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ABSTRACT  
Snail intermediate hosts serve as an important bridge in the transmission of schistosomiasis and 
fascioliasis from parasitic trematodes to people in communities where perennial rivers and ponds are 
used as sources of potable water hence, their diversity, abundance and distribution became necessary 
for their identification and classification for malacological studies and epidemiological investigations. 
This study assesses the species composition and diversity of snail intermediate hosts present in 
freshwater bodies of Borno State. Freshwater snail survey was carried out at some freshwater sites in 
three Local Government Areas i.e. Hawul, Kwaya-Kusar and Shani from March – July, 2019. A total 
of 1,619 snail intermediate hosts were collected out of which 631 snails were collected from Hawul, 
525 were collected from Kwaya-kusar and 463 were collected from Shani. About five species of these 
infective snails were identified namely; Bulinus truncatus, Bulinus obtusus, Bulinus 
permembranaceus, Biophalaria pfeifferi and Lymnaea natalensis. The relative abundance of these 
infective snails were Bulinus truncatus (16.2%), Bulinus obtusus (3.9%), Bulinus permembranaceus 
(5.9%), Biophalaria pfeifferi (6.1%) and Lymnaea natalensis (67.9%). Shannon Diversity Index of 
snail intermediate host in Hawul, Kwaya-kusar and Shani were 1.17, 1.01 and 0.76 and signifies low 
diversity of these snail species in these Local Government Areas. The presence of snail intermediate 
host in freshwater bodies or sites poses significant threat to human and livestock hence, there is need 
for surveillance and control measures in communities in order to prevent the spread helminth-borne 
diseases.   
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INTRODUCTION  
Developing countries of the world have been enduring the effects of vector-borne diseases without 
proper control and eradication measures (Wu et al., 2018). These biological agents of discomforts 
have transmitted infective organisms to millions of people which have led to heightened levels of 
parasitemia and worm burdens in the bodies of their final hosts (Florey, 2014; WHO, 2010; Buscher 
et al., 2017; Bartsch et al., 2016). Intermediate hosts or vectors serve as a bridge between healthy 
organism and parasites. Their presence and concentration in the host environment determines the 
frequency of infection which can lead to disease epidemics in a community (Adenowo et al., 2015; 
Mas-Coma et al., 2018).  
Snail intermediate hosts have been known to habour and transmit snail-borne diseases in the tropical 
regions of the world. They accommodate and nurture asexual developmental stages (sporocyst and 
redia) of the parasite as well as the infective stages (cercariae and metacercaria) that enter the bodies 
of their host (Apurba and Sandhya, 2014). Snail-borne diseases such as schistosomiasis (Bilharzia) 
and fascioliasis are some of the Neglected Tropical Diseases in tropical countries of the world (Dida 
et al., 2017). Millions of dollars have been spent for snail control programmes and mass 
chemotherapy of communities that experience persistent occurrence of snail-borne disease (Anderson 
and Medley, 1985; Webster, et al., 2009)  
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According to Adenowo et al., (2015) schistosomiasis which is caused by Schistosoma species (S. 
hematobium, S. mansoni and S. japanicum) has caused more than 250 million infections and over 
280,000 deaths of persons in Africa, Asia and Latin America. The W.H.O (1995) has reported that 
about 100 million people are infected in Africa with schistosomiasis. In Egypt, the disease is endemic 
in most parts of the Nile valley; some districts and governorates of the country (Barakat, 2013). In 
Uganda, the disease is also endemic in 82 districts of the country (Exum, et al., 2019).  Similarly, in 
sub-Saharan Africa, about 192 million people are infected annually. Adenowo et al., (2015) in their 
retrospective study on schistosomiasis infections reported that about 29 million people are infected in 
Nigeria, 15 million in Ghana and about 13 million people are infected in Mozambique. 
In Nigeria, the prevalence of Schistosomiasis has been reported in school children and community in 
some states of the country. In the northern part of the country, the prevalence of the disease in Kano 
was 17.8%, (Dawaki et al., 2016), 20% in Kaduna (Adamu et al, 2019), 48% in Adamawa (Birma et 
al., 2017), 24.65% in Plateau (Dawet et al., 2019), 46.6% in Benue (Mbata et al., 2009) and 60.8% 
Sokoto (Sinh and Muddasini, 2013). Similarly, in Western Nigeria, the prevalence of the disease is 
80% in Ogun (Sam-wobo et al., 2009) and 46.6% in Oyo (Nwabueze et al., 2009).  In some states of 
Eastern Nigeria, the prevalence of the disease in Cross river 9.3% (Emini and Enogiomwan, 2019), 
5% in Enugu (Ezeadila et al., 2015) and 2.9% in Anambra (Ndukwe et al., 2019). 
In Europe, North America and Australia, schistosomiasis is only found in domesticated animals. The 
disease also affects ruminant animals in Africa, Middle East and Asia (Jacobs et al., 2016). Several 
species of blood flukes such as S. bovis, S. mathaei and S. nasale are found to be responsible for 
ruminant schistosomiasis but the disease is not endemic to domesticated animals (Jacobs et al., 2016).  
Furthermore, fascioliasis is also regarded as one of the Neglected Tropical Diseases transmitted by the 
trematode parasite F. hepatica and F. gigantica. The infective stages of the parasite (metacercaria) are 
found attached to aquatic plants vegetation. Edible water plants like watercress and wild vegetables 
are the major sources of human infections and the disease is only endemic to communities who 
consume raw aquatic plants (Mas-Coma et al., 2018).  
The snail intermediate hosts responsible for transmission of schistosomiasis in Africa are Bulinus and 
Biomphalaria snail species (Dida et al., 2014). Some Bulinid snails i.e. B. globosus, B. africanus, B. 
truncatus, and B. forskalii are species found across Africa. Furthermore, some important 
Biomphalaria species found in Africa are B. pfeifferi, B. rhodensiensis, and B. choanomphala (Brown, 
1994). Similarly, several species of Lymnaeid snails were identified as suitable intermediate hosts of 
F. hepatica and F. gigantica in Africa. Notably, they are L. natalensis, L. truncatula, L. columella, L. 
Stagnalis, and L. Peregra (Brown, 1994). However, L. natalensis is the most widely distributed 
Lymnaeid snails in Africa especially in sub-Saharan Africa. 
Apparently, the continent of Africa has ecosystems suitable for the survival of these infective 
freshwater snails. There are numerous species of Bulinid, Planorbid and Lymnaeid snail species that 
are distributed in freshwater habitats (Dida et al., 2017). New species of the infective snails have also 
been identified as the changes in environmental factors gave suitable habitat for invasive snails or 
cause mutations in which new species evolved. Other invasive species of Bulinus and Lymnaea 
species have been identified recently in South Africa and are found adapting to the new environment 
(Applenton and Mirinda, 2015).  
Several species of infective snail intermediate host have also been identified in some freshwater 
bodies of Borno State. Despite their identification, these species are not categorized adequately to 
ascertain various species of snail intermediate host available and shell variations that exist within 
them. This study tries to identify snail intermediate host of Schistosoma and Fasciola species present 
in some freshwater bodies in Borno State.   

 

MATERIALS AND METHODS 
The present study was conducted in some freshwater bodies located in some Local Government Areas 
of Southern-Borno i.e. Hawul, Kwaya-Kusar and Shani. Borno State has a climate which is 
characterised by longer dry seasons and shorter wet seasons within a year. The rainy season is 
normally from June to September in the northern part of the state and May to October in the southern 
part of the state. Rainfall varies from 700 – 1000mm in the southern part and 300 – 500mm in the 
northern part. The state has two vegetation zones; the Sahel savannah in the North with desert 
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Figure 1: Map of Borno State showing the study Areas 

covering most part of the Chad Basin area, Sudan savannah in the South, which consist of scrubby 
vegetation with tall trees and woodland.  
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Collection and preservation of snails  
The freshwater snails were collected from different freshwater bodies from (March – July, 2019) at 
different sampling sites in Gwanzang (Hawul), Gashina (Kwaya-Kusar) and Bargu (Shani). They 
were collected using scoop net and they were transferred into a wide-perforated lid container with 
filtered pond water.  

Identification of snails  
The snails were sorted according to size and shell characteristics and are identified using special keys 
produced by Brown (1994) for the identification of African freshwater snails of medical importance.  
Statistical Analysis  
The species composition of the snail i.e. the Relative Abundance (R.A) was calculated by the formula: 
 

R.A =  X 100  

Shanon Wiener Diversity Index (H) was also used to calculate species diversity using the formula: 

H = – ∑ ( ) ln Nt 

Where: 
Ni = Number of macrobenthic invertebrate species  
N = The species abundance  
Nt = Total number of all individuals  
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RESULTS  
A total of 1,619 freshwater snails were collected in the surveyed Local Government Areas (Table 1). 

Five species of snail intermediate hosts which belong to three families i.e. Lymnaeidae, Physidae and 

Planorbidae were identified (Figure 1-9). One species of freshwater (L. natalensis) snail belonging to 

the family Lymnaeidae was identified, one species (B. pfeifferi) belonging to the family Planorbidae 

was identified and three species of freshwater snails (B. truncatus, B. obtusus and B. 

permembranaceus) belonging to the family Physidae were identified in the study. In Hawul, a total of 

631 snails were collected out of which 386 were L. natalensis, 104 were B. truncatus, 39 were B. 

obtusus, 59 were B. permembranaceus and 43 were B. pfeifferi. A total of 525 snails were collected in 

Kwaya-Kusar out of which 352 were L. natalensis, 93 were B. truncatus, 17 were B. obtusus, 24 were 

B. permembranaeus and 39 were B. pfeifferi. Furthermore, a total of 463 snails intermediate host were 

collected in Shani out of which 362 were L. natalensis, 63 were B. truncatus, 8 were B. obtusus, 13 

were B. permembranaeus and 17 were B. pfeifferi. 

 Table 2: Snail intermediate host species collected at sampling sites in Hawul, K/Kus ar and 

Shani LGAs  

   LGA 

Subclass Family  Species Hawul K/Kusar Shani Total (Species)  

Pulmonata Lymnaeidae L. natalensis 386 352 362 1,100  

 Physidae B. truncates 104 93 63 260  

  B. permembranaceus 59 24 13 96  

  B. obtusus  39 17 8 64  

 Planorbidae B. pfeifferi 43 39 17 99  

Total    631 525 463 1,619  
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Figure 2: Lymnaea natalensis 

Figure 3: Bulinus truncatus 
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Figure 5: Bulinus truncatus 

Figure 4: Bulinus truncatus 
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Figure 7: Bulinus obtusus 

Figure 6: Bulinus truncatus 
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Figure 9: Biomphalaria pfeifferi 

Figure 8: Bulinus permembranaceus 
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The Relative Abundance (R.A) of snail intermediate host shows that out of 1,619 freshwater snails 

collected, the abundance of L. natalensis is 67.9%, B. truncatus was 16.2%, B. premembraneus was 

5.9%, B. obtusus was 3.9% and B. pfeifferi was 6.1%. Furthermore, Shanon-Diversity Index (SDI) of 

snail intermediate host collected in Hawul is 1.17. Similarly, the SDI of snail intermediate host found 

in Kwaya-kusar is 1.01 and SDI of snail intermediate host in Shani is 0.74. These results show that 

there is low diversity of snail intermediate hosts in the Local Government Areas.   

Table 2: Abundance and diversity of snail intermediate host in Hawul, Kwaya-Kusar LGAs 

  LGAs    

Snail Species  Hawul Kwaya-Kusar Shani Total species  R.A (%) 

B. truncatus  104 93 63 260 16.2 

B. permembranaceus 59 24 13 96 5.9 

B. obtusus  39 17 8 64 3.9 

B. pfeifferi 43 39 17 99 6.1 

L. natalensis  386 352 362 1,100 67.9 

Total collection 631 525 463 1,619 100 

Shannon-Weiner Diversity 

Index 

1.17 1.01 0.76   

 

DISCUSSION  
The presence of snail intermediate host in Hawul, Kwaya-kusar and Shani LGAs has signified the 
diversity of snail species which are of medical and veterinary importance. The presence of these 
infective snails poses substantial threats in the transmission of trematode infections to the 
communities in the Local Government Areas (Alhassan et al., 2020). In this study, various species of 
Bulinid, Planorbid and Lymnaeid snails were identified i.e. Bulinus truncatus, Bulinus obtusus, 
Bulinus permembranaceus, Biomphalaria pfeifferi and Lymnaea natalensis. This is in conformity with 
the study of Luka and Mbaya (2015) who reported the presence of Bulinus and Lymnaea snail species 
in Borno State. 
Furthermore, the study also reveals that all the snail intermediate host coexist with one another. 
During snail collection, the infective snails are all found in the same freshwater bodies. Some studies 
conducted by Abe et al., (2016), Falade and Otarigho (2016) and Oloyede et al., (2016) have also 
encountered different species snail of intermediate host at sampling sites during their survey. In this 
study, Lymnaea natalensis is the most abundant snails found in perennial waters bodies and ponds 
surveyed for aquatic snails. This agrees with the findings of Oloyede et al., (2016) and Dida et al., 
(2014) who in their freshwater snail survey reported high population and abundance of Lymnaeid 
snails.  
The abundance and diversity of snail intermediate hosts has varied significantly in the surveyed Local 
Government Areas. The Shanon Diversity Index showed low diversity in the snail species (H<1.5). 
This may be attributed to seasonal nature of perennial rivers and ponds in the sampling sites. 
Similarly, Alhassan et al., (2020) have also reported low diversity of snail intermediate hosts at two 
habitats in Zaria as the Shanon Diversity Index was less than minimum scale (H<1.5).  

 
CONCLUSION  
This study has proven the existence of snail intermediate host in freshwater sites of Borno State. 
Various species of these infective snails have been identified which are of medical and veterinary 
importance. They are found in freshwater bodies of some Local Government Areas of southern-Borno 
State. The presence of snail intermediate hosts is of great public health importance in the study areas 
as they may influence the spread of schistosomiasis and fascioliasis in the region. Therefore, there is 
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need to conduct comprehensive surveillance and study on morphological characterization of snail 
intermediate hosts freshwater bodies close to human habitations. Furthermore, public awareness on 
the dangers these infective snails should be intensified for people in these communities. Also, 
preventive and control measures as well as healthy hygiene habits should be adopted so as to save 
human and animal lives from parasitic helminth infections.   
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