study area 

per day due to the treacherous ravenous terrain 

along the gallery forests, the number of trap days 

per camera, per study area varied (Table 1). The 

total trap days for cameras established at each study 

area were the following: Comoé, 993, Gawi, 502, 

Iringou, 481 (mean = 658.7, s.d. = 289.7). We 

checked the batteries and changed memory cards at 

irregular intervals and downloaded the captured 

images at the end of the dry season and the wet 

season. We tabulated the number of trap days per  

season. We defined the dry season from December 

10, 2018 which was the beginning of the study, until 

May 31, 2019 and the wet season between June 1 

and July 28, 2019, which was the end of this study. 

We manually inspected each video to examine 

which species occurred when on which camera. Out 
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Table 1. The number of canopy cameras deployed

* This is the area of the bounding box that was drawn to contain all 

the transects. It is not a sampling area.

Study Area*

Area (km2)

Comoé 81.0 9 993

Gawi 193.0 9 502

Iringou 143.8 9 481

Mean 658.7

sd 289.7

Table 1. The number of canopy cameras deployed and trap days per study area

Number of 
cameras Trap days

* This is the area of the bounding box that was drawn to contain all the transects. It 
cannot be considered as the sampling area.



of the 27 functionining cameras, 13 cameras 

captured images of the primates (success rate = 

44.4 %). We calculated detection frequencies (DF) 

using the following equation: DF = (the frequency 

of a species captured/trap days) x 100 by each 

camera.

4. Walking surveys

We conducted line-transect surveys on 10 x 1-2 

km transects created in gallery forests and forest 

islands in each study area, but only 5-6 transects per 

study area were walked more than three times. In 

total, we walked 154 km of line-transects. We also 

conducted 21 km of recce surveys while we were 

reaching from one line-transect to another in various 

types of habitats. On each transect or recce survey 

path, we walked slowly at 1-1.5 km per hour and 

recorded the mammalian species we encountered, 

the number of individuals seen, the estimated group 

size, the time, the behavior of the first individual 

seen, the mode of observation (visual or auditory), 

and the GPS coordinates (White & Edwards 2000). 

We calculated encounter rates (ER) (group/km) per 

mode of observation by dividing the frequency of 

the groups per species observed by the number of 

km walked. Due to the low ER of all primate species 

seen, the use of DISTANCE to compute population 

density for any of them was precluded. For this 

reason, we pooled the data from both line-transect 

surveys and recce surveys to calculate ERs for all 

primate species. The sighting data of other fauna 

(e.g., squirrels, genets, birds) are not yet analyzed 

and will not be reported here.  

During surveys, we collected evidence of hunting 

(spent shotgun cartridges, gunshots, huntersʼ camps) 

in an attempt to quantify the relative intensity of 

hunting, but the frequency of such signs was 

extremely low and most of those signs appeared to 

be older than three years. Such old signs were not 

informative evidence of recent hunting. For this 

reason, we did not calculate a relative index of 

hunting pressure.

5. Correlation between camera trap data and 

surveys

To examine congruence between the DF of the 

cameras and the visual and auditory ER obtained 

through surveys, we performed Pearson correlation 

tests on R (3.4.4). The confidence level was set at 

0.05.

III. Results

1. NDVI of the Comoé NP

Fig. 2 shows the NDVI map of the Comoé NP 

while Table 3 shows the percentages of different 

vegetation types delineated by NDVI. It shows that 

the old forest consists of only about 4 % of the 

entire park. When young and disturbed forest is 

included, 9.5 % is considered to be the forest. This 

is the habitat type that C. lunulatus and C. vellerosus 

mainly utilize. 
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2. Canopy cameras

The remote cameras captured images of all 

primate species except four species, the white-

thighed colobus, the olive colobus, the patas 

monkey, and the potto (Fig. 3). A few videos partial 

body parts of some monkeys that could not be 

definitively identified, but they appeared to be the 

guenons (genus Cercopithecus). Also, a few videos 

were those of the Galagoides species, but whether 

they belonged to Galagoides thomasii or Galagoides 

demidovii was not certain. Table 3 shows the 

detection frequencies (DF) for primate species in 

the dry and wet seasons. This indicates that the dry 

season had higher DF than the wet season. During 
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Fig. 2. NDVI raster map of Comoé NP

Table 2. The result of NDVI analysis shows that the forest consists only about 4 % of the entire Comoé NP

Habitat
types

Old
Forest

Disturbed 
Forest/

Woodland

Tree
Savanna

Shrub
Savanna

Herbaceous 
Savanna

Bare Soil, 
Rocks, and 

Others
NDVI ≥0.653 ≥0.524 >0.395 >0.265 >0.136 <0.136

No. of cells 538662 703749 2126252 3517552 4059069 2125237

Percentages 4.12% 5.38% 16.27% 26.91% 31.06% 16.26%



the dry season, the mean DF for the spot-nosed 

monkey, mangabey, and the Loweʼs monkey were: 

4.74, 2.48, and 1.22, while during the wet season, 

the rates were 3.97, 1.67, 0.72. Overall, the Eastern 

lesser spot-nosed monkey shows the highest DF 

among all sites except the dry season in the Comoé 

Study Area where the white-naped mangabey shows 

the highest DF. Also, the DF for all primates except 

the unidentified monkey species had higher DF 

during the dry season than the wet season. The 

detection frequencies (DF) of primate species 

indicate that in Comoé study area, the mangabey 

had the highest DF, followed by the spot-nosed 

monkey, and the Loweʼs monkey, while in the 

Iringou study area, the spot-nosed monkey had the 

highest DF followed by the Loweʼs monkey and the 

baboon. Meanwhile, in the Gawi study area, the 

spot-nosed monkey had the highest DF followed by 

the baboon, and the mangabey (Fig. 4).

3. Walking surveys

Line-transect surveys recorded all diurnal 

primates except the olive colobus and the patas 

monkey and for nocturnal prosimians, the Western 

potto, Galagoides spp. and Galago senegalensis, 

were observed. During recce surveys through the 

savanna and other habitat types, the only species 

observed were the patas monkey and the Anubis 

baboon. No other anthropoid species were observed 

in the savanna. The ER (group/km) with the visual 

mode of sighting of the primates shows that the 

mangabey (0.216) had the highest ER, followed by 

the Loweʼs monkey (0.145), spot-nosed monkey 

(0.097), Anubis baboon (0.078), white-thighed 
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Fig. 3. Some primate images captured by canopy cameras

Table 3. Detection frequencies (DF) of canopy cameras for all primate species in dry vs. wet seasons indicating that the dry season had higher 

DF than the wet season.

CP = Cercopithecus petaurista; CCL = Cercopithecus lowei, CL = Cercocebus lunulatus; CHS = Chlorocebus sabaeus; PA = Papio anubis; 

CV = Colobus vellerosus; PV= Procolobus verus; PP = Perodicticus p. potto; GA = Galagoides spp. ; EP = Erythrocebus patas, GS = Galago 

senegalensis PT = Pan troglodytes verus; UNID = Unidentified monkey species. *One group was detected in Comoé study area, but the data 

were lost and the DF could not be computed.

Season Study 
Area

Trap
Days CP CCL CL CHS PA CV PV PP GA PT EP GS UNID Mean s.d.

Comoé 753.00 4.62 2.89 5.72 0.00 0.00 0 0 0 0.63 0 0 0 0.06 1.16 2.060
Gawi 184.00 7.79 0.00 1.11 0.00 1.11 0 0 0 1.71 0 0 0 0.00 0.98 2.230

Iringou 401.00 1.08 0.46 0.00 0.00 0.68 0 0 0 0.00 0 0 0 0.00 0.19 0.361
Mean 446.00 4.50 1.12 2.28 0.00 0.60 0 0 0 0.78 0 0 0 0.02 0.77 1.550
s.d. 287.16 3.36 1.55 3.03 0.00 0.56 0 0 0 0.87 0 0 0 0.03 0.52 1.030

Comoé 278.00 1.39 0.25 1.00 0.00 0.00 0 0 0 0.00 0 0 0 0.33 0.25 0.464
Gawi 312.00 1.95 0.30 1.02 0.17 2.21 0 0 0 0.16 0 0 0 1.60 0.62 0.846

Iringou 80.00 6.42 4.98 2.02 1.01 2.62 0 0 0 1.01 0 0 0 0.00 1.51 2.170
Mean 223.33 3.26 1.84 1.35 0.39 1.61 0 0 0 0.39 0 0 0 0.64 0.79
s.d. 125.29 2.76 2.72 0.58 0.54 1.41 0 0 0 0.54 0 0 0 0.84 0.65

Mean 334.67 3.88 1.48 1.81 0.20 1.10 0 0 0 0.59 0 0 0 0.33 0.78
s.d. 138.17 2.83 2.02 2.02 0.40 1.11 0 0 0 0.68 0 0 0 0.63 0.52

Table 3. Detection frequencies (DF) for all primate species by in Dry vs. Wet seasons indicate that the Dry season had higher DF than the Wet 
season.
CP = Cercopithecus petaurista ; CCL = Cercopithecus lowei , CL = Cercocebus lunulatus ; CHS = Chlorocebus sabaeus ; PA = Papio anubis ; CV 
= Colobus vellerosus ; PV= Procolobus verus ; PP = Perodicticus p. potto ; GA = Galagoides sp.  ; EP = Erythrocebus patas;  GS = Galago 
senegalensis ; PT = Pan troglodytes verus ; UNID = Unidentified monkey species. *One group was detected in Comoé study area, but the data 
were lost and the DF could not be computed.

Dry

Wet

Two
seasons



colobus (0.070), green monkey (0.044), and the 

patas monkey (0.012) (Table 4). The ER by auditory 

mode of observation shows that  again,  the 

mangabey had the highest ER (0.253) followed by 

the Loweʼs monkey (0.075), spot-nosed monkey 

(0.069), baboon (0.033), and the patas monkey 

(0.012) (Table 4). The white-thighed colobus and 

the green monkey were not encountered by their 

calls during the surveys, although we have heard 

them while we were engaging in other activities 

(e.g., installing cameras). At all study areas, both the 

mangabey and the white-thighed colobus were 

encountered,  and when the mangabey was 

encountered, this species was in large groups (30~50 

individuals) often within mixed-species groups that 

included the spot-nosed monkey, the Lowe ʼs 

monkey, and the baboon while the white-thighed 

colobus was always found in single-species groups 
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Fig. 4. Detection frequencies (DF) of primate species in study areas indicate that ar Comoé, the mangabey had the highest DF, followed by 

the spot-nosed monkey, and the Loweʼs monkey, while at Iringou the spot-nosed monkey had the highest DF followed by the Loweʼs monkey 

and the baboon. Meanwhile at Gawi, the spot-nosed monkey had the highest DF followed by the baboon, and the mangabey.

Table. 4. Average ER of primate species at three study areas

Species Visual
ER

Auditory
ER

Mangabey 0.216 0.253

White-thighed colobus 0.070 -

Lowe’s monkey 0.145 0.075

Spot-nosed monkey 0.097 0.069

Baboon 0.078 0.033

Green monkey 0.044 -

Patas monkey 0.012 0.012

Baboon 0.078 0.033

Table 4. Average ER of all study areas



of small size (3-5 individuals). Furthermore, the 

mangabey was encountered more frequently at 

Comoé and Iringou than at Gawi while the white-

thighed colobus was encountered more frequently at 

Iringou and Gawi than in Comoé (Fig. 5). The ER 

by visual mode of observation indicates that the 

mangabey was encountered more frequently than 

other species in Comoé and Iringou study areas. At 

Gawi, the green monkey was encountered more 

frequently, although the auditory ER shows that the 

mangabey had the higher ER, followed by the spot-

nosed monkey and the Loweʼs monkey.

Unexpectedly, during our surveys in the Iringou 

study area on July 15, 2019, one of us (Matsuda 

Goodwin) observed a probable baboon-mangabey 

hybrid monkey (Fig. 6). This individual was seen in 
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Fig. 5. Encounter rates (ER) by observation modes and study areas indicate that all primate species except four species were visually 

encountered and the mangabey was encountered more frequently than other species in Comoé and Iringou study areas. In Gawi, the green 

monkey was encountered more frequently. (WT colobus = white-thighed colobus)



a mixed-species group of the spot-nosed monkey, 

baboon, and the mangabey that contained about 30 

individuals. 

Regarding hunting signs along the transects, we 

rarely encountered such signs because other 

researchers who have previously worked in the Park 

have already collected hunting signs in the last 

several years. We encountered few current signs of 

hunting except only a few times when we heard 

gunshots. For this reason, we were unable to obtain 

the necessary data that would enable us to examine 

the correlation between primate ER, the intensity of 

hunting, and habitat types.

4. Correlation between camera trap data and 

surveys

Although the remote cameras captured the spot-

nosed monkey most frequently, this species was not 

the most frequently encountered species during the 

surveys; the mangabey was the most frequently seen 

species, during surveys. Also, even though the 

white-thighed colobus and the patas monkey were 

seen during the surveys, the cameras did not capture 

their images. The olive colobus and the Western 

potto were the only species that were neither 

captured by the cameras nor observed during the 

surveys. The Pearson correlation tests performed 
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Fig. 6. A probable babmangabey hybrid individual at Iringou

Fig. 7. Little correlation was found between the 

camera detection frequencies and auditory 

encounter rates of primate species



between the DF by the cameras, visual ER, and 

auditory ER showed little correlation (Fig. 7), 

indicating that there was little correspondence 

between the DF and the ER of any primates. 

IV. Discussion and Conclusion

The NDVI map was a quick way to delineate 

different vegetation types for the purpose of 

selecting study areas and creating transects, but it 

lacks accuracy. The map we created remains a 

hypothesis that needs to be rigorously tested. The 

better method is to conduct land cover classification. 

For this reason, we will perform land use/land cover 

classification on the same two images used in this 

study with QGISʼs SCP plug-in and conduct an 

accuracy assessment using the stratified random 

sampling method based on our ground-truthed data 

collected in the field (Olofsson et al. 2014).

Table 5 lists the primate species that our study 

verified to occur in the park. The lack of observation 

of the Western potto is a concern, but the threatened 

status of this species is Least Concern. Therefore, 

we are not too alarmed. Besides, all surveys were 

conducted during the day, so not seeing this 

nocturnal species while conducting surveys is not 

surprising. Also, the fact that the cameras did not 

capture the videos of  the patas  monkey is 

understandable, because this is the true-savanna 
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Table 5. List of primate species in Comoé National Park, their threatened status, and the confirmation of their occurrence by this study

Cercocebus lunulatus
(Audebert, 1797) White-naped mangabey EN EN Yes

Cercopithecus petaurista petaurista
(Schreber, 1774)

Eastern spot-nosed 
monkey LC LC Yes

Cercopithecus lowei
(Thomas, 1923) Lowe’s monkey VU VU Yes

Chrolocebus sabaeus
(Schreber, 1774) Green monkey LC LC Yes

Erythrocebus patas
(Schreber, 1775) Patas monkey LC LC Yes

Papio anubis
(Lesson, 1827) Anubis baboon LC LC Yes

Colobus velleosus
(I. Geoffroy Saint-Hillaire, 1830) White-thighed colobus VU CR Yes

Pan troglodytes verus
(Blumenbach, 1799) Western chimpanzee CR CR Yes

Procolobus verus
(Van Beneden, 1838) Olive colobus NT VU No*

Perodicticus potto
(P.L.S. Müller, 1766) West African potto LC LC Yes

Galagoides demidoff
(G. Fischer, 1806) Demidoff’s dwarf galago LC LC Maybe

Galagoides thomasi
(Elliot, 1907) Thomas's Dwarf Galago LC LC Maybe*

Galago senegalensis
(G. Fischer, 1806) Northern lesser galago LC LC No*

Table 5. List of primate species in Comoé National Park, their threatened status, and the confirmation of their 
occurrence by this study.
(* After the conclusion of this study, the species was later verified to occur.)

Taxon Common name IUCN Red List
Status  (2008)

IUCN Red List 
Status  (2016)

Confirmed by 
this study



species; all of our cameras were placed in the forest. 

However, the lack of confirmation of the olive 

colobus either by the camera traps or surveys is 

worrisome. This is a cryptic species that prefers to 

inhabit the gallery forest and forage in the middle 

canopy where liana tangles often occur (Oates et al. 

2019). Therefore, the gallery forest where we 

conducted surveys is an ideal habitat for this 

species, and yet we never saw or heard this species 

nor the cameras captured this species in Comoé NP. 

It is understandable that our canopy cameras that 

were placed at the top canopy have failed to capture 

the speciesʼ images because of its preference for the 

low to middle canopy. Nevertheless, it is hard to 

explain why this species was never observed by 

experienced researchers and the assistants who have 

the 20/20 eye sight. This species is extremely 

difficult to detect. Lapuente et al. (2017) also 

reported that they never recorded the olive colobus 

during their four years of the chimpanzee study in 

Comoé NP. The threatened status of this species has 

been upgraded to Vulnerable in 2019 because in the 

last 27 years, the populations of this species have 

declined by 30 % across its distribution range 

mainly due to hunting and forest reduction (Oates et 

al. 2019). Due to its crypticity, finding this species 

is not easy, and our future study should include this 

species as one of the focal study subjects.

As for the white-thighed colobus, although we 

spotted a few groups in our study areas, the cameras 

failed to capture videos of this species. At least two 

of the cameras were installed in the areas where this 

species was observed. The reason for the lack of 

image capture by the cameras is not clear. We are 

hopeful that the placement of additional number of 

cameras will increase the chance of capturing the 

videos of this species during the next field season.

Several factors explain why there was little 

correlation between the DF obtained by canopy 

cameras and the ERs obtained by surveys for all 

species. The lack of correspondence between the DF 

and the ER of the mangabey, for example, is 

considered partly because this species is a semi-

terrestrial species and that our cameras in the 

canopy could not have captured their images when 

they were active on the ground. Also, if the trees 

with cameras did not have fruits which are the main 

foods of the frugivorous guenons and the mangabey, 

in one season, their images would not be captured 

during such season. This is what happened to the 

Camera No. 17 set in a Diospyros mespiliformis 

(Ebenaceae) tree in the Iringou study area, for 

example. This tree with a lot of fruits when we set 

the camera on January 4, 2019, began. capturing 

videos of the mangabey, the Loweʼs monkey, and 

the spot-nosed monkey, but as soon as the fruits 

ended at the end of January, the camera no longer 

recorded images of the monkeys. Trail cameras take 

snapshots of animal activities. Unless they are 

placed in trees that constantly provide food for the 

primates, images would not be captured throughout 

two seasons. Also, the poor success rate (44.4 %) of 

the cameras indicates that the choice of trees and the 

placement of cameras are critical, but unless we 

know the path that a monkey group takes, it is 

difficult to know a priori which tree in which area a 

camera must be placed. Another factor is the 

unequal number of trap days used by cameras 

(Sollman 2018). We will correct this in the next field 

season.

This study has confirmed that the mangabey 

appears to be abundant in the park and that although 

quite rare, the presence of a few groups of the 

white-thighed colobus in the southwestern corner of 
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the park. This is in addition to the reporting of a few 

groups by J. Lapuente (pers. comm. 2018) in his 

chimpanzee study site at the west of Comoé River at 

the southwesten part of the park during the last 

several years. This is good news. In 2016, for the 

IUCN Red List of threatened species, we assessed 

that, the white-thighed colobus occurs only in a few 

community forests in Côte dʼIvoire (Matsuda 

Goodwin et al. 2019). This assessment was based on 

a lack of systematic surveys in Comoé NP. It is now 

being revised (K. Reuter. Pers. comm. 2020).

With this preliminary study, we found out where 

and on which transects in our study areas the two 

threatened species and other primate species occur, 

but we still do not have a definite idea about the 

population density of the two species. Due to the 

extreme rarity of the white-thighed colobus, finding 

out the population density of this species would be 

extremely difficult, if not impossible, with the line-

transect sampling method. However, estimating the 

density of the white-naped mangabey is possible as 

long as we walk a sufficient length of the transects. 

Maisels & Abaʼaʼs (2008) equation helps us estimate 

the transect length that needs to be walked in our 

next study. The equation is the following:

b
(cvt (D))2

L =
n0
L0

ˆ[ [] ]
Where:

L = the total length of the transects in a stratum

b = 3 (acceptable value for b is usually 3)

cvt = target coefficient of variation (set at 25 %)

D̂  = the estimator of density
L0 =  total length of the preliminary study 

transects

n0 =  number of objects detected along the 

transects in the preliminary study

Because we walked 175 km and saw 25 

mangabey groups during this study, we apply these 

figures to the equation: L = 3
0.252 25

175[ [] ] = [48][7] 

= 336 km. Thus, 336 km of the transects must be 

surveyed to find the group density of the mangabey. 

This is a significant length to walk. If we can put 

together a large team of researchers, however, this 

length is a coverable distance. Our research has 

revealed that determining the priority area for the 

two threated primate species requires walking a 

significant length of transects, a lot more than what 

we covered during this study. For this reason, we 

have obtained another fund to continue our research.

As for the white-thighed colobus, we are 

concerned that the small population of this species 

at Comoé NP is separated in small groups in 

disconnected forest islands and strips of the gallery 

forest may be experiencing a significant loss of 

genetic diversity. Loss of genetic diversity in a small 

population can also lead to inbreeding depression 

that would have negative consequences in terms of 

even sustaining the current level of population size. 

Therefore, we will double our effort to obtain fecal 

matter of C. vellerosus. We hope to analyze mtDNA 

and nDNA extracted from fecal samples to assess 

the extent of genetic variation in this species.

We now know where, on which transects, and in 

which study areas the two threatened monkey 

species were observed during the surveys. We also 

know that the preferred habitat type of the two 

species is forest. With this knowledge at hand, for 

our next field season, more survey efforts will be 

made on the transects to look for these species.

To verify the taxonomic identity of the hybrid-

like individual we observed at the Iringou study 

area, we will need to do the following in our future 

study: (1) to conduct targeted surveys in the area 
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where this individual was found to examine whether 

there are other individuals like them and obtain 

photographic evidence of such individual(s); (2) to 

obtain fecal matter of this individual for genetic 

analysis. We will seek out funds to engage in these 

activities in the near future.
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コモエ国立公園（コートジボワール）における絶滅危惧 
オナガサルの歩行調査と樹冠自動撮影カメラを用いての 

調査予備報告

西アフリカ霊長類保全研究グループ
Reiko MATSUDA GOODWIN1, Sery Ernst GONEDELE BI2,3,  

Alec BAXT4, E. Anderson BITTY2, 5, Edward D. WIAFE6  
and N'Golo A. KONE7, 8

コートジボワール北東の角にあるコモエ国立公園でフィールド調査を行った．この調査の主な目的は，
モモジロコロブス（Colobus vellerosus）とノドジロマンガベイ（Cercocebus lunulatus）の相乗的保全行動
を実施する優先場所を見つけることであった．両種共，種の分布範囲全体において絶滅に瀕している．
公園内で 3ヶ所の調査地を選択し 10のトランセクトを設け各トランセクト上に樹冠自動操作カメラを設
置した．また，森林（154 km）でのライントランセクトサンプリング法を使用した歩行調査と，他の様々
な生息地タイプを通過するレコネサンスサーヴェイ（21 km）を実施した．樹冠自動操作カメラで，モモ
ジロコロブスを含む４種を除くすべての霊長類の画像を取得した．歩行調査（両データを集め）の結果
では，ノドジロマンガベイとモモジロコロブスの平均視覚遭遇率（グループ/km）はそれぞれ 0.22と 0.07
であり，マンガベイはある程度の個体数が存在し，少なくとも，いくつかのモモジロコロブスのグルー
プが生息していることを確認した．予期せぬことに，歩行調査中にヒヒとマンガベイの雑種のような個
体が観察された．しかしながらオリーブコロブスが観察されなかった事は懸念事項である．霊長類の種
の相乗保全のための公園内の優先場をしっかり見極めるために，これからもさらに調査を続けたい．（日
本人メンバー：松田グッドウィン禮子　訳）

キーワード：Cercocebus lunulatus，Colobus vellerosus，カメラトラップ検出頻度，遭遇率，保護地域，ラ
イントランセクト・サンプリング
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