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INTRODUCTION 
reshwater snails are organisms that are important in the 

food chain and food web of the freshwater ecosystem. 

Besides, some freshwater snails that inhabit especially 

standing waters are of medical and veterinary importance. 

About 350 species are estimated to be of medical and 

veterinary importance and human intermediate hosts of 

human schistosomes belong to three genera; Biomphalaria, 

Bulinus and oncomelania. Bulinus species causes intestinal 

schistosomiasis, Biomphalaria species causes urinary 

schistosomiasis and Oncomelania species causes fascioliasis or 

liver rot in animals (Melo et al., 2012). The distribution and 

abundance of freshwater snail populations that serve as 

intermediate host are influenced by temperature, food supply, 

predators, parasites, rainfall and water composition. Others 

are sunlight, flowering aquatic weeds, abundance of micro 

flora and high dissolved oxygen contribute to the abundance  
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of freshwater snails (Hosea et al., 1998). Snail abundance, distribution and density vary 

significantly with season (WHO, 1993).Biotic factors such as availability and density of 

aquatic macrophytes have also been reported to play vital roles in the distribution of snails 

in different parts of Africa (Ofoezie, 1999). Physico-chemical parameters of the water 

body that are considered as most important factors in the aquatic environment 

particularly for freshwater snails are temperature, pH, turbidity, dissolve oxygen, calcium, 

magnesium and phosphate (Abbasi et al., 2011). Various physico-chemical and biological 

and distribution of freshwater snails in relation to some physiochemical 

parameters of the dam. Four sampling sites which include human activity, 

vegetation cover, lentic water and lotic water were randomly selected for the 

study along the bank of the dam. Freshwater snails were collected in each of the 

four sampling sites using long handled scoop net with mesh 0.2mm and hand 

picking methods. Using standard procedures, both the samples and associated 

plants were analyzed in Federal University Dutse. A total of 2,027 species of fresh 

water snails spread across ten species were identified in order of increasing 

abundance as follows: Bulinus globosus 12(0.6%), Lymnea natalensis 12(0.6%), 

Bulimulus teniussumus 12(0.6%), Monarch cantiana 13(0.6%), Gabbiela humerosa 

14(0.7%), Drymeaus multilineatus 19(0.9%), Lanistervaricus 22(1.1%), Cleopatra 

bulimoides 66(3.3%), Bellamya unicolor 302(14.9%) and Melanoides tuberculata 

1553(76.6%).Fresh water snails were most abundant in site characterized by 

human activities (670) followed by vegetation(482), lotic water(442) and lentic 

water (433). The mean snail abundance varied significantly across the four 

sampling sites within the same period and duration of sampling. However, the 

mean snail abundance at sites with vegetation cover (M = 68.9) did not 

significantly differ from either sites with human activities,  lentic or lotic water 

.This study established that M. tuberculata is the most dominant species and 

appeared to have out competed all the nine species particularly those that are of 

medical and veterinary importance. This finding could have positive implication 

for the control of fresh water snail species that are of medical and veterinary 

importance. This study therefore recommends the continuous monitoring of M. 

tuberculata in order to establish its ability to out compete species of medical and 

veterinary with a view to its use in their control in Warwade dam. 
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circumstances must be simultaneously taken into consideration for understanding 

fluctuation of biological populations in water body (Dalas, 2004). 
Warwade dam is an earth dam and  a “weir” constructed in the 1970s solely for 

the purpose of irrigation is playing a significant role in the socioeconomic activities 

in the lives of communities sorrounding it, especially Warwade village. Other 

activities observed by Dogara et al., (2018) at the dam sites include fishing, 

washing of clothes, swimming and bathing. Since Warwade dam is a “weir” is a 

typical standing water that is likely to harbour vectors that transmit diseases such 

as malaria, schistosomiasis and lymphatic filariasis. Reports of surveys from 

Jigawa State Ministry of Health revealed that the state is endemic for 

schistosomiasis (Abdurrahaman, 2016). The same report showed that school aged 

children of Warwade town have a prevalence of 7.1% for urinary and intestinal 

schistosomiasis.  

The global effort to eliminate schistosomiasis is enshrined in World Health 

Organization Schistosomiasis plan with a vision of a “World Free of 

Schistosomiasis” with its end goal to eliminate the disease as a public health 

problem by 2025 (WHO, 2010). The control of schistosomiasis is based on large-

scale treatment of at-risk population groups, access to safe water, improved 

sanitation, hygiene education, and snail control (WHO, 2020). Snail control is a key 

component in the global and national  programmes for the elimination of 

schistosomiasis. However, it success largely depends on the understanding of the 

ecology of freshwatersnail vectors. Unfortunately very little information is 

available about the ecology of freshwater snails in general in relation to physico-

chemical parameters of Warwade dam. Prelimnary study during the month of 

August, 2017 of frshwater snails of Warwade dam by Dogara et al. (2018) revealed 

the presence of four species  in order of increasing abundance and distribution; 

Lymnae natalensis, ballamya unicolar, Melanoides tuberculata and Bullinus globosus. 

The physico-chemical parameters measured includes temperature, conductivity, 

acidity and  alkalinity were found to favour the survival of the freshwater snails. 

This information is not enough to give a realistic picture that could be used in 

planning and executing freshwater snails control programme that are known 

transmit schistosomiasis in Warwade dam. There is therefore the need to 

understand how intermediate snail hosts abundance will be affected by seasonal 

changes which mainly influence the prevailing abiotic and biotic factors of their 

habitats. Again, the period of highest relative abundance must be known if control 
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measures are to be successfully implemented given that the development of an 

effective control strategy requires the study of population dynamics of the 

intermediate hosts and its relation to environmental factors (Hussein, Obuid-Allah, 

Mahmoud, & Fangary, 2011). So also is the understanding the intra-specific 

competition between the the different freshwater snail species in the dam.This 

work is aimed at studying the ecology of the freshwater snails of the dam over a 

longer period of time and also taking into consideration important 

physicochemical parameters that affects their distribution and abundance of fresh 

water snails at Warwade dam  

 

MATERIALS AND METHODS 

Study area 

Warwade dam is situated in Dutse Local Government, Jigawa State with 

geographical coordinates 11°45' 0ʺ North, 9° 13' 0ʺ East. Warwade village where the 

dam is located is about 15 km south of Dutse (Rilwanu, 2018).  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 millionmeter cube. 

 

Survey of freshwater snails in relation to physico-chemical parameters 

Four sampling stations or sites were selected in each bank of the dam, site one 

was selected based on the observed frequency of human activities such as 

swimming, fishing, farming and washing of clothes, the second on vegetation 

cover, the third on lentic water (flowing water) and the fourth was on lotic water 

(standing water).  Sampling at each station was done within ninety meters along 

the shoreline and 5 meters in shore.  

Each of the four (4) sites was sampled once in a month from April to October 2019, 

for the presence of freshwater snails. Sampling of Snails were done using long 

handled steel scoop nets (0.2mm mesh) and those that are attached to object 

were collected by hand picking using hand gloves. Fresh water snails collected 

were kept in labeled plastic containers and transported to the Biology Laboratory, 

Federal University Dutse and were morphologically identified and separated into 

their respective species as described by Brown and Krestensen, (2013) and Brown, 
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(2012). The snails were counted to determine the number of each snail species 

collected per site. The plants associated with the freshwater snails were collected, 

transported to the Herbarium of Department of Biological Sciences, Federal 

University Dutse where they were identified using standard key. 

Surface water samples for determining physico-chemical factors were collected in 

1L plastic containers. The physico-chemical parameters of surface water measured 

on the field include temperature measured using ordinary mercury glass 

thermometer, pH using pH meter, current/velocity were measured directly from 

the sampling site, turbidity using Secchi disc and depth of water body at a distance 

of 5 meters inshore by means of a meter rule. Chemical properties such as colour, 

calcium, magnesium, nitrate and phosphate were determined at Challawa Central 

Laboratory Kano, Kano State using spectrophotometer DR 3900 model. 

Determination of Dissolved Oxygen and Total Dissolved Solid was done using 

multi-parallel equivalent machine, model HM 100. 

 

DATA ANALYSES 

Total sum of freshwater snails from each sampling site was calculated to give 

months as well as total values. Percentages were used to express frequency of 

distribution of freshwater snails in respect of species and sampling sites. One-way 

Analysis of Variance (ANOVA) was used to show significant differences between 

distribution and abundance of the freshwater snails across  the sampling sites. 

Similarly, ANOVA was used to show the significant difference between physico-

chemical parameters and the sampling sites. Pearson’s Correlation Coefficient was 

used to determine if there was a relationship between physico-chemical 

parameters and snail abundance. The level of significance was determined at 5% 

(P ≤ 0.05) and 95%confidence limit. 

 

 ETHICAL CLEARANCE  

This was obtained from Ethics Committee, Federal University Dutse. Permission to 

conduct the study in Warwade community was also obtained from Jigawa State 

Ministries of Environment and Agriculture. The purpose of the study was 

explained to the village head and ward heads of the community of Warwade 

village. 
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RESULTS 

Distribution and Abundance of freshwater snails 

Two thousand and twenty-seven (2,027) freshwater snails were collected from 

four sampling sites during the study period. Identification based on shell 

morphology revealed ten species in order of increasing abundance: Bulimulus 

teniussumus (12), Bulinus globosus (12) Monach cantiana (13), Lymnaea species (14), 

Gabbiella humerosa (14), Drymaeus multilineatus (19) Lanister varicus (22), Cleopatra 

bulimoides (66), Bellamya unicolor (302) and Melanoides tuberculata (1,553). 

Melanoides tuberculata was found to be the most dominant fresh water snail 

species accounting for 76.6% of the total collected from the dam, followed by 

Bellamya unicolor with 14.9%. Both Melanoides tuberculata and Bellamya unicolor 

account for 91.5% of fresh water snails collected from Warwade dam between April 

and October 2019. Over the entire malacological study period (April – October, 

2019), the highest number of fresh water snails were recorded in the site 

characterized by human activities (670 snails) such as swimming, fishing, farming 

and washing clothes followed by 482recovered from vegetation cover,442 from 

lotic water and 433 from lentic water (Table 1). 

 

Table 1: Freshwater Snails distribution and abundance by sampling sites along 

Warwade dam from April to October, 2019 

Snails species Human Vegetation Lentic  Lotic  Total  

  activity cover  water  water   

M. tuberculate 507 358  337  351         1553 (76.6%) 

L. varicus  6 6  7  3  22 (1.1%) 

G. humerosa  2 3  7  2  14 (0.7%) 

B. unicolor  106 76  62  58          302 (14.9%) 

C. bulimoides  28 16  11  11  66 (3.3%) 

B. teniussumus 4 3  0  5  12 (0.6%) 

M. cantiana  5 2  4  2  13 (0.6%) 

B. globosus  5 6  1  0  12 (0.6%) 

Lymnaea species 4 2  0  8  14 (0.7%) 

D. multilineatus 3 10  4  2  19 (0.9%) 

Total    670 (33%)   482 (23.8%)  433 (21.4%)   442 (21.8%)        2027 (100%) 
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The mean snail abundance varied significantly across the four sampling sites within 

the same period and duration of sampling (April to October):  F(3, 24) = 4.82, p = 

0.01. Post-hoc comparison test indicated that there were significantly more fresh 

water snails at sites with human activities (M = 95.7) compared to lentic water (M 

= 61.9) and lotic water (M = 63.1) sites along Warwade dam from April to October 

2019 (Table 2). However, the mean snail abundance at sites with vegetation cover 

(M = 68.9) did not significantly differ from either site with human activities, or 

from lentic or lotic water sites. In the sampling sites, M. tuberculate  

 

was the most frequently encountered fresh water snail, B. unicolor was the second 

most dominant species in each site followed by C. bulimoides. 

Table 2: Mean (SD) distribution and abundance of freshwater snail from different 

sampling sites along Warwade dam from April to October, 2019 

Sampling sites No of Snails ɸMean (SD)  *F (df)  P-value 

Human activity 670  95.7 (30.9)  4.82 (3, 24) 0.01 

Vegetation cover 482  68.9 (22.2) 

Lentic water  433  61.9 (16.0) 

Lotic water  442  63.1 (12.8) 

ɸMean snail abundance per month 

*Obtained using one way between group ANOVA 

 

There was a progressive decrease in number of snails collected in all sites with 

exception of lotic water where the numbers fluctuated after the first sampling in 

April. Peak period with the highest number of fresh water snails collected in areas 

with human activity, vegetation cover and lentic water was the month of August. 

However, at lotic water site, the highest number of snails was collected in the 

month of May. On the other hand, the least number of snails collected from sites 

with human activities, vegetation cover and lentic water was in October, while 

lotic water sites recorded its least number of snails in July. This result suggests 

that sites with human activities, vegetation cover and lentic water share similar 

snail distribution dynamics with regards to time/season of the year, as shown in 

Figure 2. 
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Figure 1: Distribution and abundance of freshwater snails by sampling sites over 

time in Warwade dam (April to October, 2019). 
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Physico-chemical Parameters in Relation to Freshwater Snails Distribution and 

Abundance 

The physico-chemical parameters analysed included temperature, pH, Total 

Dissolved Solid (TDS), color, current/velocity, calcium, magnesium, nitrate, 

phosphate, dissolved oxygen, turbidity and depth. The water temperature ranged 

between 26.4 °C and 29.7 °C, with highest water temperature recorded at site with 

lentic water and the lowest at site with human activity. pH was lowest at sites with 

vegetation cover (7.0), and highest at lotic water site (8.1). Concentration of 

magnesium, and water velocity was lowest at lotic water site and highest at lentic 

water site, with a range of 1.10 mg/L to 6.02 mg/L and 2.12m/s to 3.77m/s 

respectively. Sites with human activities and lentic water recorded consistent 

lower values for turbidity, while higher values were associated with sites with 

vegetation cover and lotic water. However, total dissolved solids, dissolved 

oxygen levels, color, depth and concentration of calcium, nitrates and phosphate, 

did not show any remarkable variation between all the sampling sites. 

Among the physico-chemical factors measured, pH (p = 0.01), current (p = <0.01) 

and magnesium ion content (p = < 0.01) varied significantly across the four 

sampling sites along Warwade dam, April to October 2019 (Table 3). Regarding 

water pH, the actual difference occurred between areas with vegetation cover 

(pH = 7.4) and lotic water (pH = 7.9). Also, dam velocity at sites with vegetation 

cover (2.94 m/s) and lotic water (2.72 m/s) was significantly lower compared to 

lentic water (3.51 m/s). However, sites with human activities did not have a mean 

velocity that was significantly different from either site with vegetation cover or 

from lentic water or lotic water. The concentration of magnesium ion was 

significantly different among all pairwise comparison: lentic water had a 

concentration of 4.38mg/L, vegetation cover 3.36mg/L, human activity 3.14mg/L 

and lotic water 1.24mg/L. 

 

Table 3: Sampling sites and their corresponding water physico-chemical 

parameters (Mean±SD) along Warwade dam, April to October, 2019 

Physicochemical Human Vegetation Lentic  Lotic *P-value 

parameters  activity cover  water  water   

Temperature℃ 28.5 ± 1.2        28.7 ± 1.1      29.1 ±0.6         28.6± 0.3     0.60 

pH   7.4± 0.5 7.4± 0.3        7.8± 0.33         7.9± 0.2       0.01ɸ 
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Total dissolved solid (mg/l) 217.4± 44.9      214.3± 60.3   228.7± 59.7     217.3±56.2   

0.96 

Color (Hz)                        6.4± 2.4            7.9± 3.9        7.9± 3.9          7.9± 2.7         0.81 

Current/velocity (m/s)        3.15 ± 0.2 2.94 ± 0.3      3.51 ± 0.2      2.72 ± 0.6   < 0.01ɸ 

Calcium (mg/l)          17.80 ± 3.8      18.03 ± 5.8    16.23 ± 2.7     15.18 ± 3.7    0.58 

Magnesium (mg/l)          3.14 ± 1.1 3.36 ± 1.6      4.38 ± 0.6       1.42 ± 0.8   < 0.01ɸ 

Nitrate (mg/l)           1.70 ± 0.6 1.78 ± 0.6     1.64 ± 0.5         1.42±0.3      0.62 

Phosphate (mg/l)          2.86 ± 0.52.97 ± 0.6      3.31 ± 0.4        4.48 ± 3.3    0.21 

Dissolved Oxygen (mg/l)    4.84 ± 0.7   4.42 ± 1.4      4.28 ± 1.2        4.38 ± 0.3    0.56 

Turbidity (m)            0.42 ± 0.02   0.37 ± 0.04    0.42 ± 0.04     0.39 ± 0.04   0.06 

Depth (m)            0.29 ± 0.03     0.29 ± 0.07    0.30 ± 0.02     0.28 ± 0.02   0.33 

ɸSignificant at p < 0.05 

*Obtained using one way between group ANOVA 

 

Of all the physico-chemical parameters measured during the study period, only 

calcium ion concentration was significantly associated with snail abundance (p = 

0.04).  The relationship between snail abundance and concentration of calcium 

was found to be strongly negative (r = -0.8). This implies that increase in relative 

snail abundance was associated with a corresponding decrease in the mean 

concentration of calcium ion in the dam. Though not statistically significant, snail 

abundance showed a positive relationship with water temperature, color, 

turbidity and concentration of magnesium ion. Physico-chemical parameters 

found to be negatively associated with snail abundance but not statistically 

significant include pH, velocity, depth, dissolved oxygen levels, concentration of 

nitrate and phosphate ions. The total dissolved solid in the dam did not show any 

relationship with freshwater snail abundance in Warwade dam (r = -0.02), is shown 

in Table 4. 

 

Table 4: Correlation coefficients for physicochemical parameters and freshwater 

snail distribution and abundance in Warwade dam, April to October, 

2019 

Physicochemical parameter  Correlation coefficient ‘r’  P-value 

Temperature℃    0.5    0.22 

pH     -0.2    0.65 
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Total dissolved solid (mg/l)  - 0.02    0.96 

Colour (Hz)     0.7    0.11 

Current/velocity (m/s)  - 0.1    0.75 

Calcium (mg/l)   - 0.8    0.04* 

Magnesium (mg/l)    0.1    0.82 

Nitrate (mg/l)    - 0.6    0.17 

Phosphate (mg/l)   - 0.6    0.17 

Dissolved Oxygen (mg/l)  - 0.4    0.41 

Turbidity (m)     0.3    0.57 

Depth (m)    - 0.4    0.40 

 

DISCUSSION 

In this study ten (10) freshwater snail species in order of increasing abundance 

were identified namely: B. teniussumus, B. globosus, M. cantiana,  G. humerosa, L. 

natalensis, D. multilineatus, L. varicus, C. bulimoides, B. unicolor and M. tuberculata. 

The most abundant and dominant species was M. tuberculata accounting for 76.6% 

followed by B. unicolar 14.9%, then C. bulimoides 3.3% and the least were B. 

teniussumus/B.globosus with 0.6% each. The dominance of M. tuberculata in all 

sampling sites over other species in the water body did not agree with findings of 

Dogara et al. (2018) that reported it as the second most abundant species.  The 

dominance of M. tuberculata in this study was quite glaring and B. globosus which 

was the most dominant had now been pushed to the rear. This could be explained 

by the fact that M. tuberculata is known to thrive only in standing or slow flowing 

water bodies (Rader, Belk and Keleher, 2011) and that it is an invasive species, 

which competes well with B. globosus and Biomphalaria spp. (Alexandre et al., 

2005). In this study M. tuberculata appeared to have out competed all the 

encountered fresh water snail species in the dam. Perhaps that is why according 

to Oloyede et al. (2016), it is now been monitored worldwide because of its fast 

growing distribution and its economic importance. This also gives the credence to 

the fact that M. tuberculata has been introduced in areas where schistosomiasis 

was prevalent in the hopes of reducing populations of vector snails such as B. 

glabrata and Biomphalaria straminea, and thereby reducing the incidence of the 

disease (Pointer and Guvard, 1992).  

Comparison test indicated that in terms of abundance and distribution there were 

significantly more freshwater snails at site with human activities when compared 
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to lentic water, lotic water and vegetation cover. The observed trend may due to 

decreasing favourable conditions required for the survival of the fresh water 

snails. Incidentally M. tuberculata, B. globosus,  

B. teniussumus and Lymnae natalensis were also the most abundant in the site with 

most human activities. This is consistent with scientific explanation that vectors as 

transmitters of diseases position themselves where they are likely to come into 

contact with their suitable hosts. Moreover, B. globosus and B. teniussumus that 

transmit schistosomiasis are prevalent in the study area. L. natalensis was also 

collected throughout the months of sampling; its presence is also of great public 

health importance as is known to transmit F. gigantica or F. hepatica that causes 

fascioliasis or liver rot disease in ruminant. 

Fresh water snails’ distribution and abundance varied significantly across the four 

sampling sites within the same period and duration of sampling (April to October, 

2019). Freshwater snails were more abundant in the months of July and August 

with exception of lotic site where the highest number was in the month of May 

due to the fact that during raining season the water was contaminated by organic 

and inorganic substances such as fertilizers from surrounding farmlands, the 

alkalinity of the water were low and as from September to October the 

distribution of freshwater snail decline due to low rainfall. The highest abundance 

of fresh water snails recorded in the month of May could as a result of more 

volume of rain and less physico-chemical parameters that favour the rapid growth 

and multiplication of freshwater snails in the dam. However, the mean snail 

abundance at sites with vegetation cover (M = 68.9) did not significantly differ 

from either site with human activities, or from lentic or lotic water sites. This could 

be attributed to environmental changes especially rainfall and some important 

physico-chemical parameters such as temperature, pH, turbidity and phosphate 

that are required for the growth and survival of the fresh water snails. Rainfall 

began to increase from April, peaked in August/September before it ceases at the 

end of October. The onset of rainfall changes the stability of the dam ecosystem 

prevalent during the dry season which even destroys some microhabitats of the 

snails. However, over time, increase in rainfall washes from surrounding farms and 

lands organic and inorganic materials that promote the growth, survival and 

fecundity of freshwater snails thus, leading to a peak population in August except 

for the lotic site that remained more or less undisturbed by the changes in the 

volume and intensity of rainfall. 
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The temperature and pH ranges were within the limits suitable for the survival of 

freshwater snails. The lower values of turbidity recorded in sites with human 

activities and lentic compared to vegetation cover and lotic might have accounted 

for the relative freshwater snails’ abundance in the different sites. The lack of 

remarkable variation in all the sampling sites of dissolved solids, dissolved oxygen, 

colour, depth, concentration of calcium, nitrates and phosphate goes to explain 

the relative abundance of freshwater snails in all the sampling sites of the twelve 

physico-chemical parameters measured only three; pH, current velocity and 

magnesium were found to significantly vary across the four sampling sites of the 

dam. This may be due to relative stability of conditions in the dam ecosystem that 

favours the survival of freshwater snails. Two factors pH and current velocity are 

known to be critical for the existence and survival of freshwater snails, therefore 

their variation over time appear to account for the difference in distribution and 

abundance across the four sampling sites. Snail intermediate hosts of schistosoma 

are intolerant of strong current and are not found in flowing water bodies, they 

are usually found in areas where the velocity is low (Strong et al., 2008). This 

explained why their abundance and distribution was low in sites of human activity 

and lentic. Only calcium was found to be significantly associated with the 

abundance and distribution of fresh water snails. This is because calcium is an 

important element required in the formation of freshwater snails. 

Literature have shown that leaves of floating plants protect snails from bright 

sunlight and high temperature (El-Gindy, 2006; Heineman, 2009), Thus providing 

a breeding site for the snails. Also according to Adewole (2001), ovipositor is 

stimulated by the oxygen produced by the plant. In this study typha grass and 

other plant around served as an indicator plant for the presence of B. globosus in 

Warwade dam which is the established intermediate host for the urinary 

schistosomiasis. 

 

CONCLUSION 

This study which was conducted for a longer period time and more physico-

chemical parameters analysed concludes that the environmental conditions 

coupled with anthropogenic activities in the dam supports the existence of ten 

species of freshwater snails with varied abundance and distribution over time 

across the four sampling sites. The most dominant species was M. turbaculata 

followed by B. unicolar then C. bulimuides with B. teniussumus/B. globosus having 
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the least distribution and abundance. The study also showed that four species 

encountered; B. globosus, M. tuberculata, B. teniussumus and L. species are of 

medical and veterinary importance.  

 

RECOMMENDATION 

There is need to study that continues to monitor the ecology of freshwater snails 

of Warwade dam in relation to physico-chemical factors in order to establish 

precisely the factors that influence the changes in snail population especially with 

the reference to M. tuberculata that is the most dominant species which seems to 

out compete all the other species in the water body. The information is required 

in order to be used in the control of snails that are known to serve as vectors of 

diseases that are of medical and veterinary importance. 
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