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Abstract 
Fresh water snails are important to mankind because they serve as intermediate hosts to various parasites 
of public health importance. Both natural and man-made water bodies provide conducive habitats for 
these snails. Thus, it is imperative to examine for the occurrence of freshwater snails in the Dadinkowa 
man-made reservoir where such information is currently lacking. Consequently, this study was carried 
out between July to December 2015. Snails were searched for in the main reservoir as well as the main 
irrigation canals. Seven different prosobranch species namely Lanistes libycus, Lanistes varices, Pila 
werneri, Melanoides tuberculata, Gabbiella humerosa, Belamya unicolor and Cleopatra colbeaui and 
three pulmonates species namely Bulinus forskalii, Biomphalaria pfeifferi and Lymnaea natalensis were 
encountered. Snails were examined for natural infections and only Lymnaea natalensis shed 
gymnocephalus cercariae typical of Fasciola species. The findings of the present study have provided 
information on the diversity of fresh water snail fauna of the Dadinkowa reservoir, this information 
would subsequently be of utmost importance in controlling snail-borne diseases in the Dadinkowa 
reservoir as well as its adjoining irrigation canals Gombe State. Nigeria. 
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1. Introduction 
The construction of dams to create man made reservoirs for irrigation and other purposes in 
Nigeria had the consequence of creating safe heavens for species of freshwater snails to 
establish flourishing colonies. Some of these snails have been known to play significant roles 
in public and veterinary health spheres because they serve as intermediate hosts for 
platyhelminth parasites that cause diseases such as the dreaded schistosomiasis which is 
second only to malaria in terms of morbidity. Other equally important parasitic diseases 
transmitted by snails include fascioliasis, paragonimiasis and angiostrongylosis among others. 
The transmission of these infections takes place only in places where fresh water snail 
intermediate hosts are present and where there is contact between the population and infested 
water. Disease transmission is therefore facilitated by availability of surface water throughout 
the year and this is provided by dams. 
In Nigeria, several studies have indicated an increased prevalence of schistosomiasis 
associated with dam construction. These include those of [1] at the Bacita Sugar Plantation 
(Kwara State); [2] at Malumfashi, Katsina State; [3] for the South Chad Irrigation Project Area 
in Borno state and [4] for the Kano River irrigation Project area (Phase1) in Kano State. 
Subsequent similar studies in Kano [5-8] have all re-emphasized the increase in prevalence of 
schistosomiasis in association with dam construction and irrigation works. Other studies by [9] 
at the Savannah Sugar Plantation staff village in Adamawa State; [10] at irrigation schemes in 
Sokoto, Katsina and Kebbi States; [11] at Piro village near Gubi Dam, Bauchi; [12] in mining 
ponds in Jos, [13] around the Goronyo Dam, Sokoto, [14] at the Alau Dam, Borno State; [15] in 
mining ponds in Jos South; [16] in the Rima valley, Sokoto; Benue State [17] and around the Kiri 
Dam, Adamawa State (Kaleson pers comm.) have either observed an increased trend in 
transmission of snail –borne parasitic infections or occurrence of freshwater snail intermediate 
hosts of parasites of public health importance in places where they hadn’t been earlier 
observed. 
Elsewhere on the African continent, [18] while working in Senegal and Mali, reported that the 
construction of dams in Diama and Manantali (in Mali), which helped to boost agriculture led 
to the introduction of intestinal shistosomiasis in areas where the disease was hitherto absent.  
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It is therefore pertinent to understand the distribution, 
diversity and disease transmission status of fresh water snails 
in man-made water bodies. This will go a long way in 
curtailing the menace that may arise as a result of the diseases 
caused by these snails. It is on this basis that we report here 
the freshwater snail fauna of Dadinkowa reservoir in Gombe 
State Nigeria as well as their public health significance. 
 
2. Material and Methods 
2.1 Description of Study Area 
Dadin Kowa Dam is located 5km North of Dadin Kowa town 
(about 37km from Gombe town, along Gombe-Biu road) in 
Yamaltu Deba local Government Area of Gombe State. The 
dam area lies within longitude 110 30ˈ E and 110 32ˈ E, and 
Latitude 10o 17ˈ and 10o 18ˈ N of the equator [19]. The Dam is 
part of River Gongola; its drainage basin is situated in North-
Eastern Nigeria, with water capacity of 800million cubic litres 
and surface area of 300kilometer square. 
 

 
 

Fig 1: Map of Nigeria showing Gombe State 
 
2.2 Snail sampling and identification 
Different microhabitats in the dam and main canal were 
extensively searched for snails between 7am-12pm using a 
long handled scoop net and pair of forceps monthly as 
described by [20]. Snails along the irrigation channels and farm 
fields were also extensively sampled by use of scoop net and 
handpicking. Snails collected from each habitat were kept in 

labelled specimen bottles and transported to the laboratory of 
the Abubakar Tafawa Balewa University Bauchi for further 
examination. The snails captured were then identified based 
on their morphological characteristics with reference to the 
standard keys of [21]. 
 
2.3 Snail infection rates 
All snail recovered were examined for natural infections in 
the laboratory on the same day of collection. After group 
screening, batches that were positive were then individually 
placed in a beaker containing clean tap water and induced to 
shed cercaria using a 60 watts bench lamp for 30 minutes. 
Cercariae that emerged were examined under a dissecting 
microscope and identified using reference to the keys of [22]. 
 
3. Results 
3.1 Fresh Water Snail Species encountered in the Dadin 
Kowa Reservoir 
Ten (10) different fresh water snail species were encountered 
during the study as shown in Table 1. These include seven 
different prosobranch species and three pulmonates (Fig. 1). 
The Prosobranchs showed clear preference to the main 
reservoir except Melanoides which was found to be equally 
distributed in the main reservoir as well as the canals. The 
Pulmonates on the other hand were more predominantly 
found along the adjoining canals. 
 
Table 1: Occurrence of Fresh Water Snails encountered in the Study 

Area 
 

Snails species 
Main 

Reservoir 
Canal 

A 
Canal 

B 
Prosobranchs  

Lanistes lybicus +++ + + 
Lanistes varices +++ - ++ 

Melanoides 
tuberculata 

+++ +++ +++ 

Pila werneri +++ + + 
Belamya unicolor + + + 

Gabbiella humerosa + ++ ++ 
Cleopatra colbeaui - - + 

Pulmonates    
Biomphalaria pfefferi + +++ +++ 

Bulinus forskalii - + - 
Lymnaea natalensis + +++ + 

+ = uncommon, ++= common, +++ = very common, - = not found. 
Canal A = Near Mabbon Hydroelectric Power Plant 
Canal B = Minor canal Adjacent to Power Plant 

 

    

Melanoides 
tuberculata 

Lanistes 
libycus 

Gabbiella 
humerosa 

Pila weini Lanistes varicus
Belamya 
unicolor 

Cleopatra 
colbeaui 

Lymnaea 
natalensis 

Biomphalaria 
pfeifferi 

Bulinus forskalii
 

Fig 2: Snail species collected in Dadinkowa reservoir 
 
3.2 Occurrence of Infected Snails  
Among the ten (10) snail species encountered in this study, 
only Lymnaea natalensis shed cercariae identified as 
gymnocephalus cercariae. This is as shown in Table 2. Out of 

the 150 Lymnaea natalensis examined for cercariae, 
57(38.6%) were positive for cercaria. The other nine snail 
species did not carry any natural trematode infections. 
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Table 2: Cercarial shedding of snails encountered during the study 
 

Snail species 
No. 

examined 
No. infected 

(%) 
% 

Infected 
Lanistes varices 25 0 0 
Lanistes libycus 20 0 0 

Pila werneri 40 0 0 
Melanoides 
tuberculata 

45 0 0 

Bellamya unicolor 10 0 0 
Gabbiella 
humerosa 

25 0 0 

Cleopatra colbeaui 04 0 0 
Biomphalaria 

pfeifferi 
100 0 0 

Bulinus forskalii 08 0 0 
Lymnaea natalensis 150 57 38 

 
4. Discussion 
All the snail species encountered in the present study have 
been reported from various parts of Nigeria [23-28]. Thus, no 
unusual species of snails were recorded. This further 
underscores the fact that all of the snails are part of the most 
common freshwater gastropod fauna in Nigeria. The ubiquity 
of these snails may be related to the phenomenon of the 
linking of the water systems during the Pleistocene as 
expressed by Beadle [29]. It may also be associated with the 
activity of aquatic birds migrating from one region across the 
country to another thereby spreading the eggs of these snails 
which subsequently hatch and establish flourishing colonies. 
Prosobranchs and Pulmonates snails show preference to 
certain locations in a lotic water habitat, with the former being 
more predominantly found in the headwater and the latter 
showing preference to the rather shallow and more temporary 
part of the water body [30]. This has been attributed to the 
evolutionary biology of these snails [31-33]. It is believed that 
Pulmonates have secondarily reinvaded fresh waters and 
range from amphibious to fully aquatic life style as seen in 
their ability to utilize aerial respiration. Prosobranchs on the 
other hand invaded lotic water system from estuaries [32].  
[34] and [35] reported that predation also plays an important role 
in the distribution of fresh water molluscs. Large species with 
thick strong shells have an obvious advantage over small, 
thin-shelled species [36-37]. It is true that the presence of an 
operculum in the prosobranchs can also serve as a protective 
cover especially against shell-invading predators. From the 
foregoing, it is expected that the importance of predation in 
the habitat preference of snail species will increase in a direct 
proportion with water body size and permanence. The major 
predators of snails in small temporary water bodies such as 
ponds, and irrigation canals are shell-invading invertebrates, 
e.g. Sciomizid fly larvae [38], Beetles [35] and leeches [39]. 
These invertebrates most probably have low predation rates 
relative to those of large, shell crushing crustaceans and fish 
predators that abode the larger and more permanent part of a 
water body [40]. It is therefore, likely that this factor played a 
role in the preference of Prosobranchs to the main reservoir 
and Pulmonates along the canals in this study.  
The occurrence of Melanoides tuberculata in both the main 
reservoir as well as the irrigation canals is interesting. This 
may be attributed to its short generation time, size and the fact 
that it is a competitor snail that can outcompete a number of 
Pulmonates. Furthermore, [41] reported that this snail was 
associated with lotic environments with low aquatic 
vegetation and variable degrees of domestic sewage input. 

This may account for the presence of the snail in places where 
there was slight pollution by domestic sewage during the 
study.  
Cleopatra colbeaui is probably reported for the first time in 
the study area. An earlier study by [42] on the taxonomy of 
mollucs in some water bodies in Northern Nigeria including 
the Dadin Kowa reservoir did not encounter any snail of the 
Genus Cleopatra. Therefore, the snail could have been 
recently introduced into the area. Although it has not shed any 
cercariae and has not been reported as an intermediate host to 
any trematode parasite yet, further studies on this species and 
indeed all the fresh water snails in the area is warranted in 
order to determine their disease transmission status in view of 
changing environmental conditions and the effect of 
globalization. 
The occurrence of naturally infected Lymnaea natalensis in 
Dadinkowa reservoir strongly suggests that there may be an 
on-going transmission of Fasciola gigantica in the area. As 
observed during the study, cattle were dropping feacal matter 
along as they grazed along the irrigation canals. This is an 
important epidemiological factor in enhancing the 
transmission of fascioliasis. Consequently, there is need to 
clarify whether active transmission of fascioliasis is on-going 
in the area and to elucidate on the transmission pattern.  
Although, Biomphalaria pfeifferi recorded in the study area 
was not found to be carrying any natural infections, its 
occurrence is of great concern as well. This is because of its 
potential in the transmission of intestinal shistosomiasis. 
Further studies in this regard will similarly be of immense 
importance since the intestinal form of the infection is more 
virulent.  
 
5. Conclusion 
The present study reveals that Dadinkowa reservoir harbours 
a number of freshwater snails. Some of which are known 
intermediate hosts of trematode parasites. Therefore, further 
studies to determine their precise role in disease transmission 
as well as the transmission pattern is desirable. The study has 
also shown that other freshwater snail species are being 
introduced into the area. Thus, snail surveys should regularly 
be undertaken so as to keep track of species diversity in the 
area towards possible control. 
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