


Diversity of Molluscs and prevalence of infection by cercariae and adults of Fasciola gigantica and Schistosoma spp among Cattle, Humans and Molluscs living near Lake Dang, Adamawa-Cameroon

Abstract
Background: Fascioliasis and schistosomiasis are neglected tropical disease (NTD) responsible of waterborne diseases of animal and human in Cameroon. 
Objective: Malacological and parasitological studies were conducted from August 2022 to February 2023 to determine the abundance, distribution, and diversity of mollusks in Lake Dang, and the risk of infestation of animal and human. 
Method: A total of 8 sampling stations were chosen. The collected mollusks were exposed to strong light to induce cercarial emission. The stools and urine of users near the lake were collected and microscopically analyzed.
Result: The average densities of collected mollusks varied significantly from 0 mollusks in stations 5, 6, 7, and 8 to 62 ± 59.26 mollusks in station 1 (F = 3.12; df = 79; P = 0.0003). L. natalensis was the most abundant species (A =42.72%), followed by B. pfeifferi (A = 28.36%) and B. globosus (A = 25.52%), while B. forskalii was very poorly represented (A = 3.40%). The overall prevalence of cercarial emission was 68.91%, varying significantly between 16.66% for Schistosoma sp in B. forskalii and 83.33% for F. gigantica in L. natalensis (χ2 = 8.15; df = 3; P < 0.05). The Z test showed that the highest prevalences were those of F. gigantica (83.33%) and S. haematobium (79.72%), followed by that of S. mansonii in B. pfeifferi (59.45%), while that of B. forskalii (16.66%) was lower. The emissions of cercariae of S. haematobium in B. globosus and S. mansonii in B. pfeifferi were significantly higher during the hot (84.61%; 77.77%) and cold (61.62%; 71.42%) dry seasons than in the rainy season (64.28%; 30.43%) [(χ2 = 55.73; df = 3; P < 0.001); (χ2 = 64.08; df = 3; P < 0.001)], while those of S. haematobium in B. globosus were higher in the hot dry season (84.61%) and rainy season (64.28%) (χ2= 55.7. The distribution of L. natalensis populations (r = 0.408; df = 60; P = 0.041) was related to pastoral activity areas, while those of B. globosus (r = 0.406; df = 60; P = 0.023) and B. pfeifferi (r = 0.231; df = 60; P = 0.025) were related to human activity areas in pastures. 
Conclusion: Lake Dang is a breeding ground that promotes the endemicity of fascioliasis and human schistosomiasis.
Keywords: mollusks, Diversity, fasciolosis, schistosomiasis, prevalence, risk factor.

INTRODUCTION
In Cameroon, livestock farming is a key economic activity for development and contributes to the gross domestic product (GDP) (Troncy and Chartier, 2000). In the Adamaoua region, the scarcity of water in the dry season forces herders to lead animals to water points, which are habitats for mollusks that serve as intermediate hosts for trematodes responsible for the proliferation of waterborne diseases such as hepatobiliary fascioliasis and schistosomiasis (Afiukwa et al., 2019; Nwoko et al., 2022). 
Fascioliasis is a parasitic liver disease caused by trematodes of the genus Fasciola in herbivorous mammals and humans (Dida et al., 2014). It raises great concerns due to its high prevalence, economic importance for livestock on all continents, and its zoonotic aspect (Hotez and Kamath, 2009; Islam et al., 2015). Human schistosomiasis is a neglected tropical disease (NTD) caused by trematodes of the genus Schistosoma (Hotez and Kamath, 2009). Endemic in 78 countries worldwide, it affects more than 229 million people in tropical and subtropical regions, with over 90% of cases concentrated in sub-Saharan Africa (Tchuem Tchuenté et al., 2006; WHO, 2020), and is the second most impactful parasitic disease after malaria in terms of socio-economic and health impacts (Zongo et al., 2013). In Africa, Shistosoma mansoni and S. haematobium are widespread and are the main cause of human schistosomiasis (Tchuem Tchuenté et al., 2006). In the Adamawa region of Cameroon, the health of human and animal populations is greatly threatened, especially those living near temporary and permanent water points, due to their role as breeding grounds for intermediate host mollusks (Chahdini et al., 2018). However, very few studies simultaneously assess all factors to examine these diseases at the human/animal-environment-mollusk interface. 
The present study aims to determine the distribution of mollusks and the epidemiology of fascioliasis and schistosomiasis at the Animal/Human-Environment-Mollusk interface in relation to biotic and abiotic factors in Lake Dang. More specifically, it aims to:
- Determine the diversity and abundance of mollusks present in Lake Dang;
- Determine the prevalence and impact of biotic and abiotic factors on the distribution of mollusk infection by cercariae;
- Assess the risk of infestation for animals and users of the lake.


1 Material and methods
1.1. Study area and site
The study was conducted from August 2022 to February 2023 in Lake Dang, located in the Vina Department (Figure 1).
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Figure 1: Location of the site and mollusk collection stations
The Vina Department, perched in the north of the Adamawa region, covers nearly 17,196 km2 and consists of a network of waterways such as the Vina, the hydraulic sites of Warak, Lake Bini and Dang, the Saoumbaï rapids and the Sahao falls... (Tchotsoua, 2008). The climate is tropical of the Sudan-Sahelian type, characterized by a short dry season that extends from November to March and a long rainy season that extends from April to October with average annual rainfall varying from 900 and 1500 mm and average annual temperatures between 22° and 25°C (Tchotsoua, 2011). The vegetation is a Sudan-Guinean savanna where the density and size of trees decrease overall from South to North (Tchotsoua, 2011; Njongui et al., 2016). The terrain is rugged, giving rise in places to crater lakes, ranches, thermo-mineral springs, wildlife reserves and caves, making it a suitable area for tourism. The main indigenous tribes encountered are the Mboum, Dii, Gbaya, Bororos, Fulani and Haoussa.... (Tchotsoua, 2011). Agricultural activity is dominated by the cultivation of maize, cassava, sweet potato, yam, and groundnuts... (Tchotsoua, 2008) and livestock farming is conducive to cattle breeding, making it the cradle of Goudali breed zebus (Tchotsoua, 2011; Njongui et al., 2016).
Lake Dang is located precisely in the district of Ngaoundere 3rd on the North-East banks of the University of Ngaoundere (Tchotsoua, 2006). It has an area of less than 2 km² and results from a natural depression. Its greatest length along the north-south axis is about 2 km, and in its west-east direction its greatest width is of the order of 1 km. Its depth in the central axis is about 2.50 m (Tchotsoua, 2006). It is also noted that its section has a triangular shape. The thickness of the sediments varies between 0.80 and 1.10m. According to local residents, 40 years ago the depth of the lake was 3.50 m. Each year this lake would therefore accumulate 2 to 2.75 cm of sediment (Tchotsoua, 2006). For some years now, the lake has provided the local population with fish as a protein resource, and promotes market gardening, especially in the dry season (Tchotsoua, 2006). The choice of Lake Dang is justified by the fact that it is frequented by animals and humans who carry out activities such as washing vehicles, laundry, bathing, fishing, agriculture, grazing... These activities offer the necessary and favorable conditions for maintaining the cycle of certain waterborne diseases. In total, 8 stations were chosen based on their accessibility, the intensity of animal and human activities.

1. 2 Collection and identification of mollusks
The mollusks were collected twice a month by two unchanged prospectors for 30 minutes according to the method of Sarr et al. (2011). In each station, the collection was done either by hand with a glove, using a long stick with a net to scrape the mollusks floating on the waters of the banks or present on the plants during. The collected mollusks were stored in labeled plastic boxes and then taken to the laboratory of the Mission for the Eradication of Tse-Tse Fly (MSEG) for their identification based on the identification keys of Brown (1994). After speciation, the mollusks are grouped and counted by species. The monthly counts of mollusk species make it possible to determine their abundance and the seasonal variation of their populations. Depending on the climatic particularities of this area, the seasons have been divided into a rainy season (May to September), a cold dry season (October to December) and a hot dry season (January to March).



1.3 Sample collection
1.3.1 Collection of animal fecal matter
Samples of fecal matter from cattle were taken using a gloved hand inserted into the rectum to collect a quantity of feces. Once the fecal matter is in the hand, it is removed from the rectum and the glove is turned over and attached, then labeled with the description of each animal and placed in a cooler containing dry ice. All samples are sent to the MSEG laboratory for coprological analysis.

1.3.2 Collection of human feces and urine
To obtain stool and urine samples, two sterile vials were given to each volunteer in the evening to collect 10 grams of stool and 10 ml of urine at the end of urination very early in the morning. When recovering from 8:00 a.m., each sample is first labeled before being transported to the laboratory in a cooler containing dry ice. At the laboratory, the analyzes were carried out 30 minutes later in order to obtain good results (Adoubryn et al., 1997). The volunteers are people who carry out activities in the lake (auto washing, fishing, bathing, etc.).

1.4 Sample analysis
1.4.1 Cercariae emission in mollusks
The mollusks still alive were washed and placed at the rate of one individual per box or per petri dish containing distilled water and then exposed under a strong photonic light for 4 to 6 hours, so as to cause the emission of cercariae. Each petri dish is placed under a binocular magnifying glass to observe the cercariae emitted in the water. After their observation, the cercariae are taken on slides and observed under a microscope for morphological identification according to the identification keys of Frandsen and Christensen (1984), then stored in tubes containing 1.5 ml of 70% ethanol plus 30% distilled water (7:3; v/v). The emission of a redia or a cercaria in the mollusk was enough to consider it infested.

1.4.2 Coprological examination of animal stools
From each glove, 5 to 10 g of fecal matter are taken and then homogenized in 45 ml of distilled water, then sieved, then the filtrate is left to stand for 15 to 25 min. after resting, the supernatant was poured and a few drops of the pellet were placed on slides stained with methylene blue and covered with coverslips and observed under the microscope the presence of eggs indicates infestation. Then these eggs are identified (Bendiaf, 2011).

1.4.3 Coprological examination of human stools
The macroscopic examination consisted of describing the appearance, color, consistency and possible presence of blood, mucus or pus. To carry out the microscopic examination, 5 to 10 g of fecal matter from each box are taken and then homogenized in 45 ml of distilled water, then sieved, then the filtrate is left to stand for 15 to 25 min. After resting, the supernatant was poured and a few drops of the pellet were placed on a slide, then stained with methylene blue before being covered with coverslips and observed under the microscope the presence of Shistosoma spp eggs (Bendiaf, 2011; Zongo et al., 2013). Once observed, these eggs are morphologically identified according to the WHO identification key (2016).

1.4.4 Urine examination
Once in the laboratory, 10ml of urine from each are transferred to numbered dry tubes and centrifuged at 5000rpm for 3 min. The supernatant of each is poured while a few drops of the remaining pellet have been poured onto slides. Each slide was previously stained with Lugol, covered with a coverslip, then observed directly under a x 40 objective microscope for the search for S. haematobium eggs (WHO, 2016; Adoubryn et al., 1997; Garcia et al., 2013). Once observed, these eggs are morphologically identified according to the WHO identification key (2016).

1. 5 Measurement of physicochemical parameters of water and other factors
The physicochemical parameters such as pH, ambient and water temperature, water salinity, dissolved solute level, conductivity, alkalinity was obtained at each visit using the multi-function pH meter. Rainfall data were taken from the meteorological station of the regional delegation of transport of Adamawa. The depth of the water was determined using a decameter. Information on vegetation cover, human activities, were noted on the basis of their importance between 0 and 4; proximity to dwellings or distance of dwellings from the watercourse was measured and classified between 0 and 4, with 0 for less than 100 m, 1 for 200 to 400 m, 2 for 500 to 700 m, 3 for 800 to 1000 m and 4 for more than 1000 m (Siama et al., 2023).

1.6 Statistical analysis
The data collected were calculated on the basis of averages and percentages, and their interpretations were carried out using ANOVA, Duncan, Khi2, Schwartz, Simpson and Shannon tests. ANOVA is used to compare means, Duncan's test is used to compare more than two means, the Khi2 test is used to compare percentages while the Schwartz test is used to classify them. The Simpson and Shannon indices were used to assess the specific diversity of the water points of the different stations. The abundance of Mollusk species corresponding to the ratio of the total number of individuals of a species (ni) to the total number of individuals of all species (N) (A=ni/N) and the frequency (Fi) of a mollusk species corresponding to the ratio of effective presence of a species in all sites (npi) to the number of records (Np) times one hundred (F= npi/Np*100) (Koji et al., 2015).


2 Results
2.1 Diversity and abundance of mollusks
2.1.1 Overall diversity and abundance
The mollusk fauna collected in Lake Dang consists of 4 species (Table 1), all belonging to the Pulmonata Class (Lymnaea natalensis, Bulinus globosus, Bulinus forskalii, and Biomphalaria pfeifferi). During the study period, 529 mollusks were collected. L. natalensis (42.72%) followed by B. pfeifferi (28.36%) and B. globosus (25.52%) are the most abundant, while B. forskalii is present in trace amounts (3.40%).
[bookmark: _Toc135375358]Table 1 : Diversity and abundance of mollusks in Lake Dang
	
Month
	Species of Mollusk
		
	Total

	
	L. natalensis
	B. globosus
	B. pfeifferi
	B. forskalii
	

	August
	40
	15
	10
	00
	65

	September
	63
	29
	18
	18
	128

	October
	11
	10
	21
	00
	42

	November
	50
	38
	53
	00
	141

	December
	17
	09
	17
	00
	43

	January
	17
	18
	10
	00
	45

	February
	28
	16
	21
	00
	65

	Total
	226
	135
	150
	18
	529

	Mean
	32.29
	19.29
	21.43
	2.57
	75.57

	Standar deviation
	19.39
	10.55
	14.66
	6.80
	41.58

	Abundance (%)
	42.72
	25.52
	28.36
	3.40
	



2.1.2 Diversity and frequency of mollusks according to the stations
Over all 529 mollusks collected (Table 2), the average densities vary very significantly from 0 mollusks in stations 5, 6, 7 and 8 to 62 ± 59.26 mollusks in station 1 (F = 3.12; df = 79; P = 0.0003). Duncan's test shows that the density of mollusks in station 1 is greater than that of the other stations. The species of mollusks are present in the stations at different frequencies of 50% for L. natalensis, 37.5% for B. globosus and B. pfeifferi, and 12.5% for B. forskalii. The Simpson diversity index evaluated at 0.33 for the entire lake varies from 0.26 in station 3 to 1 in station 4. This shows that the lake and these stations are very little diversified in species of mollusks because, there is 26% to 100% chance of collecting 1 of the 4 species of mollusk. By classifying these stations from the most diversified to the least diversified in species of mollusks we have: station 2 at (H=1.36) ＞ station 3 at (H=1.03) ＞ station 1 (H=0.97).




Table 2: diversity and frequency of mollusks in the different stations
	
Sites
	Molluscs Species
	
Mean+snd
	
H’
	
D’

	
	L. natalensis
	B. globosus
	B. pfeifferi
	B. forskalii
	Total
	
	
	

	Site 1
	142
	61
	45
	0
	248
	62 ± 59.26a
	-0.97
	0.42

	Site 2
	30
	34
	26
	18
	108
	27 ± 6.83b
	-1.36
	0.26

	Site 3
	37
	40
	79
	0
	156
	39 ± 32.28b
	-1.03
	0.37

	Site 4
	17
	0
	0
	0
	17
	4,25 ± 8.50c
	
	1.00

	Site 5
	0
	0
	0
	0
	0
	0
	
	

	Site 6
	0
	0
	0
	0
	0
	0
	
	

	Site 7
	0
	0
	0
	0
	0
	0
	
	

	Site 8
	0
	0
	0
	0
	0
	0
	
	

	Total
	226
	135
	150
	18
	529
	
	-1.18
	0.33

	Frequency (%)
	50
	37.5
	37.5
	12.5
	50
	
	
	


Values followed by the same letters do not present a significant difference at the 5% threshold

2.2 Influence of factors on the mollusk population
2.2.1 Influence of the season on the mollusk population
The results of Table 3 show that the average densities of the populations of the four mollusk species vary significantly according to the seasons [(F= 5.49; df=2; P=0.017); (F= 4.38; df=2; P=0.024); (F= 3.51; df=2; P=0.043); (F= 2.51; df=2; P=0.043]. The Duncan test shows that these species are generally significantly more abundant during the rainy season and the cold dry season. Specifically, the populations of L. natalensis and B. forskalii are more abundant in the rainy season, while those of B. globosus and B. pfeifferi are more important during the cold dry season.
Table 3: Average densities of malacofauna according to the seasons
	Seasons 
	L natalensis
	B. globosus
	B. pfeifferi
	B. forskalii

	Rainy
	38±26.06a
	18±9.85a
	16.33±5.69b
	9±10.39a

	Dry cold
	33.5±23.33a
	23.5±20.51a
	35±25.46a
	0b

	Dry hot
	19±2.83b
	14.5±4.95b
	9.5±0.71c
	0b


Values followed by the same letters do not present a significant difference at the 5% threshold.

2.2.2 Influence of the physicochemical parameters of water
The data in Table 4 represents the average values of the physicochemical parameters of the water from the different stations studied. The average alkalinity, evaluated at 52.89±1.78, varies between 50.87±2.12 in station 4 and 55.17±2.49 in station 1. The average pH, evaluated at 6.83±0.31, varies from 6.47±0.22 in station 4 to 7.29±0.30 in station 1. The average water temperature, evaluated at 24.70±0.93°C, varies between 23.84±0.86°C in station 4 and 26.08±2.08°C in station 1. The conductivity (Ec), evaluated on average at 107.26±13µS/cm, oscillates between 112.99±42.5µS/cm in station 4 and 84.9±16.50µS/cm in station 1. The Dissolved Oxygen (DO) level, evaluated on average at 6.51±0.47mg/l, is lower in station 4 (5.98±0.18gm/l) and higher in station 7 (6.89±0.39mg/l). The water depth (p), evaluated on average at 45.25±10.30cm, oscillates between 36.98±11.93 cm in station 3 and 62.85±30.84 cm in station 1. The dissolved solute level (TDS), evaluated on average at 150.50±17.63ppm, is lower in station 4 (5.98±0.18 ppm) and higher in station 1 (180.36±27.17 ppm).
Table 4 physicochemical parameters of water measured in the different stations
	Parameters
	Alkalinity
	PH
	T (°C)
	EC (µS/cm)
	Deep (cm)
	DO (mg/l)
	TDS (Ppm)

	Station 1
	55.17±>2.49
	7.29±0.30
	26.08±2.08
	84.9±16.50
	62.85±30.84
	6.61±0.42
	180.36±27.17

	Station 2
	53. 91 ±1.65
	6.91±0.24
	25.06±1.29
	117.21±18
	39.42±17.4
	6.52±0.40
	146.58±19.79

	Station 3
	51.61±1.72
	6.64±0.51
	23.83±1.07
	113.92±11.02
	36.98±11.93
	6.32±0.26
	137.73±52.88

	Station 4
	50.87±2.12
	6.47±0.22
	234±0.55
	112.99±42.15
	41.73±20.39
	5.98±0.18
	137.32±43.37

	Mean+snd
	52.89±1.78
	6.83±0.31
	24.70±0.93
	107.26±13
	45.25±10.30
	6.51±0.47
	150.50±17.63


Legend: PH = potential of Hydrogen; T = temperature; EC = Electric Conductivity; P = depth; DO = Dissolved Oxygen; TDS = Total Dissolved Solids
The data in Table 5 present the relationships between mollusk populations and physico-chemical parameters. Positive and significant correlations are observed between the populations of L. natalensis, B. globosus and B. pfeifferi with temperature [(r=0.439; ndl=59; P<0.041); (r=0.360; ndl=59; P=0.014); (r=0.205; ndl=59; P=0.014)] and total dissolved solids (TDS) [(r=0.389; ndl=59; P<0.023); (r=0.278; ndl=59; P=0.013); (r=0.116; ndl=59; P=0.027)]. In contrast, negative and highly significant correlations are observed between the populations of L. natalensis, B. globosus and B. pfeifferi with the population of B. pfeifferi and conductivity [(r=-0.119; ndl=59; P<0.000); (r=-0.274; ndl=59; P=0.004); (r=-0.184; ndl=59; P=0.001)].
Table 5: Person matrix between physico-chemical parameters and the population of Limnaea
	Parameters
	L. atalensis
	B. globosus
	B. pfeifferi
	B forskali

	Alkalinity
	0.076
	-0.021
	0.190
	0.061

	PH
	0.085
	-0.141
	-0.038
	-0.146

	Temperature
	0.439
	0.360
	0.205
	0.259

	EC (µS/cm)
	-0.119
	-0.274
	-0.184
	-0.077

	Deep (cm)
	-0.341
	-0.323
	-0.035
	-0.004

	Do (mg/l)
	-0.143
	-0.113
	0.045
	-0.138

	TDS (Ppm)
	0.389
	0.278
	0.116
	-0.025


Values in bold are significantly different from 0 at a significance level of alpha=0.05

2.2.3 Relationships of limnea populations between environmental and anthropogenic factors 
The data in Table 6 represent the relationships between the limnea population and environmental and anthropogenic factors. They show the existence of a negative and significant correlation between vegetation cover and populations of L. natalensis (r=-0.536; ndl=59; P=0.012) and B. pfeifferi (r=-0.537; ndl=59; P=0.021), and between human dwellings and populations of B. globosus (r=-0.516; ndl=59; P=0.032) and B. pfeifferi (r=-0.403; ndl=59; P=0.035). Positive and significant correlations between pastures and populations of L. natalensis (r=0.408; ndl=59; P=0.041) and B. pfeifferi (r=0.518; ndl= 59; P=0.037) are observed. There are positive and highly significant correlations between human activities and B. globosus (r=0.304; ndl=59; P<0.001) and B. pfeifferi (r=0.369; ndl=59; P=0.0045) populations, and positive and significant correlations between human defecation areas and B. globosus (r=0.406; ndl= 59; P=0.023) and B. pfeifferi (r=0.231; ndl=59; P=0.025) populations.
Table 6: correlation between mollusc species and anthropogenic factors
	Molluscs
	VC
	PH
	PP
	HA
	Defecations 

	L. natalensis
	-0.536
	0.143
	0.408
	0.018
	0.116

	B. globosus
	-0.161
	0.516
	0.106
	0.304
	0.406

	B. forskalii
	-0.025
	-0.138
	0.236
	-0.058
	0.280

	B. pfeifferi
	-0.537
	[bookmark: _Hlk216924940]0.403
	0.518
	0.369
	0.231


Values in bold are significantly different from 0 at a significance level of alpha=0.05.
Legend: VC=vegetation cover, PAH=proximity to dwellings, PAP=proximity to pastures

2.3 Prevalence of mollusc infectivity by cercariae
	Table 7 shows the distribution of the prevalence of mollusc infectivity by Trematode cercariae in pond snails. The most frequently emitted cercariae are those of F. gigantica in L. natalensis and the furcocercariae of S. haematobium in B. globosus, S. mansonii in B. pfeifferi, and Schistosoma sp. in B. forskalii. In total, 164 out of 238 molluscs examined emitted cercariae, representing an overall infectivity prevalence of 68.91%. This prevalence varies significantly between 16.66% for Schistosoma sp. in B. forskalii and 83.33% for F. gigantica in L. natalensis (χ²=8.15; ndl=3; P<0.05). The Z-test shows that prevalence’s are highest in F. gigantica (83.33%) and S. haematobium (79.72%), moderate for S. mansonii in B. pfeifferi (59.45%), and lowest for Schistosoma sp. in B. forskalii (16.66%).
	Mollusks
	NE
	NEC
	Cercariae of
	Prevalence’s (%)
	χ²

	L. natalensis
	84
	70
	F. gigantica
	83.33a
	8.15

	B. pfeifferi 
	74
	44
	S. mansonii 
	59.45b
	

	B. forskalii
	6
	1
	Schistosoma sp.
	16.66c
	

	B. globosus
	74
	49
	S. haematobium
	79.72a
	

	Total
	238
	164
	
	68.91
	


Table 7: Distribution of cercariae emissions in molluscs




The values marked with the same letters do not show a significant difference at the 5% threshold.
	Observing the overall prevalence of cercariae emissions according to the stations (Table 8), we observe that it varies without showing significant differences between 50.75% in station 2 and 100% in station 4 (χ2=3.19; ndl=3; P<0.05). The prevalence of Schistosoma spp. cercariae (61.04%) is significantly lower than that of F. gigantica (83.33%) (χ2=4.15; ndl=1; P<0.05). In station 1 and 4, the emission rates of cercariae globally estimated at 71.83% and 100% vary very significantly depending on the mollusc species [(χ21=17.71; ndl= 4; P<0.05), (χ24=9.81; ndl=4; P<0.05)]; In station 3, this prevalence evaluated at 77,66% varies very significantly depending on the species (χ2=14.26; ndl= 4; P<0.01). The Z test shows that infectivity by cercariae is greater in L. natalensis at stations 1 and 2, and in B. globosus and L. natalensis at station 3. The prevalence of cercaries of F. gigantica (83.33%) and S. haematobium in B. globosus (66.22%) did not vary significantly across stations [(χ2=12.49; ndl= 4; P<0.05); (χ2=8.21; ndl=7; P<0.05); respectively]. On the other hand, those of S. mansonii in B. pfeifferi (59.46%) varied very significantly according to the stations (χ2=25.68; ndl= 9; P<0.001). 
Table 8: larval emissions of trematodes in molluscs at stations
	Mollusk
	L natalensis
	B. globosus
	B. forskalii
	B. pfeifferi
	Total 

	Site
	E(I)
	T(%)
	E(I)
	T(%)
	E(I)
	T(%)
	E(I)
	T(%)
	E(I)
	T(%)

	1
	31(22)
	70.97b
	28(17)
	60.71b
	0(0)
	
	12(12)
	100a
	71(51)
	71.83

	2
	16(14)
	87.50a
	27(14)
	51.85b
	6(1)
	16.67
	18(5)
	27.78c
	67(34)
	50.75

	3
	31(28)
	90.32a
	19(18)
	94.74a
	0(0)
	
	44(27)
	61.36b
	94(73)
	77.66

	4
	6(6)
	100.00a
	0(0)
	
	0(0)
	
	0(0)
	
	6(6)
	100

	Total 
	84(70)
	83.33
	74(49)
	66.22
	6(1)
	16.67
	74(44)
	59.46
	238(164)
	68.91


The values followed by the same letters do not show a significant difference at the 5% threshold
Legend: E= Examined; I= infested; T= Infestation rate

2. 3.1. Prevalence of mollusk infectivity according to the seasons
The results of Table 9 show that the prevalence of cercariae is significantly higher in the hot (78.43%) and cold (72.18%) dry seasons than in the rainy season (51.85%) (χ2=42.74 ; ndl= 2 ; p<0.001). The prevalence of S. haematobium cercaria in B. globosus and S. mansonii in B. pfeifferi are very significantly higher during hot (84.61%; 77.77%) and cold dry seasons (61.62%; 71.42%) than in the rainy season (64.28%; 30.43%) [(χ2=55.73; ndl= 2; p<0.001); (χ2=64.08; ndl= 2; p<0.001)], while those of S. haematobium in B. globosus are higher in hot dry season (84.61%) and rains (64.28%). The Z test shows that cercaries emissions are significantly higher in the hot dry season for F. gigantica and S. mansonii, and in the cold and rainy dry season for S. haematobium.
Table 9: variation in the prevalence’s of infectivity of snails depending on the seasons
	Mollusc
	L natalensis
	B. globosus
	B. forskalii
	B. pfeifferi
	Total

	Seasons 
	E(I)
	T (%)
	E(I)
	T (%)
	E(I)
	T (%)
	E(I)
	T (%)
	E(I)
	T (%)

	Rainy
	11(11)
	100c
	14(09)
	64.28b
	6(1)
	16.61
	23(7)
	30.43b
	54 (28)
	51.85

	Dry cold
	44(37)
	84.09b
	47(29)
	61.62
	0(0)
	0
	42(30)
	71.42a
	133(96)
	72.18

	Dry hot
	29(22)
	75.86a
	13(11)
	84.61a
	0(0)
	0
	09(7)
	77.77a
	51(40)
	78.43


The values followed by the same letters do not show a significant difference at the 5%
Legend: E = examined; I = infected; T = infection rate




2. 4 Prevalence and risk of infection in cattle and humans
2.4.1 Prevalence of infection in cattle and humans
The distribution of prevalence’s of cattle infection from humans by parasitic Trematodes is shown in Table 10. In cattle, examination of the faeces of 321 animals revealed very significantly higher infestations in P. daubneyi (56.66%) and F. gigantica (30%) than in S. bovis (30%) (χ 2=9.49; ndl= 2; p<0.01). The prevalence of infection globally estimates at 73.28% among 131 human users of the lake is significantly higher for S. haematobium infection (73.33%) than for S. mansonii infection (53.33%). By observing the infestation of users according to their activity, we observe that it varies significantly between 45.16% among market gardeners and 87.18% among car washers (χ 2=10.91; ndl= 3; p<0.05). The Z-test shows that the most infected groups are car washers, people who kiss in the lake and fishermen.
Table 10: Prevalence of infection of lake users by trematodes
	Group
	
	Examinated
	Infested
	Prevalences (%)
	χ2
	P value

	Animal’s
	F. gigantica
	321
	172
	53.58a
	9.49
	< 0.01


	
	P. daubneyi
	321
	193
	60.12a
	
	

	
	S. bovis
	321
	76
	23.68b
	
	

	Humans 
	S. mansonii 
	131
	58
	44.27
	10.91
	< 0.001

	
	S. haematobium
	131
	96
	73.28
	
	

	Human activity
	Car washes
	39
	34
	87.18a
	8.26
	< 0.05

	
	Fishermen 
	31
	22
	70.97a
	
	

	
	Swimmers
	30
	26
	83.33a
	
	

	
	Truckers 
	31
	14
	45.16b
	
	

	
	Global
	131
	96
	73.28
	
	


The values followed by the same letters do not show a significant difference at the 5% threshold

2.4.2 Risks of infestation for cattle and men
The data in Table 11 present the logistic regression data of potential risk factors around Dang Lake. In cattle, animals are respectively 4 and 3 times at risk of being infested with F. giigantica cercaria and Paramphistomum [(OR1=4.276; ndl=2; p=0.007); (OR2=3.258; ndl=2; p=0.009)]. Human populations using the lake are twice as likely to be infected with furcocercariae of S. haematobium compared to infection with S. mansonii (OR=2.276; ndl=1; p=0.008). By observing the risk of infection according to the stations, we observe that the emission risk of F. gigantica cercariae in L. natalensis is respectively 3, 2 and 1 times higher at stations 4, 3 and 2. [(OR4=2.478; ndl=3; p=0.027); (OR3=4.426; ndl= 3; p=0.034); (OR2=4.426; ndl=3; p=0.042)]. Stations 4, 1 and 2 are respectively 4, 3 and 2 times more likely to infect human populations with B. globosus-derived schistosome furcocercariae [(OR4=2.478; ndl=3; p=0.027); (OR3=4.426; ndl= 3; p=0.034); (OR2=4.426; ndl=3; p=0.042)], while for those from B. pfeifferi stations 1, 3 and 2 are respectively 3, 2 and 1 times higher in infections compared to station 4 [(OR1=3.329; ndl=3; p=0.021); (OR3=2.127; ndl= 3; p=0.034); (OR2=1.503; ndl=3; p=0.047)].
Table 11: Risk factors for animal infestation and lake users
	
	Variable
	NE
	NI
	P (%)
	OR
	IC 95%
	P value

	Animal’s

	Parasites
	P. daubneyi
	321
	172
	53.58
	3.258
	1.66-3.45
	0.009

	
	F. gigantica
	321
	193
	60.12
	4.276
	1.26-5.84
	0.007

	
	S. bovis
	321
	76
	23.68
	
	
	

	Human’s

	Parasites
	S. mansonii 
	131
	58
	44,27
	
	
	

	
	S. haematobium
	131
	96
	73,28
	2,276
	1,26-4.84
	0.008

	Human Activity
	Car washes
	39
	34
	87.18a
	1.30
	0.78-2.16
	0.042

	
	Fishermen 
	31
	22
	70.97a
	2.173
	0.26-3.52
	0.034

	
	Swimmers
	30
	26
	83.33a
	3.321
	0.45-1.92
	0.027

	
	Truckers 
	31
	14
	45.16b
	
	
	

	Infectivity of mollusks

	L. natalensis
	Station 1
	31
	22
	70.97
	
	
	

	
	Station 2
	16
	14
	87.50
	1.30
	0.78-2.36
	0.042

	
	Station 3
	31
	28
	90.32
	2.173
	1.26-3.52
	0.034

	
	Station 4
	6
	6
	100
	3.321
	0.45-4.92
	0.027

	
B. globosus
	Station 1
	28
	17
	60.71b
	3.132
	1.23-3.82
	0.021

	
	Station 2
	27
	14
	51.85b
	2.111
	1.71-2.16
	0.03

	
	Station 3
	19
	18
	94.74a
	4.041
	1.28-6.91
	0.003

	
	Station 4
	0
	
	
	
	
	

	B. pfeifferi 
	Station 1
	12
	12
	100a
	3.329
	1.26-4.92
	0.021

	
	Station 2
	18
	5
	27.78c
	1.503
	0.78-2.16
	0.047

	
	Station 3
	44
	27
	61.36b
	2.127
	0.,26-3.92
	0.013

	
	Station 4
	0
	
	
	
	
	


NE = number examined, NI = number infested, P = prevalence, OR = odd ratio, CI = confidence interval.


3. Discussion
The study identified 4 species of mollusks of medical and veterinary importance (L. natalensis, B. pfeifferi and B. globosus) starting their role as intermediate hosts of human and animal parasites. Dida et al. (2014), Oloyede et al. (2016), Siama et al. (2020), Olajedo et al., (2021) respectively reported similar results in the Mara rivers in Kenya and Tanzania, in the Eleye dam and the Ogunpa river in Nigeria and in the Douvar water reservoir in Cameroon. On the other hand, El-Zeiny et al. (2021) report a predominance of unimportant medical and veterinary species in Damietta in Egypt. These results reflect the importance of water points in the epidemiology of mollusc vector diseases (Bekana et al., 2022; Hailegebriel et al., 2022).
Of the 529 molluscs harvested, L. natalensis (A=42.72%) followed by B. pfeifferi (A=28.36%) and B. globosus (A=25.52%) are the most abundant, while B. forskalii is rare (A=3.40%). These results are in line with those of Alassane. (2011) in the lower Ferlo valley in Senegal, Amani et al. (2018) in Yapo in Ivory et al Coast and Amawulu et al. (2021) in the Niger Delta in Nigeria. The abundance of L. natalensis, B. pfeifferi, and B. globosus could be justified by their preference for permanent water bodies (Fuss et al., 2020; Nwoko et al., 2022), whereas B. forskalii is less abundant due to its strong preference for seasonal water bodies. (Steinmann et al., 2015; Nwoko et al., 2022).
The average densities of mollusks are very low (0) in stations 5, 6, 7, and 8 and higher in stations 1, 2, 3, and 4 because stations 1, 2, 3, and 4 are less overgrown, and are sites where most human and animal activities such as car washing, defecation, urination and laundry are concentrated. According to Calasans et al. (2018) and Adekiya et al. (2020), human activities such as car washing, defecation, urination and washing promote their development by increasing the growth and abundance of algae and the deposit of organic matter recognized as their best food. 
Lymnaea natalensis is more frequent 42% than B. globosus (25%), B. pfeifferi (28%), and B. forskalii (3%). These observations are similar to those reported by Balemirwe et al. (2016) in the Kanata region of DR Congo, Chahdini et al. (2018) in the natural water points of Ngoundere in Cameroon and by Siama et al. (2020) in the Douvar dam in Cameroon. On the other hand, Siama et al. (2023) report a predominance of B. globosus in the Mayo Vreck in the Far North Cameroon. According to Amawulu and Assumpta (2021), the waters of the lakes are favorable for the survival of most mollusk species. 
Simpson’s diversity index varying between 0.26 in station 3 to 1 in station 4 shows that these stations are poorly diversified in species because there is a 26% and 100% chance of harvesting 1 out of 4 mollusc species. These results are similar to those of El-Zeiny et al. (2019) in Damietta in Egypt, Hammami and Ayadi (1999) in Tozeur in Tunisia, and Kinanpara et al. (2013) in Ivory Coast. According to Salawu and Odaibo (2014) and El-deeb et al. (2017), certain factors such as the use of agricultural chemicals, the degree of pollutants, and the speed of water can affect the density and distribution of molluscs in roosts.
The populations of L. natalensis and B. forskalii are more abundant during the rainy season, while those of B. globosus and B. pfeifferi are more important during the cold dry season. These results are similar to those of El-Kady et al. (2000) and Siama et al. (2023), who report high densities of molluscs in the dry season in the Sinai Peninsula in Egypt and on the banks of the Vreck a Maga in Cameroon. These results show that climate exerts a major influence on the geographic distribution of this species of snails through the characteristics of water bodies (Smith, 2016). According to Mereta et al., (2019), Bakhoum et al. (2021) and Manyangadze et al. (2021), precipitation is a limiting factor for mollusc abundance because it can affect the habitat of molluscs that cannot survive without water and in water flows greater than 0,3 m/s capable of reducing their populations.
Vegetation cover negatively and very significantly influences the populations of L. natalensis and B. pfeifferi. These results differ from those of Owojori et al. (2006) show that Biomphalaria spp and Bulinus spp affect habitats with more abundant and constant vegetation. However, aquatic and marginal plants provide spawning habitat, food for freshwater snails, and support the growth of populations such as Biomphalaria spp (Dida et al., 2014). Sediments may contain in small particles and have large food that promotes the lifestyle of mollusc sediments, and leads to greater abundance of snails (Bakhoum et al., 2019; Oladejo et al., 2021).
The positive and very significant correlations between human activities and populations of B. globosus (r=0.304) and B. pfeifferi (r=0.369) with and between defecation areas and populations of B. globosus (r=0.406) and B. pfeifferi (r=0.231) with different from the observations of Lydig et al. (2016) and Amawulu and Assumpta (2021) that human activity showed no significant effect on snail distribution. On the other hand, according to Marie et al. (2015), Calasan et al. (2018) and Adekiya et al. (2019), Ismail et al. (2021), Siama et al. (2023), human activities such as defecation, lesions, urination and sewage waste promote the survival and reproduction of mollusks because they increase the growth and abundance of their best food such as algae. 
The distributions of L. natalensis and B. pfeifferi are more related to grazing areas (r=0.408; r=0.369), while B. globosus and B pfeifferi are more related to areas close to human dwellings (r= 0.516; r=0.403). These results converge with those of Calasan et al. (2018) in the urban shores of northeastern Brazil, Siama et al. (2023) on the banks of the Vreck. But, Bakhoum et al. (2019) observe a distribution of B. globosus and L. natalensis around human habitats. This shows that molluscs would contribute to increasing the risks of transmitting fasciolosis and schistosomiasis.
The overall prevalence of infections in limneas by trematodes cercariae was estimated at 68.91%, which is much higher than those reported by Cishibanji et al. (2014) on the banks of Omo Gibe in Ethiopia (3.6%), Steinauer et al. (2008) in Lake Victoria (1.04%), Pandey (2001) and Devkota et al. (2011) in the district of Kavre (1.7%) and Chitwan (3.5%) in Nepal, Siama et al. (2023) in the Vreck in Cameroon (19.87%). This difference could be justified by the significant contamination of lake water by faeces and human or animal urine containing the eggs of these parasites. According to Dar et al. (2003), intermediate-host molluscs play a crucial role in the location of sensitive areas for schistosomiasis transmission. Cercarian emission rates are higher in stations 3, 2 and 1. These results would be explained by the proximity of pastures and anthropogenic activities and human defecation areas. According to Tchuem Tchuenté et al. (2017) and Adekiya et al. (2020), the levels of endemicity of schistosomiasis vary depending on the level of initial endemicity, the distance between the place of residence and the places of potential transmission and sociological phenomena that link humans with contamination sites. The overall prevalence of cercariae emissions is higher in L. natalensis (83.33%) followed by those of B. globosus (79.72%) and B. pfeifferi (59.45%). These observations are contrary to those of Moser et al. (2014) which report lower prevalences in B. forskalii (36.4%) compared to those of B. globosus (34.8%) and B. pfeifferi (0.9%) in Chad. The significant contamination of molluscs could be explained by the urination of humans and animals in the lake, because during contact with water, infested humans or animals promote the release of S. haematobium eggs (Ernould et al., 2004; Adekiya et al., 2020).
The emissions of cercariae evaluated respectively in stations 1, 2 and 3, at 71.83%, 50.75%, and 77.66% are significantly more important in B. pfeifferi, B. globosus, and L. natalensis in station 1, in L. natalensis at stations 2 and 3. The predominance of S. mansoni cercariae in B. pfeifferi, S. heamatobium in B. globosus and F. gigantica in L. natalensis at station 1, reflects the important role of host molluscs in the endemicity of schistosomiasis and fasciolosis. Indeed, in these different sites of the lake, human populations carry out fishing, agriculture, livestock farming, laundry..., which accentuates water-human and water-animal contacts and increases the risks of schistosomiasis and fasciolosis transmission. According to Ernould et al. (2004) and Cishibanji et al. (2014), the density of humans/animals around the sites directly influences the richness of urination and defecation in the waters, of miracidiums in the aquatic environment, which increases the probabilities of reinfection through human/animal-water contacts. 
The survival of L. natalensis populations and the environment's ability to graze animals in dry seasons are the two factors that determine the predominance of F. gigantica cercariae in stations 2 and 3. According to Hailegebriel et al. (2022) and Siama et al. (2023), the proximity of watercourses to pastures promotes permanent miracidium-mollusc contact through animals and an increase in the rates and frequencies of cercariae emissions.
The predominance of S. heamatobium cercariae in station 3 is thought to be due to the large population of B. globosus and very intense human activities. Indeed, these populations due to lack of means to dig deep boreholes, use the lake water for drinking, washing themselves, doing laundry and dishes, and watering their animals. On the other hand, their urination in water releases the parasite’s eggs which transform into miracidium to infect intermediate-host molluscs (Ernould et al., 2004; Abubakar et al., 2019; Hailegebriel et al., 2020). 
The high prevalence of F. gigantica cercaries (83.33%) in L. natalensis is significantly higher than the results reported by Muñoz-Antoli et al. (2003) in Spain (44.72%), Mekonnen et al. (2012) in Ethiopia (13.3%) and Siama et al. (2023) in Cameroon (26.6%). These differences could be explained by the variation of ecosystems and mollusk-cercariae-animal relationships (Mage et al., 2002; Rondelaud et al., 2015; Jones et al., 2015). The prevalence’s reported in stations 4 and 3 would be related to the proximity with pastures and the watercourse and the presence of a low vegetation cover where infested cattle discharge F. gigantica eggs through faeces.
Overall higher emissions of cercariae in the hot (78.43%) and cold (72.18%) dry seasons than in the rainy season (51.85%) could be explained by the epidemiology and adaptation of parasites to adverse climatic changes during the rainy season such as floods, the presence of competitors and predators, the development of vegetation, the decrease in the mollusc population, which limit contact with definitive hosts (Pointier et al., 2005; Johnson and Paull, 2011; Monde et al., 2015). The cercairian prevalence of F. gigantica in L. natalensis is also high during the hot (84.09%) and cold (75.86%) dry seasons. Islam et al. (2015) report, on the other hand, that the prevalences of cercariae from Lymnaea sp., vary significantly with seasonal changes reaching a peak between April-October and then decreasing in February-March, and disappears between November-January. According to Qureshi et al. (2012), cercariae can be observed in large numbers on vegetation during the rainy season and at the beginning of the dry season along the banks of rivers, lakes, and streams. The rate of infection with Biomphalaria by S. mansonii is higher during the hot (71.42%) and cold (77.77%) dry seasons than in the rainy season (30.43%). Similar results were reported in Tanzania (Nzalawahe, 2021), Sudan (Ismail et al., 2021; Ismail et al., 2022) and Nigeria (Okeke and Ubachukwu, 2017) and Cameroon (Siama et al., 2023), indicating that molluscs such as B. pfeifferi infected with schistosomiasis were reared during a dry season. On the other hand, Abere et al. (2024) report higher infection rates with B. pfeiferi (28.9%) after the rainy season (October to December), followed by the dry season between January and March (12.3%), while no infected snails were observed during the rainy season from June to September in Ethiopia. Rainfall, the level of open defecation, human-water contact activities and stable water conditions during dry seasons condition the survival of Biomphalaria populations and the high risk of infection by S. mansoni cercariae (Chimbari et al., 2020; Teshome et al., 2022). The emission rates of S. haematobium cercariae in B. globosus higher in the hot dry season (84.61%) and the rains (64.28%) differ from the results of Saathof et al. (2004) who report more removed emissions of cercariae in B. globosus during the rainy season in Mkhanyakude in South Africa.
According to Xue et al. (2011), rain can on the one hand be responsible for the increase in the dynamics of schistosome populations due to the accumulation of a sufficient amount of surface water in ponds, but the water turbulence it causes in turn disrupts the habitats of snails and reduces the survival capacity of cercariae. Ernould et al. (2011) and Hailegebriel et al. (2022) report an increase in the transmission of S. mansoni cercariae by B. pfeifferi compared to that of S. haematobium by B. globosus during rainy periods on the banks of the Senegal, which suggests an increase in the transmission of S. haematobium during the dry period.
The observed prevalences between F. gigantica and P. daubneyi in cattle are similar to those of the removed prevalences of fascioliasis (13.15%) and paramphistomiasis (12.8%) reported by Chahdini et al. (2018) in cattle near watercourses in the Vina department of Cameroon. Nzalawahe et al. (2014) also determined a similar prevalence in cattle in Tanzania. These results would be related to the malacological diversity of the lake, which is teeming with more intermediate hosts responsible for parasite transmission (Szmidt-adjide et al., 2000; Siama et al., 2023).
The prevalence of intestinal schistosomiasis in the present study was 73.28%. This result is higher than that of the studies conducted by Abere et al., (2024) in Gorgora, in northwestern Ethiopia (36.6%), Handzel et al. (2003) in western Kenya (16.3%) Chadeka et al. (2017) in the Sesse Islands in Uganda (31.8%), John et al. (2008) in western Uganda (27.8%), Standley et al. (2010) in the Sesse Islands in Uganda (31.4%), Sang et al. (2014) in Nyanza in western Kenya (13%), Alemu et al. (2016) in Chuahit in northwestern Ethiopia (11.2%), Essa et al. (2012) Gorgora, northwestern Ethiopia (20.6%), Tadege and Shimelis (2017) in southern Ethiopia (31%). This difference could be explained by differences in ecological and climatic conditions, sample size, individual behaviors, and the abundance of intermediate host snails in water bodies (Ismail et al., 2022).
The prevalences of human schistosomiasis with S. haematobium (73.33%) and for S. mansonii (53.33%) corroborate with those obtained by Saotoing et al. (2016) who report a predominance of urinary infection with S. haematobium (19.26%) over those with S. mansonii (2.22%) among students in the town of Maga. Hotez et al. (2009) and Degarege et al. (2015) report that in Sub-Saharan Africa, more than 112 million cases of schistosomiasis are urogenital caused by S. haematobium. This difference would be due to the easy dispersion of S. haematobium eggs at the expense of those of S. mansoni (Wronski et al., 2014). According to Saotoing et al. (2011) and Afiukwa et al. (2019), the eggs of S. haematobium are directly released into the water during urination in the urine by infected individuals, whereas those of S. mansoni, discharged with feces even at the water's edge, must first wait for complete dilution of the feces for their complete release in order to be disseminated. Moreover, human habits of defecating in the bushes or at the water's edge do not directly facilitate this dilution (Lydig et al., 2009). However, the very high prevalences of schistosomiasis observed at this site reflect the endemicity of the parasitosis in the area and the lack of preventive and treatment measures taken by users to avoid infections.
The high risk of infestation of riparian animals is 4.2 times higher for fascioliasis and 3.2 times higher for paramphistomiasis compared to schistosomiasis due to the permanent frequenting of the lake's banks for grazing and watering. In these areas, infected cattle shed F. gigantica eggs thru their feces and promote the maintenance of the risk of disease transmission (Ernould et al., 2004; Hailegebriel et al., 2020). The high risk of F. gigantica infestation would be related to the nature of the environment conducive to animal grazing during dry seasons and the survival of L. natalensis populations. According to Djawe et al. (2018), Hailegebriel et al. (2022), and Siama et al. (2023), the proximity of pastures to watercourses promotes permanent miracidium-mollusk contact and increases the transmission range of the disease.
The populations using the lake who engage in activities, the risk of schistosomiasis infection is 3.32 times higher among swimsuits, 2.17 times higher among fishermen, and 1.30 times higher among car washcloths than among vegetable farmers. These results reflect the fact that for the former, direct body contact with water is more significant than for the latter, who, equipped with gloves, boots, and buckets to water their gardens, have very little water-body contact, which limits infections by furcocercariae (Calasan et al., 2018; Bakhoum et al., 2019; Hailegebriel et al., 2022).
The high risk of trematode infestation at site 1 would be due to intense human activities (fishing, agriculture, livestock farming, laundry...) that promote water-human-water-animal contacts and increase the risks of schistosomiasis and fascioliasis. According to Zongo et al. (2013), the density of humans/animals around the sites directly determines the richness of the waters in miracidia thru their urination and defecation in the aquatic environment, which increases the likelihood of reinfection thru human/animal-water contacts.


CONCLUSION
At the end of this study, it emerges that Lake Dang is a poorly diversified habitat in terms of mollusk species, but where medical and veterinary important mollusks such as L. natalensis, B. globosus, B. pfeifferi, and B. forskalii are found in the transmission of waterborne diseases such as fascioliasis and human schistosomiasis. Among them, L. natalensis is abundant and more frequent. The distribution of L. natalensis and B. pfeifferi is linked to grazing areas, while B. globosus and B. pfeifferi are linked to areas close to human dwellings. The overall prevalence of cercarial emissions is higher in L. natalensis, followed by B. globosus and B. pfeifferi. The cercarial emission rates are higher in stations 3, 2, and 1 during the hot and cold dry seasons than during the rainy season. In cattle, paramphistomosis was more prevalent than fasciolosis and bovine schistosomiasis, whereas in humans, schistosomiasis caused by S. haematobium was more significant than that caused by S. mansoni. Among the lake users, those who swim and fish were more at risk of Schistosomiasis infection, while cattle were more at risk of contracting fascioliasis and paramphistomiasis. The distribution of mollusks around areas of human and animal activity provides sufficient information about the epidemiological nature and the high risks of trematode transmission, with the possibility of circulation and hybridization of human schistosome species in cattle. A synergy of action thru the fight against intermediate host mollusks and education and awareness campaigns for the population on the modes of transmission of these diseases and means of prevention such as limiting bathing, defecation, and urination in contaminated waters could contribute to solving the problem by reducing the risk of infestations. In perspective, it would be wise to evaluate the knowledge, attitudes, and practices of the riparian populations regarding these diseases and to assess the possibilities of human schistosomiasis transmission thru cattle.
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