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Abstract 

The pygmy hippopotamus (Choeropsis liberiensis) is a rare and cryptic mammal that has been classified as 

endangered by the International Union for Conservation of Nature since 2011. The main threats to its survival are 

poaching, habitat damage caused by cash crop farming, forest fragmentation and gold mining. Of these threats, habitat 

destruction appears to be the most significant for this emblematic species, whose Taï National Park (TNP) is home to 

the world's largest wild population. Being a semi-aquatic species, the quality of the habitat of this species is certainly 

linked to the quality of the forest cover and the soil substrate, but above all to the water quality in which the pygmy 

hippopotamus spends more than half a day of its life. The aim of this study is therefore to show the quality of the water 

frequented by hippopotamuses and the influence of water quality on their distribution (HP) in the TNP. To achieve 

these objectives, a qualitative analysis of the main watercourses in the TNP was carried out, using automatically 

triggered cameras deployed along the banks of these watercourses. Physical and chemical parameters were measured 

at each site between March 2022 and February 2023. The results of this study show a variation in the physico-chemical 

characteristics of the watercourses visited by the pygmy hippopotamuses and that dissolved oxygen and pH 

significantly influence the distribution of the pygmy hippopotamus in the TNP. This study suggests that water quality 

should be incorporated into the ecological monitoring tools used in the TNP. 
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Introduction 

Classified as endangered by the International Union 

for Conservation of Nature IUCN (Ransom et al., 

2015; Ola and Benjamin, 2019), The pygmy 

hippopotamus (Choeropsis liberiensis) faces multiple 

threats, notably habitat destruction due to cash crop 

agriculture, forest fragmentation, poaching, and 

illegal gold mining operations. (Conway, 2013; Bogui 

et al., 2016; Ouattara et al., 2018; Erazo-Mera et al., 

2024). The pygmy hippopotamus (PH) is endemic to 

four West African countries: Guinea, Liberia, Sierra 

Leone, and Côte d'Ivoire. Most wild individuals are 

found in Côte d'Ivoire, particularly in Taï National 

Park (Roth et al., 2004 ; Mallon et al., 2011 ; Bogui et 

al., 2016 ; Ouattara et al., 2018). The wild population 

appears to be significantly reduced due to socio-

political instabilities that have occurred in the four 

West African countries that naturally harbor this 

species (Conway, 2013). In addition, human activities 

in and around the park, in particular illegal gold 

panning and the discharge of products (fertilisers) 

used in agriculture, support the hypothesis of a 

reduction in the population of pygmy hippopotamus 

in the TNP. Human activities lead to pollution of 

watercourses, the preferred habitat of pygmy 

hippopotamus in the TNP. Studies by Gooré Bi 

(2009) carried out in the aquatic systems of Côte 

d'Ivoire's coastal zone revealed three main sources of 

pollution. These are agricultural activities, gold 

panning and industrial wastewater discharges. This 

situation could lead to a dysfunction in the ecological 

balance, particularly in the distribution of aquatic and 

semi-aquatic species in general, including the HP 

(Koné et al., 2003; Bogui et al., 2016; N’Guessan et 

al., 2021; Allouko et al., 2022). Pygmy hippos are 

known to be semi-aquatic animals with a strong 

preference for rivers, streams and marshy areas, their 

distribution being closely linked to the availability of 

water for bathing, body temperature regulation and 

habitat (Roth et al., 2004; Mallon et al., 2011; Garteh, 

2014; Bogui et al., 2016). Given the importance of 

aquatic environments for the survival of this species, 

it is essential to assess the water quality of streams 

within TNP (Taï National Park) which shelters the 

pygmy hippopotamus. Recent studies on the pygmy 

hippopotamus have provided relevant information 

primarily regarding the species' potential role in seed 

dispersal (Van Heukelum et al., 2010), the 

environmental factors that influence its distribution 

(Bogui et al., 2016), use of the habitat (Ouattara et al., 

2018), the rate of degradation of these droppings as a 

key factor in assessing abundance (Digbeu, 2020) and 

determining its diet (Hendier et al., 2021). The aim of 

this study is to demonstrate the influence of water 

quality on the distribution of pygmy hippopotamuses 

in Taï National Park. More specifically, the aim is to 

(i) determine the physicochemical parameters in 

the main watercourses and (ii) relate the 

distribution of hippopotamuses to the quality of 

the water in the TNP. 

 

Materials and methods 

Study area 

The study was carried out in the Taï National Park 

(TNP), located in the south-west of Côte d'Ivoire 

between latitudes 5°15‘and 6°7’ north and longitudes 

7°25‘and 7°54’ west (Fig. 1). This Park covers an area 

of 536,016 hectares (OIPR, 2014). Relative humidity 

varies from 85% to 99%, with an annual rainfall of 

1800 mm and an average temperature of 24ºC (Brou, 

2009). The exceptional quality of its fauna and the 

high level of endemism of certain species have earned 

it the status of a global biodiversity hotspot (Myers et 

al., 2000). Two main vegetation types cover the TNP: 

dense evergreen forest with Eremospatha 

macrocarpa and Diospyros mannii in the northern 

half and dense evergreen forest with Diospyros spp. 

and Mapania (Kolongo et al., 2006). The TNP is 

drained by numerous permanent watercourses which 

are divided between two large catchment areas and 

two basins of small coastal rivers. These are the 

Sassandra river basin for Lake Buyo in the north-east, 

and the Cavally River basin in the north-south-west, 

covering 80% of the TNP's surface area. It is made up 

of the Moumo, Hana, Meno, N'sè, Nipla and 

Audrenisou rivers, which flow from north to south 

and west of the forest massif. The basins of the small 

coastal rivers, namely the San Pédro with its tributary 

in the south-east and the Néro at the southern tip of 

the massif (OIPR, 2014). 
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Fig. 1. Map showing the location of the TNP and 

presentation of the sampling system 

 

Data collection 

Data were collected during the period March 2022 

to February 2023 at 29 sampling sites on the Meno 

(S1, S2, S3, S4, S5, S6, S26, S27 and S28), N'se (S8, 

S9, S10, and S11), Nipla (S7 and S12), Hana (S13, 

S14, S16, S22 and S23, S24, S25), Pama (S15) 

Palabod (S18, S19, S20 and S21) San pedro (S17) 

and Bran (S29). The sampling sites were chosen on 

the basis of recent studies of the distribution of 

pygmy hippopotamuses in the TNP, based on signs 

of presence (fresh droppings, footprints, habitats, 

etc.), direct observations and video captures using 

automatic cameras (Bogui et al., 2016; Ouattara et 

al., 2018; WCF, 2020; Houa et al., 2022; Tiedoue 

et al., 2023). 

 

Measurement of physicochemical parameters  

Five environmental variables were used to describe 

the physico-chemical state of the water at each 

sampling station. Conductivity, pH, water 

temperature and dissolved oxygen were 

determined directly at the same sampling station 

using a Lovibond Senso Direct 150 multiparameter, 

in accordance with the study by Rodier et al. 

(2016). All these variables were measured between 

7 and 12 hours in the field before the automatic 

cameras were installed. The habitat variables 

included were current speed, wetted channel width, 

canopy cover, main substrate type and 

transparency. Current velocity (m/s) was measured 

five times in the middle of the channel by timing a 

floating object (polystyrene cube) over five metres 

in the river. It was determined as the average of the 

five trials. The transparency (cm) of the water was 

assessed using a Secchi disc. The width of the 

wetted channel (m) was measured to the nearest 

centimetre inside each station, using a decameter. 

Vegetation cover (%) and the type of main 

substrate (sand, sand-gravel mix, gravel, clay-silt) 

were estimated by visual observation at the 

sampling site (Arab et al., 2004; Rios and Bailey, 

2006). 

 

Installation of automatic trigger cameras 

A total of 87 cameras (3 cameras per site) of the 

brands Bushnell Trophy Cam HD Aggressor, Model 

119877, Bushnell Trophycam HD trail camera; 

http://bushnell.com, were deployed at the 29 

sampling sites over a period running from March 

2022 to February 2023. 

 

The sampling system was not systematic; trapping 

was therefore carried out at potential sites likely to 

be habitats for pygmy hippopotamuses, in 

particular along watercourses and tracks used by 

the animals on their way to watering holes for 

swimming or taking refuge (Bogui et al., 2016; 

Ouattara et al., 2018; WCF, 2020). The cameras 

are installed within a radius of less than 30 metres 

of the installation point pre-registered in a GPS 

(Global Positioning System) at a height of between 

0.3 and 1 metre from the ground, to prevent the 

cameras from being totally submerged when the 

water rises during the rainy season (Zurkinden, 

2017). The parameters defined for the cameras 

were video mode, high sensitivity to movement, 60 

seconds (s) recording following triggering by 

movement, a minimum interval of 05 s between 

two recordings and automatic recording of the 

date, time and temperature when the video is 

recorded (Ouattara et al., 2018; N’Goran et al., 

2020; Houa et al., 2022). The cameras were aimed 

primarily at animal tracks to observe the animal 
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entering or leaving the river (Ouattara et al., 2018). 

The cameras operated day and night (24 hours). At 

each camera location, the UTM coordinates were 

recorded using a GPS. The distance between two 

camera sites (2 km minimum and 5 km maximum) 

varied according to the intensity of the signs of 

presence and on the basis of the size of the adult 

territory, which is 1.5 km² (Conway, 2013; Garteh, 

2014; Mallon et al., 2011) . 

 

Data processing and statistical analysis 

Physical and chemical parameters 

The averages of the various quality characteristics 

of each watercourse were analysed. These data 

were then subjected to statistical tests, in 

particular the Kruskal-Wallis (KW) test, to assess 

the significance of variations in the physico-

chemical parameters of the watercourses collected 

in the field. The correlation between the physico-

chemical parameters, the watercourses and the 

distribution of pygmy hippopotamuses in the TNP 

was carried out using Principal Component 

Analysis (PCA) using the ‘Factoextra, FactoMineR 

and dplyr’ packages of the statistical software R 

version 3.6.3 (R Core Team, 2019). Focussed 

Principal Component Analysis (FPCA) was then 

used to evaluate the relationships between the 

presence of pygmy hippopotamuses and 

environmental variables using the ‘psy’ packages of 

the R statistical software. FPCA is a variant of 

traditional principal component analysis. It uses 

the same types of matrices as PCA but differs in 

that it is centred or focused on a variable xi. It 

provides a graphical representation of the 

correlations between this variable xi and the other 

variables (Falissard, 1999). 

 

Automatic trigger cameras 

The data analysis consisted of viewing the videos from 

the automatically triggered cameras at the 29 

sampling sites. The videos viewed were recorded in 

databases in Excel format. One database for the 

information obtained during the installation of the 

cameras and another for the identification of the 

animal species. The videos were viewed on the 

computer using video player software (VLC media 

player 3.0.2 64-bit) and the animal species were 

identified using the African mammal recognition 

guide (Kingdon, 2020). The distribution map of the 

pygmy hippopotamus along the watercourses was 

produced using QGIS software version 3.22 using the 

Inverse Distance Weighted (IDW) spatial 

interpolation method used by (Philip and Watson, 

1982). 

 

Results 

Physical and chemical parameters of TNP rivers 

Table 1 shows the seasonal variations and the 

significant variations in the median values of the 

physico-chemical parameters of the river in the 

TNP. Minimum values of 2.5 mg/L and maximum 

values of 23.5 mg/L for dissolved oxygen content 

were observed respectively in the Palabod and 

Hana river during the rainy season. The median 

dissolved oxygen values differed significantly 

(Kruskal-Wallis test, p ˂ 0.05) between the river. 

In addition, conductivity across all TNP rivers 

ranged from 28.86 μS/cm in Nipla to 159.9 μS/cm 

in the Meno River during the dry season. However, 

the observed values do not vary significantly 

(Kruskal-Wallis tests, p ˃ 0.05) between the 

different rivers. 

 

Median temperature values did not vary significantly 

(Kruskal-Wallis test, p ˃ 0.05) across all rivers in the 

TNP. However, we recorded a minimum value of 23°C 

in the Meno River during the rainy season, and a 

maximum value of 26.3°C in the Hana River during 

the dry season. The minimum observed value of 

transparency is 10 cm in the Hana and Meno rivers in 

the rainy season and 125 cm in the Palabod river 

during the dry season. The median values of this 

parameter differ significantly (Kruskal-Wallis test, p ˂ 

0.05) from one river to anotherre. The pH of the 

rivers in the TNP varied between 3.65 (Hana River in 

the dry season) and 8.7 (Meno River in the rainy 

season) and the median pH values differed 

significantly (Kruskal-Wallis test, p ˂ 0.05).  
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Table 1. Values of the various physicochemical variables in the rivers of the TNP as a function of the dry and wet 

seasons between March 2022 and February 2023 

Rivers Site Season Veg Can DO pH CND T Tr Cl_sil san gra Ww V 
Meno S1 Dry season  10 10 10 5,5 31,2 24,6 30 80 15 5 20 0,03 

S1 Rainy season 10 7 12,5 6,8 37,6 25,3 40 70 15 15 20 0,02 
S2 Dry season  5 10 12,5 5,9 38,84 24,8 30 90 10 0 25 0,04 
S2 Rainy season 5 9 14,6 6,7 37,75 23 25 80 15 1 35 0,05 
S3 Dry season  5 10 16,6 6,4 44,46 23,5 40 15 85 0 30 0,041 
S3 Rainy season 5 10 12,5 7 54,13 24,8 19 10 90 0 50 0,04 
S4 Dry season  5 10 12 7 31,36 24,7 35 5 90 5 20 0,03 
S4 Rainy season 5 10 14,6 6,7 37,75 25,4 25 5 95 0 35 0,05 
S5 Dry season  10 10 6,8 7,2 36,04 24,4 20 10 85 5 10 0,03 
S5 Rainy season 10 10 12 7,2 46,8 23,6 13 15 80 10 10 0,2 
S6 Dry season  10 10 5,7 5,2 39,62 25,5 18 10 90 0 12 0,04 
S6 Rainy season 5 10 14,7 7,5 38,84 25 25 5 95 0 15 0,041 
S26 Dry season  5 10 9 8,1 183,3 25,1 30 5 95 0 3,7 0,1 
S26 Rainy season 5 10 14,2 8,4 72,23 25,5 50 0 95 5 6 0,04 
S27 Dry season  20 10 12 8,1 183,3 24,4 30 0 100 0 23 0,02 
S27 Rainy season 15 10 16,6 6,4 44,46 24,2 40 0 95 5 30 0,04 
S28 Dry season  20 10 9 8 114,7 24,5 25 5 85 10 5 0,01 
S28 Rainy season 10 10 17,3 8,7 72,85 24,9 10 5 95 0 7 0,06 

               
Nipla S7 Dry season  15 5 3,2 6,4 36,82 26,3 20 5 95 0 5 0,04 

S7 Rainy season 5 5 5,2 6,5 44,3 24,4 18 10 90 0 10 0,03 
S12 Dry season  5 10 4,4 5,2 28,86 24,3 20 5 90 5 15 0,05 
S12 Rainy season 5 10 4,7 6,7 78,47 23,8 30 5 95 0 7 0,05 

               
N'se  S8 Dry season  10 5 14,5 4,8 66,46 25,4 50 15 85 0 23 0,1 

S8 Rainy season 5 5 17 7 59,12 24,8 45 15 95 0 25 0,04 
S9 Dry season  5 20 14,9 5,2 56,16 25,3 80 0 90 10 12 0,11 
S9 Rainy season 13 15 16 7,1 53,51 24,5 60 5 90 5 10 0,05 
S11 Dry season  5 10 10,7 6,6 46,8 25,5 46 0 90 10 15 0,03 
S11 Rainy season 5 10 17,5 7,3 52,1 24,9 30 0 100 0 20 0,04 

               
Hana S13 Dry season  13 5 16,5 4,4 51,64 25,3 45 90 10 0 35 0,1 

S13 Rainy season 5 5 12 6,5 42,12 24,6 28 85 10 5 50 0,06 
S14 Dry season  14 5 21 4,9 52,26 24,8 20 5 90 5 30 0,1 
S14 Rainy season 5 5 16 7,1 36,35 23 20 5 95 0 45 0,08 
S15 Dry season  15 5 8 5,3 49,45 24,8 45 0 95 5 7 0,03 
S15 Rainy season 5 5 17 6,5 67,08 23,5 50 0 90 0 8 0,02 
S16 Dry season  16 10 10 6,1 50,08 25,4 30 100 0 0 25 0,02 
S16 Rainy season 5 10 13,5 5,9 38,38 24,7 35 95 5 0 30 0,05 
S22 Dry season  5 5 21 5 52,57 24,4 10 95 5 0 10 0,02 
S22 Rainy season 10 5 23,5 6,1 49,69 23,6 10 90 5 5 13 0,07 
S23 Dry season  10 5 19,6 5,2 53,04 25,5 10 100 0 0 11 0,04 
S23 Rainy season 5 10 15,6 6,8 46,33 25 24 90 5 5 23 0,09 
S25 Dry season  5 10 18,5 3,7 55,85 25,1 31 5 90 5 25 0,06 
S25 Rainy season 5 10 23,5 6,3 68,48 25,5 70 5 95 0 10 0,03 

               
San pedro S17 Dry season  10 5 17,2 6,7 39,47 24,4 20 0 95 5 12 0,05 

S17 Rainy season 5 5 13,1 7,4 31,51 24,2 12 0 90 10 12 0,04 
               
Palabod S18 Dry season  5 10 8 7,1 54,44 24,5 60 0 95 5 13 0,1 

S18 Rainy season 5 10 17 7,6 45,71 24,9 15 5 90 5 16 0,05 
S19 Dry season  5 15 2,5 6,9 55,54 26,3 125 0 0 100 10 0,01 
S19 Rainy season 5 15 5,7 6,1 47,58 24,4 60 0 0 100 23 0,01 
S20 Dry season  5 15 2,5 6,9 55,54 24,3 125 0 5 95 12 0,01 
S20 Rainy season 8 15 5,4 7,3 63,49 23,8 40 0 0 100 14 0,02 
S21 Dry season  10 20 14,8 7,2 41,03 25,4 125 0 10 90 8 0,02 
S21 Rainy season 3 15 3,5 6,9 55,54 24,8 42 0 5 95 10 0,01 

               
Bran S29 Dry season  15 5 8,5 8,1 159,9 25,3 57 0 95 5 3,2 0,04 

S29 Rainy season 5 5 18,2 7 132,6 24,5 30 0 80 10 6 0,08 
Ww= wetted width, gra = gravel, CND = conductivity, san = sand, Veg = plant debris, T = temperature, Can = canopy, 

DO = dissolved oxygen, V= velocity, Tr = transparency, pH = Hydrogen potential, Cl_sil = (Clay-silt) complex 
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Regarding the presence of plant debris on the rivers, 

the minimum value of 3% was obtained on the 

Palabod river during the rainy season and the 

maximum value of 20% on the Meno river during the 

dry season. The median values for the presence of 

plant debris on the rivers did not vary significantly 

(Kruskal-Wallis test, p ˃ 0.05). Velocity values did not 

vary significantly (Kruskal-Wallis tests, p > 0.05), 

with the minimum value (0.01 m/s) observed in both 

Palabod and Meno rivers during both seasons, while 

the maximum value (0.2 m/s) was recorded only in 

the Meno river during the rainy season. In the TNP 

watercourses, the minimum wetted width (3.2 m) was 

recorded in the Bran river during the dry season, 

while the maximum value (50 m) was observed in 

both Hana and Meno rivers during the rainy season. 

The median values of this parameter varied 

significantly (Kruskal-Wallis test, p < 0.05). 

 

Fig. 2. Distribution map of pygmy hippopotamus 

along the rivers of the TNP 

 

Distribution of the pygmy hippopotamus population 

along the watercourses of Taï national park 

The analyses carried out as part of this study reveal that 

the spatial distribution of the pygmy hippopotamus 

population is a function of the proximity of the river 

within the Taï National Park (Fig. 2). There are areas of 

high concentration throughout the park, particularly in 

the central and western part downstream of the N'se, 

Meno, Nipla, Hana and Pama river, and in the southern 

part of the park downstream of the Palabod and San 

pedro river. However, the eastern zone, mainly 

upstream of the Hana and Meno rivers, has a relatively 

small pygmy hippopotamus population (Fig. 3). 

 

Fig. 3. Two pygmy hippopotamuses captured by 

automatic cameras (A) on the banks of the Meno

River; (B) on the banks of the Nipla River in the Taï 

National Park (TNP) between March 2022 and 

February 2023 

 

Relationship between physicochemical parameters 

and the distribution of the pygmy hippopotamus 

population in the TNP 

Principal Component Analysis (PCA) (Fig. 4) of the 

physicochemical variables and the rivers that support 

pygmy hippopotamuses in the TNP was carried out. 

The results of the PCA show that the correlation 

between the environmental factors and the rivers in 

the TNP is mainly explained by the first two axes, 

which account for 60% of the total variance Axis 1 

(32%) represents the first principal component and 

explains 32% of the total variance in the data.  

Fig. 4. Principal Component Analysis (PCA) showing 

the relationship between physicochemical variables 

and rivers in the TNP 

Ww= width of wetted bed, gra = gravel, Cl_sil = (Clay-

silt) complex, CND = conductivity, san = sand, Veg = 
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plant debris, T = temperature, Can = canopy, DO = 

dissolved oxygen, V= velocity, Tr = transparency, men 

= Meno, nip = Nipla, pam = Pama, pal = Palabod, sp 

= San pedro, nse = N'se, han = Hana, bra = Bran 

 

 

Fig. 5. Focused Principal Component Analysis 

(FPCA) based on the presence of the pygmy 

hippopotamus as the dependent variable and the 

environmental variables as the independent variables. 

Yellow dots indicate variables negatively correlated 

with the presence of the pygmy hippopotamus; green 

dots indicate variables positively correlated with the 

presence of the pygmy hippopotamus. The points 

inside the red circle represent variables significantly 

correlated (p <0.05) with the presence of the pygmy 

hippopotamus 

 

Axis 2 (28%) represents the second principal 

component and explains 28% of the total variance in 

the data. The width of the wetted bed, the rate of 

opening of the canopy, transparency, pH, 

conductivity, the proportion of plant debris, dissolved 

oxygen, current speed, and the substrate (sand, clay-

lime complex, gravel) are the variables that strongly 

influence the distribution of pygmy hippopotamuses 

in the rivers studied. Ordering along the factorial axis 

I separates the rivers into 2 groups. The first group, 

associated with the Palabod and N'se rivers, is 

positively correlated with the I axis. This group is 

characterised by high values of water transparency, 

gravelly substrate and canopy opening rate. On the 

other hand, group 2, comprising the Meno and Hana 

rivers, is negatively correlated with the I axis. These 

rivers are characterised by low values of water 

transparency, gravelly substrate and canopy opening 

rate. The Meno, N'se and Hana rivers are 

characterised by a high wetted bed width. The 

ordination of the correlations along the factorial axis 

II isolates the rivers into two groups. The first group, 

made up of the Hana and Meno rivers, is positively 

correlated with axis II and is characterised by high 

values for current speed, dissolved oxygen levels and 

clay-silt substrate. The second group, made up of the 

San Pedro, Bran and Nipla rivers, is negatively 

correlated with axis II, and is characterised by high 

values for the proportion of plant debris, sandy 

substrate and pH. The Focused Principal Component 

Analysis (FPCA) (Fig. 5) was carried out by linking 

the presence of the pygmy hippopotamus and the 

parameters influencing the presence of the HP. 

 

The results show that physico-chemical parameters 

such as water transparency, canopy openness, current 

speed, and proportion of plant debris, conductivity, 

sandy and gravelly substrate do not significantly 

influence and are negatively correlated with the 

presence of pygmy hippopotamus. However, the 

presence of the pygmy hippopotamus was positively 

correlated with temperature and the clay-loam 

substrate, although there was no significant variation. 

However, the presence of the pygmy hippopotamus 

population was significantly and positively influenced 

by dissolved oxygen and negatively and significantly 

correlated with pH (p <0.05). 

 

Discussion 

The analyses carried out as part of this study 

revealed that the waters of the TNP are relatively 

warm. These rivers are characterised by a 

temperature typical of tropical forests. In fact, the 

vegetation on the banks of rivers in tropical forests 

has a relatively open canopy over the main bed, 

and this openness favours the penetration of solar 

rays, which heats them up (Kressou, 2020). 

Moreover, the temperatures recorded in the rivers 

of the TNP are within the range of those measured 

in the tropical rivers of West Africa and Côte 
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d'Ivoire (Nyamsi et al., 2014; Coulibaly, 2022). The 

high dissolved oxygen values obtained during the 

rainy season are thought to be due to the high 

current speeds measured when the water rises.  

 

According to Barendregt and Bio (2003) strong 

currents help oxygenate rivers. In addition, this high 

value could be linked to the photosynthetic activities 

of aquatic plants when they receive light (Dongo et 

al., 2013). The highest water transparency values 

were obtained during the dry season due to the 

mineralisation of suspended soil particles and plant 

debris from run-off water during the rainy season. 

This result during the dry season is confirmed by 

Binta et al., (2019), who state that the high 

transparency observed during the dry season is linked 

to the cumulative effect of the presence of the forest. 

This effect limits erosion in the catchment area and 

reduces rainfall, allowing the rivers to stabilise. The 

rivers in Taï National Park tend to be more acidic 

(3.5) in the dry season and basic in the rainy season 

(8.70). The same observation was made by Kressou 

(2020) on the state of ecological integrity of aquatic 

environments in the Haut-Bandama Fauna and Flora 

Reserve. In fact, the basicity of the rivers recorded 

during the rainy season is attributable to the 

phenomenon of water dilution due to the 

considerable increase in flow rates (Bengeni et al., 

2005). The acidity of the rivers during periods of 

drought can be explained by the drop in water level 

during the dry season. During the study period, high 

conductivity values were recorded during the dry 

season. This high value can be explained by low 

renewal of the rivers when they reach their lowest 

point (low water), as explained by Koumba et al., 

(2017); Kressou (2020). This reduction in river levels 

leads to the concentration of river components or to 

low water levels in certain rivers upstream.  

 

This study has enabled us to highlight the distribution 

of pygmy hippopotamuses and their proximity to 

rivers in the TNP. Our results show that the majority 

of HP are concentrated near rivers. This result is in 

line with those of Conway (2013); Bogui et al., (2016); 

Ouattara et al. (2018); Tiedoue et al. (2023) showing 

the distribution of the pygmy hippopotamus 

population in TNP. The presence of pygmy 

hippopotamuses on the banks of rivers shows that 

physico-chemical characteristics have a major 

influence on their distribution.  

 

The results of the Principal Component Analysis 

(PCA) enabled the rivers to be divided into four 

groups. These analyses concluded that Group I, 

consisting essentially of the Palabod and N'se 

rivers, has high water transparency, a gravelly 

substrate and a much more open canopy. This 

result can be explained by the low presence of 

suspended solids in these rivers. Group 2, made up 

of the Meno, N'se and Hana rivers, however, stands 

out because of its large expanse of wetted bed. On 

the other hand, the waters of the Hana and Meno 

rivers, which make up group III, stand out from the 

others because of their very good ecological quality. 

They are characteristic of relatively well-

oxygenated rivers. Focused Principal Component 

Analysis (FPCA) showed that the presence of 

pygmy hippopotamuses is positively and 

significantly correlated with dissolved oxygen. This 

could be explained by the fact that they live in 

unpolluted water. In fact, this species prefers areas 

free from illegal human activity, particularly illegal 

gold panning (Bogui et al., 2016; Monket et al., 

2022). This finding is confirmed by the study by 

Diallo et al. (2003) on the impact of disturbance of 

the environment by direct pollution of the rivers, 

noise from gold panners and destruction of habitats. 

 

Conclusion 

This study has demonstrated the influence of 

physicochemical parameters on the distribution of 

the pygmy hippopotamus population in the Taï 

National Park. Parameters such as dissolved 

oxygen and pH are the environmental variables 

that most influence the distribution of the pygmy 

hippopotamus population. We note that the life of 

the hippopotamus is strongly linked to certain 

characteristic states of water quality. It is therefore 

necessary to assess this quality regularly to prevent 

any risks to the survival of this species in the wild. 
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