
 

52 Koffi et al. 
 

Int. J. Biosci. 2022 

 
    

RESEARCH PAPER                                                   RESEARCH PAPER                                                   RESEARCH PAPER                                                   RESEARCH PAPER                                                                                                                                                                                                           OPEN ACCESSOPEN ACCESSOPEN ACCESSOPEN ACCESS    
 

Diversity, abundance, occurrence, and conservation status of 

mammals on the islands of Azagny National southern Côte 

d'Ivoire 

 

Djaha André Koffi1,2*, Kouamé Bertin Akpatou2,3, Salifou Koné3, Dédé Azani4, Yao 

Célestin Kouakou1,2 

 
1Université Jean Lorougnon Guédé, Laboratoire de Biologie et Ecologie Tropicale. B.P 150 Daloa, Côte 

d’Ivoire 

2Centre Suisse de Recherches Scientifiques en Côte d’Ivoire, Groupe de Recherches Conservation et 

Valorisation des Ressources Naturelles, 01 BP 1303 Abidjan 01, Côte d’Ivoire 

3Université Félix Houphouët Boigny, Laboratoire des Milieux naturels et Conservation de la Biodiversité, 22 

B.P 582 Abidjan 22, Côte d’Ivoire 

4Office Ivoirien des Parcs et Réserves de Côte d’Ivoire, Direction de Zone Sud, Secteur Azagny, 06 BP 426 

Abidjan 06, Côte d’Ivoire 

 
Key words: Islands, Mammals, Azagny National Park, Conservation status. 

 

http://dx.doi.org/10.12692/ijb/21.3.52-62 Article published on September 06, 2022 

 
Abstract 

   
This study was carried out on two islands of the Azagny National Park (ANP) located about halfway along the 

coast in the south of Côte d'Ivoire. The survey lasted from August to October 2021. It aims to contribute to the 

conservation of the parc by providing the manager with primary scientific data on mammal communities of the 

islands. The objective of this study is to determine the specific richness, relative abundance, occurrence, and 

conservation status of the Mammals of the two islands using the camera trapping method. Thus 18 species 

belonging to six Orders, 10 families and 17 genera, were detected. Mammals are present on both islands. 

However, the largest island exhibits greater diversity (15 species) than the smallest (09 species). Furthermore, 

six species have been observed on both islands. Five of the surveyed species are of conservation interest 

according to the International Union for Conservation of Nature (IUCN) red list, including the west African 

chimpanzee (Pan troglodytes’ verus) a critically endangered species and the white-naped mangabey (Cercocebus 

lunulatus), an endangered species. This pioneering exploration reveals a high conservation value of ANP 

including its islands. 
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Introduction 

Africa has the most abundant wildlife of any 

continent (Bigalke, 1964). Currently, African wildlife 

is a declining resource. Several once abundant species 

have disappeared or are critically endangered (Koffi 

et al., 2015; Kouakou et al., 2020; Kouakou et al., 

2021). Hunting and agriculture are the main causes of 

extinction or rarefaction of these species (Koffi et al., 

2015). 

 

Côte d'Ivoire, like other tropical countries, is not 

exempt from this reality of the century. Indeed, for 

several decades, Ivorian protected areas have suffered 

continuous degradation (Lauginie, 2007 ; Bitty et 

al., 2013 ; Kadjo et al., 2014). Opposite, the Ivorian 

authorities display a political will to relaunch 

conservation. 

 

However, a better knowledge of the diversity, 

abundance, and conservation value of the biological 

component of a protected area are necessary for its 

sustainable management (Adou Yao, 2005; Kouamé 

et al., 2014; Evans et al., 2018). Undeniably, wildlife 

is an essential component of natural habitats in the 

tropics. It plays an important role in maintaining the 

dynamics of ecosystems and especially in assessing 

their state of conservation. Indeed, wildlife in general 

and particularly mammals are better indicators of the 

level of anthropogenic disturbances on natural 

ecosystems in the tropics. Thus, in protected areas, 

mammalian fauna represents an essential component 

because of its ecological role (Blake et al., 2009; 

Akpatou et al., 2018). It is therefore understandable 

that many protected area management programs 

make special emphasis on the need to know the 

diversity and abundance of mammals (Triplet, 2009; 

Masumbuko and Somda, 2014). 

 

The Azagny National Park, created in 1981, has 

benefited from some scientific investigations, most of 

which are focused on the flora (Konan, 2008; 

Kouamé et al., 2008; Gnagbo et al., 2016; Adiko et 

al., 2020). On the other hand, the park has been the 

subject of very few investigations in terms of its fauna 

(Marchesi et al., 1995, Lauginie, 2007). Thus, the 

mammalian fauna of the islands has not yet been 

documented. This study is the first to focus on the 

mammal communities that inhabit these two 

exceptional environments. Indeed, these two islands 

are relatively less disturbed due to their isolation 

from the large part of the park and the physical 

barrier formed by the body of water and the belt of 

swamps that surrounds them. 

 

The present work aims to contribute to the 

conservation of the islands of the Azagny National 

Park through a better knowledge of the diversity, 

abundance, occurrence, and conservation status of 

the mammal communities they shelter. 

 

Materials and methods 

Study area 

Azagny National Park is located in the Ivorian coastal 

sector. It is between the North latitudes 5°09' and 

5°16'' and the West longitudes 4°48' and 4°58''. The 

park straddles the departments of Grand-Lahou and 

Jacqueville, the largest cities in the region. The ANP 

is limited to the North by village farms, to the South 

by the artificial channel of Azagny dug in 1920 to 

facilitate the exploitation of manganese in the Tadio 

lagoon, to the East by the Ebrié lagoon and to the 

West by the Bandama river (Lauginie, 2007). 

Classified as a National Park in 1981, it now covers an 

area of 21,850 hectares. This park is the only coastal 

forest site to benefit from a protection status over its 

entire area (Lauginie, 2007). Azagny National Park 

has been identified as a Ramsar site since 1996. Both 

islands are located in the center of the park and 

separated from the mainland by swamps (Fig. 1). 

 

Data collection 

The survey was conducted continuously from August 

to October 2021. Camera traps were placed on the two 

islands for data collection. Neighbor cameras were set 

up systematically with equidistant 500 meters on the 

large island and 250 meters on the small island. Thus, 

the camera trapping device covered both 

environments. From a survey within a radius of 100 

meters around the systematized trapping points, the 

camera traps were installed considering the frequent 
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presence of animal signs (footprints, food remains, 

droppings) but also the presence of streams and fruit 

trees (Kouakou et al., 2021). Camera traps were 

placed firmly against tree trunks at a height of about 

60 cm from the ground to optimize the chances of 

capturing large and small mammals. The 

geographical coordinates of the trees on which the 

cameras were fixed were recorded using a Global 

Positioning System (GPS). Fourteen camera traps 

were installed in three trapping sessions, including 

two on the large island and one on the small island. 

The first session on the large island and the unique 

session on the small island lasted 12 days each. The 

second session on the large island lasted 20 days. The 

camera traps were set to video mode, allowing one-

minute video footage to be recorded.  

 

Fig. 1. Location of the study site. 

The time interval between two consecutive videos has 

been set to one second to give more chance of 

capturing images of animals. To ensure continuous 

operation of the camera traps for the duration of 

trapping, AA-size alkaline batteries were used and 

replaced as needed between installation sessions. 

Data from SD cards were downloaded to an external 

hard drive after each trapping session prior to 

installation for the next session. In total, 42 trapping 

points representing 14 cameras x 3 installation 

sessions covering all the two islands were investigated 

(Fig. 2).  
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Fig. 2. Sampling design. 

The African Mammals Identification Guide 

(Kingdom, 2015) was used to categorize mammal 

species. 

 

Data analysis 

Diversity 

Specific richness (S) is defined as the total number of 

species recorded in a given environment (Magurran, 

2004). The evaluation of the diversity of the 

mammalian fauna was made through the calculation 

of the Shannon-Wiener index (H') with “Past 

3”software. It makes it possible to compare the 

richness in mammalian biodiversity of the two 

islands. Through Past 3 software, the T-test was used 

to compare the level of biodiversity richness of the 

two islands. The Piélou equitability index was 

calculated using the formula below.   

 

It makes it possible to measure the distribution of 

individuals within species, independently of specific 

richness (Tuomisto, 2010). Its value varies from 0 

(dominance of one of the species) to 1 (uniform 

distribution of individuals within the species). 

 

H’max = log (N) = −Σ pi x log (pi) 

 

H' is the Shannon index. 

N, the total number of individuals of all species in the 

sample. 

 

pi, the proportional abundance. 

 

With ni the number of individuals of species i in the 

sample.  

 

N the total number of individuals of all species in the 

sample. 

 

Similarity 

The β Sorensen similarity index meanwhile was 

calculated and was used to measure the similarity in 

species between both islands according to the  

formula: 
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C is the number of species common to both islands 

S1 the total number of species recorded on the small 

island 

S2 the total number of species recorded on large 

island. 

 

The β Sorensen index varies from zero when there is 

no common species to the two sites, to one when all 

the species found on the small island also exist on the 

large island. 

 

Relative Abundance 

Relative abundance was calculated using the 

following formula: 

 

 

With RAI = Relative Abundance Index 

An independent event is all the videos taken at the 

same trapping point during a period of less than or 

equal to 30 minutes (Hausser et al., 2016; Zurkinden, 

2017). 

 

Trap-day (trapping effort) is the total number of 24-

hour days that a camera remains active at a site. 

 

Naïve occupancy 

It is the number of cameras having detected a given 

species out of the total number of cameras. It gives an 

indication of the extent of occupancy of a species in 

the reference area. 

 

 

nCTi is the number of cameras that detected species i 

NCT is the total number of cameras. 

 

Results 

Diversity and abundance of mammals 

In total, a trapping effort of 616 trap-nights, including 

168 on the small island and 448 on the large one, was 

carried out. This made it possible to detect 18 species 

of mammals, including 15 on the large island and nine 

on the small island.  

 

The Sorensen similarity index (β = 0.50) shows that 

these two sites are not similar but nevertheless have 

several species (06) of mammals in common.  

 

However, the difference in biodiversity richness 

between these two islands is very highly significant [t 

= -2.7515; dof = 164.74; p(same) = 0.0065]. The large 

island has the highest biodiversity index (H' = 2.093) 

versus (H' = 1.739) for the small island. Furthermore, 

the number of individuals is not evenly distributed 

within the animal species. Piélou's equitability indices 

on the small island (E = 0.79) and on the large island 

(E = 0.77) reveal that certain species are dominant. 

 

Table 1. Relative abundance of mammal species from both islands. 

Famille Espèce Event Relative Abondance Index (RAI) % 

Small island Large island Small island Large island 
Bovidae Syncerus caffer 0 8 0 1,79 

Philantomba maxwellii 4 13 2,38 7,74 
Tragelaphus scriptus 2 21 1,19 12,5 

Cercopithecidae Cercocebus lunulatus 0 3 0 0,67 
Cercopithecus petaurista 0 1 0 0,22 

Cercopithecis lowei 0 1 0 0,22 
Herpestidae Crossarchus obscurus 0 11 0 2,46 

Atilax paludinosus 10 2 5,95 0,45 
Hominidae Pan troglodytes verus 0 3 0 0,67 
Hystricidae Atherurus africanus 27 0 16,07 0 
Nesomyidae Cricetomys emini 21 10 12,5 2,23 
Pteropodidae Hypsignathus monstrosus 0 77 0 17,19 

Sciuridae Heliosciurus rufobrachium 0 14 0 3,13 
Funisciurus lemniscatus 3 0 1,79 0 

Protoxerus stangeri 2 0 1,19 0 
Suidae Potamochoerus porcus 5 18 2,98 4,02 

Viveridae Civettitis civetta 0 9 0 2,01 
Genetta genetta 2 4 1,19 0,89 
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Thus, on the small island, Atherurus africanus, 

Cricetomys emini, two rodents and Atilax 

paludinosus a carnivore are dominant while 

Hypsignathus monstrosus a Megabat, Tragelaphus 

scriptus and Philantomba maxwellii two Artiodactyla 

dominate mammal’s communities of the largest 

island. As a result, these six mammals show the 

highest relative abundances on the two respective 

islands (Table 1). This study did not reveal any 

primates on the small island. On the other hand, 

there is a higher abundance of rodents. 

 

Occurrence and conservation status of mammals 

Animal occurrence is low on both islands. No species 

has an occurrence reaching 0.50 (Fig. 3).  

 

In other words, less than half of the camera traps 

detected animal species on each island.  

 

 

Fig. 3. Mammal species occurrence on both islands. 

(CR) = Critical Endangered, (EN) = Endangered, (LC) = Least Concern, (NT) = Near Threatened, (VU) = 

Vulnerable]. 

The animals would therefore not be distributed over 

the entire extent of the islands but would rather be 

confined to certain areas of the site. However, Atilax 

paludinosus (Ψ = 0.29), Cricetomys emini (Ψ = 0.29) 

and Potamochoerus porcus (Ψ = 0.21) have a greater 

land occupation on the small island and Tragelaphus 

scriptus (Ψ = 0, 29), Potamochoerus porcus (Ψ= 

0.25), Philantomba maxwellii (Ψ = 0.21) and 

Cricetomys emini (Ψ = 0.21) on the large Island. 

 

Special status species (critically endangered, 

endangered, vulnerable and near threatened) on the 

IUCN Red List are only found on the large Island 

where they have very low land use. These are Pan 

troglodytes verus (CR), Cercocebus lunulatus (EN), 

Cercopithecis lowei (VU), Cercopithecus petaurista 

(NT) and Syncerus caffer nanus (NT). An illustration 

of these species can be found in Fig. 4 except for 

Cercopithecus lowei whose image from a distant view 

is not of good quality. In contrast, all species listed on 

the small island are of Least Concern (LC) according 

to the IUCN Red List. 

 

Discussion 

This study reveals a quite high species richness and 

the relative abundance of the mammalian fauna of the 
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islands of the Azagny National Park. Indeed, with a 

trapping effort estimated at 616 trap-days for the two 

islands, a total of 18 mammal species were detected. 

This specific richness is close to that of the Tanoé-Ehy 

marsh forest, a similar environment where 22 species 

of mammals have been inventoried (Koffi et al., 

2019). All the species surveyed on the two islands 

have already been observed in the other habitats of 

the park (Vergnes and Mao, 2012). No alien species 

were reported in this study. This is not the case for 

the real islands where exotic species are often 

mentioned (Walsh et al., 2012). The two sites of this 

study are really islets of forest surrounded by 

permanently flooded swamps, but which can be 

crossed by animals and with difficulty by humans.  

 

This situation would explain the low intensity of 

illegal anthropogenic activities. Both sites are 

therefore refuges for mammals. Although being good 

swimmers for most of the mammals that live on the 

two islands, they do not seem to want to leave these 

places to colonize the other habitats of the park. 

Indeed, signs of the presence of buffaloes, 

chimpanzees and monkeys have rarely been observed 

in the neighboring forests where anthropogenic 

pressures are greater (Vergnes and Mao, 2012). 

 

Fig. 4. Endangered species detected on the big island. 

The two islands in the park have six of the 18 species 

of mammals detected in common. However, the large 

island has the highest diversity index (H' = 2.093). 

Separated by more than 800 meters from the small 

island, the large island is further away from human 

activities and enjoys greater stability for animals. 

Indeed, several authors agree on the assertion that 

the anthropization of an environment is the main 

cause of the disturbance and disappearance of its 

wildlife (Ngandjui and Blanc, 2001; Tim et al., 2021). 
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In addition, the large island with an area of 613 ha is 

nine times larger than the small island (68 ha). It is 

generally accepted that the larger the surface area of 

an ecosystem, the greater the availability of ecological 

niches and consequently a great specific richness and 

a significant relative abundance of its faunal 

component (Currie, 1991; Tews et al., 2004; Stein et 

al., 2014). Of the 18 species of mammals encountered, 

five have special conservation status. These are Pan 

troglodytes verus Critically Endangered (CR), 

Cercocebus lunulatus Endangered (EN), 

Cercopithecus lowei Vulnerable (VU), Cercopithecus 

petaurista and Syncerus caffer nanus Near 

Threatened (NT). These species with special 

conservation status have only been encountered on 

the Big Island. Like most mammals, they are cryptic 

species and very sensitive to human activities (Johns, 

1985; Zuberbühler, 2000b). Their presence on the 

large island testifies to the relative security and 

certain tranquility offered by this island which, 

moreover, can be considered as an ecosystem with 

high biodiversity conservation value (Brown et al., 

2013). 

 

However, mammals have a low occurrence on both 

islands. The naïve occupancy indices are very low 

(<0.29). The accuracy of this ecological parameter 

depends on several factors including the density of 

animal populations, the movement of individuals, the 

probability of detection but also the number of 

camera traps and their operating time (Guillera et al., 

2012; Bailey et al., 2014; Neilson et al., 2018). Only 14 

camera traps were installed with a spacing of 250 m 

for 12 days on the small island and 500 m for 32 days 

on the large one. This low trapping effort led to low 

occupancy rates in the study area, also called naïve 

occupancy. Swamp mongoose (Atilax paludinosus) 

and Emin's giant rat (Cricetomys emini) exhibit the 

highest naïve occupancy (Ψ = 0.29) on the small 

island. This island is made up of a mosaic of swamps 

and waterways which are the preferred habitats of the 

swamp mongoose. Emin's Giant Rat prefers dry land 

habitats. The large island has more swampy areas and 

a greater diversity of habitats, which would justify the 

presence of the bushbuck (Tragelaphus scriptus), a 

ubiquitous species with the greatest naïve occupation 

(Ψ = 0.29) followed by the bushpig ( Potamochoerus 

porcus, Ψ= 0.25) which loves muddy areas. 

Species with special conservation status all have a 

very low occurrence on the large island where they 

have only been detected. On this island, these 

mammals seem to have chosen specific sites to settle 

in order to get further away from humans. This is for 

example the case of chimpanzees (Pan troglodytes 

verus) which are confined to a portion of dense forest 

in the middle of the island and lunula monkeys 

(Cercocebus lunulatus) which occupy swampy parts 

of the forest that are difficult to access. 

 

Conclusion 

The islands of the PNA located in a mainly marshy 

area have been the subject of very little research on 

their faunal component. The biodiversity of the big 

island, which is more difficult to access, has never 

been investigated.  

 

This survey was able to inventory 18 species of 

mammals using camera traps on these two islands. 

Five of them have special conservation status. Among 

them, Pan troglodytes verus is in critical danger of 

extinction and Cercocebus lunulatus is an 

Endangered species. Although the mammals 

encountered on the two islands have a low 

occurrence, the large island has a higher species 

richness and relative abundance than the small 

island. Threatened species were only detected on the 

large island. This island can therefore be considered a 

site of high value for biodiversity conservation in the 

Azagny National Park. 
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