


Size frequency and feeding behavior of Clarias gariepinus from the Solomougou dam lake (Northern Ivory Coast)

Abstract
Initially intended for hydro-agricultural use, the Solomougou dam lake, like most reservoirs in northern Côte d'Ivoire, has significant fisheries potential. Sustainable management of this reservoir requires a better understanding of the biology and ecology of the organisms that inhabit it. Among these organisms are species of economic interest frequently found in catches, notably wels catfish. This study aims to investigate the size-frequency structure and feeding behaviour of the African wels catfish (Clarias gariepinus) in the Solomougou Lake to contribute to the management of local fisheries resources. From July 2024 to January 2025, 88 specimens of Clarias gariepinus ranging in size from 18.8 to 88.85 cm were collected, measured, and dissected, and their stomach contents were analysed. Most individuals measured between 18.5 and 27.94 cm. K values ranged from 0.65 to 0.69. There was no significant difference in condition factor according to season or size class. Stomach content analysis showed that Clarias gariepinus fed primarily on Diptera (28.4%), plant debris (24%), Coleoptera (17.1%), and animal debris (12.6%). The corrected frequency of occurrence revealed that Clarias gariepinus is omnivorous. The calculated Schoener diversity index (≈ 1) between seasons and sizes showed that the diet did not vary according to either season or size. This study notes that Clarias gariepinus benefits from a favourable environment for its growth. However, proper and regular monitoring of its population is necessary to ensure its sustainable management over time.
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INTRODUCTION
The study of catfish diets is fundamental to understanding their ecology and feeding behaviour, as well as to managing populations of this species in aquatic environments. Within the framework of fish species conservation measures, a thorough understanding of the biological (size-frequency structure and condition factor) and ecological (diet) parameters that link them to their environment is essential (Cherghou et al., 2002). Indeed, several biotic and abiotic factors can affect the size-frequency structure of fish, their condition, and their feeding habits. These include fishing pressure, the availability of food resources, intra- and interspecific interactions, and the characteristics of the aquatic environment (Lévêque & Paugy, 2006; Barhalengehwa et al., 2018). Recent studies indicate that the feeding ecology of Clarias gariepinus can be plastic and responsive to abiotic conditions and the distribution of available food resources (Dumith & Santos, 2024). Evidence from reservoir populations also shows the usefulness of length-weight relationships and condition factors for describing fish population status, complementing trophic observations in site-specific assessments (Hassan et al., 2024). In managed aquatic systems, naturally occurring primary producers may contribute to Clarias gariepinus diets, while predator-prey interactions can vary with fish size and encounter context (Santi et al., 2023; Chakraborty, 2025).
Fish diets are influenced by several biological, ecological, and environmental factors. The dams of Korhogo, subject to uncontrolled fishing and agrochemical pollution from the use of fertilisers and pesticides in vegetable crops (Koudou et al., 2020), do not provide ideal conditions for fish. This is the case for Clarias gariepinus, abundant in artisanal fishing catches and in the various markets of Korhogo (Kouassi et al., 2020). However, an integrated site-specific assessment of the size-frequency structure, condition factor, and diet of Clarias gariepinus in Solomougou Lake is needed to address the local information gap relevant to stock-management planning. The present study was conducted on Solomougou Lake to establish a precise profile of the morphometric structure and diet of Clarias gariepinus. The aim was to obtain reliable information for better planning of stock management and the conservation of fish species in this part of Côte d'Ivoire.
MATERIALS AND METHODS
Study area
The Solomougou Lake (Fig. 1) is located 25 km from the city of Korhogo (Traoré, 1996). Situated between 9°18’2 - 9°19’10 North latitude and 5°43’43 - 5°44’51 West longitude, this body of water is used for commercial fishing throughout the year and remains accessible in all seasons.

Sampling
Sampling was conducted over seven months, from July 2024 to January 2025, covering both the rainy and dry seasons. Two campaigns (three days per campaign) were carried out each month for data collection. Clarias gariepinus specimens were collected from fishermen operating on the lake. These specimens were then kept in a cooler and transported to the laboratory. After identification using the keys of Paugy et al. (2003), each specimen was measured to the nearest centimetre using a fish finder and weighed to the nearest gram using an electronic balance. The specimens were dissected using a dissection kit, and the stomachs were removed. The removed stomachs were preserved in dishes containing 10% formalin.
Analysis of Stomach Contents
Stomach contents were analysed by incising the stomach and retrieving its contents. The stomach contents were examined in a Petri dish using a binocular microscope. Identification and enumeration of the items were performed using the identification keys of Borror and White (1991), Charrier (2002), and Dejoux et al. (1981). The determination of the food items focused on the family, order, or group to which the prey in question belonged.
Data processing
Several parameters and indices were calculated during this study.
Size Frequency Structure
The size-frequency structure provides a picture of the demographic structure of the exploited populations. The number of size classes (NC) and class interval (IC) for the Clarias gariepinus population collected during this study were determined using Sturges' rule (Scott, 2009). Thus:
NC = 1 + (3.3logN)
NC is the number of classes, and N is the number of individuals.
The class interval was determined according to the following formula:
IC = (Lmax - Lmin) / (number of classes)
IC is the class interval, Lmax is the maximum size, and Lmin is the minimum size.
Size class intervals with more than 20 individuals were retained because of their substantial representation. These classes were used to assess the influence of size on the condition factor and diet.
Condition Factor
The condition factor (K) was determined using the formula described by Hassan et al. (2024). It is defined as the ratio of the fish's weight to its length.
K = (W / Tb) x 100
W = total fish weight in g; T = total fish length in cm; b = 3, considered the allometric coefficient.
The condition factor was calculated based on size and season. A Student's t-test at the 5% significance level was used to compare the mean condition factor values ​​between size classes and seasons. Statistica 7.1 software was used to perform the Student's t-test.
Vacuity Coefficient
The vacuity coefficient (Cv) represents the percentage of empty stomachs relative to the total number of stomachs examined (Ferhani et al., 2017). It was calculated as follows:
Cv = (Number of empty stomachs) / (Total number of stomachs examined)
Numerical Percentage
The numerical percentage (%N) indicates the quantity of prey frequently consumed by fish (Ferhani et al., 2017). Its formula is as follows:
%N = Number of items i / Total number of items i × 100
Corrected Occurrence Frequency
The corrected occurrence frequency (%Fc) indicates the dietary preferences of a given species. It is an index that indicates the prey frequently consumed by the fish species studied, without, however, indicating the quantitative importance of the prey ingested (Lauzanne, 1975; Hyslop, 1980). It was used to determine the percentage of stomachs containing a category of prey (Ne) relative to the total number (Nt) of stomachs containing at least one prey item (Hyslop, 1980). The corrected occurrence frequency was calculated using the following formula:
%Fi = (Number of stomachs containing item i) / (Total number of stomachs examined) × 100
%Fc = (%Fi) / (Ʃ%Fi) × 100
%Fc = corrected occurrence percentage
%Fi = occurrence percentage
The prey items were then classified according to the method of Geistdoerfer (1975). Prey items were classified as follows:
Primary preferred if FC > 30%
Primary occasional if FC < 30%
Secondary < 10%
Influence of size and season on diet
The diet of Clarias gariepinus was studied in relation to size and hydrological season.
Dietary similarity was assessed using Schoener's (1970) index. This index assesses the degree of similarity in diet between seasons and size classes. The index was calculated using the following formula:
α = 1 - 0.5 (Σ|Pxi - Pyi|) (Werner & Hall, 1977)
α = similarity index; Pxi = proportion of prey i in the diet of group x; Pyi = proportion of prey i in the diet of group y; and n = total number of prey types.
- If the index is greater than or equal to 0.6, the diets are considered significantly similar.
- If the index is less than or equal to 0.6, the diets are considered significantly different.
RESULTS
Size Frequency Distribution
Analysis of the size structure (Fig. 2) showed eight size classes of Clarias gariepinus individuals in Solomougou lake. Individuals in the first class had sizes within the range [18.5 ; 27.94[ cm and represented 49% of the total population. Thirty-one per cent (31%) of the total population had sizes within the range [27.94 ; 37.38[ cm. Individuals in the next class had sizes within the range [37.38 ; 46.81[ cm and represented 9% of the total population. Individuals in the fourth class had sizes within the range [46.81 ; 56.25[ cm and represented 8% of the total population. Those with sizes within the range [56.25 ; 65.69[ cm and [65.69 ; 75.13[ cm represented 1% each of the total population. There were no individuals representing the interval [75.13 ; 84.57[ cm. The individuals in the eighth class had sizes within [84.57 ; 88.85[ cm, representing 1% of the total population.
Condition Factor
The condition factor (K) values of the 88 Clarias gariepinus specimens (54 in the dry season and 34 in the rainy season) are presented in Table 1. In the dry season, the minimum condition factor was 0.06, the maximum was 0.82, and the mean was 0.69 ± 0.1. However, in the rainy season, this factor varied from 0.06 to 0.86, with a mean value of 0.66 ± 0.15.
The difference between the two seasons was not significant (Student's t-test, α = 0.306; p > 0.05).
The condition factor (K) values according to the size of Clarias gariepinus are shown in Table 2. There were 43 individuals in the size class [18.5; 27.94[ cm. The mean value of the condition factor for this group was 0.69 ± 0.56. There were 27 individuals in the size class [27.94; 37.38[ cm. The mean value of the condition factor for this second group was 0.65 ± 0.14. There was no significant difference between the two size classes (Student's t-test, α = 0.64; p > 0.05). 

Diet of Clarias gariepinus
Dietary Composition
Of the 88 stomachs examined, 12 were empty, representing a vacuity coefficient of 13.63%. Table 3 shows the general diet profile of Clarias gariepinus in Solomougou Lake. Qualitative analysis of 76 full stomachs revealed 10 types of prey: Diptera, Odonata, Hymenoptera, molluscs, Coleoptera, Arachnids, Crustaceans, Orthoptera, plant debris and animal debris. Diptera, representing 28.4%, and plant debris, representing 24% of the recorded prey, were the most abundant in the diet of Clarias gariepinus in Solomougou Lake. Coleoptera and animal debris accounted for 17.1% and 12.6% of the total prey count, respectively. Orthoptera represented 5.5% of the consumed prey. Crustaceans and Hymenoptera represent 4.8% and 3.5% of the prey, respectively. Mollusks (2.2%), Odonata (1.3%) and Arachnids (0.3%) are poorly represented in the total prey count of Clarias gariepinus.
The corrected percentage of occurrence allowed us to identify the primary and secondary prey of Clarias gariepinus (Table 3). Diptera and plant debris, representing 24.7% and 19.3% respectively, together with animal debris (19.3%) and Coleoptera (12.6%), were the primary prey of this species. Orthoptera and Hymenoptera, with corrected occurrence coefficients of 5.4% and 4.8%, respectively, together with Crustaceans (3.6%), Molluscs (3.6%), Odonata (1.2%), and Arachnids (0.6%), constituted the secondary prey of Clarias gariepinus.
Diet According to Size
Fig. 3 shows the variation in the emptiness coefficient according to size classes of Clarias gariepinus collected from the Solomougou Lake. The vacuity coefficient is 13.95% for the size class [18.5; 27.94[ cm, with 6 empty stomachs out of the 43 stomachs analysed. For specimens in the size class of [27.94; 37.38[ cm, 3 stomachs out of the 27 examined were empty, representing a vacuity coefficient of 11.11%.
Figs. 4 and 5 show the variation in diet according to size classes of Clarias gariepinus collected from the Solomougou Lake. Among the main prey identified in the stomachs of Clarias gariepinus in the size class [18.5; 27.94[ cm (Fig. 4), plant debris (28%), Diptera (27%) and animal debris (19%) were the primary prey. Secondary prey for this group included Hymenoptera (7%), Crustaceans (5%), Coleoptera and Orthoptera (4% each), and molluscs and arachnids (1% each).
In specimens of the [27.94–37.38[ cm size class (Fig. 5), Coleoptera and plant debris (18% each), Diptera (17%), animal debris (15%), and Orthoptera (14%) dominated the diet as primary prey. Crustaceans (9%), Hymenoptera, Odonata, and molluscs (3% each) were observed as secondary prey in specimens of the [27.94–37.38[ cm size class. The Schoener index indicated dietary similarity between the two size classes (α = 0.99).
Influence of Season on Diet
The seasonal variations in the vacuity coefficient are shown in Fig. 6. Of the 54 stomachs analysed during the dry season, 7 were empty, representing a vacuity coefficient of 12.96%. The emptiness coefficient was 14.70% during the rainy season, with 5 empty stomachs out of the 34 analysed.
Figs. 7 and 8 show the seasonal variations in the diet of Clarias gariepinus. The preferred prey found in the stomachs analysed during the dry season (Fig. 7) were Diptera, Hymenoptera, Coleoptera, Odonata, Molluscs, Crustaceans, Orthoptera, plant debris, and animal debris. Diptera (25%), plant debris (22%), Coleoptera (20%), and animal debris (16%) were the dominant prey during this season. Molluscs, hymenopterans, crustaceans, and orthopterans, representing 3%, 3%, 4%, and 5%, respectively, were secondary prey during this dry season.
During the rainy season (Fig. 8), the corrected prey occurrence coefficient of Clarias gariepinus showed that Diptera, Hymenoptera, molluscs, Crustaceans, Orthoptera, plant debris, animal debris, and Arachnids were found in the examined stomachs. Diptera (29%), followed by animal debris (25%) and plant debris (22%), were the dominant prey. Hymenoptera (9%), molluscs (5%), and Orthoptera (5%) were the secondary prey. The Schoener index showed dietary similarity between seasons (α = 0.99).

DISCUSSION
The K values obtained in this study ranged from 0.66 to 0.69 depending on the season and from 0.65 to 0.69 depending on the size of the Clarias gariepinus individuals. These condition factor values are similar to those reported for Lake Koka in Ethiopia (Wubie et al., 2023) and the Ouémé Valley in Benin (Chikou et al., 2008). However, they are higher than those reported by Getso et al. (2017) for Wudil River in Nigeria and Dadebo et al. (2011) for Lake Chamo in Ethiopia, whereas Yao et al. (2019) reported higher values for some fish species in the Comoé basin. Differences among studies indicate that condition factor varies among populations and environments and should be interpreted in relation to length-weight relationships and local ecological conditions (Getso et al., 2017; Hassan et al., 2024).
The Clarias gariepinus population sampled in the Solomougou reservoir showed a size variation ranging from 18.5 cm to 88.85 cm, indicating a broad size range in this lake. Variation in fish growth and size structure can reflect local environmental conditions and resource availability. Water quality is an important determinant of fish performance in freshwater culture systems (Anusuya Devi et al., 2017).
The maximum size of 88.85 cm observed in this study shows that large individuals occur in the Solomougou population. However, small individuals represented more than 70% of the specimens collected. This distribution may reflect recruitment and/or selective fishing pressure in an exploited reservoir. Koudou et al. (2020) documented intense fishing pressure and reductions in the size of captured fishes in the Korhogo dam-lake fishery, while Géoffroy et al. (2019) reviewed the biological and ecological plasticity of Clarias gariepinus across African systems.
Analysis of stomach contents revealed a wide variety of prey consumed by Clarias gariepinus in the Solomougou Lake. This dietary diversity includes terrestrial insects, molluscs, and plant and animal debris. This observation is consistent with Bruton (1979), who reported that C. gariepinus feeds on a broad range of prey, demonstrating the trophic adaptability of this species. In the present study, insects (Diptera) (24.7%), plant debris (19.3%), and animal debris (19.3%) were the preferred prey of Clarias gariepinus in Solomougou Lake. According to Micha (1973), this fish feeds on fish, aquatic insects, and higher-plant debris, while Barhalengehwa et al. (2018) reported a diet comprising plant debris, macroinvertebrates, fish, and terrestrial insects. This dietary composition may therefore vary according to habitat, indicating trophic plasticity linked to the availability of food resources in the environment (Dessie et al., 2024). This is why it has been described as euryphagous by Bruton (1979), as a predator by Micha (1973), and as an omnivore by Clay (1979). This flexibility in the use of food resources is consistent with the broad ecological adaptability reported for C. gariepinus (Géoffroy et al., 2019).
Schoener's similarity index (0.99) indicated dietary similarity between the two size classes. However, despite this similarity, variation in diet was observed according to size class when considering arachnids and odonata. Barhalengehwa et al. (2018) likewise observed changes in the feeding habits of Clarias gariepinus among size classes in the Lake Tanganyika basin. Bowen (1983) reported that juveniles may feed on insects, crustaceans, and molluscs, reflecting a feeding strategy linked to prey availability and ease of ingestion. Adults and sub-adults can feed extensively on fish (Bruton, 1979). Desta et al. (2007) reported a diet including detritus, fish, zooplankton, macrophytes, and insects. These observations are consistent with the omnivorous nature of Clarias gariepinus, which can exploit a wide range of plant and animal food resources (Jubb, 1967).
During the dry season, analysis of the collected stomachs showed that plant and animal debris constituted a large part of the diet. Seasonal shifts in prey composition have also been documented for Clarias gariepinus in Lake Koka, where the relative importance of fish, zooplankton, insects, detritus, macrophytes, and gastropods differed between dry and wet sampling periods (Dadebo et al., 2014). In the present study, the rainy season was characterised by a higher proportion of Diptera, Hymenoptera, and molluscs. However, despite these seasonal fluctuations in diet, the Schoener similarity index (0.99) indicated high dietary similarity of Clarias gariepinus across seasons.
Seasonal changes in prey abundance can alter the relative availability of aquatic invertebrates and insects (Kreiling et al., 2021). Emergent aquatic insects can also transfer substantial dietary lipids and essential fatty acids from aquatic systems to consumers (Fehlinger et al., 2023). Such seasonal variation in resource availability provides a plausible ecological basis for shifts in prey composition, even when the overall Schoener index indicates high dietary similarity.
CONCLUSION
The results of this study showed that the sampled population ranges in size from [18.5 to 88.85[ cm. The majority of Clarias gariepinus individuals from Solomougou Lake range in size from [18.5 to 27.94[ cm. The mean condition factor (K) values, 0.69 and 0.66 in the dry and rainy seasons, respectively, were below 1. Analysis of the stomach contents of Clarias gariepinus from Solomougou Lake revealed a diverse diet for this species. This diet was dominated by animal prey such as Diptera, Coleoptera, and crustaceans, as well as plant material and other organic matter, reflecting an adaptive feeding strategy. Furthermore, the Schoener diversity index also showed that the diet of Clarias gariepinus did not vary according to individual size or season. The data collected in this study provide a valuable foundation for stakeholders involved in local fisheries management. Accordingly, it appears necessary to implement long-term ecological monitoring strategies that integrate trophic dynamics, reproduction, and interspecific interactions. 

Limitation 
The study was based on 88 specimens collected over seven months and therefore represents the sampled period rather than long-term population dynamics. Size-based dietary comparisons were restricted to classes containing more than 20 individuals, limiting inference for larger fish. Direct measurements of prey availability, water quality, reproduction, and fishing effort were not included, limiting causal interpretation of the observed patterns.
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Fig. 1: Location of the study site (Akoitcha, 2023)


Fig. 2: Frequency distribution of size classes of Clarias gariepinus individuals from the Solomougou dam lake
Table 1: Condition factor as a function of season for Clarias gariepinus in the Solomougou lake. n: number of individuals and K: condition factor
	 
	n
	 
	K
	 

	
	
	Min
	Mean
	Max

	Dry saison
	54
	0.066
	0.69 ± 0.1
	0.82

	Rainy saison
	34
	0.061
	0.66 ± 0.15
	0.86

	
	
	
	
	


Table 2: Condition factor as a function of the size of Clarias gariepinus from the Solomougou lake. n: number of individuals and K: condition factor
	 
	n
	 
	K
	 

	
	
	Min
	Mean
	     Max

	[18.5-27.94[
	43
	0.51
	0.69 ± 0.56
	0.825

	[27.94-37.38[
	27
	0.06
	0.65 ± 0.14
	0.80

	
	
	
	
	






Table 3: General diet profile of Clarias gariepinus on the Solomougou lake
N: numerical percentage; Fc: corrected frequency of occurrence
	Diets
	N (%)
	Fc (%)

	Diptera
	28.4
	24.7

	Hymenoptera
	3.5
	4.8

	Coleoptera
	17.1
	12.6

	Odonata
	1.3
	1.2

	Mollusks
	2.2
	3.6

	Arachnids
	0.3
	0.6

	Crustaceans 
	4.8
	3.6

	Orthoptera
	5.5
	5.4

	Animal debris 
	12.6
	19.3

	Plant debris
	24.2
	24.1












Fig. 3: Variation of the vacuity coefficient according to size classes
		
Fig. 4: Diet of Clarias gariepinus from the Solomougou lake according to size class [18.5 – 27.94[ cm using the corrected frequency of occurrence		


Fig. 5: Diet of Clarias gariepinus from the Solomougou lake according to size class [27.94 – 37.38[ cm using the corrected frequency of occurrence

Fig. 6: Variation of the vacuity coefficient according to the seasons


Fig. 7: Diet of Clarias gariepinus from the Solomougou lake in the dry season using the corrected frequency of occurrence





Fig. 8: Diet of Clarias gariepinus from the Solomougou lake in the rainy season using the corrected frequency of occurrence
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