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The study was conducted from May 2022 to March 2023 on the Comoe and Iringou rivers in Comoe 
National Park. Its aim was to assess the physico-chemical parameters and ecological stress levels of 
these rivers. The results show that both rivers have fewer ecological pollution parameters, with average 
pH values close to neutral (6.8 to 7.3). The average dissolved oxygen recorded in these streams over the 
two seasons indicates a level of oxygenation favorable to aquatic life. The assessment of the level of 
ecological pollution reveals moderate pollution at the sites studied, with the exception of Kafolo and the 
Ecological Research Center. Principal component analysis shows two categories of stations on the 
Comoe River: Kafolo station is characterized by high electrical conductivity and total dissolved solids, 
and the Ecological Research Center and Ganse stations by high pH and temperature. On the other hand, 
the stations on the Comoe River contrast with those on the Iringou River, with higher values for physico-
chemical parameters. 

Key words: Comoe National Park, Comoe and Iringou rivers, physico-chemical parameter, spatio-temporal, 
ecological pollution. 

INTRODUCTION 

The hydrographic network of Comoe National Park (CNP) 
in northeastern Côte d'Ivoire (Figure 1) consists of the 
Comoe River, fed by numerous tributaries such as the 
Iringou,    Kongo,     and     Bamago    (GIZ,    2016).   These 

watercourses play a fundamental role as they are useful 
for aquatic fauna, park staff, and the populations living on 
its periphery. The Comoe River watershed encompasses 
the   CNP    and   covers   10,000 km² (13%) (OIPR, 2015). 
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Figure 1. Location of study area. 

 
 
 
Various ecosystem services are provided by these 
watercourses, which unfortunately face various pressures 
such as illegal fishing and gold panning. 

In addition to these anthropogenic pressures, these park 
watercourses, positioned in the north of Côte d'Ivoire, are 
also subject to the influence of a sub-humid tropical climate 
(transitional sub-Sudanian). They suffer, in their 
northeastern part, the effects of a drier, sub-arid tropical 
climate (Sudanian). Pilot studies conducted in these rivers 
from 09 to 20 April 2019 and from 22 October to 03 
November 2021 show variations due to the dry season 
(Kouamelan et al., 2019; Kouamelan et al., 2021). 

Could the different pressures and seasonal variations 
experienced by the Comoe and Iringou rivers be the cause 
of changes in the physico-chemical parameters of their 
waters, impacting their quality and consequently affecting 
aquatic life and riparian populations? Indeed, according to 
(Muhammad, 2020; Ozovehe et al., 2015), the physico-
chemical parameters of rivers provide information on their 
quality and suitability for human survival and the life of 
aquatic organisms. 

The studies carried out by Kouamelan et al. (2021), over 
a relatively short period, were not able to address in-depth 
the issues of physico-chemical water quality and pollution. 
The present study was initiated as a contribution to 
improving knowledge of the physico-chemical quality of 

the waters of Comoe and Iringou rivers, on the one hand, 
and determining their level of ecological pollution on the 
other, based on data collected over a longer period. 
 
 
MATERIALS AND METHODS 
 
Study area 
 
The study was conducted on the Comoe and Iringou rivers, situated 
within the Comoe National Park (Figure 1), spanning from May 2022 
to March 2023. Five (5) sampling sites (Figure 2) were identified and 
underwent regular fish sampling and measurements of physico-
chemical variables during this period. The Kafolo site (09°36'33.30''N; 
03°40'24.10''W) is positioned under the bridge over the Comoe River 
at the entrance to Kafolo village, marking the point where the Comoe 
river enters the park. The second site is located at Ganse 
(08°36'54.81 "N; 03°55'12.82 "W) and corresponds to the exit of the 
Comoe River from the park. These two sites are distinguished by 
their proximity to the populations of the two villages they are named 
after. The third site, Ecological Research Center (SRE) (08°46'14.83 
"N; 03°47'22.68 "W), is situated in the center of the park, close to the 
Comoe ecological research station. Unlike the first two sites, this one 
is less affected by human influences due to its geographical position. 

On the Iringou River, two sites were sampled. One on the Tehini-
Kafolo axis, approximately 5 km outside Tehini, characterized by its 
proximity to the peripheral zone of the park, is designated "Iringou-
Tehini" (09°36'29.4''N; 03°41'58.9''W). The second site is inside the 
park on the road leading from Bania to the center of the park at Gawi. 
This site is approximately 60 km below the Iringou-Bania Bridge  
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Figure 2. Location of study area and sampling stations. 

 
 
 
(09°00’14.30’’ N; 003°36’22.40’’ W) and is less subject to human 
disturbance. 
 
 
Material  
 
The study utilized biological material, mainly consisting of fish caught 
during experimental fishing sessions. The technical equipment 
employed included gillnets with knots of 10, 20, 30, 40, and 50 mm 
and lengths of 30 m with a drop height of 1.5 m. A multi-parameter 
Lovibond SensoDirect 150 model with three (3) types of probes was 
used to measure physico-chemical variables (temperature, pH, 
electrical conductivity, total dissolved solids, and dissolved oxygen). 
Fish were identified using the identification key by Paugy et al. 
(2003). Microsoft Excel and XLstat version 2016 were used for 
statistical analysis. 
 
 
Methods 
 
Fishing campaigns and fish measurements 
 
Two types of fishing were carried out. Nets were set from 7 a.m. to 
12 p.m. for daytime fishing, and from 5 p.m. to 6 a.m. the following 
day for night-time fishing. For each fish caught, the following 
measurements were taken: total and standards length in centimeters 
(cm) using an ichthyometer; its weight in grams (g) was obtained 
using a 0.01g precision electronic balance. Each fish species was 
also counted to determine its abundance. 

 
 
Measurement of physico-chemical variables 
 

A Levibond SensoDirect 150 model multi-parameter equipped with 
three (3) types of probes was used to measure the following 
variables: temperature (T), dissolved oxygen (O2), hydrogen 
potential (pH), electrical conductivity (EC) and total dissolved solids 
content (TDS). Measurements were taken in situ. To measure each 

of these variables, the corresponding probe is immersed in the water. 
The value of the variable is obtained by direct reading on the multi-
parameter display screen, after 2 to 5 minutes immersion in water. 
 
 
Assessment of pollution levels 
 
To assess the level of ecological stress or pollution in the sites 
studied, the ABC method as highlighted by Warwick (1986) and Grall 
and Coïc (2006) was used to evaluate the pollution status of a marine 
benthic macroinvertebrate community. This author shows that 
comparison of biomass curves (total fish weight) and species 
abundance (specific richness) yields three possible forms of 
environmental conditions: unpolluted, moderately polluted and highly 
polluted.  
 
 
Statistical analysis of data  

 
To compare the mean values of the physico-chemical variables 
studied, we used Student's t-test for seasonal variations and 
bivariate ANOVA to compare the sampled sites. We also performed 
a principal component analysis (PCA) to characterize the sampled 
sites. 

 
 
RESULTS 
 
Spatial variation in physico-chemical variables 
 
Table 1 displays the mean values, minimums, maximums, 
and standard deviations of the physico-chemical variables 
measured at the five study sites. In the Comoé River, 
mean temperatures ranged from 27.7±0.8 at the Kafolo 
station in the north of the park to 29.4°C ±1.2 at the 
Ecological Research Station (SRE) in the center of the 
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Table 1. Variation in physical Parameters by sampling station. 
 

Rivers Stations Position/dispersion parameters  T pH O2 (mg/L) CE (µS/cm) TDS (mg/L) 

Iringou 

Iringou-Bania 
Min-Max 23.0-25.9 6.6-7.4 1.8-6.3 38-71.5 19-52.2 

Mean±SD 24.8±0.8 7.0±0.3 4.6±1.5 52.1±11.1 31.9±11.3 

       

Iringou-Tehini 

Min-Max 22.8-26.2 6.2-7.5 1.5-9.3 27-58.6 13-37.7 

Mean±SD 25.1±0.9 6.8±0.4 4.1±2.4 42.4±12.2 24.3±9.8 

Overall mean±SD 24.9±8.9 6.9±0.4 3.4±2.1 47.3±12.7 28.1±11.2 

        

Comoe 

Ganse 
Min-Max 26.4 - 31.8 6.4 - 8.0 2.7 - 9.9 23 - 69 11- 47.1 

Mean±SD 29.2±1.7 7.2±0.4 5.6±2.0 50.8±16.4 35±11.9 

       

SRE 
Min-Max 27.1 - 31.7 6.6 - 8.9 2.5 - 10.5 49 - 67 24 - 45.1 

Mean±SD 29.4±1.2 7.3±0.6 5.7±2.2 56±5 33.5±6.8 

       

Kafolo 

Min-Max 26.8 - 29.1 6.7 - 7.7 5.3 - 6.0 41.6 - 65.7 27.5 - 44.5 

Mean±SD 27.7±0.8 7.0±0.4 5.7±0.2 56.5±9.6 37.8±6.6 

Overall mean±SD  29.0±1.5 7.2±0.5 5.7±2.0 54.4±11.2 34.9±8.9 

Reference limit values World Health Organization (WHO), 2017 16 - 32 6,5 – 8,5 4 - 6 1000 1000 
 

pH: hydrogen potential; EC: electrical conductivity; T: temperature; O2: dissolved oxygen; TDS: total dissolved solids. 

 
 
 

Table 2. Variation in physical parameters by season. 
 

Season Position/dispersion parameters T pH O2 (mg/L) CE (µS/cm) TDS (mg/L) 

Rainy 
Min-Max 23-31.8 7.1 - 8.9 4.1 - 7.8 33.1 - 67.4 22.6- 47.1 

Mean±SD 28.8±2.4 7.5±0.4 5.7±0.8 50.1±9.9 35.8±7.5 

       

Dry 
Min-Max 22.8 - 31.4 6.2 - 8.0 1.5 - 10.5 23 - 71.5 11.0 - 52.2 

Mean±SD 26.9±2.1 6.9±0.4 4.9±2.5 52.9±13.2 30.8±11.1 

Reference limit values World Health Organization (WHO) 2017 16 - 32 6.5 – 8.5 4 - 6 1000 1000 

 
 
 
park. In the Iringou River, mean temperature values 
ranged from 24.8°C ±0.8 at the Iringou-Bania station (in 
the center of the park) to 25.1°C ±0.9 at the Iringou-Tehini 
station (in the north of the park). The highest temperature 
value (26.2°C) on this river was measured at the Iringou-
Tehini station. Table 1 shows the mean, minimum, 
maximum values, and standard deviations of the various 
physico-chemical parameters measured at the five 
stations studied. The results indicate that, for all the 
physico-chemical parameters measured, the mean values 
obtained are greater in the waters of the Comoé River than 
in the waters of the Iringou River.  

In the Comoé River, the waters are warmer, with 
temperatures varying between (26.4 and 29.2°C) and an 
average of (29.0±1.5°C), and a near-neutral average pH 
(7.2±0.5). These waters are relatively more oxygenated 
(5.7±2.0 mg/L). As for the Iringou River, the waters are 
rather cold, with temperatures ranging from (22.8 to 
24.8°C) and an average of (25.1±0.9°C).  The waters are 

acidic (6.8±0.4 mg/L) and less oxygenated (6.8±0.4 mg/L) 
than the Comoé. Table 2 shows the seasonal variations in 
physico-chemical parameters measured in the waters of 
the Comoé and Iringou rivers. The results indicate that, 
with the exception of electrical conductivity, which has a 
low mean value in dry season, all the other parameters 
studied have a higher mean value in the rainy season than 
in the dry season. With normality verified, the ANOVA 
comparison test was conducted, revealing that 
temperature varies significantly from one station to the 
next (p=0.0001<0.05) and that temperature and pH vary 
significantly from one season to the next (p=0.0001 <0.05) 
in both streams.  

During the dry season, while mean electrical conductivity 
was highest (52.9±13.2 µS/cm), total dissolved solids 
recorded the lowest mean values (30.8±11.1 mg/L). 
Principal component analysis (PCA) was used in this study 
to highlight either physico-chemical similarities or 
differences   between   the   different   sites    studied.   The  



 
 
 
 

Table 3. Correlation matrix (Pearson (n)) between variables. 
 

Variables T pH O2 CE TDS 

T 1 0.85 0.90 0.65 0.68 

pH 0.85 1 0.74 0.64 0.50 

O2 0.90 0.74 1 0,90 0.91 

CE 0.65 0.64 0.90 1 0.91 

TDS 0.68 0.50 0.91 0.91 1 

 
 
 

correlation matrix above (Table 3) shows a positive 
correlation between all the variables studied. Principal 
Component Analysis (PCA) reveals that the factors 
(F1=81.77) and (F2=13.32) explain 95.09% of the 
variability of the parameters studied (Figure 8). The 
physico-chemical variables studied are all correlated with 
F1, as are the stations studied. Temperature and pH on 
the one hand, and electrical conductivity and total 
dissolved solids on the other, are positively correlated with 
the F1 axis.  

The F1 axis divides the stations into two opposing 
groups. Stations on the Iringou River (Iringou-Bania and 
Iringou-Téhini) are opposed to those on the Comoé River 
(Kafolo, Ganse and SRE). The Kafolo station is 
characterized by the influence of electrical conductivity, 
total dissolved solids, and dissolved oxygen, while the 
Ecological Research Center (SRE) and Ganse stations are 
distinguished by higher temperatures and pH (Figure 8). 
At the Comoe river sites, mean pH values ranged from 
7.0±0.4 at Kafolo to 7.3±0.6 at the Ecological Research 
Center (SRE). The highest pH value (8.9) was measured 
at the SRE and the lowest (6.4) at Ganse (Table 1). At sites 
on the Iringou, average pH ranged from 6.8±0.4 at Iringou-
Tehini to 7.0±0.3 at the Iringou-Bania station.   

On the Comoe River, mean dissolved oxygen ranged 
from 7.0±0.4 mg/L at Kafolo to 7.3±0.6 mg/L at SRE. 
Minimum and maximum values were measured at SRE 
(2.5 and 10.5 mg/L). On the Iringou tributary, the average 
recorded was 3.4±2.1 mg/L. The maximum and minimum 
values (9.3 and 1.5 mg/L) were obtained at Iringou-Téhini. 
Table 2 shows the seasonal variations in the variables 
measured at Comoé National Park, with the highest mean 
temperature (28.8±2.4°C) recorded during the rainy 
season and the lowest (26.9±2.1°C) during the dry season. 
The ANOVA comparison test revealed that T was 
significantly different from one station to another (p 
=0.0001< 0.05). In terms of seasonal variation, a significant 
difference (p-value <0.05) for T and pH was also observed 
between stations on the Comoé River and those on its 
Iringou tributary between seasons. 

Conductivity is defined as the ability of water to conduct 
electric current between two electrodes. During our study, 
the highest value recorded for conductivity was 71.5 
µS/cm measured during the dry season. On the Iringou 
River, the average TDS value ranged from 25.5 to 31.9 
mg/L. Minimum and maximum values, 13.0 mg/L and 52.2  
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mg/L respectively, were recorded at Iringou-Tehini and 
Iringou-Bania. 
 
 
Assessment of pollution levels in the study area   
 
In the present study, 62 fish species were caught in 18 
families and 8 orders. Three families dominated the 
population: Citharinidae (26%), Schilbeidae (20%) and 
Alestidae (18%). Comparing the ABC curves obtained 
reveals a nearly overlapping pattern at the Ganse, SRE, 
and Iringou-Téhini sites (Figures 3, 4, and 7). For the 
Kafolo and Iringou-Bania sites (Figures 5 and 6), the 
biomass curve surpasses the abundance curve. Principal 
Component Analysis (PCA) was used in this study to 
highlight physico-chemical similarities or differences 
between the different sites sampled. The correlation matrix 
(Table 3) shows a positive correlation between all the 
variables studied. 

In the Principal Component Analysis (PCA), we observe 
that factors (F1=81.77) and (F2=13.32) collectively explain 
95.09% of the variability (Figure 8). All the physico-
chemical variables studied show a correlation with F1, as 
do the sampled sites. The variables T°C and pH, on one 
hand, and EC and TDS, on the other, are positively 
correlated. The F1 axis segregates the stations into two 
opposing groups: the Iringou-Bania and Iringou-Téhini 
sites on one hand, and the Kafolo, Ganse, and SRE sites 
on the other. The Kafolo site is characterized by higher EC, 
TDS and O2, while the SRE and Ganse sites stand out for 
their high T and pH (Figure 8). 
 
 
DISCUSSION 
 
The average temperature recorded in the Comoe River is 
(29.0±1.5°C). This value indicates that the river is relatively 
warmer than the range defined by the World Health 
Organization (between 22 and 25°C). However, this result 
is similar to that of Ahoussi (2021) and Silga et al, (2023) 
respectively in the surface waters of the Kokumbo mining 
sites (29.04±2.76°C) in central of Ivory Coast and 
Loumbila tank (29,69±0,96), in Burkina Faso. The high 
temperature recorded in this river is partly due to the low 
coverage of the canopy. Indeed, the large surface area of 
the water body in contact with the sun's rays increases the 
potential for water heating (Silga et al., 2023).  

According to the Iringou River, the mean recorded 
temperature was (24.9±8.9°C). This river appears colder 
than the Comoe River but still aligns with WHO standards 
(2017). This value is also similar to that recorded at 
Toumanguié (25.2°C) in the south of the country (Eblin et 
al., 2014). This result is different to that obtained (25°C to 
27°C) by (Aristide and Ernest, 2020) in waters of the Divo 
department and those located near the department's 
mining sites. The low temperature of the Iringou River 
could be linked to the closed canopy of the gallery forest  
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Figure 3. Abundance-Biomass comparison curve for Ganse site. 

 
 
 

 
 

Figure 4. Abundance-Biomass comparison curve for SRE site. 

 
 
 

 
 

Figure 5. Abundance-Biomass comparison curve for Kafolo site. 

 
 
 

 
 

Figure 6. Abundance-Biomass comparison curve for Iringou-Bania site. 
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Figure 7. Abundance-Biomass comparison curve for Iringou-Tehini site. 

 
 
 

 
 

Figure 8. Distribution of statistical units on the F1 - F2 factorial plane. 

 
 
 
along the river, which considerably reduces the water 
body's contact with solar radiation. Using a student’s t-test, 
we compared the average temperatures obtained at our 
stations with the WHO (2017). The results suggest a 
significant difference (p = 0.0001 < α = 0.05). The pH 
values recorded on the two rivers ranged from 6.2 to 8.9, 
with an average of 6.8±0.4 and 7.2±0.5 on the Iringou and 
Comoe respectively. These results are similar to those 
obtained in water from the Kokumbo mining site by 
Ahoussi (2021) and are in line with the WHO (2017) for 
drinking water (6.5 to 8.5).  

These average pH values oscillate around neutrality, 
suggesting less aggressive water with ideal conditions for 
the development of aquatic life. (Muhammad, 2020) 
reports that aquatic animals thrive best when the pH is 

slightly acidic or slightly alkaline, that is, between (6.5 and 
8.0). The average pH value (6.9±0.4) in the dry season is 
lower than that recorded in the rainy season (7.5±0.4). 
These values corroborate those obtained (6.8 and 7.7) in 
the Senegal River during the rainy season (September) by 
N’diaye et al. (2013). The low pH value obtained at Iringou 
in the dry season could be due to the canopy is closed, 
during this season the plant matter in the water 
decomposes, producing CO2, which is responsible for the 
reduction in pH (Niamké and Kôkôh, 2020).  Our results 
are, however, contrary to those observed by Iltis and 
Leveque (1982), Soro et al. (2021). These authors found 
higher pH values in the dry season than in the rainy 
season. Kone et al (2022) observe that this parameter 
shows no significant variation from one season to the next. 
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The high average pH values observed in this study during 
the rainy season could be explained by the fact that in the 
Comoe river watershed, there are several anthropogenic 
activities, including agriculture using pesticides and 
fertilizers. During the rainy season, runoff water carries 
agricultural residues into the water studied, which could be 
responsible for the increase in pH due to photosynthetic 
activities. ANOVA analysis shows that temperature and pH 
are significantly different (p= 0.0001 and p= 0.034<0.05) 
from one stream to another, suggesting that these streams 
may be different in their functioning. The mean dissolved 
oxygen values obtained for the Comoe and Iringou rivers 
are 5.7±2.0 and 3.4±2.1 mg/L respectively. These values 
are broadly similar to those obtained (3.08 and 5.46 mg/L) 
by (Keumean et al. 2013) in the waters of the Comoe River 
estuary in the south-east of the country. However, our 
mean values are well above the WHO (2017) standard (0.5 
mg/L) for surface waters.  

The average dissolved oxygen content is higher (5.7±2.0 
mg/L) during the rainy season in the Comoe River. Kone 
and al. (2022) also observed in the lake waters of the 
Kossou hydroelectric dam on the Bandama River in Côte 
d'Ivoire, higher dissolved oxygen concentrations in the 
rainy season (6.74 ± 1.03 mg/L) than in the dry season 
(5.50 ± 0.88 mg/L). This could be due to the rise in water 
levels, resulting in an increase in water current velocity 
favorable to exchanges between the ambient air and the 
water plane. The waters of the Comoe would therefore be 
favorable to the development of aquatic life (Muhammad 
2020). This author reports that low oxygen concentration 
affects aquatic life and stresses fish. Principal Component 
Analysis (PCA) revealed that the factors (F1=81.77) and 
(F2=13.32) explained 95.09% of the variability in the 
parameters studied (Figure 8). Physico-chemical variables 
studied are all correlated with F1, as are the stations 
studied. Temperature and pH on the one hand, and 
electrical conductivity and total dissolved solids on the 
other, are positively correlated with the F1 axis.  

The F1 axis divides the stations into two opposing 
groups. Stations on the Iringou River (Iringou-Bania and 
Iringou-Téhini) are opposed to those on the Comoe River 
(Kafolo, Ganse and SRE). Kafolo station is characterized 
by the influence of electrical conductivity, total dissolved 
solids and dissolved oxygen, while the Ecological research 
station (SRE) and Ganse stations are distinguished by 
higher temperatures and pH (Figure 8). Electrical 
conductivity measured at sites along the Comoe River 
ranged from 52.2 (µS/cm) at Ganse to 56.5 (µS/cm) at 
Kafolo. These values are broadly similar to those 
measured by YAO (2006) at Kafolo (55.41 µS/cm) and 
Ganse (47.76 µS/cm). The difference between these 
readings at Kafolo is not statistically significant (p-value = 
0.681>0.05). The same applies to the Ganse station (p-
value = 0.41> 0.05).  

The electrical conductivity recorded in the two rivers 
studied is considered to be one of the lowest in Ivory Coast 
and sub-Sahelian Africa, where values between 800 and  

 
 
 
 
2400 µs/cm and 60 and 240 µs/cm were recorded 
respectively in the Aby lagoon in Ivory Coast and in the 
Lake Oueme delta in Benin (Hasni et al., 2018). It is 
strongly influenced by total dissolved solids (TDS) 
(Konunga et al., 2018). The two rivers studied have overall 
conductivities <100 µS/cm, which classifies them among 
very low mineralized water (Konunga et al., 2018). The 
ABC curves show a near superposition of the two curves 
at the Ganse, SRE and Iringou-Tehini stations. According 
to (Warwick, 1986), these sites are considered moderately 
polluted. At the Kafolo and Iringou-Bania sites, the 
biomass curve is above that of abundance. In such 
situations (Warwick, 1986) indicates that these sites are 
not subject to any pollution. The pollution observed at 
Ganse and Iringou-Téhini is linked to their proximity to the 
park's peripheral zone, where various anthropogenic 
activities such as agriculture, ling leaching and fishing are 
carried out. 

The absence of pollution observed at the Iringou-Bania 
site could be explained by its position in the center of the 
protected area, characterized by a low human presence. 
As for the absence of pollution noted at the Kafolo station, 
despite its position in close proximity to the population, this 
could be linked to the fact that the park manager organizes 
regular monitoring missions in this part of the park, which 
limits anthropogenic activities (fishing, laundry washing, 
etc.). The PCA analysis enabled us to characterize two 
groups of sites studied. Sites on the Comoe river differ 
from those on its Iringou tributary in having higher values 
for T, pH, O2, EC and TDS. In contrast, these values are 
lower at Iringou sites. The low values recorded on the 
Iringou could be linked to the high canopy cover, which 
limits air exchange with the water surface, and to the 
smaller width of the water body compared with the Comoe 
River. 

Further PCA analysis demonstrates a clear separation 
between stations on the Comoe and Iringou rivers. This 
divergence could be attributed to the flow rate and size of 
each of these two rivers. The Iringou, being smaller, allows 
for quicker observations of physico-chemical parameter 
variations compared to the larger and longer Comoe River. 
Figure 8 illustrates those stations along the Iringou exhibit 
lower values across all measured parameters compared to 
the Comoe River. 

Analysis of the biomass-abundance curve indicates a 
low level of pollution at Kafolo and Iringou-Bania. This 
suggests that the studied stations may share similar 
physico-chemical characteristics and may also be less 
susceptible to pressure from fishermen and other 
anthropogenic activities that can cause ecological stress 
for fish. 
 
 
CONCLUSION    
 
The study conducted in the Comoe National Park on the 
Comoe   and    Iringou    rivers    reveals   that   the   physico- 



 
 
 
 
chemical variables in these two rivers are generally 
conducive to the development of aquatic life. The 
assessment of ecological pollution levels highlights 
moderate pollution at the studied sites, except for Kafolo 
and Iringou-Bania, where virtually no ecological pollution 
is observed. The Principal Component Analysis (PCA) 
demonstrates that the sites along the Comoe River differ 
from those along the Iringou River, exhibiting higher values 
for all the studied physico-chemical variables.  
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