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Ichthyology faunal diversity and assemblage of Sologo Lake before its rehabilitation in Northern Ivory Coast


[bookmark: _Toc184793722]ABSTRACT
This study, conducted from January 2022 to December 2022, aims to characterize the ichthyology fauna of this lake before its closure in 2023, to better assess the impact of the upcoming closure on the fish assemblage. The fishermen's catches were analyzed monthly. During each mission, each identified specimen was weighed and measured. The results give a total of 1103 specimens divided into four families; seventeen species were listed. Sixteen of them are present in the dry season compared to 12 in the rainy season. The family with the most species is that of Cichlidae (11 species). In terms of specific abundance, Chrysichthys nigrodigitatus is the most represented fish with 29.74%. This trend is maintained in all seasons. The study of seasonal variation gives Shannon index values ​​equal to 1.49bit/ind and equitability equal to 0.48 during the dry season. While the lowest values ​​are observed during the rainy season (1.06bit/ind) for H' and (0.40) for E. Nevertheless, the Anova test reveals a relatively homogeneous organization, therefore varying little from one season to another, of this population at p > 0.05. This study essentially offers a database, describing the fish assemblage of Sologo lake, to researchers and managers of the fishing industry, before its rehabilitation. This will allow a better appreciation of the impact of this rehabilitation on the population and to consider strategies for planning the management of fisheries resources.
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1. INTRODUCTION
Inland waters are of great importance for human activities such as domestic, agricultural, fishing and industrial activities, hence their irreplaceable economic value (Gleick, 1993; Lynch et al., 2017; Vijayan, 2024). Thus, water appears an essential element in the development of a country due to its many advantages (Groga, 2012). The dam lakes in northern Ivory Coast were initially made for agropastoral activities (Cecchi et al., 2007). However, over the years, these lakes have also begun to play a crucial role in the diversification of local economic activities, particularly through fishing, which helps to supply local populations with animal protein. This activity generates jobs, particularly through the processing and marketing of fishery products (Kien et al., 2017). The destruction of habitats and ecosystems and various sources of overexploitation, due to human action, deteriorate fish biodiversity (Dejoux, 1978). In addition, Daget (1988) and Laë (1994) show that overexploitation is due to the high rate of population growth causing an increased demand for proteins.
This overexploitation could lead to a change in the structure of the ichthyological fauna, through a regression or even disappearance of species (Gourène et al., 1999). In addition, Vanga et al. (2002) believe that over-intensive fishing modifies biodiversity in favor of less popular species. To address this problem, Gascuel (2009) proposes the ecosystem approach to fisheries as an application of the principles of sustainable development to the field of resource and ecosystem exploitation (Koudou et al., 2020). The implementation of such an approach requires recent and reliable scientific data on the water course concerned. This work is part of a series of studies consisting of setting up a database on the ichthyological population of the Korhogo dam lakes, considered to be in a situation of overexploitation by Koudou et al. (2020). The Sologo dam lake, created in 1974 for agricultural purposes, is currently used for fishing activities. After the collapse of the lake's main dam, the authorities closed it in 2023 for rehabilitation.
It is carried out on Sologo lake and aims to characterize the fish population of this lake, before its rehabilitation, with a view to providing managers of the fishing industry with information for better planning of the conservation of the fishery resources of the Korhogo lakes, in general. The inventory of fish species and the organization of this population will be presented during this study.
2. [bookmark: _Toc184793743]MATERIALS AND METHODS
2.1 Study area
The study was carried out on the Sologo dam lake (Fig. 1), located between 9o33 N and 5o65 W and 16 km from the city of Korhogo. It was selected for this study considering fishing, which is a very important activity there, and the existence of commercial fish exploitation associated with its population density. The vegetation around the dam consists mainly of vegetable plots.


2.2 Data collection
The samples come from the catches of fishermen operating on Sologo lake. Sampling took place monthly from January 2022 to December 2022. Each campaign lasted 6 days with artisanal fishermen. These fishermen use nets and traps that they set in the morning between 9 a.m. and 10 a.m., then visited the next morning.
The total catches of the fishermen or samples taken from their boxes or bags are purchased, sorted and identified using the keys proposed by Lévêque et al. (1990 and 1992). Each specimen is then measured (standard length) and weighed.
The first aspect of the results was presented in the form of a list and percentage of dominance of the identified fish species. To get a more global idea of ​​the organization of the fish population of Sologo lake, a descriptive analysis of the ichthyological population was carried out based on the biological indices below:
2.3 Species richness
It represents the total number of species in each environment. It is a good indicator of the ecological quality of a station (Aliaume et al., 1990).
[bookmark: _Toc184793745]
[bookmark: _Toc178753639]
[image: C:\Users\NDIAYE AWA\Downloads\IMG-20250908-WA0001.jpg]
Fig. 1: Location of the Sologo dam lake 
2.4 Shannon-Weaver Index
The calculation of the Shannon-Weaver index (1963), noted H’, is a method used to measure the specific diversity of a site. In addition, this index shows the relative abundance of each species in an environment. Indeed, the H’ index is calculated using the following formula:
H’ = − ∑)
H’: Shannon specific diversity index
N: total number of individuals of all species
ni: number of individuals per species
log2: binary logarithm
H’ varies from 0 to 5. It is maximum when in the environment no species dominates the population which is thus in a stable state (Sarr et al., 2018).
[bookmark: _Toc172986869][bookmark: _Toc184793746]2.5 Equitability
The Shannon index considers the distribution of the number of individuals per species called equitability E. It is the ratio between actual diversity and theoretical maximum diversity.
Equitability (E) allows us to study the regularity of the distribution of species in each ecosystem (Hill, 1973).

S: total number of species
log S: maximum diversity.
Equitability (E) varies between 0 and 1. It is equal to 0 when a single species dominates and is equal to 1 when all species have the same abundance.

2.6 Percentage of occurrence
The percentage of occurrence (O) allows the constancy of a species in each environment. It is the ratio (in percentage) between the number of samples (pi) where the species (i) appears, and the total number of samples (pt) recorded. It is obtained according to the formula:
O = (pi/pt) × 100
The percentage of occurrence makes it possible to distinguish the following five classes according to Djakou and Thanon (1988):
80 ≤ O ≤ 100%: Very frequent species:
60 ≤ O ≤ 79%: Frequent species
40 ≤ O ≤ 59%: Impartially frequent species
20 ≤ O ≤ 39%: Accessory species
O < 20%: Accidental species
[bookmark: _Toc184793748]2.7 Numerical percentage
It is the ratio of the number (ni) of individuals of a taxonomic group (species, genus, family or order) to the total number (nt) of individuals in a sample. 
N=  × 100

[bookmark: _Toc184793749]2.8 Weight percentage
This is the ratio of the mass (Mi) of individuals of a taxonomic group (species, genus, family or order) to the total mass (Mt) of individuals in a sample.
[bookmark: _Toc184793752]P=  × 100

2.9 Statistical treatment
Analysis of variance (ANOVA) is a statistical test for comparing means. It was used to compare the means of Shannon diversity index (H’) and Equitability (E) according to seasons.

	
3. [bookmark: _Toc184793755]RESULTS AND DISCUSSION
[bookmark: _Toc184793757]3.1 Results
Species composition of fish species composition and diversity assemblages in Sologo lake were present (Tab. I). This present study inventory of the ichthyological faunas are 17 species divided into 5 families belonging to 4 orders. The most important order is that of the Perciformes with 11 species, or 64.70% of the total number of species inventoried. This order is followed by Siluriformes with 4 species, or 23.54%. The Cypriniformes and Characiformes, with 1 species each, or 5.88%, are the least represented orders.
In terms of family, the Cichlidae family is the most diverse with 11 species representing 64.70% of this population. It is followed by the families of the Claroteidae and Clariidae, each with 2 species, or 11.77%. The families Cyprinidae and Alestidae with 1 species or 5.88% each, are the least abundant.
Concerning the species, the most abundant (Fig. 2) in the environment is Chrysichthys nigrodigitatus, with 29.74% of the total number of individuals captured. Then come Tilapia zillii (13.51%), Oreochromis niloticus (11.70%), Sarotherodon galilaeus (10.70%) and Hemichromis bimaculatus (8.98%). The other species complete the population with only 25.37%.
In terms of weight (Fig. 2), it is the species Chrysichthys nigrodigitatus, with 29% of the total weight of individuals captured, which appears the most important. Then come Oreochromis niloticus (21%), Tilapia zillii (14%) and Sarotherodon galilaeus (11%). The other species complete the population with only 25%.







[bookmark: _Toc174740668][bookmark: _Toc184793758]Table. I: List of fish species caught in Sologo lake from January 2022 to December 2022 (RS = rainy season; DS = dry season; + = Presence)
	Orders
	Families
	Spècies
	RS
	DS

	Siluriformes



Perciformes










Cypriniformes
Characiformes
	Claroteidae

Clariidae

Cichlidae










Cyprinidae
Alestidae
	Chrysichthys johnelsi
Chrysichthys nigrodigitatus
Clarias anguillaris
Clarias gariepinus
Tilapia busumana
Hemichromis fasciatus
Chromidotilapia guntheri
Oreochromis niloticus
Sarotherodon melanotheron
Tilapia hybride
Tilapia zillii
Tilapia mariae
Tilapia guineensis
Sarotherodon galilaeus
Hemichromis bimaculatus
Barbus macrops
Brycinus nurse
	
	
+
+

+
+
+
+
+

+

+
+
+
+


	+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+


Total  4                         5                           17                                                         12                         16
 











Fig. 2: Abundance and Biomass of fish species according to seasons in Sologo lake from January 2022 to December 2022 (CN = Chrysichthys nigrodigitatus, ON= Oreochromis niloticus, TZ= Tilapia zillii, SG= Sarotherodon galilaeus, HB= Hemichromis bimaculatus)
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Seasonal variation of species richness
The seasonal variation of Sologo ichthyofauna is recorded in fig. 2.
During the dry season, 16 species are divided into 3 orders and 4 families were identified in Sologo. Only the species Barbus macrops was not observed during this season. The Cichlidae family dominates the population with 11 species. It is followed by the Clariidae and Claroteidae with 2 species each. The Alestidae are represented by a single species. During the dry season, the species Chrysichthys nigrodigitatus (Fig. 2) is the most abundant with a percentage of 25.74% of the total number of specimens captured. It is followed by Tilapia zillii with 20.56%, Oreochromis niloticus (17.58%), Hemichromis bimaculatus (11.77%) and Sarotherodon galilaeus with 2.82%. The other species only make up 21.53% of the fish population.
In terms of weight (Fig. 2), the species Chrysichthys nigrodigitatus is still the most present with 31.73% of the total weight of individuals caught. The species Oreochromis niloticus represents 24.78% of the population. The species Tilapia zillii (17.74%), Sarotherodon galilaeus (5.30%) and Hemichromis bimaculatus (3.42%) also mark their presence in this population. The other species only represent 17.03% of the weight of fish caught on Sologo lake. 
In the rainy season, 12 species were identified. Tilapia mariae, Tilapia hybride, Brycinus nurse Chrysichthys johnelsi and Clarias gariepinus (Fig. 2) are the species that were absent in the catches in the rainy season. The Cichlidae family is still the best represented with 9 species. It is followed by Clariidae, Cyprinidae and Claroteidae with one species each. In the rainy season, Chrysichthys nigrodigitatus is the most abundant species numerically with 35.19%, followed by Tilapia guineensis (25.75%), Sarotherodon galilaeus (21.67%), Hemichromis bimaculatus (5.15%), Tilapias zillii (3.86%), Oreochromis niloticus (3.64%). The rest of the species complete this population with 4.74%. In terms of weight (Table II), Chrysichthys nigrodigitatus remains the most abundant species in the rainy season with 22.80%. This species is ahead of Sarotherodon galilaeus (16.26%), Oreochromis niloticus (10.39%) and Tilapia zillii (4.64%). The remaining species represent 45.91% of this population.



Shannon and Equitability indices according to seasons
The Shannon index (H’) and Equitability calculated (Tab. 2) in the study area show values ​​that vary little from one season to another. The highest values ​​of Shannon index (1.49bit/ind) and equitability (0.48) are obtained during the dry season. While the lowest values ​​are observed during the rainy season (1.06bit/ind) for H’ and (0.40) for E. The average value of H’ is (1.28 bit/ind) and that of E is (0.44). These values ​​do not show any significant variation between seasons for the Shannon index (H’) (Anova, p = 0.070; p > 0.05) and Equitability (Anova, p = 0.12; p > 0.05).
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[bookmark: _Toc174740669]Table. 2: Shannon and Equitability indices 
                          RS: Rainy Season        DS: Dry Season

	Seasons
	Shannon index
	Equitability 

	RS
	1,06
	0,40

	DS
	1,49
	0,48

	Total
	1,28
	0,44



Species occurrence
The analysis of species occurrences calculated from fishermen's catches (Table 3) shows that in Sologo:
- one (1) willow species is very frequent in the catches, it is Chrysichthys nigrodigitatus (100%).
- Six (6) species appeared frequently in the catches: Clarias anguillaris (62.50%), Hemichromis fasciatus (75%), Oreochromis niloticus (75%), Sarotherodon melanotheron (62.50%), Tilapia zillii (75%) and Sarotherodon galilaeus (62.50%).
- Six (6) species: Clarias gariepinus (25%), Tilapia busumana (25%), Chromidotilapia guntheri (37.5%), Tilapia hybride (25%), Tilapia guineensis (37.5%) and Hemichromis bimaculatus (25%) are noted as accessories in the various catches of the fishermen.
- Four (4) species appear accidentally in the catches. This group includes the species Chrysichthys johnelsi (12.5%), Tilapia mariae (12.5%), Barbus macrops (12.5%) and Brycinus nurse (12.5%).
Table. 3: Percentage of occurrence of different species catches in Sologo Lake from February 2022 to January 2023	
  % O: Percentage of occurrence
	[bookmark: _Hlk207783382]Species
	% O	Class

	Chrysichthys johnelsi
Chrysichthys nigrodigitatus
Clarias anguillaris
Clarias gariepinus
Tilapia busumana
Hemichromis fasciatus
Chromidotilapia guntheri
Oreochromis niloticus
Sarotherodon melanotheron
Tilapia hybride
Tilapia zillii
Tilapia mariae
Tilapia guineensis
Sarotherodon galilaeus
Hemichromis bimaculatus
Barbus macrops
Brycinus nurse
	12.50%	accidentally 
100%	           very frequent 
62.50%	 frequent 
25%	            accessory
25%	             accessory 
75%	             frequent 
37.50%	 accessory 
75%	             frequent 
62.50%	 frequent 
25%	             accessory 
75%	             frequent 
12.50%	 accidentally 
37.50%	 accessory 
62.50%	 frequent 
25%	             accessory 
12.50%	 accidentally 
12.50%	accidentally 





	
3.2 Discussion
Preliminary inventories of the specific composition of fish in Sologo lake identified 17 species belonging to 5 families and 4 orders. Inventories of fish population in the Solomougou an Lokpoho dam lakes, located in the same area, showed the presence of 37 and 33 species, respectively (Kouassi et al., 2020 ; Traore et al, 1996). The number of species (17) noted in this work is lower than the minimum richness noted by these authors. There is no significant relationship between specific richness and the size of the reservoirs (DA Costa and Tito De Morais, 2007). Fishing pressure can greatly influence the fish community in Ebrie lagoon (Albaret and Lae, 2003). Fish diversity generally can vary depending with Habitat factors such as latitude, depth and substrate type (Lei et al, 2025). More complex habitats tend to have higher fish species richness and abundance than less complex ones (Gratwicke and Speight, 2005). This author presents these factors as elements impacting the diversity, distribution and abundance of different fish species in each environment. Indeed, the fishing gears used, and their selectivity vary from one lake to another and can greatly influence the structure of catches from one site to another (Adou et al., 2017) to the extent that species of commercial interest are particularly targeted by artisanal fisheries (Rowe et al., 2003; Okada et al., 2005).


This work notes a specific richness that appears higher in the dry season (16) than in the rainy season (12). This observation could be explained by the fact that in the dry season, the drop in water level favors a withdrawal of water leading to a grouping of fish that migrate little. This situation is favorable to good catches of fishing gear. 
The Cichlidae family strongly dominates the catches with 11 species, i.e. 64.70% of the catches. The high representation of Cichlidae has also been reported in Solomougou lake with 10 species (Kouassi et al., 2020), in Ayamé 2 lake with 11 species (Adou et al., 2017). The strong presence of Cichlidae would be linked to a good adaptation to the conditions of Sologo lake. A lake on the banks of which market gardening crops abound with the use of fertilizers and other phytosanitary products that end up in the waters of the lake. On this subject, Lévêque (1995), estimated that this group of fish, throughout its life and depending on the seasons, could alternate between several habitats by changing its life strategy. This ability gives them a better presence in the environment unlike other families that have difficulty resisting changes in environmental conditions.
Dajoz (2000) estimates that a good organization of the population is characterized by an E value close to 1. Low equitability results from the domination of certain species over all other taxa (Adou et al., 2017). During the rainy season, low equitability (E = 0.40) indicates a strong domination of certain species, which reduces specific diversity (H' = 1.06). This situation may be due to environmental conditions favoring the dominant species.
On the other hand, during the dry season, the absence of overabundance of certain organisms, specific diversity becomes more significant because it frees up space, thus allowing many other species to proliferate. The Shannon diversity index (H’ = 1.49) and the equitability (E = 0.48), slightly higher, resulting from the analyses of the data from this research work, indicate a more satisfactory organization of the ichthyological population of the Sologo dam lake.
Conclusion
17 species were recorded during this research work on Sologo lake. This specific richness varies from one season to another, and the dry season is the most prolific with 16 species. This was confirmed by Shannon diversity indices (H' = 1.49) and equitability (E = 0.48), slightly higher during this season. Cichlidae, at the family level, and Chrysichthys nigrodigitatus, at the specific level, were respectively the most abundant family and species in the lake regardless of the season.
This study essentially provides a database, describing the fish population of Sologo lake, to researchers and managers of the fishing industry, before its rehabilitation. This will allow a better assessment of the impact of this rehabilitation on the population.
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