



Diversity, Relative Abundance and Ecological Indices of Fish Species in Tongon Lake, Northern Côte d’Ivoire


Abstract 
Dam lakes in the Korhogo department were originally constructed for agriculture and livestock production, but now present significant potential for fisheries development. Several studies have been conducted to update knowledge on fish fauna in some dam lakes in northern Côte d’Ivoire. However, data on the ichthyofauna of Lake Tongon in the Korhogo department remain scarce. Therefore, this study aims to assess the fish diversity of Lake Tongon. The sampling, which took place from December 2024 to July 2025, involved compiling an inventory of the various fish species caught in small-scale fisheries. Species richness, relative species abundance, frequency of occurrence, Shannon-Weaver diversity Index and Pielou’s evenness index were the parameters determined in this study. Analysis of the data collected identified 33 fish species, divided into 17 genera, 11 families and 7 orders. The most diverse families were the Cichlidae (9 species), the Cyprinidae (4 species) and the Mormyridae (4 species). The frequency of occurrence values determined made it possible to identify 16 common species, 6 occasional species and 11 rare species. The species-specific relative abundance indicates that the fish community in this lake is dominated by the following species: Hemichromis fasciatus (25.73%), Coptodon zillii (12.96%), Coptodon hybrid (C. guineensis × C. zillii) (8.57%), Chrysichthys nigrodigitatus (7.56%), Sarotherodon galilaeus (7.17%). The values for the Shannon-Weaver diversity Index and the evenness index, at 0.78 and 0.44, respectively, indicate a species-poor population and a disturbed ecological state in this lake.
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1. Introduction
In Africa, most of the dams built on rivers play a vital role in electricity generation, the development of agricultural and pastoral activities, and in meeting domestic needs (Lévêque & Paugy, 1999). Since the 1970s, the Ivorian government has undertaken a large-scale project to develop hydro-agro-pastoral reservoirs to address water shortages and irrigate rice-growing areas (Cecchi et al., 2007). The highest density of dams is found in the savannah region, centred on the department of Korhogo (Da Costa et al., 2004). These dam lakes, originally intended for agriculture and livestock farming, now offer significant potential for fish farming (Cecchi et al., 2007; Le Guen, 2002). They are a significant source of fish production, which has encouraged the development of small-scale fishing on these dam lakes (Diaby et al., 2020). This small-scale fishing provides a source of income for the local population (Koudou et al., 2020). It supplies them with fish, one of the main sources of animal protein in their diet (Diaby et al., 2022). For low-income communities, it is often the only accessible source of protein (N’dri et al., 2020). Globally, small-scale fishing plays an important role in food security and livelihoods, supporting millions of people and contributing significantly to local and national fish supplies (Arthur et al., 2022). However, this sector is increasingly affected by overfishing, habitat alteration, and environmental variability, which can influence fish community structure and diversity (Castello et al., 2023; Nair et al., 2026). 
Several studies have been conducted on the fish communities in reservoir lakes in Côte d’Ivoire (Da Costa et al., 2004; Da Costa & Tito de Morais, 2007). Knowledge of the fish fauna in Ivorian waters is of increasing concern to scientists and fisheries development officials (Brahiman et al., 2021). Since 2020, several studies have been carried out with the aim of updating data on the fish fauna of some of these dam lakes in northern Côte d’Ivoire (Kien et al., 2024; Kouassi et al., 2020). However, very little data is currently available on the fish fauna of Lake Tongon, located in the Korhogo department. The sustainable management of fishery resources in Lake Tongon requires data on the diversity of its fish fauna. The aim of this study, conducted in this fishery, is to investigate its fish composition based on catches from small-scale fisheries.
2. Materials and methods 
2.1 Study area
The Korhogo department is located in the Poro region in northern Côte d’Ivoire, between 8°26’ and 10°18’ north latitude and 5°17’ and 6°19’ west longitude. The region is drained by the ephemeral Badéni stream, a tributary of the Bandama Blanche River, one of the country’s largest river basins (Sako et al., 2018). Mining, fishing and market gardening are the main pressures on Lake Tongon (Fig.1).
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2.2 Biological material
The data (1,534 specimens) used in this study were collected from catches landed by small-scale fishermen at the lake. 
2.3 Study methodology
Several sampling campaigns covering the dry season and the rainy season were carried out between December 2024 and June 2025. The fishing gear used consisted of gillnets, trammel nets, pots, bamboo traps and hook-and-line gear. Once landed, all specimens were identified and then counted. The various taxa were identified using the identification keys provided by Paugy et al. (2003). Each specimen was then weighed and measured (total length and standard length) (Jisr et al., 2018). 
The fish community was characterised using several indices, including species richness (S), relative abundance, the percentage of occurrence (F), the Shannon-Weaver (1963) diversity index (H’), and the Pielou (1966) evenness index (E). 
- Specific richness (S) represents the total number of species present in a habitat. According to Aliaume et al. (1990), it is a good indicator of the ecological quality of a given habitat.
- Relative abundance is expressed as the percentage of the population of a given species out of the total number of fish caught.
- The occurrence percentage (F) provides information on the habitat preferences of a given species. It is calculated as the ratio (as a percentage) of the number of samples (Fi) in which species i occurs to the total number of samples (Ft) (Dajoz, 2000). 
F = Fi/Ft × 100
Depending on the value of F, the following classification is adopted by Dajoz (2000): 
- F ≥ 50% represent constant species;
- 25% ≤ F ≤ 50% represent accessory species; 
- F < 25% represent accidental species.
- The Shannon-Weaver diversity index (H’) (1963) makes it possible to quantify the heterogeneity of biodiversity in the study area and thus to observe changes over time. It is one of the best-known and most widely used indices by specialists, as it is independent of sample size and instead takes into account the relative abundance of each species (Daget, 1979). H' is minimal (= 0) if all individuals in the population belong to a single species. H' is also minimal if, within a stand, each species is represented by a single individual, except for one species, which is represented by a large number of individuals in the stand. The index is maximal when all individuals are distributed equally across all species (Frontier, 1983). 
The Shannon-Weaver diversity index (H’) ranges from 0 to 5.
                   
ni: number of individuals of a given species, where i ranges from 1 to S (total number of species). 
N: total number of individuals.
- Pielou’s equity index (E) (1966) assesses the quality of the distribution of individuals within a species in a given habitat. It is calculated using the following formula:
          E = H’/Log2S
H’: Shannon-Weaver diversity index (H’);
S: species richness. 
The value of E ranges from 0 to 1. The value of E ranges from 0 to 1. It indicates whether almost the entire population is concentrated in a single species or whether all species have the same abundance (equilibrium state). 
3. Results and discussion
3.1 Specific composition and relative abundances
A total of 33 fish species were identified during five sampling campaigns (Table 1). These are divided into seven orders and 11 families. The Siluriformes, Cichliformes, Osteoglossiformes and Cypriniformes were the most diverse orders, with 11, 9, 5 and 4 species, respectively. The most diverse family was the Cichlidae, with 9 species. The Cichlidae were followed by the Mormyridae and the Cyprinidae, with four species each. The Clariidae, Claroteidae and Mochokidae each comprised three species. The Alestidae and Schilbeidae each comprised two species. The other families (Anabantidae, Arapaimidae, Polypteridae) were each represented by a single species.
The analysis of relative family abundance (Fig. 2) revealed that the Cichlidae (72.39%) were the most numerous, followed by the Claroteidae (12.08%) and the Alestidae (5.67%). The remaining eight families accounted for 9.86% of the total number of families. The species Hemichromis fasciatus (25.73%), Coptodon zillii (12.96%), Hybrid (Coptodon guineensis × Coptodon zillii) (8.57%), Chrysichthys nigrodigitatus (7.56%) and Sarotherodon galilaeus (7.17%) were the dominant species in the community in terms of relative abundance (Fig. 3). These are followed by Brycinus imberi (5.27%), Hemichromis bimaculatus (6.41%), Coptodon guineensis (4.76%), Chrysichthys maurus (4.32%), Sarotherodon melanotheron (4.00%) and all other species (20 species) each accounted for less than 1%.
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The fish communities in the reservoir lakes of northern Côte d’Ivoire vary from one lake to another. The number of species ranges from 18 to 37 (Da Costa and Tito De Morais, 2007). A total of thirty-three (33) fish species have been recorded in the Tongon reservoir. These results differ from those obtained in other reservoir lakes in northern Côte d’Ivoire. A survey of the fish fauna in the Dassoungboho reservoir revealed the presence of 21 species (Kien et al., 2024). 
At Sologo Dam Lake, the fish community analysis revealed a total of 17 species, which is significantly lower than the number found at Tongon (Ndiaye et al., 2025). An analysis of the fish community in the Solomougou reservoir revealed the presence of thirty-seven (37) fish species (Kouassi et al., 2020). Koné et al. (2025) recorded a total of forty (40) fish species in the Lôkpôhô reservoir. According to Da Costa and Tito De Morais (2007), following studies carried out on sixteen (16) reservoirs in northern Côte d’Ivoire, species richness varies from one water body to another and is not linked to the size of the reservoirs. 
The variation in species richness could also be explained by the fact that a single fish species may occupy several different types of habitat in succession over the course of its life, depending on its daily or seasonal activity (Lévêque, 1995). It could also be due to the sampling methods and equipment used, in particular the gear employed and the areas surveyed. According to Diouf (1994), there is no such thing as an ideal sampling fishing gear, regardless of the techniques and gear chosen.
In this study of Lake Tongon, the most diverse family with the highest number of species is the Cichlidae family (9 species). The fish inventory at Dassoungboho also showed that the Cichlidae family, with 7 species, was the most diverse (Brahiman et al., 2024). In terms of family, the Cichlidae are also the most diverse in Sologo Dam Lake, with 11 species accounting for 64.70% of the population (Ndiaye et al., 2025). The same result was observed in the Solomougou (11 species) and Lôkpôhô (10 species) reservoir lakes (Kouassi et al., 2020; Koné et al., 2025). 
All the families recorded at Sologo (Claroteidae, Clariidae, Cichlidae, Cyprinidae and Alestidae) (Ndiaye et al., 2025) were also recorded at Tongon Dam Lake. The Malapteruridae family, recorded at Dassoungboho, was not found at Tongon (Kien et al., 2024). However, the Alestidae, Cyprinidae, Arapaimidae and Polypteridae found at Dassoungboho (Kien et al., 2024) have not been recorded at the Tongon reservoir.
The relative abundance of Cichlidae (72.39%) and Claroteidae (12.08%) showed that these two families dominate all catches throughout the year. In the Dassoungboho reservoir, Cichlidae (33.33%) and Mormyridae (23.83%) dominate the catches (Kien et al, 2024). The Cichlidae (41.87%), followed by the Alestiidae (14.47%), are the most common families in the Solomougou reservoir, a tributary of the Bandama River in northern Côte d’Ivoire (Kouassi et al., 2020). Cichlidae consistently account for the largest proportion of fish in Ivorian inland fisheries (Diaby et al., 2025). 
3.2 Relative abundance of species by season
The variations in occurrence frequencies recorded during the various sampling campaigns are set out in Table 2. The occurrence frequencies determined enabled the identification of 16 common species, 6 occasional species and 11 rare species.
With an occurrence frequency of 50% or more, constant species were observed throughout all seasons. Accessory species with an occurrence frequency of between 25% and 50%, and accidental species with an occurrence frequency of less than 25%, were observed either during the dry season or during the rainy season. The seasonal fish community of Tongon Dam Lake is presented in Table 3.

26 species, 16 genera, 10 families and 7 orders were identified during the dry season. Determination of relative abundance revealed that the species Hemichromis fasciatus (42.52%), Coptodon zillii (9.60%), Coptodon guineensis (8.23%) and the hybrid (Coptodon guineensis x Coptodon zillii) (7.10%) dominate the population. These were followed by Chrysichthys nigrodigitatus (6.86%), Hemichromis bimaculatus (6.73%) and Sarotherodon melanotheron (4.74%). The other species in the community were present in very small numbers. The rainy season was marked by the presence of 27 species, 16 genera, 10 families and 6 orders.
Based on the relative abundance, the Cichlidae (62.88%) were the most abundant family in this fish fauna. The Claroteidae (16.47%) and the Alestidae (9.4%) ranked second and third, respectively, in the fish community during the rainy season. The species that accounted for the largest proportion of landings in terms of relative abundance were Coptodon zillii (16.60%), Sarotherodon galilaeus (14.24%) and the hybrid (Coptodon guineensis × Coptodon zillii) (10.2%).
The proportion of Cichlidae during the dry season and the rainy season was 74.2% and 62.88%, respectively. Lower proportions of Cichlidae were also observed in the Ono lagoon, at 31% during the rainy season and 37% during the dry season (Eyi et al., 2016). The high abundance of Cichlidae and Claroteidae in Tongon Reservoir may indicate that species from these two families are well adapted to the water quality of the lake. 
Compared with the fish populations of other dam lakes in northern Côte d’Ivoire, several of the species recorded (Brycinus macrolepidotus, Chromidotilapia guntheri, Tilapia busumana, Heterobrancus longifilis, Auchenoglanis occidentalis, Barbus sacratus, Barbus wurtzi, Barbus macrops, Barbus trispilos, Malopterurus electricus, Mastacembelus nigromarginatus, Synodontis batiani, Synodontis punctifer, Marcusenius furcidens, Mormyrops anguiloides, Petrocephalus bovei, Papyrocranus afer, Pollimyrus isidori, Pollimyrus nigricans, Protopterus annectens, Raiamas senegalensis, Schilbe mystus) were not present in the fish fauna of the Tongon dam lake ( Kouassi et al, 2020; Kien et al, 2024; Koné et al., 2025). However, certain species (Coptodon hybrid (C. guineensis × C. zillii), Chrysichthys johnelsi, Synodontis koensis, Schilbe mandibularis, Barbus ablabes, Barbus eburneensis) have been reported in the Tongon Dam reservoir in northern Côte d’Ivoire. 
3.3 Ecological indices
The Shannon-Weaver diversity index (H’) calculated for the fish fauna of the Tongon lake and the evenness index (E) for Piélou are 0.78 and 0.44, respectively. Similar values (0.40 in the wet season and 0.48 in the dry season) for E were found by Ndiaye et al. (2025) at Sologo Dam Lake. 
The values obtained from the Tongon reservoir are lower than those reported by Kouassi et al. (2020) for the Solomougou reservoir. These authors recorded a Shannon-Weaver species diversity index (H’) of 3.91 and a Pielou evenness index (E) of 0.75. 
Our results are similar to those observed at the Lôkpôhô dam, where the Shannon-Weaver diversity index and Piélou’s evenness (E) are 0.94 and 0.49, respectively (Koné et al., 2025). The low value of the Shannon-Weaver diversity index for the fish community in Tongon Dam Lake may be due to its proximity to the Tongon mining operations. 
A value of (E) close to 1 indicates that the population is well organised (Dajoz, 2000). The low value of the Piélou equity index in this study would suggest a highly disturbed ecological state.
4. Conclusion
A study of the fish fauna in the Tongon reservoir identified 33 species belonging to 7 orders, 11 families and 17 genera. The families Cichlidae, Claroteidae and Alestidae are the most abundant. At the species level, populations of Hemichromis fasciatus, Coptodon zillii, Hybrid (Coptodon guineensis x Coptodon zillii), Sarotherodon galilaeus and Chrysichthys nigrodigitatus dominate the catches. The values of the Shannon-Weaver diversity index (H’) and evenness index (E) indicate a poorly diversified population and a disturbed ecological status.
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Table 1. Inventory of ichthyological taxa and the relative abundance of families and species.

	
Orders
	
Families
	
Species
	Number
	Relative abundance       (%)

	
	
	
	
	Per specie
	Per familie

	
Characiformes

	
Alestidae
	Brycinus nurse 

	6
	0,40
	5,67

	
	
	Brycinus imberi

	83
	5,27

	

	Perciformes 

	Anabantidae 

	Ctenopoma petherici

	15
	0,95

	0,95

	



Cichliformes 


	



Cichlidae
	Hemichromis fasciatus 

	405
	25,73

	72,39


	
	
	Hemichromis bimaculatus 

	101
	6,41

	

	
	
	Oreochromis niloticus 

	34
	2,16

	

	
	
	Sarotherodon melanotheron 

	63
	4,00

	

	
	
	Sarotherodon galilaeus
	113
	7,17

	

	
	
	Coptodon guineensis

	75
	4,76

	

	
	
	Coptodon mariae
	10
	0,63

	

	
	
	Coptodon zillii

	204
	12,96

	

	
	
	Hybrid (Coptodon guineensis x Coptodon zillii )

	135
	8,57

	

	
Siluriformes

	

Clariidae
	Clarias gariepinus
	12
	0,76

	1,28

	
	
	Clarias anguillaris

	5
	0,31

	

	
	
	Clarias buettikoferi

	3
	0,20

	

	
	

Claroteidae
	Chrysichthys johnelsi 

	3
	0,20

	12,08

	
	
	Chrysichthys maurus 

	68
	4,32

	

	
	
	Chrysichthys nigrodigitatus

	119
	7,56

	

	
	Mochokidae
	Synodontis koensis

	3
	0,20

	1,02

	
	
	Synodontis nigrita

	1
	0,06

	

	
	
	Synodontis schall

	12
	0,76

	

	
	
Schilbeidae
	Schilbe intermedius
	3
	0,20
	0,40

	
	
	Schilbe mandibularis

	3
	0,20
	

	Cypriniformes 

	Cyprinidae

	Barbus ablabes
	10
	0,63
	2,98

	
	
	Barbus eburneensis
	1
	0,06
	

	
	
	Labeo coubie
	35
	2,22
	

	
	
	Labeo parvus
	1
	0,06
	

	

Osteoglossiformes 

	
Mormyridae

	Marcusenius senegalensis
	5
	0,31
	1,72

	
	
	Marcusenuis ussheri
	6
	0,38
	

	
	
	Petrocephalus bovei
	13
	0,82
	

	
	
	Mormyrus rume
	3
	0,20
	

	
	Arapaimidae 

	Heterotis niloticus

	22
	1,39
	1,39

	Polypteriformes 
	Polypteridae
	Polypterus endlicheri

	2
	0,12
	0,12

	                                                                    TOTAL
	1574
	100
	100




Table 2. Occurrence percent (F) of the various species observed by season.

	Species
	Dry season
	Wet season
	F(%) 

	Number


	Brycinus nurse

	100
	33,33
	60
	6

	Brycinus imberi

	100
	66,66
	80
	83

	Ctenopoma petherici

	0
	33,33
	20
	15

	Hemichromis fasciatus 

	100
	100
	100
	405

	Hemichromis bimaculatus 

	100
	100
	100
	101

	Oreochromis niloticus 

	50
	66,66
	60
	24

	Sarotherodon melanotheron 

	100
	66,66
	80
	66

	Sarotherodon galilaeus
	100
	66,66
	80
	113

	Coptodon guineensis

	100
	33,33
	60
	75

	Coptodon mariae
	0
	33,33
	20
	10

	Coptodon zillii

	100
	100
	100
	204

	Hybrid (Coptodon guineensis x Coptodon zillii )

	50
	66,66
	60
	135

	Clarias gariepinus
	0
	33,33
	20
	12

	Clarias anguillaris

	50
	33,33
	40
	5

	Clarias buettikoferi

	50
	0
	20
	3

	Chrysichthys johnelsi 

	0
	33,33
	20
	3

	Chrysichthys maurus 

	50
	100
	80
	68

	Chrysichthys nigrodigitatus

	100
	100
	100
	119

	Synodontis koensis

	100
	0
	40
	5

	Synodontis nigrita

	50
	0
	20
	1

	Synodontis schall

	50
	66,66
	60
	12

	Schilbe intermedius
	0
	33,33
	20
	3

	Schilbe mandibularis

	50
	0
	20
	3

	Barbus ablabes
	50
	33,33
	40
	10

	Barbus eburneensis
	0
	33,33
	20
	1

	Labeo coubie
	100
	66,66
	80
	35

	Labeo parvus
	0
	33,33
	20
	1

	Marcusenius senegalensis
	100
	0
	40
	5

	Marcusenuis ussheri
	50
	33,33
	40
	6

	Petrocephalus bovei
	50
	66,66
	60
	13

	Mormyrus rume
	50
	33,33
	40
	3

	Heterotis niloticus

	100
	66,66
	80
	22

	Polypterus endlicheri

	50
	0
	20
	2




Table 3. Fish communities and relative abundance of families and species by
season.

	
	
	
	Dry season

	Wet season


	Orders
	Families
	
	
	Relative abundance (%) 

	
	Relative abundance       (%)

	
	
	
	number
	Per specie
	Per familie
	number
	Par species
	Par families

	
Characiformes
	
Alestidae
	Brycinus nurse

	2
	0,25
	2,13
	4
	0,52
	9,4

	
	
	Brycinus imberi

	15
	1,88
	
	68
	8,88
	

	Perciformes 

	Anabantidae 

	Ctenopoma petherici

	0
	0
	0
	15
	1,96
	1,96

	



Cichliformes 


	



Cichlidae
	Hemichromis fasciatus 

	341
	42,52
	74,2
	64
	8,4
	62,88


	
	
	Hemichromis bimaculatus 

	54
	6,73
	
	47
	6,14
	

	
	
	Oreochromis niloticus 

	15
	1,88
	
	9
	1,17
	

	
	
	Sarotherodon melanotheron 

	38
	4,74
	
	28
	3,66
	

	
	
	Sarotherodon galilaeus
	4
	0,5
	
	109
	14,24
	

	
	
	Coptodon guineensis

	66
	8,23
	
	9
	1,17
	

	
	
	Coptodon mariae
	0
	0
	
	10
	1,30
	

	
	
	Coptodon zillii

	77
	9,60
	
	127
	16,60
	

	
	
	Hybrid (Coptodon guineensis x Coptodon zillii )

	57
	7,10
	7,10
	78
	10,2
	

	
Siluriformes
	

Clariidae
	Clarias gariepinus
	0
	0
	0,74
	12
	1,56
	1,82

	
	
	Clarias anguillaris

	3
	0,37
	
	2
	0,26
	

	
	
	Clarias buettikoferi

	3
	0,37
	
	0
	0
	

	
	

Claroteidae
	Chrysichthys johnelsi 

	0
	0
	7,98
	3
	0,40
	16,47

	
	
	Chrysichthys maurus 

	9
	1,12
	
	59
	7,71
	

	
	
	Chrysichthys nigrodigitatus

	55
	6,86
	
	64
	8,36
	

	
	Mochokidae
	Synodontis koensis

	3
	0,37
	1,11
	0
	0
	0,91

	
	
	Synodontis nigrita

	1
	0,12
	
	0
	0
	

	
	
	Synodontis schall

	5
	0,62
	
	7
	0,91
	

	
	
Schilbeidae
	Schilbe intermedius
	0
	0
	0,37
	3
	0,40
	0,40

	
	
	Schilbe mandibularis

	3
	0,37
	
	0
	0
	

	Cypriniformes 

	Cyprinidae

	Barbus ablabes
	8
	1
	2,12
	2
	0,26
	3,92

	
	
	Barbus eburneensis
	0
	0
	
	1
	0,13
	

	
	
	Labeo coubie
	9
	1,12
	
	26
	3,4
	

	
	
	Labeo parvus
	0
	0
	
	1
	0,13
	

	

Osteoglossiformes 

	
Mormyridae

	Marcusenius senegalensis
	5
	0,62
	2,24
	0
	0
	1,17

	
	
	Marcusenuis ussheri
	5
	0,62
	
	1
	0,13
	

	
	
	Petrocephalus bovei
	6
	0,75
	
	7
	0,91
	

	
	
	Mormyrus rume
	2
	0 ,25
	
	1
	0,13
	

	
	Arapaimidae 

	Heterotis niloticus

	14
	1,75
	1,75
	8
	1,04
	1,04

	Polypteriformes
	Polypteridae
	Polypterus endlicheri

	2
	0,25
	0,25
	0
	0
	0

	                                                                    TOTAL
	802
	
	
	765
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