


Spatial distribution and demographic structure of Pellonula leonensis Boulenger, 1916 (Clupeiforme: Clupeidae) across fishing zones of the Taabo Dam Lake, Côte d’Ivoire

ABSTRACT
Understanding spatial variation in the demographic structure of exploited fish populations is important for identifying areas where fishing pressure may affect recruitment and reproductive capacity. This study assessed the spatial distribution and demographic structure of Pellonula leonensis across seven fishing zones of the Taabo Dam Lake, Côte d’Ivoire. Commercial fishery landings were sampled monthly from August 2014 to July 2015, and 10,875 specimens were examined for standard length, sex, and maturity stage. Sampling locations and dates were recorded when fishing vessels unloaded their catches, enabling comparison of demographic indicators among the zones. Sex ratios varied significantly among zones, with females predominating at Courandjourou (1:4.63) and Antonio (1:2.01), whereas males predominated at Dike (1.68:1). Mature specimens were more abundant than immature individuals in most zones, although no significant difference was observed in the Islands area. Mature females accounted for 60.71% of catches at Courandjourou, 37.37% at Antonio, 34.48% at Islands, and 31.05% at Port. The proportion of specimens within the optimal size range was highest at Courandjourou (46.07%) and lowest at Dike (23.43%). Super-breeders were poorly represented across all zones, ranging from 2.27% at Antonio to 16.36% at Islands. These findings demonstrate marked spatial variation in sex ratio, maturity composition, and size structure across the reservoir. Continued monitoring incorporating seasonal conditions, environmental variables, and fishing effort is required to confirm these patterns and support the development of zone-specific management measures for the sustainable exploitation of P. leonensis in the Taabo Reservoir.
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INTRODUCTION 
Inland fisheries in sub-Saharan Africa play a vital role in food security and provide an important source of animal protein. In this region, more than 30% of people rely on fish as their main source of animal protein and essential micronutrients (Muringai et al., 2022). Within these fisheries, small pelagic fishes play vital socioeconomic and nutritional roles for many rural communities living along rivers and lakes (Kolding et al., 2019). However, their capacity to meet growing food needs is increasingly threatened by overfishing, habitat degradation, illegal fishing, and the effects of climate change (Maulu et al., 2024). Given these challenges, a thorough understanding of the biology and ecology of exploited species is essential for the sustainable management of fishery resources. Recent syntheses indicate that small pelagic fishes can undergo marked shifts in abundance and distribution over multiple timescales, reinforcing the need for sustained monitoring and ecosystem-based management (Peck et al., 2024).
In the context of sustainable management, understanding the factors that determine fish behaviour and spatial distribution represents a major scientific challenge. Throughout their development, fish must balance the fulfilment of their vital needs with adaptation to changes in their environment. According to Sor et al. (2024), hydrological regimes exert a decisive influence on this behaviour. The magnitude, timing, and rate of changes in flow are key factors determining access to habitats, reproductive success, and the migratory movements of fish populations (Sor et al., 2024). These variations act both as physiological signals that trigger migration to spawning grounds and as physical mechanisms that enable individuals to access newly flooded areas and exploit new food resources (Pratt et al., 2023; Waltham & Sheaves, 2026). These hydrological dynamics are particularly important in highly modified dam lakes, where artificial regulation of water levels profoundly alters natural habitat conditions. In these West African lake environments, fishes of the family Clupeidae occupy a distinct ecological and economic niche (Kouamé et al., 2006). According to Waltham and Sheaves (2026), the spatial distribution of these pelagic species is influenced by multiple environmental factors, including temperature, turbidity, and hydrological connectivity. These hydrodynamic changes can create new ecological niches and functionally fragment the lake environment. Consequently, fish redistribute themselves within the lake according to their specific biological needs at each stage of development (Jackson et al., 2001; Agostinho et al., 2016). Reservoir assessments have also demonstrated spatial variation in fish-community composition among sampling zones and in relation to environmental conditions, supporting zone-specific evaluation rather than reliance on reservoir-wide averages (Herawati et al., 2022; Thakur et al., 2025).
Studies conducted in the Ebrié Lagoon revealed a clear preference by Ethmalosa fimbriata (Bowdich, 1825) for certain lagoon areas, associated with salinity gradients and seasonal river inflows (Albaret & Écoutin, 1989). Similarly, investigations on the Ivorian-Ghanaian continental shelf revealed marked spatial variation in the distribution and abundance of pelagic fishes in relation to local upwelling conditions, highlighting the importance of spatiotemporal factors in structuring these populations (Marchal & Picaut, 1977). Although the overall adaptation of Clupeidae to dam-affected lake environments is well documented (Gourène et al., 1999; Kolding et al., 2019), most scientific research has traditionally focused on the effects of physicochemical fluctuations in the water or on overall changes in biomass (Vanden Bossche & Bernacsek, 1990; Adou et al., 2017). However, a species population within a reservoir does not form a homogeneous unit; rather, it is divided into demographic subunits. Studies mapping the internal spatial microdistribution of populations using intrinsic indicators, such as sexual maturity and sex distribution, remain rare (Welcomme, 2001; Agostinho et al., 2016). Consequently, a clear knowledge gap remains regarding how P. leonensis populations, including immature and adult individuals, are distributed among the fishing areas of a single reservoir throughout the reproductive cycle. Recent West African studies further show that size structure and population-dynamic indicators can provide practical evidence for evaluating the exploitation status of pelagic fish stocks in data-limited fisheries (Coulibaly et al., 2024; Sidibeh et al., 2024).
Understanding this asymmetric demographic distribution is, however, crucial to the sustainability of the resource. The localised concentration of immature individuals or mature spawners exposes the species to the risk of targeted overexploitation by non-selective artisanal fishing gear, such as purse seines or small-mesh nets (Arizi et al., 2022; Kolding et al., 2019). The absence of maps identifying these critical areas hinders the implementation of effective spatiotemporal management measures, which are essential for preserving stock recruitment (Cochrane & Garcia, 2009).
To address this scientific gap, this study aimed to analyse the population of P. leonensis across the fishing areas of Taabo Dam Lake using several biological indicators.
2-Materials and Methods
2.1-Fish sampling
Specimens of P. leonensis were obtained from commercial fisheries. After P. leonensis were landed at the Taabo Village landing site, specimens were collected from the fishers’ catches. The samples were collected daily and stored in pill boxes containing a 10% formaldehyde solution. The catch area for each specimen was recorded on the pill box, after which the specimens were transferred to the laboratory. In the laboratory, standard length, sex, and maturity stage were determined, recorded in a logbook, and entered into an Excel spreadsheet.

2.2-Mapping of Fishing areas
Fishing areas were identified in consultation with local fishers and georeferenced using a Garmin GPS device and ArcGIS software. The GPS coordinates were imported into ArcGIS with the Bd Géo 200 geographic database to generate zone-specific polygons. The spatial overlay of these polygons was then used to produce a cartographic representation of the P. leonensis fishing areas in the Taabo Reservoir.
2.3-Determination of sex Ratio
At a given time, the sex ratio was defined as the ratio of the number of males to the number of females (Kartas & Quignard, 1984):

With : SR = sex-ratio ; M = male ; F = female
2.4-Analysis of stock fringes in fishing areas
In this study, 10,875 specimens were analysed to characterise the demographic composition of exploited stocks. Individuals were grouped according to sex and maturity stage. Fish of both sexes at stages I and II were classified as immature, whereas those at stages III, IV, and V were classified as mature.
2.5-Fish at optimal size (Lopt)
The optimal catch size (Lopt) corresponds to the size at which the biomass of a cohort reaches its theoretical maximum in a population subject to constant natural mortality, before losses due to natural mortality exceed biomass gains through growth. It was calculated using the formula proposed by Froese and Binohlan (2000):

With : K = von Bertalanffy (1938) growth coefficient ; L∞ = asymptotic length (mm), estimated by fitting the von Bertalanffy model to size-frequency data and M = natural mortality coefficient (year⁻¹) calculated using Pauly’s methods (1980, 1984) via FiSAT II (Gayanilo et al., 2005)
A precautionary margin of ±10% was applied to Lopt. The proportion of fish within this size interval was determined from landing data. According to Froese (2004), the optimal size range may also be expressed as follows:

With : Lopt x 0.1 = safety factor  

2.6-Super broodstock (SR)
Fish that attain a size more than 10% above their optimal size are considered super-breeders. Thus, this indicator reflects the percentage of the oldest fish in the catches. The purpose is therefore to determine the proportion of these older specimens in catches of Pellonula leonensis from Taabo Dam Lake. This indicator is used to assess the exploitation status of the stock based on catch data. When the super-breeder proportion is between 30% and 40%, the stock structure can be considered healthy. However, a proportion below 20% indicates a threat to the stock. The size of super-breeders can be determined using the formula below:

With = Lsb = super breeders size
After this size has been determined, individuals with a size greater than or equal to the calculated value are considered super-breeders in the stock.

2.7-Statistical Analysis
The chi-square test in Statistica 7.1 was used to compare sex ratios and the percentages of different age groups in fish stocks among the catch areas of Taabo Dam Lake.

3-Results
3.1-Mapping of capture areas
P. leonensis was caught in seven (07) areas of Taabo Dam Lake (Figure 1): Taabo City, Senegalegoum, Courandjourou, Antonio, Port, Dike, and Islands.
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Figure 1: Catchment areas for P. leonensis in the Taabo Reservoir

3.2-Size structure of Pellonula leonensis
Specimens of Pellonula leonensis caught by fishers in the Taabo Reservoir (n = 10 875) using shore seines had standard lengths ranging from 16.43 to 63.80 mm, with a mean of 32.31 ± 4.80 mm. The histograms showed monthly variation among the different size classes. A single peak or mode was observed in each month except February, when two peaks occurred. Specimens in the size class [29.20; 32.50[ were most numerous from August to November and in March, May, and July. In December, January, February, and June, individuals measuring 32.50–35.80 mm were more prevalent in the samples.

3.2.1-Size parameters in the sampling areas
3.2.1.1-Size structure on the left bank
In the Taabo City area, the standard lengths of the 3,086 specimens collected ranged from 20.59 to 63.80 mm, with a mean of 32.58 ± 4.15 mm. The specimens were distributed among thirteen size classes. Individuals measuring 29.20–32.50 mm were dominant. This class comprised 1,043 individuals, representing 33.80% of the sample. The size classes [32.50; 35.80[ and [25.90; 29.20[ accounted for 26.50% and 18.44% of fishers’ landings, respectively. The P. leonensis specimens (n = 1,860) collected in the Senegalegoum area were distributed among twelve size classes. Their standard lengths (SL) ranged from 20.95 to 56.96 mm, with a mean of 33.33 ± 4.60 mm. The graphical representation indicated that fish with standard lengths between 29.20 and 35.80 mm were the most frequently caught, accounting for 56.56% of the sample. The size classes [25.90; 29.20[ and [35.80; 39.10[ comprised 568 individuals, representing 30.54% of the sample. Examination of the catches showed that specimens measuring between 16 and 25.90 mm and those larger than 49 mm constituted the least exploited segment of the population, accounting for 3.33%.
3.2.1.2-Size structure on the right bank
Specimens caught at Courandjourou (n = 1,014) had standard lengths ranging from 18.70 to 63.34 mm, with a mean of 34.91 ± 5.17 mm. Of the twelve observed size classes, [29.20; 32.50[ and [32.50; 35.80[ were the most frequently represented and together accounted for 49.01% of the catch. The modal class was [32.50; 35.80[, representing 27.02% of the total. Fish measuring 35.80–39.10 mm and 39.10–42.40 mm numbered 199 (19.63%) and 133 (13.12%), respectively. Specimens measuring 52.30–58.90 mm were absent from the landings. Fish measuring at least 42.40 mm but less than 52.30 mm accounted for 7.69% of the catch in this zone. The standard lengths of specimens caught in the Antonio zone ranged from 16.43 to 56.32 mm. The mean standard length in this catch area was 30.86 ± 4.56 mm across twelve size classes. Catches of P. leonensis were dominated by specimens measuring 25.90–32.50 mm, which accounted for 54.18% of the catch in this fishing zone. They were followed by the classes [32.50; 35.80[ and [22.60; 25.90[, which accounted for 19.55% and 10.41%, respectively.
Specimens measuring 39.10 mm or more accounted for less than 5% of the population. A total of 53 individuals (2.41%) had standard lengths between 16 and 22.60 mm, whereas 193 individuals (8.77%) measured between 35.80 and 39.10 mm.
Morphometric analysis of the 1,300 specimens captured in the Dike area indicated that standard length ranged from 17.60 to 55.58 mm. These specimens were distributed among twelve size classes and had an estimated mean standard length (SL) of 31.26 ± 4.63 mm.
3.3- Fringes of Pellonula leonensis populations
3.3.1-sex-ratio in different catch area 
The sex ratio of this pelagic species varied among catch areas. It was skewed towards females in Antonio, Courandjourou, and Port (Table 1), where the sex ratios were 1:2.01 (male:female), 1:4.63, and 1:1.01, respectively. In contrast, males predominated in Taabo City, with a sex ratio of 1.07:1, and in Senegalegoum, with a ratio of 1.02:1. Male specimens represented 62.68% of the catch in the Dike area and 56.69% in the Islands area, corresponding to sex ratios of 1.68:1 and 1.31:1, respectively.
Seasonally, males predominated in Taabo City and Senegalegoum during both the dry season (DS) and the rainy season (RS), whereas females predominated in Courandjourou during both seasons (Figure 2). Seasonal variation in the sex ratio was observed in Senegalegoum, Port, and Islands. In Senegalegoum, the sex ratio was 1:1.05 during the dry season and 1.15:1 during the rainy season. In the Port and Islands areas, the sex ratios were 1.02:1 and 1:1.17, respectively, during the dry season. During the rainy season, the corresponding sex ratios were 1:1.29 and 1.07:1.

Table 1: Sex ratio of P. leonensis specimens from the capture areas 
	
	
	
	
	
	

	Capture Area
	(♂)
	(♀)
	χ2
	P
	M/F

	Taabo city
	1397
	1306
	3.07
	0.0797
	1.07 : 1

	Senegalegoum
	799
	781
	0.205
	0.6505
	1.02 : 1

	Dike
	613
	365
	63.06
	˂0.001
	1.68 : 1

	Port
	381
	386
	0.033
	0.8564
	1 : 1.01

	Antonio
	519
	1044
	176.4
	˂0.001
	1 : 2.01

	Courandjourou
	135
	625
	315.8
	˂0.001
	1 : 4.63

	Islands
	 72
	55 
	 2.28
	 0.1313
	1.31 : 1


With : M = males ; F = female










Figure 2: Variation in sex ratio across different catchment areas during the dry and rainy seasons.
3.3.2-Changes in the proportions of harvested stocks
Analysis of fishery landings indicated that the highest proportion of immature fish occurred in the Islands area, at 52.71% (Figure 3), followed by Port and Antonio, at 43.99% and 40.36%, respectively. The highest proportions of mature males were observed in Dike (46.04%), Taabo City (43.01%), and Senegalegoum (41.57%). Mature females were captured predominantly in Courandjourou (60.71%) and Islands (34.48%).


























Figure 3: Proportion of exploited stocks of P. leonensis in the various fishing zones of the Taabo Reservoir
With : Imm = Immatures;  M mature=  mature males ; F mature = mature female
Table 2: Ratio of immature to mature specimens of P. leonensis from the capture areas
	
	
	
	
	
	

	Capture area
	Immature
	Matures
	χ2
	P
	Imm/M

	Taabo city
	765
	2311
	772.9
	˂0.001
	1 : 3.02

	Senegalegoum
	485
	1374
	425.7
	˂0.001
	1 : 2.83

	Dike
	434
	857
	138.6
	˂0.001
	1 : 1.97

	Port
	502
	680
	26.82
	˂0.001
	1 : 1.35

	Antonio
	860
	1323
	97.79
	˂0.001
	1 : 1.54

	Courandjourou
	393
	581
	36.29
	˂0.001
	1 : 1.48

	Islands
	 108
	96 
	 0.706
	 0.4008
	1 : 0.89

	
	
	
	
	
	


3.2.3-Seasonal variation in the number of immature fish caught in fishing areas
Throughout the year, the proportion of immature specimens caught in each area varied among months (Figure 4). Antonio, Port, and Courandjourou recorded their highest proportions of immature fish during the long dry season (LDS), at 49.46%, 50.66%, and 52.88%, respectively. In Senegalegoum and Dike, the highest proportions of immature fish were observed during the short dry season (SDS), reaching 48.24% and 50.94%, respectively. The highest proportion of immature fish in Taabo City was recorded during the long rainy season (LRS).

Figure 4: Variation in the number of immature specimens caught in different fishing areas over the course of the fishing seasons.
SRS: short rainy season; LDS: long dry season; LRS: long rainy season; SDS: short dry season

3.2.4-Monthly variation in the number of mature females caught in the fishing areas
Among the landings, the highest proportions of mature females were recorded during the short dry season (SDS) in Taabo City, Senegalegoum, Port, and Courandjourou, at 33.54%, 60.59%, 45.48%, and 63.49%, respectively. In Antonio and Dike, the highest proportions were observed during the long rainy season (LRS), reaching 48.57% and 31.75%, respectively. During the long dry season (LDS), catches of mature females were high in Port (38.63%) and Courandjourou (32.01%). The Islands area recorded the highest proportion of mature females during the short rainy season (SRS), at approximately 83.67%, followed by Taabo City at 26.73%.

	Figure 5: Seasonal variation in stocks of mature females in the catch areas
3.2.5-Proportion of specimens at optimal size (Lopt), super breeders (SB), and specimens smaller than optimal size (<Lopt) in the catch areas
The optimal size of Pellonula leonensis in Taabo Dam Lake was 37.21 mm. After application of the precautionary coefficient, the optimal size range was 33.49–40.93 mm. The proportion of specimens within this range varied among zones. The highest proportion of specimens at the optimal size was recorded in Courandjourou (46.07%), followed by Senegalegoum (38.15%), whereas the lowest proportion was observed in Dike (23.43%).
The proportion of individuals smaller than the optimal size in the landings ranged from 41.65% in Courandjourou to 74.12% in Antonio. Analysis of P. leonensis catches indicated that the proportion of super-breeders ranged from 2.92% in Antonio to 16.36% in Islands.

Figure 6: Proportion of specimens at optimal size (Lopt), super breeders (SB), and those smaller than optimal size (< Lopt).


3.2.6-Seasonal variation in the proportion of specimens at optimal size (Lopt) in the catch areas
Catch data collected during the different seasons showed that the proportion of fish of optimal size decreased in Taabo City, Antonio, Port, and Islands as the season changed from dry to wet. During the dry season, specimens of optimal size accounted for 43.15%, 29.16%, 30.99%, and 33.33% in Taabo City, Antonio, Port, and Islands, respectively (Figure 7). During the flood season, these proportions declined to 28.31%, 18.53%, 16.98%, and 25.58%, respectively. In contrast, the proportions of individuals of optimal size were relatively high during the rainy season (RS) in Senegalegoum (41.89%), Courandjourou (45.45%), and Dike (26.61%) and decreased slightly during the dry season (DS). During the dry season, the corresponding proportions in these areas were 32.29%, 44.64%, and 21.02%, respectively.

Figure 7: Seasonal variation in the number of specimens of optimal size in the catchment areas of the Taabo Dam.

4-Discussion
Analysis of fishers’ catches showed that the size of P. leonensis varied spatially among the fishing zones of the Taabo Reservoir. Mean standard length ranged from 30.86 ± 4.56 mm at Antonio on the right bank to 34.91 ± 5.17 mm at Courandjourou on the right bank, with mean values of 32.58 ± 4.15 mm at Taabo City and 33.33 ± 4.60 mm at Senegalegoum on the left bank. Furthermore, the mean standard length of P. leonensis specimens recorded in the left-bank catch areas was greater than that of specimens caught on the right bank. This spatial variation in size may be explained, in part, by differences in exploitation intensity among catch areas. Overall, the catch data indicated a sex ratio favouring females. Similar findings were reported by Koné (2012) and Reynolds (1969) for Lake Kossou in Côte d’Ivoire and Lake Volta in Ghana, respectively. In many teleost fishes, the predominance of one sex is common (Poulet, 2004; Djadji et al., 2013). Spatially, the sex ratio on the right bank of Lake Taabo differed from that on the left bank. Catches from the left-bank areas were dominated by males, corroborating the findings of Koné (2012), whereas females dominated on the right bank. This pattern revealed marked spatial heterogeneity in the sex ratio of P. leonensis across the catch areas of Lake Taabo, ranging from 1:4.63, indicating strong female dominance at Courandjourou, to 1.68:1, indicating male dominance at Dike. Spatial variability in sex ratio is well documented among Clupeidae in tropical lake environments (Ahoutou et al., 2018; Froese & Pauly, 2024) and may reflect differences in reproductive behaviour, gear use, and gear selectivity among fishing areas. The predominance of females in Antonio, Courandjourou, and Port may be related to the reproductive behaviour of the species. In many small African pelagic species, females tend to congregate in productive feeding areas or spawning grounds, increasing their vulnerability to non-selective fishing gear (Kolding et al., 2019; Baldé et al., 2022). The high proportion of females at Courandjourou, where catches also contained a high proportion of mature females, suggests that this site may serve as a preferred reproductive aggregation area for the species. Reproductive aggregations associated with local environmental conditions have been described in tropical lake systems (Šmejkal et al., 2023). Conversely, the predominance of males in Dike, Taabo City, and Senegalegoum may be related to territorial behaviour or the defence of spawning sites, which may make males more accessible to fishers. This phenomenon has been described in several tropical freshwater fish species, in which males are more active during the spawning season and are therefore more exposed to fishing gear (Kraidy et al., 2014). Seasonal variation in sex ratio, particularly in Senegalegoum, Port, and Islands, supports the possibility of seasonal reproductive migration influenced by the hydrology of the dam. Such patterns may occur because fluctuations in water level influence access to spawning grounds and the spatial distribution of individuals by sex (Omari, 2024; Šmejkal et al., 2023). Analysis of the landing composition revealed an uneven distribution of immature fish, mature males, and mature females among the zones, with important implications for sustainable fishery management. The Islands, Port, and Antonio zones contained high proportions of immature fish, exceeding 40%, which are concerning relative to sustainability thresholds established using length-based assessment methods. According to biological length-based indicators, the presence of more than 30% immature fish in catches constitutes a serious warning sign (Froese, 2004; Cope & Punt, 2009). Analyses of artisanal sardinella landings in Ghana similarly found high proportions of immature fish, indicating a serious risk to recruitment (Arizi et al., 2022). Seasonal variation in the landings of immature fish indicated a strong relationship between the hydrological regime of the reservoir and the vulnerability of juveniles to fishing gear. Peaks in immature fish during the major dry season (DS) in Antonio, Port, and Courandjourou suggest that falling water levels concentrate juveniles in areas accessible to fishing vessels. In tropical reservoirs, coastal refuge habitats available to juveniles are reduced during low-water periods (Omari, 2024; Šmejkal et al., 2023). During the major rainy season, however, the peak proportion of immature fish was observed in Taabo City. According to Kolding et al. (2019), floods promote juvenile recruitment by creating newly inundated habitats that support feeding and growth. The concentration of mature females in Courandjourou warrants particular attention in the management plan, because this area may serve as a primary spawning ground whose protection is important for maintaining the reproductive potential of the population (Froese, 2004; Stock et al., 2023). Furthermore, the predominance of mature males in Dike, Taabo City, and Senegalegoum suggests that these areas experience differentiated selective pressure, possibly associated with bathymetric characteristics and local currents that concentrate particular size and sex classes. The optimal size of P. leonensis, estimated at 37.21 mm, is an important criterion for assessing the sustainability of this fishery. The proportion of individuals at the optimal size was low across all zones, ranging from 23.43% in Dike to 46.07% in Courandjourou. Although these values were below the theoretically recommended 100%, the more important concern was the high proportion of suboptimal specimens (˂Lopt), which reached 74.12% in Antonio and confirmed the widespread exploitation of immature fish. Similar observations were reported in an assessment of Senegalese small pelagic fishes, in which an Lc/Lopt ratio below 1 for several species indicated that individuals were being caught too early (Baldé et al., 2022). Furthermore, the seasonal pattern in the proportion of specimens at Lopt in Taabo City, Antonio, Port, and Islands was opposite to that observed in Senegalegoum, Courandjourou, and Dike. This seasonal variation provides important information for developing appropriate seasonal management measures. The proportion of super-breeders ranged from 2.92% in Antonio to 16.36% in Islands. These values were well below the 20% threshold used to diagnose overexploitation (Froese, 2004; Stock et al., 2023). The low and uneven catch rates of these individuals may be explained by the use of shore seines locally known as “Mimie la go”, which have cod-end mesh sizes as small as 2 mm (Ahoutou et al., 2019), and by variation in fishing pressure among fishing areas (Ahoutou et al., 2018). According to Ahoutou et al. (2018), the Islands area experienced the lowest fishing pressure, with 33 fishing trips accounting for 0.89% of the annual fishing effort, which may explain the highest proportion of super-breeders recorded in this area. Super-breeders play a disproportionate role in maintaining egg production and future recruitment. Their scarcity in catches reflects erosion of the stock’s reproductive potential, consistent with the BOFFF hypothesis (Hixon et al., 2014; Barneche et al., 2018). Depletion caused by the removal of the most fecund spawners is particularly concerning for a species whose rapid recruitment rate is its primary defence against overfishing.
5. Conclusion
The results of this study indicate spatial heterogeneity in the population structure of P. leonensis in the Taabo Reservoir with respect to size structure, sex ratio, maturity stage, and the proportion of individuals at optimal size. Catches were dominated by females in Courandjourou and Antonio, whereas males predominated in Dike. Mature individuals were generally more prevalent than immature individuals in all sampled areas except Islands, where no significant difference was found between the two groups. Courandjourou was characterised by relatively high proportions of mature females and fish of optimal size compared with the other fishing zones, which contained substantial proportions of fish smaller than the optimal size. This contrast may reflect differences in fishing pressure or habitat among areas. The low proportion of super-breeders observed across all areas is concerning and may reflect the underrepresentation of large breeders in the catches. This pattern has been consistently observed in landings from these areas over the years. Although the results are consistent with the collected data, additional monitoring is required to account for seasonal and interannual fluctuations. Longer-term monitoring would help to confirm these preliminary trends and guide management measures designed to support the sustainability of P. leonensis in the Taabo Reservoir.
6. Limitations:
This study was based on specimens collected from commercial fishery landings; therefore, the results may have been influenced by fishing-gear selectivity, fishing effort, and fishers’ access to different zones. Environmental variables, including water level, depth, temperature, turbidity, and habitat structure, were not directly analysed. The study used landing-based biological indicators but did not include fishery-independent surveys or genetic stock assessment. Conclusions regarding nursery or spawning zones should therefore be interpreted cautiously. Further studies integrating biological, environmental, and fishing-effort data are needed to confirm the observed spatial patterns.
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