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648 snails comprising 392 (60.5%) Bulinus globosus (Morelet, 1866) and 256 (39.5%) Biomphalaria 
pfeifferi (Krauss, 1848) obtained from Samaru stream and ABU dam between April and September 2007 
were examined for cercariae. Of this total, 355 snails were obtained from Samaru stream while 293 
snails were obtained from A.B.U dam. 247 (69.58%) of the snails from Samaru stream were B. globosus 
and 108 (30.42%), B. pfeifferi. Similarly, 145 (49.49%) B. globosus and 148 (50.51%) were gotten from 
A.B.U dam. Two schistosomes were observed during the study; Schistosoma mansoni and 
Schistosoma haematobium with the former being more prevalent (20.31%) than the latter (18.37%). 
Occurrence of snails at each locality showed marked differences; B. globosus being more prevalent at 
Samaru stream and B. pfeifferi more prevalent at ABU dam. There was no significant difference in the 
comparison of means of prevalence in the two snails. 
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INTRODUCTION 
 
Schistosomiasis is a disease caused by infection with 
schistosome parasites. Schistosomes are important dige-
nean parasites of humans and livestock. Globally, schis-
tosomiasis ranks second among parasitic diseases of 
socio-economic and public health importance and is 
found in 48 African countries (WHO, 1999b). It is esti-
mated that 200 million people are infected, of which 120 
million are symptomatic and 20 million have severe dis-
ease. In 74 countries, 600 million persons are at risk of 
infection (Chitsulo et al., 2000; Gibodat, 2000; TDR, 
1996). It is principally a disease of tropical and sub-tro-
pical regions and is found in South and Central America, 
Africa, Asia and South - East Asia. Estimates suggest 
that 85% of all schistosomiasis cases are now in Sub-
saharan Africa (Chitsulo et al. 2000). The disease is 
common in the Niger basin and is found in every country 
within the West African sub-region (Brown and Wright, 
1985). In Nigeria, one of the most severely affected coun-
tries in Africa, it is estimated that 101.28 million people 
are at risk of infection while 25.83million are infected with 
Schistosoma haematobium, Schistosoma mansoni and 
Schistosoma intercalatum (Chitsulo et al., 2000). There 

are three main species of schistosomes infecting hu-
mans, Schistosoma mansoni and Schistosoma japoni-
cum which inhabit the mesenteries around the intestine 
causing intestinal schistosomiasis and Schistosoma hae-
matobium, which is found in the venules surrounding the 
bladder causing urinary schistosomiasis.  

Vectors of schistosomiasis are the snails – Bulinus 
globosus, as intermediate host of S. haematobium and 
Biomphalaria pfeifferi, the intermediate host of S. man-
soni. Comprehensive ecological researches on schisto-
some vectors in the Western and Northern parts of 
Nigeria started about two and a half decades ago, with 
the works of Asumu (1975) in Ibadan and environs and 
Tayo and Jewsbury (1978) in Malumfashi district of the 
then Kaduna State (now Katsina State). Several reports 
from various parts of Nigeria on human intestinal hel-
minths include those of Awogun et al. (1995), Nwaorgu et 
al. (1998), Taiwo and Agbolade (2000) and Adeyeba and 
Akinlabi (2002). Urinary schistosomiasis due to S. hae-
matobium infection is also endemic in many parts of 
Nigeria (WHO, 1993). Reports on it include those of Mafi-
ana and  Omotayo  (1998),  and  Anosike  et  al.  (2001). 
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Table 1. Monthly abundance of B. globosus and B. pfeifferi in Samaru stream and A.B.U. dam. 
 

B. globosus B. pfeifferi  
Months Samaru stream A.B.U.  dam Samaru stream A.B.U.  dam 

April 30 18 29 29 
May 72 38 28 52 
June 86 54 30 34 
July 24 22 12 18 
August 20 8 4 8 
September 15 5 5 7 
Total 247 145 108 148 

 
 
 
These workers have contributed to the knowledge of the 
biology of snail intermediate hosts of schistosomes in 
those parts of Nigeria. 

Certain drawbacks are associated with schistosomiasis 
control. Amongst these are fake distribution of single 
dose treatment drugs (Sulaiman, 1997), reduced sensi-
tivity of schistosomes to the drugs (Bennet et al., 1997) 
and there is also the issue of drug resistant. Despite 
these, Nigeria is totally dependent on the use of single 
dose treatment drug for schistosomiasis control. Accord-
ing to Ukoli (1992), since schistosomiasis transmission 
tends to be focal, localized snail control can be under-
taken to complement chemotherapy in reducing trans-
mission. The snail intermediate host populations are 
influenced by temperature, food supply, predators, para-
sites, rainfall and water composition. Sunlight in snail 
habitats, flowering aquatic weeds, abundance of micro-
flora and high dissolved oxygen content contribute to the 
abundance of freshwater snails (Hosea et al., 1998). This 
study was therefore carried out to determine the preva-
lence and intensity of cercariae in snail intermediate 
hosts, thereby providing information that can be utilized in 
designing a suitable programme for effective control of 
schistosomiasis. 
 
 
MATERIALS AND METHODS 
 
Zaria is an urban area, which has served as political, administrative 
and market centres for several hundreds of years. It is located on a 
plain about 3,520 km above sea level in the Northern Guinea 
Savanna of West Africa, more than 640 km from the sea. Zaria is 
located at latitude 11° 3N and longitude 7° 42 E. It has a tropical 
continental climate with distinct wet and dry seasons, most rain 
falling during the high sunny period from July to October (Morti-
more, 1970). The mean annual rainfall is about 107.5 cm and mean 
daily maximum temperatures show a peak in April (36.6°C) and a 
minor one in October (23.3°C). Relative humidity values of about 70 
- 80% (August) and 15 - 20% (December) have been recorded 
(Mortimore, 1970). Two snail species (B. globosus and B. pfeifferi) 
from two water bodies, Samaru stream and Ahmadu Bello 
University dam, both within the campus were studied. Apart from 
the availability of water which serves as a habitat for the snail 
intermediate hosts, various activities such as watering cattle, 
irrigation, fishing e.t.c also makes these sites human contact sites. 
Snails were collected from the banks of the two localities using a 

pair of long forceps and a scoop net attached to a long wooden 
handle. Where necessary, some snails were also hand-picked 
using a pair of gloves. Snails collected were transported to the 
laboratory in pre-labeled containers. In the laboratory, they were 
washed to remove dirt and identified using DBL-WHO (1980). They 
were then put in Petri dishes containing known water volumes 
separately. The Petri dishes together with the snails were exposed 
to bright light from a hundred watts electric bulb for about an hour to 
induce shedding of cercariae where present. Where no cercariae 
were shed, snails were crushed in water and examined. Cercariae 
found were immobilized using glacial acetic acid and counted with 
the aid of microscope. Mother sporocysts found were also counted. 
The numbers of the former and latter were separately recorded. 
Their identities were determined according to the methods of Hira 
and Muller (1966), Okwusa (1979) and Akufongwe et al. (1995). 
 
 
RESULTS 
 
A total of 648 snails, comprising 392 (60.5%) B. globosus 
and 256 (39.5%) B. pfeifferi were examined (Table 1). Of 
this total, 355 snails were collected from Samaru stream 
while 293 snails were collected from A.B.U dam. 247 
(69.58%) of the snails from Samaru stream were B. glo-
bosus and 108 (30.42%), B. pfeifferi. Similarly, 145 
(49.49%) B. globosus and 148 (50.51%) were collected 
from A.B.U dam. Two species of schistosomes were 
observed during the study; S. mansoni and S. haema-
tobium. S. mansoni was more prevalent (20.31%) than S. 
haematobium (18.37%) although the population of B. 
globosus was higher than that of B. pfeifferi. The abun-
dance of both B. globosus and B. pfeifferi (per month) at 
the dam and Samaru stream is shown in Table 1. For 
every collection made, B. pfeifferi was less in number 
than B. globosus in Samaru stream while the reverse was 
the case in the dam where the population of B. pfeifferi 
was higher than B. globosus. 

Tables 2 and 3 show the monthly infestation data of 
schistosome cercariae in B. globosus and B. pfeifferi 
respectively. There was a slight difference in the monthly 
distribution of both species. There was no particular trend 
in the variation of prevalence and mean intensities of 
infection in both snail species. The prevalence and mean 
intensity of infection of snails were low relative to the 
population of snails and number of cercariae and mother  
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Table 2. Summary of monthly infestation data of schistosome cercariae and mother sporocysts in B. globosus.  
 

Month No. of 
snails 
examined 

No. of snails 
infected 

with 
cercariae 

No. of 
cercariae 

Mean 
intensity of 

infection with 
cercariae 

No. of 
snails 

infected 
with 

sporocysts 

No. of 
sporocysts 

Mean 
intensity of 

infection with 
sporocysts 

Total no. 
of snails 
infected 

Prevalence 
(%) 

April 48 6 148 24.7 2 4 2 6 12.5 
May 110 18 168 9.3 12 36 3 18 16.4 
June 140 28 532 19 10 22 2.2 28 20 
July 46 10 242 24.2 4 8 2 10 21.7 
August 28 10 60 6 - - - 10 35.7 
September 20 - - - - - - - - 

 
 
 

Table 3. Summary of monthly infestation data of schistosome cercariae and mother sporocysts in B. pfeifferi  
 

Month No. of 
snails 

examined 

No. of 
snails 

infected 
with 

cercariae 

No. of 
cercariae 

Mean 
intensity 

of 
infection 

with 
cercariae 

No. of snails 
infected 

with 
sporocysts 

No. of 
sporocysts 

Mean 
intensity of 

infection 
with 

sporocysts 

Total no. 
of snails 
infected 

Prevalence 
(%) 

April 58 2 14 7 4 8 2 4 6.9 
May 80 14 248 17.7 8 20 2.5 14 17.5 
June 64 14 142 10.1 10 22 2.2 14 21.9 
July 30 10 42 4.2 8 22 2.75 10 33.3 
August 12 4 60 15 2 6 3 4 33.3 
September 12 6 20 3.3 - - - 6 50 

 
 
 
sporocysts per snail respectively. The snail populations 
were highest in May and lowest in August. During the 
months of May and June (prolonged dry season due to 
late arrival of rains), more snails were collected whereas 
with increased rainfall starting from July, snail populations 
decreased. Student’s t-test analysis used to compare the 
differences in the means of the prevalence of infection 
between B. globosus and B. pfeifferi showed that there 
was no significant difference. 
 
 

DISCUSSION 
 

Zaria experiences two climatic seasons; the dry season 
(October to April) and the wet season (May to Sep-
tember). This study does not include data for both sea-
sons because the bulk of the work was carried out during 
the rainy season. The low snail population observed in 
April (which is the end of the dry season) could be attri-
buted to low water level at the study areas. The highest 
population density of snail was recorded in May. This 
may be due to the late coming of the rains and probably 
intervening long dry periods even after starting. This 
observation agrees with that of Etim (1998) that snail 
populations fluctuated strongly decreasing at the peak of 
rainy season. 

The preference for different environmental conditions 
such as abundant microflora, oxygen content and other 
physico-chemical factors could be one reason why the 
snail populations showed marked differences in each 
locality. Another factor could be the natural behavioral 
mode of adaptation which is different for each species. B. 
pfeifferi is a quiet water, surface feeding snail and could 
be washed down to the dam easily. It finds a resting 
place when the speed of water current becomes greatly 
reduced whereas B. globosus can cling to or settle to the 
bottom of the water and later come out to the surface. 
This would be made easier by the rocky nature of the 
substratum or bed of the Samaru stream. Also, according 
to Hira (1966), large numbers of B. globosus occurred in 
habitats that were slightly polluted with faeces or decay-
ing vegetation. Careless discharge of effluent, piggery 
and domestic wastes may be another reason why more 
snails were recorded at Samaru stream. Though there 
was no particular trend in the variation of prevalence, it 
could be said from the result that increase in snail popu-
lations may result in an increase in the infection of hu-
mans by schistosome cercariae with increased human-
water contact activities. Although mortality due to schisto-
somiasis may be low, the disease imposes a heavy 
burden upon the health and well being of individuals  



 
 
 
 
(WHO, 1985). The mean intensity of infection was rela-
tively low for both snail species. The number of cercariae 
counted per snail was considerably low. It may be that at 
the time of crushing the snails, the cercariae within the 
sporocysts had not reached maturity (4 - 6wks) by which 
time cercariae begin to emerge from a birth pore near the 
anterior end of the mother sporocyst (Smyth, 1976). 
Faust and Hoffman (1934) observed that a snail infected 
by a single miracidium of S. mansoni discharged an ave-
rage of 3,500 cercariae a day for a long time. In one 
instance, the total progeny of a single miracidium ex-
ceeded 200,000. Given this observation, it is surprising 
that the cercariae found in this study were few. 

Although the period of study was not too long, hence 
more information on the pattern of prevalence of infection 
and distribution of snail intermediate hosts can yet be 
provided. However it would be advisable based on the 
results that a combination of educating the population 
using the water bodies for various activities on the dan-
gers on contact with the water bodies, prophylactic treat-
ment by mollusciciding the water in the middle of the dry 
season when the streams are still flowing but at a low 
level and speed according to Madsen (1985) and chemo-
therapy would go a long way in curbing the disease.  
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