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ABSTRACT 

Aquatic molluscs play an essential role in the functioning of lakes and are commonly used as indicators of water quality. 
However, their diversity remains little studied in the reservoirs of northern Côte d'Ivoire. This study characterizes the 
composition and spatio-temporal structure of these communities in Lake Zienkolo (Korhogo). It also evaluates their 
relationships with the physico-chemical parameters of the water. Sampling was carried out monthly from January to 
December 2025 at three stations, using a hand net and a Van Veen grab. The collected specimens were then identified 
in the laboratory. The physicochemical parameters were measured in situ. In total, 15 taxa belonging to 8 families, 5 
orders, and 2 classes were identified, with a clear dominance of gastropods (98.65%). The Shannon index (1.25–2.03) 
and Pielou’s evenness (0.52–0.84) varied between stations. Monthly variability in abundance and taxonomic richness 
was also observed during the sampling period. The structural parameters of the communities (abundance, frequency of 
occurrence, and taxonomic richness) were used to characterize the structure of mollusc communities. The redundancy 
analysis (RDA) revealed that temperature and dissolved oxygen were the physico-chemical parameters most strongly 
associated with the distribution of molluscs in Lake Zienkolo. These results highlight the role of environmental factors 
in structuring mollusc communities and underscore the importance of regular monitoring of the physico-chemical 
parameters of Lake Zienkolo. 
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1 INTRODUCTION 

The quality of continental aquatic ecosystems is closely dependent on the structure of their biological communities, 
among which benthic macroinvertebrates play a decisive role [1]. Of the macroinvertebrates used as bioindicators, 
molluscs occupy a prominent position because of their sedentary habit and their ability to react to variations in 
environmental conditions [2]. Their sensitivity to fluctuations in the physico-chemical parameters of water makes them 
relevant indicators for monitoring the state of hydrosystems [3,4]. 

Mollusc communities in sub-Saharan Africa have been the subject of several studies, particularly in wetlands and 
lagoons. Adandedjan et al. [5] showed that the structure of macrobenthic communities in the Porto-Novo lagoon is 
influenced by mineralization parameters and sediment grain size. The diversity and abundance of gastropods have been 
characterized in the natural ponds of Ruzizi [6]. Adandedjan et al. [2] also reported spatio-temporal variations of benthic 
mollusc communities in a coastal lagoon of Benin. 

Work on malacofauna in Côte d’Ivoire has historically focused on southern lagoons, particularly the Aby lagoon, where 
seasonal variations of mollusc communities have been observed [7], and the Ouladine lagoon at Grand-Bassam [8]. 
These studies mainly addressed the taxonomic composition of assemblages and their relationship with salinity and 
sediment grain size. More recent studies have been extended to the artificial hydrosystems of the central and 
southwestern parts of the country, notably the Bouaké [9] and Soubré [4] hydro-agricultural dams, where the 
distribution of molluscs was recently studied in the river-lake area, as well as the Daloa fish ponds and rice farms [3,10], 
with emphasis placed on the influence of the physico-chemical parameters of the water on the distribution of species. 
Studies on molluscs from northern Côte d’Ivoire’s dam lakes are still limited. This gap is all the more notable given that 
the retention lakes in this region are artificial environments whose conditions can influence the composition and 
distribution of mollusc communities. Lake Zienkolo, located in the Korhogo region, illustrates this category of artificial 
hydrosystems. No study of its mollusc community has ever been carried out. The characterization of this community 
and its spatial and temporal variability is thus a prerequisite for ecological monitoring of this hydrosystem. The present 
study aims to characterize the spatio-temporal structure of mollusc communities in Lake Zienkolo and to identify the 
influence of physico-chemical gradients on their distribution. 

2 MATERIALS AND METHODS 

2.1 Study area and sampling sites 

Lake Zienkolo is an artificial water body created in the 1970s to support agricultural activities during periods of drought 
[11]. It is located in the village of Zienkolo, in the department of Korhogo (Poro region), in northern Côte d’Ivoire. Its 
geographical coordinates are approximately 9°29′16′′ N and 5°49′35′′ W (Figure 1). The climate is of the Sudano-
tropical type. It comprises a dry season (November-April) and a rainy season (May-October) [12]. The dry season is 
marked by the harmattan between December and January. Temperatures range from 17 to 36 °C [13]. Annual rainfall 
ranges between 800 and 1500 mm, with a maximum observed in July and August [14]. The relief consists of gently 
undulating plateaux, located at altitudes between 300 and 450 m. Granite outcrops are common. This relief favors the 
formation of shallow, temporary or semi-permanent water bodies, including Lake Zienkolo [15]. The soils are mainly 
ferruginous and ferralitic on the plateaus. The lowlands are occupied by hydromorphic, sometimes gleyed soils [16]. 
These characteristics influence water retention, infiltration, evapotranspiration, and the hydrological functioning of the 
catchment [15]. 
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Figure 1: Location of the different sampling stations on Lake Zienkolo 

2.2 Mollusc sampling and physico-chemical measurements 

Sampling of aquatic molluscs was carried out monthly from January to December 2025. Three stations were monitored, 
with different levels of anthropogenic pressure (Figure 1). The molluscs were collected using a Van Veen grab and a 
hand net (400 μm mesh size) between 8 a.m. and 12 p.m. The net was swept over 2 m for 2 minutes, covering a sampled 
area of 1 m² (2 m × 0.5 m). The benthic macroinvertebrates of the sediment were taken by grab, with three samples of 
0.15 m² each, for a total surface area of 0.45 m². The samples were kept in one-liter plastic jars containing 70% ethanol. 
In the laboratory, the molluscs were sorted from all aquatic macroinvertebrates in a glass Petri dish with a gridded 
background under a binocular microscope at 40× magnification. The specimens were counted and identified to the 
lowest possible taxonomic level with identification keys and reference works. The measurements of the physico-
chemical parameters (temperature, pH, dissolved oxygen, conductivity, total dissolved solids, depth and transparency) 
were made in situ between 6 a.m. and 8 a.m. using a HANNA multiparameter probe. The depth of the sampling point 
was measured with a graduated rod and transparency with a Secchi disc. 

2.3 Data analysis 

The community structure of molluscs was characterized using species richness, abundance, Shannon-Weaver index, 
Pielou’s evenness and frequency of occurrence. Spatial and seasonal variations were analyzed using statistical tests and 
redundancy analysis (RDA). Species richness is the total number of species recorded in the environment at a given time 
[17], and abundance is the total number of individuals counted [18]. The Shannon-Weaver index measures the degree 
of complexity of the assemblage by combining species richness and relative abundances; it provides an assessment of 
the structure and balance of the community. Pielou’s evenness index [19], which ranges from 0 to 1, reflects the 
distribution of individuals among taxa and the degree of organization of the assemblage [20]. The frequency of 
occurrence, on the other hand, expresses the degree of presence of a species in the environment, regardless of its 
numerical abundance [21]; it allows taxa to be classified according to the following thresholds: constant (%OF ≥ 50), 
accessory (25 ≤ %OF < 50), and accidental (%OF < 25). In order to test the significance of these variations, the 
parameters were subjected to the Kruskal-Wallis and Mann-Whitney tests, respectively for spatial and seasonal 
variations, with a significance threshold set at 0.05. A redundancy analysis (RDA), performed with CANOCO 4.5, 
examined the relationships between environmental and biotic variables [22]. 
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3 RESULTS 

3.1 Spatial and seasonal variations of physico-chemical parameters 

 

Figure 2: Spatial (A) and seasonal (B) variations in the physico-chemical parameters (Temperature, Dissolved 
oxygen, and Conductivity) of Lake Zienkolo from January to December 2025: median values sharing at least 

one common letter (a, b, c, or d) do not differ significantly (Kruskal–Wallis test; p > 0.05; Mann–Whitney test; 
p > 0.05). RS = rainy season; DS = dry season 

Figure 2 shows the spatial and seasonal variations of physico-chemical parameters (Temperature, Dissolved oxygen, 
and Conductivity) at the different sampling stations in Lake Zienkolo. Across all stations, the minimum (25.1 °C) and 
maximum (33.8 °C) temperatures were obtained at stations Z2 and Z1, respectively. The highest median temperature 
was observed at Z1 (30 °C), while the lowest was recorded at Z3 (29 °C). However, no significant differences were 
observed between stations (Kruskal-Wallis test, p > 0.05). At the seasonal scale, the lowest temperatures were 
measured during the rainy season, while the highest were observed during the dry season at all stations. Temperatures 
differ significantly between the two seasons (Mann-Whitney test, p < 0.05). 

For dissolved oxygen, the minimum (4.5 mg/L) and maximum (11 mg/L) values were recorded at stations Z1 and Z3, 
respectively. The highest median was noted at Z3 (8.7 mg/L), while the lowest was recorded at Z1 (6.9 mg/L). The 
Kruskal-Wallis test showed significant spatial variation between stations (p < 0.05). The lowest levels were observed 
during the dry season, while the highest levels were recorded in the rainy season. Median values of dissolved oxygen 
vary significantly between the two seasons (Mann-Whitney test, p < 0.05). 

The conductivity varied between 40 μS/cm and 120 μS/cm, these two extremes having been recorded at station Z1. The 
highest median was obtained at Z2 (84 μS/cm), while the lowest was recorded at Z3 (77 μS/cm). Statistical analysis 
showed no significant difference between stations (Kruskal-Wallis test, p > 0.05). On the other hand, the lowest values 
were recorded during the rainy season and the highest during the dry season. The median values of conductivity differ 
significantly between the two climatic seasons (Mann-Whitney test, p < 0.05). 
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Figure 3: Spatial (A) and seasonal (B) variations in the physico-chemical parameters (pH, Depth, and 
Transparency) of Lake Zienkolo from January to December 2025: median values sharing at least one common 
letter (a, b, c, or d) do not differ significantly (Kruskal–Wallis test; p > 0.05; Mann–Whitney test; p > 0.05). RS = 

rainy season; DS = dry season. 

Figure 3 shows the spatial and seasonal variations of physico-chemical parameters (pH, Depth, and Transparency). The 
pH values ranged between 6.05 and 9.7, both extremes being observed at station Z2. The highest median was also 
recorded at Z2 (7.8), while the lowest was obtained at Z1 (7.2). The Kruskal-Wallis test showed no significant spatial 
difference (p > 0.05). At the seasonal scale, the lowest values were recorded during the rainy season, in contrast to the 
highest values observed during the dry season. The pH differs significantly between the two climatic seasons (Mann-
Whitney test, p < 0.05). 

Regarding the depth, the minimum value (17 cm) was obtained at station Z1, while the maximum value (247 cm) was 
recorded at Z2. The highest median was observed at Z2 (179.7 cm), compared to the lowest at Z3 (75.5 cm). The median 
values of depth differ significantly from one station to another (Kruskal-Wallis test, p < 0.05). The largest depths were 
measured during the rainy season, while the lowest were recorded in the dry season. The depth also differs significantly 
between the two climatic seasons (Mann-Whitney test, p < 0.05). 

The transparency varied between 12 cm at station Z1 and 78 cm at station Z3. The highest median was recorded at Z2 
(49.5 cm), while the lowest was observed at Z3 (34 cm). From a spatial point of view, no significant difference was 
observed between the stations (Kruskal-Wallis test, p > 0.05). The lowest values were obtained during the rainy season, 
while the highest values were recorded during the dry season. Transparency differs significantly between the two 
climatic seasons (Mann-Whitney test, p < 0.05). 
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3.2 Composition and distribution of molluscs 

In the study area, a total abundance of 1,926 individuals of aquatic molluscs was recorded during the sampling period. 
Spatially, 892 individuals were sampled at Z1, 446 at Z2, and 588 at Z3. This assemblage is largely dominated by 
gastropods, which account for 98.65% of the organisms collected, while bivalves account for only 1.35%. The phylum 
Mollusca comprises two classes, divided into five (5) orders, eight (8) families, and fifteen (15) taxa (Table 1): Bivalvia, 
with one order (Unionoida), one family (Unionidae) and one taxon (Coelatura sp.), and Gastropoda, with four (4) orders, 
seven (7) families and fourteen (14) taxa. Within this last faunal group, the family Thiaridae is the most abundant, with 
1,084 individuals, or 56.28% of molluscs; it is also well represented at the three sampling stations, through the single 
taxon Melanoides tuberculata. It is followed by the families Planorbidae (18.80%) and Lymnaeidae (8.93%). The families 
Viviparidae and Hydrobiidae have more modest proportions (4.98% and 4.05%), while the families Ampullariidae, 
Physidae and Unionidae are the least abundant, with 3.01%, 2.60% and 1.35% of the assemblage respectively. 

The qualitative sampling data are also summarized in Table 1. Station Z3, with 12 taxa, has the highest taxonomic 
richness. Stations Z1 and Z2 follow, with 11 taxa each. Of the 15 taxa identified in total, only 6 are common to the three 
stations: Melanoides tuberculata, Lanistes varicus, Lymnaea columella, Physa acuta, Biomphalaria pfeifferi and Bulinus 
globosus. 

Table 1: Taxonomic list of molluscs collected at the different stations of Lake Zienkolo from January to 
December 2025. 

Class Orders Family Taxa Z1 Z2 Z3 

Bivalvia Unionoida Unionidae Coelatura sp. * ** 

 

Gastropoda Cerithioidea Thiaridae Melanoides tuberculata *** *** *** 
 

Littorinimorpha Ampullariidae Lanistes  varicus ** * * 
  

Hydrobiidae Gabbiella africana *** 

 

** 
  

Viviparidae Bellamya unicolor 

 

* ** 
 

    Viviparus sp. 

 

** ** 
 

Hygrophila Lymnaeidae Lymnaea columella ** * * 
   

Lymnaea natalensis 

  

* 
   

Radix natalensis *** 

 

* 
  

Physidae Physa acuta * * * 
 

  Planorbidae Biomphalaria pfeifferi ** *** ** 
   

Bulinus africanus ** *** 

 

   

Bulinus globosus * ** * 
   

Bulinus truncatus ** *** 

 

   

Gyraulus costulatus 

  

* 

Total number of taxa 

  

15 11 11 12 

 (Z1, Z2, Z3): sampling stations; * = Accidental taxa;  ** = Accessory taxa;  *** = Constant taxa 
Stations Z1 and Z2 share the largest number of taxa (3): Coelatura sp., Bulinus africanus and Bulinus truncatus. The Z1-
Z3 and Z2-Z3 pairs share fewer, with two taxa each. The first includes Gabbiella africana and Radix natalensis. The 
second brings together Bellamya unicolor and Viviparus sp. Station Z3 contains the most exclusive taxa (2): Lymnaea 
natalensis and Gyraulus costulatus. No exclusive taxon was recorded at Z1 or Z2. 

Table 2 presents the percentages of constant, accessory and accidental taxa at the three stations. Occurrence frequency 
was used to distinguish the stable core of the mollusc assemblage (constant taxa) from occasional taxa (accessory and 
accidental) at each station. The relative contribution of each class differed among stations. Melanoides tuberculata was 
the only taxon constant at all three stations, whereas Physa acuta remained accidental throughout (Table 1). The 
constant taxa varied between 8.33% (Z3) and 36.36% (Z2). The accessory taxa ranged between 27.27% (Z2) and 
45.45% (Z1). The accidental taxa were most numerous at Z3 (58.33%) and least numerous at Z1 (27.27%) (Table 2). 
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Table 2: Percentage per station (%) of the categories of mollusc taxa based on occurrence in Lake Zienkolo from 
January to December 2025 

Stations Constant taxa (%) Accessory taxa (%) Accidental taxa (%) 

Z1 27.27 45.45 27.27 

Z2 36.36 27.27 36.36 

Z3 8.33 33.33 58.33 

 

3.3 Taxonomic richness 

 

Figure 4: Spatial (A) and seasonal (B) variation in the taxonomic richness of molluscs in Lake Zienkolo 
between January and December 2025. RS: rainy season; DS: dry season 

Figure 4 shows the spatial and seasonal variation in taxonomic richness, which varies from 11 to 12 taxa depending on 
the station. Station Z3 is distinguished by the highest richness (12 taxa), while stations Z1 and Z2 each have 11 taxa. A 
seasonal variation is also observed: at station Z1, richness is higher in the rainy season (10 taxa) than in the dry season 
(9 taxa); at station Z3, the same trend is observed (8 taxa in the rainy season against 7 in the dry season). At station Z2, 
however, the trend is reversed, with richness higher in the dry season (10 taxa) than in the rainy season (8 taxa). The 
maximum value of taxonomic richness per season (10 taxa) is recorded at station Z1 during the rainy season and at 
station Z2 during the dry season, while the minimum value (7 taxa) is observed at station Z3 during the dry season. 

3.4 Abundance 

 

Figure 5: Spatial (A) and seasonal (B) variation in the abundance of molluscs in Lake Zienkolo between 
January and December 2025. RS: rainy season; DS: dry season 

Abundance varies from 446 to 892 individuals depending on the station: Z1 has the highest abundance (892 
individuals), followed by Z3 (588 individuals), while Z2 records the lowest value (446 individuals). These spatial and 
seasonal variations are illustrated in Figure 5. From one season to another, abundance also changes: at all three stations, 
it is higher in the dry season (DS) than in the rainy season (RS), with 554 individuals compared to 338 at station Z1, 264 
against 182 at station Z2 and 350 against 238 at station Z3. The maximum value of seasonal abundance (554 individuals) 
is recorded at station Z1 during the dry season, while the minimum value (182 individuals) is observed at station Z2 
during the rainy season (Figure 5). 
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3.5 Shannon diversity index 

 

Figure 6: Spatial (A) and seasonal (B) variation of the Shannon index in Lake Zienkolo between January and 
December 2025. RS: rainy season; DS: dry season 

Figure 6 illustrates the spatial and seasonal variation of the Shannon diversity index, which varies from 1.25 to 2.03 
depending on the station. The highest value is recorded at Z2 (2.03), followed by Z3 (1.79), while Z1 displays the lowest 
value (1.25). Seasonally, differences are also observed between stations: at Z1, the index is higher in the rainy season 
(1.42) than in the dry season (1.06), whereas at Z2 and Z3, the trend is reversed, with higher values in the dry season 
Z2 (1.93) and Z3 (1.59) than in the rainy season Z2 (1.81) and Z3 (1.44).  

3.6 Pielou's evenness index 

Evenness varies from 0.52 to 0.84 among stations. The highest value is recorded at Z2 (0.84), followed by Z3 (0.72), 
while Z1 has the lowest value (0.52). Seasonal variation also depends on the station: at stations Z1 and Z2, evenness is 
higher in the rainy season than in the dry season, with 0.61 compared to 0.48 at Z1 and 0.87 compared to 0.84 at Z2. At 
Z3, however, the trend is reversed, with a higher evenness in the dry season (0.81) than in the rainy season (0.69). The 
maximum value of evenness per season (0.87) occurs at Z2 in the rainy season, while the minimum value (0.48) is 
observed at Z1 in the dry season (Figure 7). 

 

Figure 7: Spatial (A) and seasonal (B) variation in the evenness of mollusc communities in Lake Zienkolo 
between January and December 2025. RS: rainy season; DS: dry season 

3.7 Influence of environmental variables on the distribution of aquatic molluscs in Lake Zienkolo 

A canonical redundancy analysis (RDA) (Figure 8) was carried out to study the relationships between environmental 
parameters and the distribution of molluscs in Lake Zienkolo. The first two axes alone explain 88.5% of the total 
variance, with 65% for axis 1 and 23.5% for axis 2. These two axes were therefore retained for the interpretation of the 
results. Temperature and dissolved oxygen appear to be the environmental variables most associated with the 
distribution of aquatic molluscs in Lake Zienkolo. On axis 1, there is a strong positive association between Radix 
natalensis, Lymnaea columella and station Z1, on the one hand, and temperature, on the other. It is, however, negative 
with transparency, pH, conductivity and depth, variables associated with Biomphalaria pfeifferi, Bulinus truncatus, 
Viviparus sp. and Bulinus africanus, grouped at station Z2. On axis 2, Physa acuta, associated with station Z3, is positively 
correlated with dissolved oxygen, while Gabbiella africana and Melanoides tuberculata occupy an intermediate position 
in the factorial plane, without a marked association with a dominant variable. 
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Figure 8: Redundancy analysis showing the  relationships between environmental variables and molluscs 
collected in Lake Zienkolo from January to December 2025. (Z1, Z2, Z3): sampling stations 

4 DISCUSSION 

4.1 Physico-chemical parameters 

The temperatures recorded in Lake Zienkolo (25.1–33.8 °C) show a seasonal variation. Sanogo and N’doufou [23] also 
reported, in northern Côte d’Ivoire, that variations in physico-chemical parameters depend more on season than on the 
position of the stations. The values observed at Zienkolo are close to those reported by Yapo et al. [24] in the Koko and 
Natiokobadara lakes at Korhogo (18.6–31.9 °C), but with higher minima. This difference could be related to depth or 
wind exposure. 

Dissolved oxygen concentrations vary between stations (4.5–11 mg/L), with maximum values higher than those 
reported by Yapo et al. [24] in Korhogo (3.99–6.84 mg/L). This variability may reflect depth, aquatic vegetation or local 
mixing. A similar trend was observed by Aimé et al. [25] in small dams in the north of the country, where dissolved 
oxygen and pH were among the most sensitive parameters to station position. Seasonally, dissolved oxygen levels 
decrease in the dry season with increasing temperature and then increase in the rainy season as the water cools and is 
renewed. 

At Zienkolo, the conductivity varies between stations (40–120 μS/cm), reflecting a relatively low mineralization. These 
values remain within the range reported by Yapo et al. [24] for the Korhogo lakes (32.9–272.2 μS/cm). Low 
mineralization was also observed by Boua et al. [26, 27] in three dam lakes of the same department. In this work, 
however, conductivity was not a major discriminating parameter. It increases in the dry season, probably due to the 
concentration of salts linked to evaporation, then decreases in the rainy season through dilution. The pH values (6.05–
9.7) indicate slightly acidic to alkaline waters, with greater variability than in the Korhogo lakes (6.71–7.79; [24]). This 
variability differs from that observed by Aimé et al. [25] in the small northern dams, where pH was among the 
discriminating parameters. It could be linked to the small size of the dams or to the intensity of human use. Conversely, 
Kouamé et al. [28] observed low spatial pH variability in Lake Buyo. Seasonally, the higher dry season values could be 
explained by photosynthetic activity, which reduces dissolved CO2 and increases pH [29]. In the rainy season, their 
decrease may be attributed to inputs of weakly mineralized, naturally acidic rainwater. A similar seasonal evolution of 
pH, dissolved oxygen and transparency was reported by Motchié et al. [30] in Lake Sokotè. At Zienkolo, depth is greater 
during the rainy season, when water inputs are higher. This variation could be linked to the characteristics of the 
catchment. N’Da et al. [31] also showed physico-chemical differences between the Nanan and Zatta dams at 
Yamoussoukro. Despite their proximity, the Nanan dam has warmer and more mineralized waters. The transparency, 
between 12 and 78 cm, varies little between stations. It decreases in the rainy season, probably due to runoff, then 
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increases in the dry season with the settling of suspended particles. These results suggest that seasonal variations could 
have a greater influence on the physico-chemical characteristics of the lake than the position of the stations. 

4.2 Composition, structure, and spatio-temporal distribution of mollusc communities 

Of the 1,926 molluscs collected, gastropods clearly dominate (98.65%) over bivalves (1.35%), as observed at Soubré 
[4] and Daloa [10, 3]. The Thiaridae are the dominant family (56.28%), represented only by Melanoides tuberculata, a 
constant taxon at all three stations. Its presence could be linked to its high ecological plasticity, rapid growth [32], 
reproduction by parthenogenesis and the alkaline waters favorable to its colonization [10, 3]. Mollusc abundances are 
higher in the dry season at stations Z1 (554), Z2 (264) and Z3 (350), probably due to the stabilization of microhabitats 
and the concentration of populations during the partial drawdown of water. Conversely, floods during the rainy season 
can disrupt these poorly mobile organisms, despite the seasonal development of aquatic vegetation [33, 34, 35]. 

The Shannon and Pielou indices show differences in community structure between stations. The Z2 station has the 
highest values of diversity (2.03) and evenness (0.84), with a substantial proportion of constant taxa (36.36%), 
suggesting a relatively diverse and balanced community. Conversely, station Z1 has the lowest values (Shannon 1.25; 
evenness: 0.52), with a decrease in the Shannon index to 1.06 during the dry season. This decline could be linked to the 
strong dominance of Melanoides tuberculata. Such an imbalance can be associated with environments subject to 
anthropogenic or organic pressures, where tolerant and opportunistic taxa may become dominant [36, 37, 38]. A 
comparable situation was reported in an urban reservoir of Ouagadougou (Burkina Faso), where the proliferation of 
Melanoides tuberculata was associated with domestic and industrial discharges from the catchment area [39]. At station 
Z3, despite the highest taxonomic richness (12 taxa), the community remains characterized by a high proportion of 
accidental taxa (58.33%) and only one constant taxon. 

Redundancy analysis (RDA) highlights associations between environmental variables and mollusc distribution. 
Temperature is associated with the presence of Radix natalensis and Lymnaea columella at Z1. At Z2, pH, conductivity, 
transparency, and depth are associated with the distribution of Biomphalaria pfeifferi, Bulinus truncatus, Viviparus sp. 
and Bulinus africanus. At station Z3, dissolved oxygen is mainly associated with the presence of Physa acuta. These 
results suggest that the distribution of molluscs is related to variations in hydrochemical conditions between stations. 
These conditions may also be influenced by the characteristics of the catchment and the activities taking place there 
[40,4]. This study is based on a single annual cycle and three stations in one lake. Its findings cannot be generalised or 
interpreted causally. Future surveys should span several years, cover more sites and include habitat descriptors. 

5 CONCLUSION 

The first study of the mollusc community of Lake Zienkolo shows that physico-chemical parameters influence the 
distribution of molluscs. Spatially, only dissolved oxygen and depth show significant variation among stations.  
Seasonally, temperature, pH, conductivity, transparency, dissolved oxygen and depth all vary. Temperature, pH, 
conductivity and transparency increase in the dry season, while dissolved oxygen and depth are higher in the rainy 
season. Temperature and dissolved oxygen appear to be the most important environmental variables. The families 
Thiaridae and Planorbidae quantitatively dominate the malacological community. Melanoides tuberculata, Biomphalaria 
pfeifferi and Bulinus truncatus are among the most represented taxa. This monitoring identified the main spatio-
temporal trends in the physico-chemical characteristics and the malacological community of the lake. It should 
nevertheless be continued over several years. This would consolidate these results and clarify the effect of inter-annual 
variations on the ecosystem. 
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