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Abstract 

This study was carried out to determine the abundance and distribution of freshwater snails at 

Warwade dam. The freshwater snails were sampled using handpicking and long handled net 

from ten sampling sites along the bank of the dam. The physico-chemical parameters: pH, 

conductivity, alkalinity, depth and temperature were also measured using standard methods. 

A total of 866 individual freshwater snails comprising four species were identified. Results 

indicated that Bulinus globosus had the highest abundance, 568 individuals (65.58%), 

followed by Melanoides tuberculata (191, 22.05%), Bellamya unicolor (91, 10.50%) and 

Lymnae natalensis (16, 1.84%), andthere was significant difference between the species at 

5% level of significance. All the ten sampling sites had the presence of B. globosus, M. 

tuberculata and B. unicolor, but L. natalensis was not found in four sites. The mean 

distribution and abundance of the freshwater snails according to sampling sites in order of 

increasing size is; 1>6 >10>7>9>8>2>3>4&5. However, Kruskal Wallis test revealed that the 

difference between the sampling sites was not significant at 5% level. B. globosus and L. 

natalensis are of medical and veterinary importance, respectively. The physico- chemical 

parameters measured revealed that the water body sampled was slightly acidic (6.55 – 6.77) 

while conductivity and alkalinity were low with a range of 216 – 225µmhos and 29 – 

40mg/Lcaco3 respectively. Temperature ranged from 27- 28˚C. Kruskal Wallis test showed 

that the physico-chemical parameters remain the same across all the sampling stations. All 

the physico- chemical parameters appear to favour the survival of freshwater snails and the 

plants serves as source of food and microhabitats. It is therefore recommended that effort 

should be made to educate the inhabitants of the area on the need to take preventive measures 

against coming into direct contact with the freshwater snails that are of medical importance.  

 

Keywords: Freshwater snails, Physico-chemical, Distribution, Urinary schistosomiasis, 

Fascioliasis 

 

Introduction 
Freshwater snails are of great public health 

importance, as some species are known to 

serve as vectors in the transmission of 

diseases to humans and animals. A review 

of the taxonomy of freshwater snails 

revealed that there are about 4,000 species 

of freshwater gastropods (Strong et al., 

2008). They are widely known to be hosts 

in the lifecycles of a variety of human and 

animal parasites, particularly trematodes or 

"flukes" (Strong et al., 2008). About 350 

snail species are estimated to be of 

possible medical or veterinary importance, 

and most intermediate hosts of human 

Schistosomaparasites belong to three 

genera, Biomphalaria, Bulinus 

andOncomelania. In Africa and Americas, 

snails of genus Biomphalariaserve as 

intermediate hosts of S. mansoni, snails of 
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the genusBulinusserve as the intermediate 

hosts of S. haematobium in Africa and the 

Eastern Mediterranean, as well as of S. 

intercalatumin Africa. In southeast Asia, 

Oncomelaniaserves as the intermediate 

host of S. japonicum, and the intermediate 

host of S. mekongi(WHO, 1993). 

Snails can be divided into two 

main groups: aquatic snails that live under 

water and cannot usually survive 

elsewhere (Biomphalaria, Bulinus), and 

amphibious snails adapted for living in and 

out of water such as Oncomelania. Snail 

habitats include almost all types of 

freshwater bodies ranging from small 

temporary ponds and streams, to large 

lakes and rivers, and within each habitat, 

snail distribution may be patchy and 

detection requires examination of different 

sites (WHO, 1993). Snail abundance, 

distribution, and density vary significantly 

with the season. Generally, freshwater 

snails occur in shallow water near the 

shores of lakes, ponds, marshes, streams 

and irrigation channels (WHO, 1993). 

They live on water plants and mud that is 

rich in decaying organic matter, and they 

can be found on rocks, stones or concrete 

covered with algae or on various types of 

debris. They are most common in waters 

where water plants are abundant and in 

water moderately polluted with organic 

matter, such as feces and urine, as is often 

the case near human habitations (Jordan et 

al., 1980).  

Plants serve as substrates for 

feeding and oviposition as well as 

providing protection from high water 

velocities and predators such as fish and 

birds. Freshwater snails die when stranded 

on dry land in the dry season. However, a 

proportion of some snail species are able 

to withstand desiccation for months, while 

buried in the mud bottom by sealing their 

shell opening with a layer of mucus (Idris 

and Ajanusi, 2002). Freshwater snails can 

survive outside water for short periods. 

Reproduction temperatures ranges between 

22 °C and 26 °C are usually optimal, but 

Bulinussnails in Ghana and other hot 

places have a wider temperature range. 

The snails can easily survive between 10 

°C and 35 °C. They are not found in salty 

or acidic water (Pitchford, 1981).  

Snail ecologists have tried to 

correlate snail distribution with physico- 

chemical factors and to discover the ranges 

of these factors within which the snails 

thrive. Seasonal changes in rainfall, water 

level, and temperature cause marked 

fluctuations in snail population densities 

and transmission rates. Reservoirs that 

contain water for several months of the 

year in Sahelian Africa can be intensive 

transmission sites of urinary 

schistosomiasis during a very limited 

period, because survivingBulinusspecies 

rapidly recolonize the reservoirs after the 

rains start (Jorgensen et al., 2007). 

Oncomelania snails can survive periods of 

drought because they possess an 

operculum capable of closing the shell 

opening. Aquatic vegetation and physical 

factors, such as water current, temperature, 

turbidity, transparency and distribution of 

suspended solids. Chemical factors, such 

as ion concentration and dissolved gases in 

water as well as biological factors, such as 

availability of food, competition and 

predator-prey interactions have been 

identified to affect the ecology of snails, 

and other intermediate hosts of diseases, 

hence their focal and seasonal distributions 

(Ofoezie, 1999).  

Warwade dam is an earth dam 

constructed solely for the purpose of 

irrigation, but other anthropogenic 

activities, specifically fishing, washing and 

water supply for the immediate 

communities are undertaken. Just like any 

standing water, Warwade dam is likely to 

harbor intermediate hosts that are 

responsible for transmission of diseases, 

such as malaria and bilharziasis. 

Moreover, findings by other studies (e.g. 

Ahmad et al. 2015; Bashir et al., 2016) 

revealed that S. mansoni and S. 

haematobium is endemic among aged 

school children in Dutse town and S. 

haematobium among patients aged 1 – 25 
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years attending Rasheed Shekoni 

Specialist Hospital, Dutse, respectively. 

Although, the dam has been constructed 

for over three decades, there has been no 

attempt to investigate the possible vectors 

of these vector borne diseases. Therefore, 

this paper attempt to determine the 

abundance and distribution of freshwater 

snails, especially those that have been 

implicated in the transmission of 

schistosomiasis in Warwade Dam, Dutse, 

Jigawa State. 

 

Materials and methods 

Study area 

Warwade dam is situated in Dutse Local 

Government, Jigawa State (11°45'N, 

9°13'03E). The village where the dam is 

located is about 10 Km from Dutse town, 

the capital of Jigawa State. Construction of 

the dam began in 1970 by the 

administration of the Military Governor of 

old Kano State (comprised of present day 

Kano and Jigawa States) Police 

Commissioner Audu Bako and was 

commissioned by the Military Governor of 

still the old Kano State Colonel Sani Bello. 

The estimated volume of water the dam is 

capable of containing is about 300 million 

meter cube. 

 

Sampling stations 
Ten sampling stations were selected along 

the bank of the dam with most visible 

frequency of human activities, especially 

fishing, farming, and washing of cloth. 

Each sampling station covered a distance 

of about 10 meters along the shoreline and 

3 meters in-shore. 

 

Sampling of freshwater snails  
Each of the ten sites was sampled forth 

nightly during the month August 2017 for 

the presence of freshwater snails. Snails 

were searched using long handled steel 

nets and handpicking. The collected snails 

were kept in labeled plastic containers, and 

identified at the Biology Laboratory, 

Federal University Dutse based on shell 

morphology described by Brown (1994). 

The freshwater snails were counted to 

determine the number of individual of 

each species collected per site. 

 

Determination of physico-chemical 

properties  

Surface water samples for determining 

physical and chemical factors were 

collected in 1 Litre labeled plastic 

containers and were taken to Chemistry 

Laboratory, Federal University Dutse 

where they were analyzed. Total alkalinity 

was determined by titration with standard 

sulphuric acid (0.02N H2SO4) using 

phenolphthalein and methyl orange 

indicator. Conductivity and pH were 

determined using an electric conductivity 

meter (Model 7020) and a pH meter, 

respectively. Surface water temperature 

was measured directly with ordinary 

mercury in glass thermometer. Depths of 

water body at a distance of 3 meters in-

shore areas were determined with a meter 

rule. 

 

Determination of plant species 

associated with freshwater snails 

The plants associated with the freshwater 

plants were collected and identified using 

standard keys in the Herbarium of 

Department of Biological Sciences, 

Federal University Dutse, Dutse, Jigawa 

State. 

 

Statistical analysis 

Descriptive statistics was used in the data 

analysis, which is presented in form of 

tables. Inferential statistics, specifically 

mean, standard deviation (SD) and 

variance were calculated to compare 

distribution and abundance of freshwater 

snails in terms of species and sampling 

sites. In addition, Kruskal- Wallis test was 

used to determine if there is significant 

difference in terms distribution and 

abundance between species of the 

freshwater snails and between the ten 

sampling sites or stations at 5% level of 

significance. The same test was also used 

to determine if there is significant 
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difference with the respect to physico-

chemical factors between the ten sampling 

stations. 

 

  Results  
  The result of this study revealed a total of 

866 individual snails of four species from 

the ten sampling sites of Warwade Dam. 

Their individual abundance and 

distribution was: Bulinus globosus 568 

(65.58%), Melanoides tuberculata 191 

(22.05%), Bellamya unicolor 91 (10.50%) 

and Lymnea natalensis 16 (1.84%). 

Analysis using Kruskal- Wallis test 

showed that there was significant 

difference in distribution and abundance 

between the different species (ᵡ
2
 = 33.150, 

p≤0.001). All the sampling sites had the 

presence of B. globosus, M. tuerculata and 

B. unicolor, but L. natalensis was not 

found in sites 2, 8, 9 and 10.  

 

Table 1: Abundance and distribution of freshwater snails collected from Warwade Dam 

 

Snail 

species/ 

Sampling 

Sites 

Bulinus 

globosus 

Melanoides 

tuberculata 

Bellamy 

unicolor 

Lymnea 

natalensis 

Total Mean Abundance 

(%) 

 

S.D VAR 

S 1 41 7 5 2 55 13.75 6.35 18.73 334.25 

S 2 60 21 12 0 93 23.25 10.74 25.97 711.33 

S 3 77 19 8 2 106 26.50 12.24 34.88 1216.67 

S 4 65 28 17 4 114 28.50 13.16 26.24 688.33 

S 5 63 28 18 5 114 28.50 13.16 24.85 617.67 

S 6 25 17 12 2 56 14.00 6.47 9.63 92.67 

S 7 50 24 7 1 82 20.50 9.47 21.94 482.67 

S 8 75 22 4 0 101 25.25 11.66 34.52 1191.58 

S 9 57 21 6 0 84 21.00 9.70 25.57 654 

S 10 55 4 2 0 61 15.25 7.04 26.55 704.92 

Total 568 191 91 16 866  100   

Mean 56.8 19.1 9.1 1.6      

Abundance 

(%) 

65.58 22.05 10.50 1.84 100     

S.D 15.51 8.01 5.45 1.78      

VAR 240.52 64.10 29.66 3.16      

 

Generally, the mean distribution and 

abundance of the species varied 

significantly across the different sampling 

sites of the water body. In terms of mean 

distribution and abundance, B. globosus 

was the most dominant species in all the 

sampling sites, followed by M. 

tuberculata, then B. unicolor and the least 

L. natalensis. A pair wise comparison 

showed that the significant difference lies 

between the following pairs of species of 

freshwater snails; L. natalensis and M. 

tuberculata, L. natalensis and B. Globosus, 

and B. unicolor and B. globosus. 

Incidentally, the most abundant, B. 

globosus has been shown to serve as an 

intermediate host of S. haematobium that 

causes urinary schistosomiasis, was found 

in all the ten sampling stations in Warwade 

Dam. However, the mean distribution and 

abundance according to sampling sites 

showed that sites 4 and 5 had the highest 

followed by site 3 while site 1 had the least 

mean distribution and abundance of 

freshwater snails. The mean distribution 

and abundance of the freshwater snails 

according to sampling sites in order of 

increasing size is represented as follows 
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1>6>10>7>9>8>2>3>4 & 5. The Kruskal- 

Wallis test revealed that the distribution 

and abundance of the different sampling 

sites or stations was not significant (x
2  

= 

3.360, p  = 0.948). 

The physico-chemical parameters 

of the water collected from the sampling 

stations in Warwade dam is presented in 

Table 2. The water temperature ranged 

from 27- 28˚C with a mean of 27.4˚C. The 

depth of the sites sampled ranged from 21 

– 27 cm with an average of 25.2 cm, which 

indicate that the area is shallow. The 

conductivity ranged from 216 – 225 

µmhos with a mean of 219.7 µmhos and 

the pH ranged from 6.55 – 6.77 with an 

average of 6.77. Alkalinity ranged from 

29.00 – 40.00 mg/Lcaco3 with a mean of 

34.7. The result of Kruskal- Wallis test 

showed that the physico-chemical 

parameters are same across all the 

sampling sites (x
2 

= 3.36, p = 0.999).  The 

result also indicates that the water body 

sampled was slightly acidic while 

conductivity and alkalinity were 

low. Snails that were encountered during 

the study were mostly found attached to 

plants such as water lily (Nymphaeaceae), 

nutgrass (Cyperus rotundus), and water 

lettuce (Pistia stratiotes).  

 

Table 2: Physico-chemical characteristics of water body from sampling sites of 

Warwade dam  

Parameter Water 

Temperature(˚C) 

Depth 

(cm) 

Conductivity 

(µmhos) 

  pH Alkalinity 

(mg/LCaCO3) 

 

S 1    28 23    225 6.76 40.00 

S 2    27 22    219 6.58 36.50 

S 3    27 27    2I5 6.64 37.50 

S 4    27 21    218 6.60 32.50 

S 5    27 34    217 6.77 33.50 

S 6    27 35    220 6.70 37.00 

S 7    27 25    219 6.64 31.00 

S 8    28 21    226 6.72 29.00 

S 9    28 27    216 6.63 36.00 

S 10    28 27    222 6.55 34.00 

 

Discussion 
The study has identified four snail species 

namely, B. globosus, B. unicolor, M. 

tuberculata and L. natalensis in Warwade 

dam. Three out of these species are of 

medical and veterinary importance. B. 

globosus was the most abundant andhas 

been established as an intermediate host of 

urinary schistosomiasis caused by S. 

haematobium. This finding is in consistent 

with other studies (Ntonifor and Ajayi 

2007; Omonijo, Asaolu and Ofoezie, 

(2016) from Bauchi and Ekiti states, 

Nigeria. Therefore, its presence in large 

numbers and from all sampling sites 

during the survey seems to suggest it may 

the vector responsible for the transmission 

of S. haematobium that causes urinary 

schistosomiasis in the study area. The 

second most abundant species, M. 

tuberculata has also been implicated in the 

transmission of some trematodes borne 

infections elsewhere (Alexandre et al., 

2005).  

Although L. natalensis appeared 

the least in terms of abundance and was 

collected in six out of the sampling sites, 

its presence is also of great public health 

importance as is known to transmit 

Fasciola gigantica or F. hepatica that 

causes fascioliasis, the liver rot disease in 

ruminants. Although the richness of the 

snail species in the study area was not 

considerable, the presence of the recorded 
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(four) species could be due favourable 

conditions of the studied areas, such as 

vegetation, temperature, low current and 

shallowness of the water body. 

Temperature has been recognized as an 

important factor on any biotope especially 

freshwater snails (Hira, 1970). Several 

studies have reported the influence of 

temperature on certain stages of aquatic 

snails.  

In this study, the ranges of the 

recorded temperature (27 – 28 °C) appears 

to be favourable to the aquatic snails, as 

there were no significant changes in 

temperature throughout the sampling 

stations. This is similar to the findings of 

Madsen (1985). High temperatures cause 

thermal stress in snail vector and show an 

inverse relationship with dissolved oxygen 

(Hofkins et al., 1991). Snail intermediate 

hosts of Schistosoma are intolerant of 

strong currents, and breeding colonies are 

not found in swift flowing streams or 

water bodies. They are usually found in 

areas where the velocity off low is below 

40 cm/s (Jones, 1993). The depth of the 

study area ranges from 21- 35 cm, which 

appears to be favourable to the aquatic 

snails. This is in line with the study of 

Jones (1993). This probably also accounts 

for most of the snails in the present study 

being recovered along the littoral zone; 

where the water current velocity is very 

low. Snails that were encountered during 

the study were mostly found attached to 

plant such as water lily, nutgrass, and 

water lettuce.  

The pH of the sampled water was 

slightly acidic; this could probably be due 

to contamination of the water by organic 

and inorganic fertilizers from the 

surrounding farmlands. It was noted that, 

the local people in the study area used 

soaps and detergents for washing clothes, 

motorcycles and bath. Moreover, the 

alkalinity and conductivity of the water 

were low, which could be due to the peak 

of rainfall during period of sampling. 

The reason for the dominance by B. 

globosus could be explained by the fact 

that the water provides optimum 

temperature for its hatching. In addition, it 

is adapted to survive in standing water, 

and that the sampling was done at the peak 

of the raining season (month of August), 

the periods when B. globosus had fully 

recolonize its habitat. Similar explanation 

goes for the distribution and abundance of 

M. tuberculata, which is known to thrive 

only in standing or slow flowing water 

bodies (Rader, Belk and Keleher, 2011). In 

addition, it was reported by previous 

studies (Alexandre et al., 2005), that it is 

an invasive species, which competes well 

with B. globosus and Biomphalaria spp. 

The least abundance of L. natalensis could 

simply be due to its ability to thrive well in 

flowing water bodies. 

 

Conclusion 

This study has established the abundance 

and distribution of freshwater snails in 

Warwade dam. It also revealed that three 

species; B. globosus, M. tuberculata and L. 

natalensisthat are of medical and 

veterinary importance. The most abundant 

species, B. globosus has proven to transmit 

S. haematobium that causes urinary 

schistosomiasis, while the second most 

abundant, M. tuberculata has also been 

implicated in the transmission of some 

trematodes borne infections (Alexandre et 

al., 2005). In contrast, the least in terms of  

 

abundance, L. natalensis is also of great 

public health as is known to transmit 

Fasciola gigantica or F. hepatica that 

causes fascioliasis, the liver rot disease in 

ruminants. It is recommended that 

theJigawa State Ministry of Health and 

relevant stakeholders create public 

awareness on the wise use of the water 

body, how the disease (s) is transmitted 

and the preventive measures to be taken by 

the local people living around it, especially 

fishermen, farmers and children that 

frequent the water body. 
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