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Abstract 
Schistosomiasis is a major public health concern in Nigeria, with transmission linked to freshwater 
snail as intermediate hosts. This study investigated the distribution, speciation, cercarial shedding 
patterns, and molecular identification of freshwater snails from selected water bodies in Ibadan, Nigeria. 
A cross-sectional descriptive study was conducted in Bodija area of Ibadan, with snail sampling carried 
out at Kongi, Ikolaba, and Adeyi. Freshwater snails were collected using standard scooping and hand-
picking methods and identified morphologically using established taxonomic keys. Physico-chemical 
properties of the water bodies, including temperature, pH, electrical conductivity, total dissolved solids, 
and water transparency, were measured in situ and in the laboratory. Snails were examined for cercarial 
shedding and cercariae were identified morphologically to genus level. Molecular identification of two 
selected snail specimens was performed using PCR amplification and DNA sequencing, along with 
BLAST searches on NCBI databases. A total of 388 freshwater snails were collected, Physella acuta 
(102) and Melanoides tuberculata (286). Physico-chemical parameters were relatively stable and within 
ranges favorable for freshwater snail survival. Cercarial shedding was observed in 10 snails (2.6%), all 
of which were non-schistosome cercariae. Molecular analyses confirmed the species identity of the 
collected snails to be Physella acuta and Melanoides tuberculata. The absence of schistosome cercariae 
suggests a low level of active schistosomiasis transmission at the time of sampling. Continued 
surveillance with known vector snails, extended sampling periods, and parasite-specific molecular 
detection is recommended to better understand transmission dynamics and support schistosomiasis 
control strategies. 
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INTRODUCTION 
Schistosomiasis, also called bilhazia, is a neglected tropical disease (NTD) caused by parasitic 
trematodes of the genus Schistosoma (Dogara et al., 2022). The disease is transmitted through 
human contact with freshwater contaminated with cercariae from infected freshwater snails 
and these fresh water snails serve as intermediate hosts in the parasite’s life cycle (Oyeyemi 
et al., 2020). Thus, the presence of these snail hosts plays a critical role in the transmission 
dynamics of the disease schistosomiasis. Globally, schistosomiasis is a major public health 
concern, with high disease burden occurring in sub-Saharan Africa (SSA) (Tumwebaze, et al., 
2019). The persistence of the disease in SSA is linked to inadequate access to safe water, poor 
sanitation, and human contact with infested freshwater bodies (Tumwebaze, et al., 2019). 
These conditions are common in low-resource settings, where activities such as bathing, 
washing, fishing, and fetching water for domestic use increase the risk of infection (Akinwale 
et al., 2015). 
 
In Nigeria, schistosomiasis is widely distributed and is a significant cause of morbidity, 
especially among school-aged children in rural or peri-urban communities. Schistosoma 
haematobium, and Schistosoma mansoni, are the predominant species reported in Nigeria 
(Oyeyemi, et al., 2020).. Transmission of these parasites is dependent on presence of particular 
freshwater snail species, such as; Bulinus truncatus, Bulinus globosus, and others which thrive 
in stagnant water bodies (Nwoko, et al., 2021). Despite ongoing control efforts, schistosomiasis 
remains endemic in many parts of Nigeria, due to the continued presence of suitable snail 
habitats and poor surveillance of snail intermediate hosts (Oloyede et al., 2017). This study 
was aimed at understanding the distribution and predominant freshwater snail species by 
accurately identifying these snails using morphological and molecular methods of 
identification. The snails were obtained in selected areas of Ibadan, Nigeria, to provide 
baseline data that may support schistosomiasis control strategies.  
 
MATERIALS AND METHODS  
The Study Area 
The study was conducted in Ibadan, the capital city of Oyo State, located in southwestern 
Nigeria. Ibadan lies within the tropical wet-and-dry climatic zone and is characterized by an 
average annual rainfall ranging from 1,250 to 1,800 mm. Ambient temperatures typically 
range between 27°C and 32°C, with relative humidity values of approximately 75%–90% 
(NPC, 2006). The city experiences a major rainy season from late April to July and a minor 
rainy season from late September to early November, separated by a brief dry period known 
as the August break (NiMet,2010). The study was carried out in Bodija area, a prominent 
district within Ibadan North Local Government Area (LGA). Ibadan North LGA situated 
between longitudes 3°53′ and 3°56′ East and latitudes 7°23′ and 7°29′ North, covering an 
estimated land area of 145.58 km². In Bodija, the sampling location was at Kongi, Ikolaba, and 
Adeyi (Oyo State Government, Ministry of Lands & Survey, 2010). The sites were chosen due 
to frequent human–water activities, including bathing, washing, and fetching of water which 
are known to facilitate schistosomiasis transmission. 
 
Study Design 
A cross-sectional descriptive study design was employed to assess the distribution, 
abundance, and species composition of freshwater snails in the study area. Molecular 
techniques were then applied to accurately identify a subset of the snail species that may serve 
as intermediate hosts of schistosome parasites. Sampling was conducted during the dry 
seasons in the months of February and March 2025. 
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Snail Collection 
A stratified random sampling technique was adopted to ensure representative coverage of 
freshwater snail habitats within Bodija. Water bodies in the area were mapped and 
categorized into streams, ponds, drainage canals, and rivers. From each category, specific 
sampling points were randomly selected and collection of snail was performed using standard 
scooping and hand-picking methods (Ugbomoiko et al., 2022). Sampling was carried out along 
shorelines and within aquatic vegetation using a wire mesh scoop with a mesh size of 2 mm. 
Each sampling point covered approximately 10 meters of the riverbank and was sampled for 
30 minutes by two trained personnel to ensure consistency. Collected snails were immediately 
transferred into labeled, perforated plastic containers containing water from the collection site 
to maintain viability and prevent suffocation. Each container was clearly marked with the site 
name and date of collection. The snails were transported to the laboratory for sorting, 
identification, and further analyses (Ugbomoiko et al., 2022). 
 
Morphological Identification and Abundance Assessment 
In the laboratory, snails were sorted and identified to species level based on shell morphology 
using standard taxonomic keys (Christensen & Brown,1983).. The total number of snails 
collected at each sampling point was recorded, and species-specific abundance was 
determined. The prevalence of snail specie varied across the three sample sites Kongi, Ikolaba, 
and Adeyi. Prevalence was calculated using the formula: 

𝑃𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒 (%) =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑎  𝑓𝑟𝑒𝑠ℎ𝑤𝑎𝑡𝑒𝑟 𝑠𝑛𝑎𝑖𝑙𝑠 𝑐𝑜𝑙𝑙𝑒𝑐𝑡𝑒𝑑  

Total  freshwater snails collected at the site
× 100        

 
Cercarial Shedding  
Following morphological identification, individual snails were examined for cercarial 
shedding. Each snail was rinsed with distilled water and placed into separate wells of 12- or 
24-well culture plates containing 10 mL of filtered water from the original collection site. The 
plates were exposed to indirect sunlight for 6–12 hours to stimulate cercarial emergence. After 
exposure, the water in each well was examined visually and under a dissecting microscope 
for the presence of cercariae. Detected cercariae were identified to the genus level based on 
morphological characteristics. The proportion of infected snails was calculated as the 
percentage of snails shedding cercariae relative to the total number examined (Oloyede et al., 
2017). 
 
Molecular Identification of Snails 
Genomic DNA was successfully extracted from the collected freshwater snail samples using 
the Quick-DNA™ Miniprep Plus Kit (Zymo Research). The target mitochondrial gene regions 
were amplified using PCR with species-specific primers, targeting the cytochrome c oxidase 
subunit I (COI) and 16S rRNA regions. To verify successful amplification, the PCR products 
were subjected to agarose gel electrophoresis and visualized under UV light. A Fast DNA 
Ladder was used as a molecular size standard. The ladder contains DNA fragments of known 
base pair lengths, ranging from 50 base pairs (bp) to 10 kilobases (kb), which allowed for 
accurate estimation of the amplified product sizes. The PCR products produced visible bands 
corresponding to the expected fragment sizes, confirming the successful amplification of the 
target regions (Moruf and Muhammad, 2023). 
 
The presence of clear, distinct bands particularly around the 600–900 bp range for COI and 
16S markers indicated high-quality amplification suitable for sequencing. Two samples were 
successfully amplified and sequenced. Purified amplicons were sequenced in both forward 
and reverse directions using the BrilliantDye™ Terminator Cycle Sequencing Kit v3.1 
(Nimagen) and further purified with the ZR-96 DNA Sequencing Clean-up Kit™ (Zymo 
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Research, Catalogue No. D4050). Sequencing was performed on an ABI 3500xl Genetic 
Analyzer (Applied Biosystems, Thermo Fisher Scientific) (Moruf and Muhammad, 2023).  
 
The resulting .ab1 files were edited and analyzed using BioEdit Sequence Alignment Editor 
version 7.2.5. Species identification was confirmed by comparing obtained sequences with 
reference sequences in the National Center for Biotechnology Information (NCBI) database 
using the BLAST algorithm. The first sample, labeled BL01ADEYI, displayed a 99.00% 
sequence similarity to Physella acuta (GenBank accession number OQ561512.1). The second 
sample, ML02ADEYI, showed a 99.81% sequence similarity with Melanoides tuberculata 
(GenBank accession number AY010517.1). These high-percentage matches strongly confirm 
the identity of the snail species with a high degree of accuracy, indicating the effectiveness of 
the molecular techniques employed (Moruf and Muhammad, 2023). 
 
RESULTS  
Table 1: Physico-Chemical Properties of Water Samples from Freshwater Habitats in 
Kongi, Ikolaba, and Adeyi in Bodija, Ibadan 

Parameter 
Kongi (Mean ± 

SE) 
Ikolaba (Mean ± 

SE) 
Adeyi (Mean ± 

SE) 

Temperature (°C) 28.5 ± 0.3 29.0 ± 0.2 28.8 ± 0.4 

pH 6.8 ± 0.1 7.0 ± 0.1 6.9 ± 0.2 

Electrical Conductivity (µS/cm) 420 ± 15 430 ± 12 425 ± 10 

Total Dissolved Solids (mg/L) 260 ± 8 270 ± 10 265 ± 7 

Dissolved Oxygen (mg/L) 6.2 ± 0.3 6.0 ± 0.2 6.1 ± 0.2 

Biochemical Oxygen Demand 
(mg/L) 

3.5 ± 0.2 3.7 ± 0.1 3.6 ± 0.2 

Water Transparency (cm) 45 ± 2 47 ± 1 46 ± 1 

Water Velocity (m/s) 0.15 ± 0.01 0.12 ± 0.02 0.14 ± 0.01 

Water Depth (cm) 55 ± 3 58 ± 2 57 ± 3 

 
Table 2: Distribution of Snails Species found Sample Sites  

Sample Area  No of snail Collected  Physella acuta Melanoides tuberculata 

Kongi 178 32 146 

Ikolaba 110 50 60 

Adeyi 100 20 80 

Total  388 102 286 

 
 
Table 3: Prevalence (%) of Physella Acuta in sampling sites 

Sample Area  No of snail Collected  Physella Acuta Prevalence (%) 

Kongi 178 32 17.98 

Ikolaba 110 50 45.45 

Adeyi 100 20 20.00 

Total  388 102 26.29 
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Table 4: Prevalence (%) of Melanoides Tuberculata in sampling sites 
Sample Area  No of snail Collected  Melanoides Tuberculata Prevalence (%) 

Kongi 178 146 82.02 

Ikolaba 110 60 54.55 

Adeyi 100 80 80.00 

Total  388 286 73.71 

 

Table 5: Cercarial Shedding among Freshwater Snails Collected from Selected Sites in 
Ibadan, Nigeria 

Sample 
Area 

Snail Species 
Number Examined 

(n) 
Number Shedding 

Cercariae 
Cercarial Type 

Prevalence 
(%) 

Kongi Physella acuta 32 1 Non-schistosome 3.1 

Kongi 
Melanoides 
tuberculate 

146 3 Non-schistosome 2.1 

Ikolaba Physella acuta 50 2 Non-schistosome 4.0 

Ikolaba 
Melanoides 
tuberculate 

60 1 Non-schistosome 1.7 

Adeyi Physella acuta 20 1 Non-schistosome 5.0 

Adeyi 
Melanoides 
tuberculate 

80 2 Non-schistosome 2.5 

Total — 388 10 — 2.6 

 
Table 6: Sequence Prediction Report 

S/No Sample 
ID 

Organism Sequence 
length (bp) 

% 
identity 

Accession no of 
BLAST hit 

E-value Highest query 
coverage (%) 

1 BL01ADEYI Physella acuta 501 99.00% OQ561512.1 0.0 100% 
2 ML02ADEYI Melanoides tuberculata 516 99.81% AY010517.1 0.0 100% 

 
DISCUSSION 
This study investigated the spread, species type, and cercarial shedding patterns of freshwater 
snails sampled from selected water bodies in Ibadan, Nigeria, with the aim of assessing their 
potential role in schistosomiasis transmission. This study integrated field-based snail 
sampling, cercarial shedding, and molecular identification techniques, to provide insights into 
the ecology that support freshwater snail populations and the associated risk of trematode 
transmission. Freshwater snail sampling was conducted across three selected locations within 
Bodija area of Ibadan. The sites for the sampling were; Kongi, Ikolaba, and Adeyi all within 
the Bodija area axis of Ibadan. 
 
The physico-chemical analysis of water samples from study sites showed relatively stable 
environmental conditions (Table 1). Water temperature ranged from 28.5°C to 29.0°C, and pH 
values ranged from 6.8 to 7.0, which is fairly neutral PH and therefore conditions were 
favorable for the survival of freshwater snails. Electrical conductivity (420–430 µS/cm) and 
total dissolved solids (260–270 mg/L) indicated moderate mineral content in the water bodies. 
Dissolved oxygen levels (6.0–6.2 mg/L) and water transparency (45–47 cm) show the 
waterbodies to be well-oxygenated and clear. Water velocity and depth varied slightly among 
but remained within ranges suitable for snail habitation. These physico-chemical parameters 
suggest that the sampled freshwater habitats provided suitable conditions for proliferation of 
snail populations that can serve as intermediate hosts for schistosome parasites and was also 
similar to many reports and findings on habitats where freshwater snails have been collected 
and sampled (Anyanwu, et al., 2025). 
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A total of three hundred and eighty-eight (388) freshwater snails were recovered from these 
sites. Out of the 388 freshwater snails, 286 individuals were identified using morphological 
techniques to be Melanoides tuberculata, while 102 were Physella acuta. Results from the study 
showed the dominance of Melanoides tuberculata, suggesting that this specie had greater 
ecological tolerance and adaptability for survival in the Bodija freshwater ecosystem. 
Molecular identification methods of just two snails confirmed the presence of two species, 
Physella acuta and Melanoides tuberculata, both belonging to the subclass Pulmonata. Among 
the two species, Melanoides tuberculata was recorded as the most abundant, with wider 
distribution and higher population density in all sampling locations. Kongi area of Bodija had 
the highest number of snails, showing it to be a more favorable habitat for snail reproduction, 
perhaps due to factors such as water flow, vegetation, and organic matter content. Ikolaba-
Salami and Adeyi had lower numbers of snails when compared to Kongi, although both 
species were still present (Kundid, et al., 2024). 
 
The presence and identification of Melanoides tuberculata among samples in this study is 
significant as the specie is a well-known intermediate host for various kinds of parasitic 
trematodes (Abdulkadir, et al., 2017). Although Physella acuta is not a direct vector for 
Schistosoma parasites, its ecological role and presence in freshwater habitats could influence 
disease dynamics by creating competition for resources while interacting with other vector 
snail species (Tookhy, et al., 2023). These results of this study are reliable baseline data for 
snail species distribution in Bodija area of Ibadan(Abdulkadir, et al., 2017). 
 
Cercarial shedding results show a prevalence of infection among the snail samples across the 
three sampling areas (Table 5). Of the 388 snails examined, only 10 (2.6%) shed cercariae, and 
were identified to be  non-schistosome types. Physella acuta showed slightly higher shedding 
rates than Melanoides tuberculata across all sites, with the highest prevalence recorded at Adeyi 
(5.0%), followed by Ikolaba (4.0%) and Kongi (3.1%). In contrast, Melanoides tuberculata 
showed consistently lower values, ranging from 1.7% to 2.5%. The low cercarial shedding 
rates observed suggest limited active transmission of trematode infections at the time of 
sampling, perhaps due to seasonal factors or unfavorable conditions for parasite development 
(Daniel et al., 2024). Yet, cercariae in both snail species show the potential role the snails can 
play in maintaining trematode transmission cycles within the study area, especially as the 
area has high human – water contact and activities (Salawu and Odaibo, 2014). 
 
The molecular and morphological analysis revealed the presence and dominance of two 
invasive pulmonate species: Melanoides tuberculata and Physella acuta. The abundance, 
distribution pattern, and molecular identity of these species have been seen in regional and 
global studies. The high prevalence of Melanoides tuberculata, (73%) indicates the resilience and 
ecological strength of the specie (Tumwebaze, et al., 2019). This aligns with studies from 
southwestern Nigeria, where researchers found Melanoides tuberculata,, dominant in 
freshwater samples. This trend was also seen in Ovistudies conducted in Adamawa state and 
even Ibadan where M. tuberculata was dominant in schistosomiasis-endemic habitats (Danil et 
al., 2024;  Oladejo et al., 2021).  
 
These patterns show that Melanoides tuberculata, can thrive in conditions typical of southern 
Nigerian freshwater bodies, such as slow-moving water, decaying vegetation, and high 
organic content. Physella acuta was less dominant in this study (26%) and past reports have 
listed it as a successful invader in both natural and artificial water systems, capable of thriving 
in a wide range of ecological niches (Oladejo et al., 2021). Environmental variability perhaps 
explains differences in snail population density. Factors such as water flow rate, aquatic 
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vegetation, substrate composition, and human activities play roles in shaping snail 
communities (He et al., 2025, Yumnam, et al., 2024).  
 
Ecological studies in the Yewa North, Southwestern Nigeria reported similar findings, with 
snail density and species richness influenced by local habitat conditions. Findings from this 
study show the importance of integrating ecology and molecular diagnostics in the 
management of schistosomiasis (Oso and Odaibo, 2021).  The absence of schistosome cercariae 
in the examined snails suggests a low level of active schistosomiasis transmission within the 
study sites at the time of sampling (Manyangadze, et al., 2016). However, these snail species 
(Physella acuta and Melanoides tuberculata) are not intermediate hosts of Schistosoma species in 
Nigeria. 
   
CONCLUSION 
The morphological and molecular identification of freshwater snails revealed the presence of 
Physella acuta and Melanoides tuberculata, which are species not involved in the direct 
transmission of human schistosomiasis. This suggests that, at the time of sampling, the risk of 
human schistosomiasis transmission in the study area is low. However, both species play 
ecological roles and may influence transmission dynamics by affecting population of 
medically important snails by competing for resources. The study provides foundational data 
on snail biodiversity and points out the need to integrate parasitological and molecular 
surveillance into schistosomiasis risk assessment and control strategies. 
 
RECOMMENDATIONS 
Based on the findings of this study, we recommended that future research and control 
strategies for schistosomiasis must include parasite-specific molecular identification 
techniques, such as PCR or qPCR targeting Schistosoma DNA, to detect latent or pre-latent 
infections in due to the weakness in the use of conventional cercarial shedding methods. Snail 
sampling should also be done on a wider range of freshwater habitats for extended periods to 
account for seasonal variations. Comprehensive ecological assessments such as water quality, 
aquatic vegetation, and snail population density should be investigated to understand better 
environmental factors influencing snail distribution. Capacity training in molecular 
diagnostic techniques for local researchers, laboratory personnel, and public health officers is 
important to improve surveillance and response strategies.  
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