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ABSTRACT

Saedams (Kubanni, Mawaye Maska, Kangimi, Magana, zaia
Birnin Gwari), three ponds in Zaria City add a stream in
Samau village were surveyed fran June, 1986 - May, 1987 to
determine the distribution of snail vectors of humen
schistosomiasis.

Three species of thesesnails weae obsarved in the area
namey, Bulinus (Physopsis) globosus (Morelet) Bulinus forskalii

and Biomphaaria pfifferi (Krauas) B. gghiagis is a vector

of urinary schistosomiasis, the parasite being Schisosoma

heematobium. B. forskalii is a suspected alternative host

of S. heematdbium while Biomphdaria pfeifferi is a vector

of intestinal schistosomiasis, the parasite being S. mansoni.
The abundance of these snai | vectorsvaried with the season

ad amayg habitats. There were more snails a the beginning

of the dry season than ay other time of the year. There were

also moe snails in the ponds than any other site of collection.
Of the three species of snails collected B. globosus had

the highest numbar during the period in which the research wes

conducted, it wes also the mog wide spread snail species, ad

co-existed with_B. forakaiii. B. pfeifferi wes least

represent both in terms of numbas and distribution in the sites.
All through the duration of the wak juvenile snails were

observed to co-exist with adults, axd occurred throughout the

time of research wak Their number, however, depended on
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the number of adults in a particular habitat. This, therefore,
strongly suggested that reproductive activities of these snails
were going on throughout the year.

Observations mece on the three snails species for the
presence of furoocercous cercariae $owad that the two forms of
Bchistosomiasis wae endemic in the area as all the three species
shedded furoocercous cercariae. However, it wes noted that
urinary schistosomiasis wes more prevalent than the intestinal
fom because the greatest numbar of furcoceroous cercariae were
produced by Bulinus globosus which is the vector. Snail
examinations further pointed to the fact that snail infestation
by the furoocercous cercariae was throughout the year, axd not
seasonal.

The Principal factors which ssm to determine the
distribution of these snails wae availability of water its
nature, presence of agquatic vegetation and humanwaer contact
degree.

Kubanni cam wes obsarved to be filled by late May or early
June, thereafter, water starts spilling over at the spillway
while Mdwae dam wes not filled until late July or early August.
Mawae dam domed highest snail densities dominated by
B. globosus. A contributing factor might be the presence
of better vegetation growth in the Mdwmae dam. Observations
also dowad that snails decrease in their numba with distance

from the town (Zaria).
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CHAPTER ONE

1.0 INTRODUCTT ON

The role played by some freshwater snails in transission
of schistosomissis (bilharziasis) has heen highlighted by
Cowper (1963), zakari (1977) ard Ebele (4981), It is known
that these freshwater snails act as vectors of the paraaites
which cause schistosomiasis in man and other anmimals, The
Parasite Schistosoma which 1s respongibhle for schistosomiagia
needs a freshwater snail as an intermedinte hoat to complete
its life cyole (Davis, 1976).

The importance of the study of freshwater shails in the
epidememinlogy of snail borne diseases has been highlighted by
0kwuaau5§5§11980). He noted that this is very important in
eontrelling the transmission of the diseases. In Nigeria, there
are three species of snails that are inoriminated vectors of

schistosomiasis (Cowper, 1963). The snails are Bulinus globosus,

Bulinus forgkalii and Biomphalaria pfeifferi. Smith (1975)

reported the occurrence of these three snail specios in Samaru,
Zaria.

Sehistosomiasis is undoubtedly the most important
helminth disease in the world todav (Smyth, 1981) and is lmown
to ‘constitute a major health problemin Nigeria (Cowper 1963).
The disease saps a lot of grersy and sometimes leads to the
death of vietim by cmusing injurious effects on the liver,
intestine, kidneys, bladder mesentirie veins and urinary tracts
(Okpala, 1957).

There are two forms of schistosomiasis which affect man.
There are the urinary and the intemtinal forms (Davis, 1976).

There are now four species of the parasite known to cause the
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disease in man, These are Schistosoma mansoni, S. japonicum,

S. haematobium and S. intercalatum, While S. japonicum and

§_. mansoni are known to live in the mesentric veins of the
small anmd large intestine and cause the intestinal schistosomiasis,
S. haematobiua lives in the vein of the bladder and causes

urinary schistosomiasis. S. intercalatus is knowm to inhabit

the rectum and pelvis and may produce clinecal pictwre of a
bowel infection (Davis, 1976).

S. mansoni is endemic in the Arabian Peninsula, lower
Bgypt and the Sudan (Davis, 1976)s S. huematobium is known to
be emdemic in South Africa, North Africa, Iran, Saudi Arabia

and Yemen (Jordan et gl., 1976). S. intercalatum has been

incriminated in Zaire, Central and West Africa, Cameroon, Chad
and Nigeria (WHO, 198&,).

The information on the distribution of snail vectors of
schigtogsomiasis in Nigeria is very scanty. Okwuosa et al.
(1980) stated that studies of ecology, bionomics and the
population dynamics of the molluscan vectors in MNigeria have
remained axiomatic to the planning of an effective control
measure. William (1970) observed that the most important
ecological problem is the yet unexplained irregular distribution
of freshvater snails in unpolluted freshwater habitats,
Okwuosa et al. (1980) stated Murther that snail ecologists
have at various times tried to correlate snails distribution

with physio-chemical envirommental factors. Boycott (1936)

stated that there is some degree of correlation between snail

distribution in various habitats and the chemistry of the watere
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freghwater snails is independent of water chemistry,

Howsver, it is the combined effect of all physio-chemical
paramoters that terd to affect the abunmlance and distribution
of snail vectors of schistosomiasis and not just a single

factor.

1+1. WATER DEVELOPMENT IN NIGERTA:

Water development in Migeria in the forms of dams and
Impoundments has continued for the past two decades without a
corresponding systematic survey and documentation of the 8naila
vectors which thrive in these water bodiez to highlight the
effects of water development on the snails. There are wvast
aress of land that have been e¢lnimed by dams of congiderable
sizes such as Kainji dam. This dam which was completed in 1968 is
8.3kn lors, and impounds a lake of 1250km2 (Simpson, 1975).
Subsequently, more rivers have becn impounied in Nigeria to
provide water for irrigation, fishery and improved navigation
acrogs the river~to obviate the adverse effects of drought and

harsh weather.

1.2, DAMS AND WATER DEPTNDENT DISEASES:

The crezation of man made lakes in Nigeria has resulted in
the prevalence of schistosomiasis and other water borne disseases
as malaria, omchocerciasis and filariasig. The health hagzarda
agsceiated with water development are known to date back to the

time of the Hippocrates or even earlier (Richard et al., 1977),
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tede HISTORTCAL RESUME OF WATER RILATED DISEASE:

Manson {1877) reported the existing association botween water
and filariasig., Malaria is 2lso known to depend on wmter.
Snow (1955) reported tho relationship existing betwsen choleps
and water. Thesc reports and many others have encouraged intensive
and extensive research to establish c¢learly the role of water in
disease transmission, Malaria and filariasis for instance have
been known to be transmitted by mosquito whose larvae deperd on
water for the completion of their life cycles. Similarly, it is

known that $imulium damnosum (s5.1.), the vector of onchocerciasis

is fourd in fast flowing streams where it lays its eEZSe
Beside, Guines worm and Schistosoma have all been known to depend

on certain freshwater snails for the success of their life cycles
(Jordan, 1975). TFrom the foregoing, it is seen therefore, that
water development in Nigeria has to a large extent affected the
health of thousands of people as in other countries.

The daming of a river often leads to0 a number of changes in
the ecological features of the area, and many miorochabitatsg,
Tavourable for snail growth are eraated as a result of these
changes., The ovor-all recult is that there is an increase in
the disease which may even extend to areas previously unaffested
by the diseaseas

4 general look at dams and other irrigation projects in
Nigerdia has shown that health considerations are incorporated
into water projects far too late and are often uncocordinated to
combat health crisis whieh have resulted in untold hardships and
scourge on the human population (Egien, 1986). A few highlights

an the magnitude of dams and irrigation schemes on health aml
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disease transmission anml their prevalence in Nigeria and other
parts of the world ars instructive. Surtae (1570) identified
six ecological consequences of irrigation which affect snails
ard insect populations., These changes may cause marked changes
in the transmigsion of schistogomiasis, onchocerciasis, malaria,
arboviral infections and filariasis (Cairneross et al., 1983).
The transition from intermittent 4o perennial irrigation in
Fgypt, for instance, has resulted in a2 tenfold rise in the
prevalence of schistogomiasis (Bradley, 1973 )

Schistosomiasis has been shown to inerease in direct
proportion to the.establishments of dams, especially in the
areas where the disease is endemic and sanitation is generally
poor (Tayv et al., 4978)e They observed that Malumfashi, a
district in Katsina state of Migeria with many amall sarthen
damg was experiencing high prevalence rate of schigiosomiagis
ranging from 41% - 51% following the conestructlon and operations
of new dams in the aresa. In Nigeris, within a year of the

completion of Kainji dam Bulinus globosus and Biomphglaria

pfeiffori the intermediate hosts of 3. haematobium and S, mansoni

reapectively were found to be common in the vicinity of the lake
{Betterton, 198,). In the South Chad irrigation projects, Borno
state, Nigeria the snail intermediate host of 3. haematobium
were found to be present in the irrigation canals only seven
months after initial flooding with the transmission occuring
in the pilet area.

The large dams and irrigation schemes in Nigeria durins the
rast two decades have undouhtedly created new habitats for
snail veotors of schistosomiasis in areas that were previcusgly

unaffected by the disease or vhere prevalence was low (Betterton,

1984.).
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Telre SCOPE OF RESEARCH:

Though dats on schistosomiasis in Nigeria 1s considerably
large, the ones that deal with the snail intermediate host are
scanty, and worse atill the Crnes on Zaria. Subsequently,
the present wowk i asmay at proviling baseline data on the
srail ecology for a wide expense of land with Zariz as a focal
points Also changes in the habitats subsequent %o the
Creation of dams and other irrigation projects are to ba
monitored from information Obtained from the study of the
snails. In addition, information collected from the study of
snail veotors of schistosomiasis will be very useful for
selecting the right control Deasures. The aim of the project
therefore is to:

(a) Sample snail vectors of schistosomiasis in some dams

ineluding pords in Zaria city and Samaru stream,

(v) Estimate the range of distribution of these snails in
ralation to their habitats.

(¢) Obtain a picture of the monthly relative density of snail
vector population at chosen sites and,

(d)  Deotormine tne vector capacisy of each snail by

examining it for the presence of furcocercous cercariags
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CHAPTEZR TWO

2.0. REVIEW OF LITERATURE

2.1, [THE HISTORY OF §GHUSTOSOMIASIS @

The earliest clug reparding schistosomiaasis dates to as far
back as 1847, when in Japan Tujii desoribed = digease he named
Katayama, which is now known as acute Schistosomiasis (WHO, 198 ),

The first scientific study of the disease, howeover; was
made by a pathologist, Theodore Bilharz, after whom the disease,
Bilharziasis is vamed, This was in Egypt in 1851 (WHO, 1984).
Bilharz described the parasitic fluke and observed Schistosome
oggs in the intestines ard urinary bladder of man. He, however,
mistakenly concluded that the miracdia which hatched from the egg
as they deposited in(¢freshwater were the infective stages for man
and he pestulated an intermediate stage of develomment in water
(WHO, 198.).

Later, in 1902, Sir Patrick Manson in Britain reported
that there are tw¢ spacies of Schistosoma, one with a lateral
spined ova drepositins 24a ggg A= the rectum and bladder and the
other with a terminal spinc depositing its eggs in the meaentric
veln supplying the intestiness

In 190, Fujirc Katsurada in Japan discovered Schistosoma
japonicum in a cat and soon thereafter in man. In 1909, Pujire
demonstrated that animals which were immersed in streams in
erdemic areas developed very heavy schistosome inf'ections,
while controlled animals covered with protective wrappings

did not develop any infection (WHO, 198, ).
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Furthermore, in 1943 Keinosuke Hiyairi and Masatsuzu
Suzuki successfully carried out experiments which incriminated
&n amphibious bisexual 9nail as the intermediste host of
Schistosoma in Japan., Following their discovery, Leiper in
191 exposed snails ard mammals 40 magsive number of infective
forms of schistoscmes and therehy discovered that the intermediate
hosts are the freshwater snails (WHO, 198, ). By 1918, he had
differentiated betwoen 3. hgematobium which he observed has
offs with terminl spine and S. mansoni which has eggs with a
lateral spine (WHO, 1984).

As far as diagnogis and treatment of achistosomiasis were
concerned, Bilhars made the first preliminary attempt to ettack
the blood fluke worms in the urinary bladder. He used a
substance known as colonel (WHO, 19&), In 1916, however, the
firat successful antimonial agent (tartar emetic) for the
treatment of schistosomiasis was desoribed (WHO, 198.).

This chemotherapy and others contimied to be the main methoda
of treatment until the advent of a aingle-doss drug like
praziquantel which is used for the treastment ¢f all human

schistosomiasis (370, 1584).

2.2. IIFB_CYCLE OF THE PARASITES CAUSING SCHISTOSOMIASIS:

Davis {1976) reported that the life cycle of human schigtosome
progressed within three distinet and separate miliewx. These
are the definitive host which may be » man, the intermediate host
anl the environment to which the snail host or human host has

accesae
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The adult female Schigtosouwa liacmatobium lives in tho veins
of human bladder and there it lays epgs. These esgs may move to
other parts of the body or may even cut through the vein wall into
the surrounding tissues. During micturition these eggs may pass
with the urine to the exterior (Smyth, 1981)., Under favourable
enviromental copditions the egrs hatel: and free swimming
miracidia are liberated, Tho miracidium will die unlesas it
finds n suitable water snail, When it finds a suitable gnail host,
it borrows through the soft part of the spail and then undergoes an
asexual reproduction to form the cercaria, ancther larval form.
Thisg free swimming cerocaria is releaged into the surroundiing waters
When man comes into contact with infected water the cercaria will
penetrate the skin. This will later develop into an adult which
i1l reach sexual maturity in about three weeks (Smyth, 19871).

S. mansoni has Biomphalaria pfeifferi an equatic snail as its

intermediate hosts, 5. haematobium has Bulinus globosus as an

intermediate host while S. jauponicum may have B, forgkalii as its
intermediate host, Davis (1976}rep0r‘b@dthat the Yile of the adult
worms within the boly of a definitive host could bo coxtremely
variable, Tt is showtor in the iohablitants of the emdemic zones
who may acquire repeated infections and some degree of immunity
than non-immune visitors or travellers to the endemic zZone,

The worm ¢an live in the bady of its definitive host for about

28 years (Davis, 1977, The incubation period varies for each
species of schistosome and probably ranges froaw 4 to 16 weeka
(Davis, 1976). Heavy worm burdens in the definitive hosts are

a direct result of either o severe initial exposure to infeeted
waters or a series of axposures over a relatively short period

of time -
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2¢3. OSCHISTOSOMIASIS:

Schistosomiagis is a chronic disease that is caused by a
Parasitic blood fluke belonging to the genus Schistosomas
In terms of severity and gociomecoromic hnportanbe, the disease
is next to nalaria, LLtu over 200 ,illion people infected all
over the world (Davis, 1976). There are two forms of the disease
infecting man, the urinary and the intestinal forms.,
Schisgtosomiasis may occur in nan, nuierous other mammals and birds

{Davis, 1976).

2y, DISTRIBUTION OF S CHISTOSOMY ASTS :

Until recently, schistosomiasis was though¥to be only
confined to the Nile basin of Egypt. This assumption is prcbably due
to the faect that the parasitic fluke responsible for the disease
was isolated and described [irst in Eeypt in 1851 by Theodore
Bilharz (Spink, 1978), It is now know that the dlsease is alsgo
endenic in areas around the squitorial regions and the Congo
basgin, and only recently the endemioity has expanled to inelude
all of Africa, Latin America and the Aaians ccuntries. |
Essentiall, it can be deseribed as a fact of life for the tropical
countries (Davis, 1976). The disease is considered to be widely
distributed without any geographical exclusions in the world
(Davis, 1976). Schistosoma japonicum, for instance is known
to be endemic in some islanda of the Philippines, Celebes,

Thalland and the lower Mokorg basin (Davis, 19?6). S. mansond
. i3 distributed in both trepical and subtropical countries. 1%

is endemic in Apabizn Perminsula and hyperendemic in the lower
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Bgypt and the Sulan (Davis, 1976), The disease erdemicity
further extends from the African sub-gahran zone to Cape
Province of South Africa. It is also known to be endemie in
countries like Brazil, Surinan, Venezuela, Carribbean islands of
Domipican Republie, Gurdeloupe, Mertirigue, Puerto Rico and 5t.
Lucia (Davis, 1976).

8. hgengtobium is endemic in countries South of Sahara
te Cape Province in South Af'rica. In North Af'rica, it is known
to be hyperendemic in the Nile Dolta, Algeria, Lybia, Morocco,
ard Tunisig, It also eccurs in Iran, Irag, Saudi Arabia, Syria
and Yemen (Jordan et al., 1978).

S. intercelatum which was first inoriminated in Zaire
another parasitic bload fluke responsible for human schistosomiagia,
hag further been reported in Central and also West Afriea,
Cameroon, Chad, Congo-Brazzarille, Nigeria and Upper Votta
(vHo, 198,),

In Wigeria, very little was knowm of schistosomiasis until
the preliminary survey made by Sharp (192.) in which he discovered
that some vrisoners were infected with S. mangoni. MeCullough
(1927) found the oggs of S. haematobium to be very common in the
urine of people in the northern Nigeria. The first comprehengive
work of surveys of schistosominsis in Nigeria was dome by Ramsay
(1932). He reported that S. hacmatobium and_S. wansoni were
endemic in Migeria. Ho describsd schistosomiasis as frampant"
and more common amony ohildren. This was 8o because children
use infected water bodies as pPlaying sites. Odenburg (194.2)

reported the existence of bilharzial appendicular lessions in
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¥aduna and Abeckuta hospitals Ramanowski (1955) and Ikejiani (1955)
reported bilharzial Wcer and non-gonorrhoeal ursthritia
respectively in Ibadan, Blair (1956) reported that the disease

was especially prevalent in the swampy regions along the great
reivers of northern Nigeria but that it could be equally prevalent
in the villages where the only water supply was cbtained from
boerrow pits. He also highlighted that the peak prevalence was
found in children, although adults who are fishermen by profession
and irrigation workers were also highly subject to the diseasea
Cowper (1963) reported that schistosomiasis was hyperendemic in the
area West of a line drawn through Katsina-Zaria-Kaduna. Odei

(1961) described Bulinus globosus ard Biomphalaria pfeifferi

a8 the sneil intermediate host of the parasitic flukes. Pugh

(1979) reported high incidence of s shistosomissis among children
above five years in Malumfashi area of Katsina State. Hira (1966),
studied freshwater snails of Ibadan, Tayo and Jewsbury (1978)

studied freshwater snails of norther Nigeris and Okwuosa, et al.
(1980) studied the ecology of freshwater snail vectors achistosomiasis
in Scuth-West Nigeria, TIn all these studies snails were ineriminated
a5 the intormediate hosts of parasitiec bleed fluke. Fhbele (1981)

and Betterton (1983) studicd the ccologicnl asrects of these snails.
They reported that temperature, avygen and caleium content of the
water affect the abundance and distribution of smails.

Ebele et al. (1981) working on hospital records from Zaria noted

that majority of the people infected with 3. haematobium were

below the age of 20. Tseoke (1978) reported that L.72 cases of
schistogomiasis were treated in the Zaria City health centre

in 1976/77. Gana {(1979) surveyed the prevalence of urinary
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schistogomiasis in children at Kofar Doka primary school and
discovered that 3.2% of the girls and 13.4% of the boys were
infected. Schistosomiasis, therefore, is still an important

disgase of ehildren in Zaria.

245, SOCIO-ECONOMIC TMPORTANCE OT SCHISTOSOMIASIS:

Schistosomiasis is a benign disease but the intensgity of
infgction may be increased as egFs load in the tissue get higher.
The disease is most prevalent in children, Thiz is because they
frequent water bodies that are infected more than any otheor
age group (Davis, 1976).

Schistosome worms per se do not cause disease, but eggs
retained in the tissueg of tho definitive host cause tissue
reactions leading to patholopiecal changes (Simpson, et al., 1975)
These changes are related to the number of eggs in the tisgue
and these in turn depends on the number of adult worms in the
tissue of the definitive host.

Acute schlstosomiasgis may be aasociated with fever, headache,
pild abdominal pain and sowetimes cough (Simpson, gt al., 1975).
Although direct moptality frow the disgease is low, the global
prevalence and the multiplicity of the chronic pathologieal
sequence of infection present a profound burden on the publio
health (Davis, 1976). In eise of infection with S. haematobium,
syanptoms of micturition, dysuria and haematuria may be noticed.
In some oreas with high cndemicity haematuris may be agsociated
with virility (Simpson, et al.. 1975). The 1loss in blood as a

result may lead to severe fatigue which will hamper the work
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efficiency of the infected perscis lcading o loss in many man

hours,.

2.6. THE CONTROL OF SCHISTOSOMIASTS:

To ¢ontrol schistosamiasis 8imply means to reduce to
minmal levels of transmission, prevalence, incidenco and
intensity of infection and consequently reduce the clinical
consequences ol the infection,

The control of schistosominsis is dependent on three
man arcas: reduction of the number of the snail intermediate hasts,
reduction of the degree of contaminatien of natural weters by
human wastes - exereta and urine, reduction of human contact
with infected water and treating the disease in persons already

infected.

2.6.1. SNAIL CONTROL USTNG MOLLUSCICIDES:

The life cycle of the bloed fluke which cause schistosomiasis
oahnot be complete unless there is a suitable snail intermediate
host, Reduction of the snail interuoediate hosts, therefore will
reduce the chances of completing the 1ife cyeles. Snail
intermediate hoste are controlled by the usc of synthotic and
plant melluscicides. The nature of design of irpigaticn projects
and dams affeots the population of snails {WHO, 1980). Effective
synthetic molluscicides include niclosamide, trifenmorph and
nicotinanilide group of compourds (W0, 1980). Other commonly
used chemical mollusecicidces are sodium pentachlorephenate anmd
copper sulphate. Snails can also be controlled using plants

wvhich have molluseicidal properties, Plants that have been used
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to control snails effectively inciude Balonites acgyptlaca »

B. maughamii, Sapindus gaponaria and Agonandra brasilinsis

(Helmut et al,, 1981). In Nigeria encouraging results were
bbtained with the agueous and methonolis extracts of Tetraplours
totraptera (Adewunmi ot al., 1980). The use of plant
mollugecides may eliminate the expense on costly synthetic

mollussicides.

2,602+ SNAIL CONTHOL BY BIOLOGICAL METHODS:

The appliegtion of chemical molluscicides has resulted in
environmental pellution and chemical poisoning as these chemicals
are pasgsed along the food chain. These have made the biolegical
control very needful, DPotentinl biologiecal agents such as fish
and paresites have been uged as potentianl competitors or predators
to check the population size of snail intermediate hosts (WHO, 1980).
The most attractive biological control methed at the present is
intermolluscan competition and predation, With this method
pPossible competitive gnnil species such as Marisa cornuarietis,

Helisoma duryl, Pomacea haustrum, Potamopygrus jenkinsi amd

Physa s3pp. are introduced into the snail environment to compete for

food, wygen ete. for survival (WHO, 1980). Mardiss cornuarietis has

proved very successful in Pueto Rico.

246.3, REDUCTION OF SCHISTOSOMIASIS BY DIWIRONMENTAL MODLFLCATION:

The control of schistosomiasis by envirommental modification
is carried out by provision of adequate domestic waler supply and

adequate health education. Provision of adeguate domestie water
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will_reduce the frequency of mah-waver contact. This in turn
reduces the chances of schistosomiasis transmission, WHO (1980)
has observed that weed control in lake volta and the filling and
draining of snail habitats in Iran have reduced snail population,
Health educntion should also be carried out thoroughly and this
should be based on a clear understanding of the people's

Perception of the diszase.

2.6., CONTROL OF SCHISTOSOMIASIS BY TREATING IT:

Treatment of schistogomiasis by drug in the past was equally
dangerous as the disease itself (WHO, 1984). Today, however,
there are drugs available for effective treatment of the infection,
For ingtance, praziquantel has been ghowm to be useful in
combating all forms of the discaso (WHO, 198.). Also meterifonate
is wsed agninst the urinary forms, while oxammniquine is employed
against the worms infecting the intostino (WHO, 198:). A1l
these drugs can be employed in large scale control programmes.

A survey of Egyptian sechool children showsd that single doses
reduce infections from 9OF to 1%% (WHO, 1984). Finally, though
much has been sall ond dons as gehlstogomiasis, 4 lot still
remain to be discovered. In the tropics the disease is on the
increase, This is becausgne of the inerecage in man~water contact
as a result of irrigation schemes. The numerous new irrigatlon
and water projects carried cut aspeeially in the third world are
usually ill=conccived anl Cloollore 111-plgnned, thereby meking

them a rigk to healths
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CHAPTER _THREE

3.0, MATERTALS AND METHOPS

3.1. THE STUDY pormt-

The study arec comprises six lakes (Kubomni, Makwaye/
Bomo, Maska, Meigana, Kangimi and Birnin Gwari), three ponds
in Zeria CGity (Fig. 2) and Samaru Stream (Fig. 1), 4 brief

deseription of the study arca is given below:-

3e1s1s 3AMARU STREAN:

Samaru stream is located by the Ahmaedu Ballo University
near Samaru village., The stream flows in a2 north-south direction
along a 3km valley. The stream roceives run-offs from the
Samaru village, other built up areas such az the university
regidential quarters and from both cultivated and uncultivated
lands. The stream discharges into river Kubanni,

While some parts dry up living just bare sand. During
the dry season, especially January to April seapages of water

along the slupus ol o volley, v L fa v orioun placea.

The water in the valley is used for swall seale irrigation,
watering of cattle and domestic purposes - washing of oclothes amd
bathing. Smith (1975) noted that the stream is highly polluted
with organic matter » He also roported that along much of the
longth of the gtream +ha Ahawnnl cuts through superficial Aeposits
of alluvium and yourger laterite and consists of deep pools

seParated by shallow riffle areas. He noted furthermore that
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Fig-:fﬂ]sfrib.‘ﬁ&n of boirow pits 1n Birnin Zaria-Each dot Indiceles the
position ©of @ horrow pit revealed from meps, aerial photogrephs
ar personal obscgi.aticn. Some of the pits nave baen filled
deliterateiy notural processes but vost inajorty sl hoid
water for atleast part of the year.

in

Kotar coka

After Ebele 1981



20.

water flows directly along the bagement rocks vhich are granites
and gueisses in natures
Durirg the dry season when the level of water is
gonerally low, the water body becomes stagnant while in the
rRiny season and especially during the heavy rain in August the
velocity of the flow becomes quite high, These factors cause
rapid erosion of the banks., Smith (1975) noted that plans were
unlerway to reduce the pollution level of this stream by putting
the two university halls that discharge efflusnt into the stream
10 a piped waste disposal line =nd abandonment of the Samaru

abatoir.

3.1.2. KRUBANNT LAKE;

This lake is losated south of the botanical garden of the
main campus, Ahmadu Bello University. The dam was constructed
in 1970 {Ologe, 1973)e It was construoted by the University to
f'orestall the persistent acute shortage of water in the main campus
for both demgstie and laboratory uses.

The dam was constructed with a wall of about 800m long, a
central section of ¢conorete of about 10.36m high sbove the river
bed, a reservoir covering about 80.94 hectrea which has a useful
capacity of 2.4 million cubic metres, (Ologe. 1973), This dam
serves a catchment area of 57sq km (Olege, 1973). The lake is
also, of recent been used as & reserch site. The water budzget
of Kubanni dam is controlled by five factors namely, run-offs
from the catohment and ground water inflow, evaporation, groumd
water outflow plus =eepages and withdraws for man's use. The amount
of water believed to be lost hy seepage is within the range of

200w280 thousard litres per day (Igharo, 1972, Anysm 1980).
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A considerable amount of erosion is a major feature of
this dam and this is occasioned by the digtinctiveness of the
Savanne environment, and that of the bagin itself'. The intensity
of the rains and it geasonality also cause great rain splash
erosion and high rates of run-offs, which oause sheet erosion,
(Ologe, 1973). Agrioulture, tree-cuttine for various purposes,
irdiseriminate bush burning and eattle grazing and all hunan
activities that have tampered with the typicdul nature of the
guinea savanma vegetation of the dam area. This has transiformed
it to that of an open savanma woodland in this argae« The
resultant open vegetation has permitted uncheoked soil erogion of
various categoriss along dam, which are higher during the first
half of the rain (Anyam, 41980),

A careful observation reveals that proper clearing of
vegetation was not carried out baefore the dam was constructed.
This has left behind wooly plants which stick out of the water
especially along the dry season when the water level is lowe
These have, however provided suitable substratum for snails to

L]

attach theselves.

Je1e3. MAKWAYR TAKE:

The dem is situated some Gkm east of ABU in the direotion
of the Zaria - Puntua rozd. Tho dam was oonstructed in 1966 by
the Nigeria Tobacco Canmpany (NTC), to serve the company's
Tobacco Farm.

During its oonstruction hydrological data of the valley
Of the stream feeding the dom were not available (Nayolor and

Beredego, 1969). This therefore imnplies that maximum flood
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discharge of the valley is known only by approximations.

The dam has & catchment area of 184.3 hectres (Anyam, 1980)
and lies in a N,E. ~ S.W, direction. Lying on the upper part
of Makways valley is the Bomo reservoir which existed aven
before the comstruction of the dam. The performance of this
reservoir and the rainfall prun-off's records at the Inatitute of
Agricultural Researeh (I.A.R.), Samaru provided the basis for
the estimation of maximum flood discharge from Makwaye dam.

The gmount of water needed by the dam determined the nature of

the spillway. Since the volume of water expected to be handled

was by far larger than the size of the dam a two-gide weir spillways
was made.

The dam was built on a compact brown or grey clay with
Patches of white shale and silt. The area lles on 2 biseoted
tertiary peneplain which is underlain by rocks of basement
oomplex {Nayolor et al,, 19697, Exposure of comarse porphyritic
older granite and finer grained dark coloured granite are often
found externsively in the area. No outcrops were, however, fourd
in the ecatechmant area. A large amount of arega is covercd by a
reddish-brown iron-stained laterite and clay (Anyam, 1980),

The immediate banks of the lake ars covered with thick

gragsges, These serve to chock scil and gully erogion.

Zatelse MATG ANA DAM:

This dam is located some 20km alorg Zaria-~Jos roads
Tt was constructed in the late seventieg by the Kaduna State

Agricultural Project and uged mainly for fishing. Originally,
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the earthen dam was the sife of about tenfigh pords which were
later harngssed to form the dam.

During the rainy season the lake overflows its banks but
retreat drastically to for isclated pords as soon as the dry
sots in. Tt is in thear isclated ponds that fishing activities
is carried out.

Settlements around the lake are few and human activities
in the vicinity of the lake include small scale farming, local
block industry (during the dry season) and fishing which was
mainly carried out by govermment emplovee over -gecing the dam,

The immediate banks are covered with thick and tall frasses,
which reduce the exterd of erosion, bhut heavy grazing by cattle

along the bank of the lake is carried out during the dry seasomn,

3.1.5. KANGIMI LAKE:

The dam is situated gome 25km from Mararaban Jos, off
Kaduna-Jog road., It was conatrwted in the late seventies by
the Kaduna State Water Board to provide sufficient water during
the dry season for domestic utilization in Kaduna town. It has
2 large central ruscivoir and has a conercte embarkment. During
the dry season when the water level is low more waters 1s allowed
to flow out for uss in Kaduna town, Human activities aroumd

the dam area are restricted to fishing and small scale farming.

3,1.6. BIRNIN GWART TAKE:

The dam is asituated at the outskirts of Bipnin Gwari town.

Tt was constructed by the Kaduns State Water Board to provide



de

water for domcstic purposca in the area. It has a small
central roservoir and stone-lined banks, The vegetation aroumd
the dan comprises of shrubs and tall grasses, wheat and maize

are the main crops grown in tho area.

3.1.7. 1sSKA LaKE:

The dam i5 situated some 45km along Zaria=PFuntua road,
It was constructed by Kaduna State Agricultural Project to
provide a system of ponds Ffor [ishery., Cattle grazing is heavy
around the dam area and farming is hardly practiced. The

vegetation around thic dam comprises shrubs, shot trees and tall

Erassas.,

3.4.8. PONDS IN ZARIA CITY:

Zarig City is a provineial capital with an estimated ares
of about 7.5sq km. As per 1963 consus, this historical town has
a population of about 60,000 and mainly regarded as the home of
the primary settlers. The City was once enclosed by a thick wall,
the rudiments of which are still standing today. These walls are
believed o hrre hnew Wnilt gq faw heek as the 15th century mainly
to protect the city against invaders. PFour main gates "Kofar®
lead into the eity. They are Kofar doka, Gyaya, Kuyambana and
Jatau (Pig. 2).

Unlike other partr of Yaria such as Tudun Wada and Sabon-
Gari, Birnin Zaria is not compleotely built up and many farm lands

still remain permanent features of this area. The houSes are

mainly concentrated around the market ares and consist of both

traditional mud houses as well as bungalow-type housss.
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Borrow pits form a common feature of this city. They
were created through diggirg of the soil used for local
building purposes. These pits are filled up with water during
the rainy season. They also rcceive effluent from nearby houses.
They are used for bathing, washing and sometinmes fighing.
During the dry season the water is used for making bricks for
traditional house constructions. Some of these pits dry up

completely during the dry seagon,

3.149.  ZARTA DAM:

The dam is located near the Government Commercial Colleges
It was oonatructed by Kaduna State Water Board in the late
sgventies to provide sufficient water for the pecple in Zaria.
Cattle gragzing is heavy arourd the dam especlally during the dry
season when the cattle arc taken their to drink water. Small
scale farming is practiced along the lake and fruits like tomato
are grown in the area during the dry season., Vepgetation around
the dam is scanty and comprises of short grasses and trees,
342.0.  PRELUIARY CUMEYS:

A number of preliminary surveys were carried out on the
aites to sarmark suitable collection sites. These surveys
involved visiting the sites, making first hand observations and
asking questions from people arourmd the site. Sampling sites
were located at the banks of the ponds, lakes and streamge
Each site was visited twice a month,

Sampling continued throughout the period of survey.

During seach vigitation to the sites snails were observed

carefully and then collected,
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3.2.4. GOLIEGTION Of SNATIS:

The method used for snail collection was that of Paperna {1957)
and Smith (1975). Collection were carried out in the morning
between 9 and 11 am. Two methods were employed for the purpose of

oollecting snails -~ direct hand picking and by scoop net.

342.2. HAND PICKIN; TECHNIQUE. :

This method was after 3mith (1975), Using this method gnaila
on the concrete banks were simply picked up and dropped into a
plastic container which contain some water from the site. This
wag done for a period of about 410 minutes. The snalls were taken

to the laboratory for chservotion and identification.

32243« THE SCOOP NET METHOD:

The hand-pickine techmique {Smith, 1975) did not prove to be

of ficient enowh, the main disadvantages being the fact that only

few snails were collected by the method, snalls at the bottom

of water were not collected as they could hot be reached and the
method was also leabour intensive. The scoop net is a lorg-~handled
net fitted w*h plogtic mosquito retting (Betterton, 1984). The
mesh size of the net was between 3um ~ Lmm, Using this net 5 blim
sweeps were made through the water. Snails caught in the bag were
gorted into ¢ontainers. This procedure wus repeated five times

at each site, 3Snails colloeted were taken to the laboratory.

3e2ako  LABORATORY ANALYSTS:

In the laboratory, snails were sorted out according to

sPecies and sizes. Snails were then grouped into gdult and
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young. The size and number of whorls were used as basis for
olagsification (Wright, 1971 and WHO, 1973). Smails with
width size less than Hmm were grouped as yourg snails. The

mmber of each snall species collected was reocorded against the

month of collaction, The average number of snails collected from -

each gite was taken ag the nunber of snails collectod from the

site during the month,

30245. IDENTIFICATION OT SNATIS:

Snails were identified in the laboratorvy with the help of
identification keys by the World Health Organization (1973).
The Keys proved very helpful for all aspects of identification,
Where the writer was in doubt meore experienced Senior Staff
Mombers in the department were consulted for confirmatory

identifiocation.

342¢6. EXAMINATION AND COLLECTION OF FURCOCERGOUS CERCARTAR:

To examine and collect furcocercous cercarias from snails
the method of Webbe and Jordan (1969) was employed. Snails were
kept in glass containers with some distilled water and slectric
light from a 60vats electric bulb was shone on the snnailse.

After gbout twenty minutes the water was obaerved for the
Presence of any furcocercous corcarias. Smils can also be
exemined for furcocercous cercabiae after exposing them to direct
sunlight for about 15 minutes., The function of the light was to
induee the furcocercous cercarias to be released with relative

sase (Webbe et al.. 1969).
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CHAPTER _ FOUR

4.0 RES ULTS

During the period of this study many freshwater snails were
fourd in the sites invarious abundance, and their number varied
between months and seasona, All together 9,188 snail vectors of
schistogomiasis were colleeted during the onc year period under
investigation (Table 1). These snails fall into three different
species and of them all vectors of human schistosomiasis.

The species were: Bulinus globosus, Bulinus forskalii and

Biomphalaria pfeifferi. Of all the snails collected Bulinus

globosus (4,89 was the highest in nusber, while Bulinug
forskalii (2,175) was the next in number, and Biomphalaria
pfeifferi (1,659) was the least (Table 1).

Bulinus globosus was observel to be the most widely

distributed and was found in every site of collection.
Biommularia pfeifferi was more restricted in distribution.

While Bulinus globosus was observed to breed least in areas vhere

human or animal activities were highest and where the water
tended to be polluted with organic matter, Bulinus forskalii and

Biomphalaria pfeifferi favoured less polluted water, where
organic decay was minimal, Tigure 3 shows the relative abundance

of all these snails no Cigtr’Buted during the months of study,

From the figure it is seen that Bulinus globosus had the widest range

of distribution throughout the period of study than any of the

two others species. Bulinua forskalii and Biomphalaria

pfeifferi had nearly a similar pattern of distribution,
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Thowgh the three snall species were observed to shed
furcocercous cercariae, only few members of seach speoies
actually shed cercariane (Table 3}. During the period of study yourng
snails of each species were also colledted in their habitats
(Ta.ble 2).

Figures L and 5 show the relative aburdance of young
gnall furecocercous cercariac between June, 1986 and May 1987
respectively. As shown in Pigure 4 the peak abundance of young

snails of Bulinus globosus occurred in November, that of Bulinus

forgkelii ocourred in September while that of Biomphalaria

pfeifferi had their greatest nuber of yourg snails around the
month of November, the lenst number of yourg snails of Bulinus

forskalii occured during this period (Fig. 4 ).

A prominent feature in the vesult is the marked differemnce
that occurred in the seasconal relative abuniance of these snails
{Tabls 1). The greatest number of snails (1563) was cbserved to
oceur in the month of Qctober which alse oorrespomds with the
beginning of the dry season period, Pew snails were collected
when the habitats were almost dry in the months of April and May
(Table 1), Eupty shells of all the three snail specics were
cbserved during the investigations and these were mora abundant
during the dry seascn., Thig points to the fact that mortality
rate of the snails wag higher during the dry seasons

From Tables 4 and 2 it can be seen that the ocourrence
of young sanails during the period of study was throughout the

your. However, as it pointed out from the tables their Muber

varisd congiderably with the season. A total of 3,02 yowg
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FIG. 4:MONTHLY RELATIVE ABUNDANCE OF YOUNG SHNAIL
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analls of the three specles wore cdllected during the period
of inveatigation (Table 2), Of this number 1,876 was Bulinus

globosus, 720 Bulinug forskelii and 446 Biomphalaria pfeifferi

(Table 2).

Table 3 shows the distribution of fursocercous cercariae
amorg the three snail specles ccllected during the investigation.
A totel of 118 cer~8rine were collected, oubt of which 82 were

from Bulinus globosus, 18 from Bulinus forskalii and 18 from

Biomphalaris pfeifferi. This suggests the fact that the vector

capaoity of the three snails varies greatly with the species and
that Bulinug globosus poge a bigger threat than any of the other
two snail species, The highest number of furcocercous

cercariae ogcurred amorg Bulinus globosus, fellowed hy Bulinus

forskalii and lastly by Biomphalaria pfeifferi (Fig. 5).

A more detailed account of species cbgervation in their sites

ia given below:~

Lels1. Bulinug globogus:

The distribution and abundance of this snail speciss was
found to decrease greatly with distance from Zaria. That is to
say there were more Bulinusg globosus in Zaria town than they
were in places like Maska dam <r Kangimi dam. This seem to be
due to the fact that the water in the township of Zaria is more
polluted than weter bodies further from oity. In this respect

there were more Bulinug zlchosug in the 0ld Zaria City where three

pords were surveyed than in any other site studied, The greatest
number ¢f this species cccurred in October when 1363 snails

were coliaectad, The lgast number of this species was, however,
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collsoted in May when only 130 snalls were collscted.
Cetober corresponds to the beginning of dry season, while May
marked the end of dry scason ar the beginning of rainy season,

The population of young snails of this species also was
hserved to declined with adultas, thus refleeting the effect
of the weather on them, Their population grew to a peak number
of 566 in November, thereafter it declined drastically tc a
mipimum in April and then remnining low throughount the period

under imvestigation (Table 2).

Y o.%e2 Bulinus forskalii:

This specieg of snails was observed to be the second
largest number collected during the period of studiss. A
total number of 2175 snails of this species were collected
during the research period with a peak number of 378 in the
month of September (Table 1Y. This month dcas not correspond to

the peak number in Bulinus globosus. Thereafter, the number

began to decline to a minimum of 23 snails in Maye.

A total number of 720 yourg snoils of Bulinug forgkalii

were collected during the period of studies (Table 2). The

nugber was 107 in Juns 4986 when the investigation started and

rose t0 a poak in Qctober with 147 vourg snails. The number
doclined steadily to a minimum in April when no snails were
collected in the habitats. It was observed that some of the snails
shed furcocercous cercarias during the investigation, the

mmber of cercariae seemed to depend on the number of adult snails.
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4.1.3 Biomphalarin pfeilferi:

Table 1 shows the nummer of B, pfeifferd collected during
period of stulies. It is scen that 1,659 sneils were collocted.

It is alse seen that the number of Biomphalaris pfeifferi rose to

n peak (227) in Newamher and thereafter the number declinecd
drastically to¢ 2 minimum in May when only 22 snsils wore collccted.
Cbservationa of this snail species showed that the highest number
oscurred among the pomds . frowm zaria town. The highest number
was ¢Ollected in Kangimi dam a distance of about 50km from

Zaria. Table 2 shows the distribution of the young snails

durirng the invegtigation, The number varied throughout the

period declining to a minimuw in April when no young snails were
seen in the habitats, Ubservation of furcocercous cerceriac

from this species showed that thoy wore far less infected than

Bulinug globosus (Table 3).

4e2.0, SNAIL BCOLOGY:

It wos generally obscrved that snilas in cach site porferred
ditches, isolated pools of wator and alew flowing water bodics.
Usually it was ohscrw~d that the snail veotors co-axist in a
particular site excopt for CLlferonces in their numbcrs. Other
factors that affected the distribution of these snails vectors
inolude water level fluctuation, drying of the habitat and
absenee Or pPrasence of vegctation. In isclated pools where
tho water was less disturbod it wos obsorved that thero
were many snails in the habitat. When the water level decreased
as it happened during the dry scason, many of the snails died as
ovident hy the presence of smpty shells. These snails were

fewer in nuber where thoe vegetation growth was poors
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he2.1. XUBANNI LAKE ARBA:

The lake has a lot of aquatie vegetation seen as emergent
growth from the water. Thase vegetational growth provided
attachment sites for the snails. Snails collected here include,

Bullnus globosus, Bwlinus forskalii and Biomwphalaria pleilferi

(Table L4)}. These snails were ohserved and collected From the
stoned embarkment which provided surfaces for their attachment.
Vardations in relative abundance were observed during the period
of the investigation., During the dry seascn period, a lot of the
snails were exposed 3 *“bis led to the death of many smails, as
the water level reduced. Xmpty spall shells were seen in the area
suggesting that the gnalls were dead at the time.

Young smails were observed and collected from Kubanni but it
was Observed that their number decrease with decrease in water
lovel. During this time many of tha suitable substratum were

exposed permanently.

be2.2. MAKWAYE LARE AREA:

There was much thicker vegetation growth in this lake than

in Rubanni. There were spreading nasses of Ipomcea gquatica over

the wator and snails were chserved to be clinging to the urmderside
of these planta., Taoble K shows the summary of snails sollscted
from Makwaye dam, It is seen that a total of 2,042 snails were
collgoted from this sits. Ovs of this number 4436 was Bulinus

globogus 418 was Bulinus ferskalii and 598 was Biowphalaris pfeifferi.

Observationa showed that mors snails were collected from Makwaye

than from Kubannl lake {Tables L and 5). There wore also more
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Biomphalaria pfeifferi in Makwaye than in Kubanni lake. The

highest number {351) of snailp were collected in Oetober, Tt
wap observed that snails terded to be more zhwfdant in gheltered

areas especially vhors the vegetation was densce

4e2.3e SAMARU STREAM:

The summary of' cbservations made from Samaru stream is
shown in Table & and Apperdix 10. Altogether a total of 44199
sngils were eollected from this streaw., Adult snails were
chaerved to he more abundant than young annils ard by the erd
of March 1987, no snails were collected from the stream.

Snails ¢ollected were Bulinug glcbosus, Bulinus forskalii

and Biomphalaris pfeifferi. It was cbserved that Bulinus

globosus was the dominant snail in this site., This will seemh

to suggest that the occurance of urinary and intestinal schistosomiasis
in the area igs highly probable, Bnail were most abumdant in

Ootobor and November, after which the number started to decline.

Many empty snail shells were observed the number increased with

the dry season. TMgure 6 shows that the greatest number of snails

were ccllectod froam Makwaye, followed by Kubanni and the least from
Samaru stream.

be2.ha MATCANA DAM:

Imvestigation 3id not start in this dam +ill February
1987, At the time of start of the investigation it was observed
that the water level was very low, Table 13 shows the summary of

c¢bservations from this dam. 2 total of 273 snails were collectede.

Out of this 169 were Bulinus glcbosus, 39 were Bulinug forskalii

and 72 were Biomphalarin pfeifferi, 4 total & adult snails were

eollected. 41 of these were Bulinus glcbosus, 13 were Bulinug
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FIG6IMONTHLY RELATIVE ABUNDANCE OF SNAIL VECTORS OF
SCHISTOSOMIASIS IN MAKWAYE, KUBANNI AND SAMARU
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forskalii and only 10 were Biomrphalaria pfeifferi, Ma jority

of the snails collected were young snails that have just hatched

at the time of collectione.

&.2.5. MASKa D
Investigations started here in February, 1987 (Table 12).
A total of 64 gnails were collected from this dam during this

period. These snails include Bulinug glcbogus (57) Bulinus

forskalii (1) ard Biomphalarda pfeifferi (6), OFf the 64 srails

only 11 were adults., Though snails were not obgserved in vast
numbers, the microhabitats of the three species overlapped.

The few snails observed here werc attached to woods and leaves
on the surface of water. Smalls were dbserved to show m marked
rreference ror the banks where the water was calmer and where
emgrgent vegetation eccurrcd. There were sonsgiderable

fluctuations in the number of gnails between months.

}o2e6. BIENIN GWART DAM:

Table 10 shows the obgorvationg made in Birnin Gwari dam.
A total of 339 snails were collected from this dam. It was
observed that the most sbuwmdant snail was Bicuphglaria pfeifferi.
tut of the 399 snails only 69 were adults and 330 were juveniles.
No gnails haboured any furecccercous cercariae in them, This was
Prohably due to the fact that majority of the snails were still
in the juvenile stagoeo. 3nnilse in the dam were mostly found in
small igolated pool= of water. Biomphalaria pfeifferi, dominont
snpil species was dbserved 1o show a preference for samdy soil
and it was observed that some of these amails were burrowing

into the soil,
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As the dry season progressud water in the dam roceded
towards the middle of the dam leaving behind empty snail shells
on the sandy shores., Of all the areasg studied none surpassed

the Birnin Gwari Dom in terms of aburdance of dead snedlss

1\\-.2070 EN}IMI DJLW»‘?_
Chgervutions from this dam are shown in Table 11. 4 total

mamber of 12% snoalls were collected from this site. Thess were

Bulinus globosus, RBulinus forgkalii amd Biomphalariz pfeiffori.

The highest number (96) of snails collected was Biomphalardia

pfeiffori (Table 16). The snails in the gite were found in
isolated water pools, ditches and other small water bodies.
Snails preferred siems of emergent and floating plants. During
the dry season, it uyas obzerved that these bodies of water

aither completely dry up or become extremely shallow. Durirmg the
flood periods snails in the dam either disappeared complstely or
reduced as they were considerably disturbed and dislodged from
their supstratum. These snails, however, reestablish themselves ag
goon as the water becomes calm arain. Many empty snail shells
were Tfound at toe si.e durdiy: boin the dry and the rainy seasons
The dislodged snails during the rainy season died in the floods
thaot occurred in the rainy senson. The dessication occasioned

by the dry season also caused their deuth.

4.2.8. ZaRTA DAM:
Table 14 shows the sumary of obgervationg made at thig dam.
The result shows that only 101 gnails wers collected from Zaria Dam

betwosn February anl Nay (Teble 14). Prom this dam the largest
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nurber of snails was Bulinus forskaldi (69), followed by

Biomphalaria pfeifferi (35) and lastly Bulinus glchosus (2).

The dam channels were very muddy with only scanty
vegetation, Snails were found attashed to the vegetation,
atones and other hard objects, Snail populaticn in this habitat
deolined sharply with the dry senson. Only few of the snails from
this dam shed furcocercous ccrcariaas It was observed that

Bulinay forpnlt4 o thig habitat did not shed any cercariae.

ko249, PONIS IN ZARIA CLTY:

hs2,9.1. POND A:

Table 7 i3 the summary of obgervations made in poni A4,
A total of 1363 snail vectorzs of schistosomiasis ware collected
here from June, 1986 to May 1987. The snail number inoreased
gradually from June (144), reached a peak in September (246) and
then started to decline until April when no snail vectoprs of
schistoaomiasis were collected,

Of the snails Bulinus zlobosus was the highest in number

(990), Bulinus forskalii (231) was next and lastly Biomphalaria
pfeifferi (1427« 4 wutal of 426 youry; snails were collected from

this habitat.

L.2.9.2. PONDS B:
Table B gives the sumnary of observations made in Pond B,
A total of 1668 snail vectors of schistosomiasis were collaected

inoluding 4281 Bulinus pglobosus, 230 Bulinug forskalii and 159
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Biomphalaria pfeifferi. A great maiority of Bulinus glicbosus

(726) were yourg snails. The nwber of snails rose from
June (2Q4) to a peak in October {284) ond then declined to a

minimum in February when no snails were collected.

4.249,3, POND C:

Table 9 shows cbservations made from Fond G. Only 7714
snail vectors of schistocomisasis wore collected from this pond.
The peak number {142} was in Cotober. A total of 214k young

snails were collected from this pord.

44350, PARASITOLOGTICAL EXAMINATYON:

Some sneil vectors of zchistosomiagis were dbserved to
shed furcocercous cercariae. The number of cercariae shedded was,
howsver very small, Resulis of this are shown in Appendices 5,
6, and 7). Of the furcocercous cercariac shedded, the

highest number (82) was produced by Bulinus g£lobosus,
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TARLE 4: Relative fbumdance and Distribution of Snail

Vectors of Schistosomiasis

Total Bulinug Bulinus Biomphalaria

Month Collection rlobosus forskalii plelfferi
JUNE 86 1020 52l 286 210
JULY 86 1107 645 27% 189
AlG  B6 1182 6aL, 227 - 191
SEFT 86 13,0 Ty, 378 218
ocT 86 1363 822 317 22,
NOV 86 1270 803 2.0 227
DEC 86 752 L5 128 170
JAN 87 487 286 99 102
FEB 87 260 166 | 5 L3
KR g7 136 ¥,] 2 33
AR g7 136 82 2 30
MaY 87 130 85 23 22

TQTAL 9180 1559 2175 1659
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TABIE 2: Relative Aburdance and Distribution of Young
Snail Vectors of Schistosomiasis
MTiBER OF YOUNG SNATILS -
Total B. pglobosus B. forgkelil Blomphalaria
Konth Ccllection Efeidford
JUNE 86 355 180 107 68
JULY 86 35, 218 a 52
AL 84 358 200 B3 L5
SEPT B6 Loy 239 136 LS
ocT 86 504 301 107 56
NOV 86 566 422 69 75
DEC 86 268 179 3 58
Jan 87 137 81 2% 27
FEB 87 53 26 18 9
MAR 87 23 10 é 7
APR 87 0 0 o 0
MAY 87 0 s) 0 0
TOTAL 3Q.2 15876 72C Lh6
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TABLE 3: Relative Abundance and Distribution of

Furcocercous fercariaes

Total Biomphalaria

Konth Corcarine B.globogug B, forskalii Pfeifferi
JUNE 86 10 7 3 0
JULY 86 16 8 5 3
A 86 16 10 2 L
SEPr 86 47 9 3 5
ocT 86 26 19 b 5
MoV 86 18 1% 1 3

prc 86 9 9 0 0
JAN 8 N A 0 0
PRB 87 1 1 0 0

AR BT 1 | 0 o
APR 87 - 0 0 0

May 87 - Q 0 1)

TOTLL 118 82 18 18
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TABLE 4: Relative Abumdance and Distribution of Snail

Vectors of Schistosomiasis in Kubanni Lake.

Bulinus Bulinus Biomphalaria
ZIobosus Torsialii pfei(feri
Total
Month  Collection OLD  YOUMG OLD _YOUND OLD _YOUNG
JUNE 86 232 91 49 28 22 30 12
JULY 86 228 71 27 50 30 35 15
AUG  B6 336 115 L5 72 L8 L2 14
SEPT 86 W7 88 L6 92 76 3 11
ocT 86 314 114 73 L9 26 36 16
NV  B6 327 57 133 55 20 37 25
DEC 86 134 53 23 21 9 15 10
JAN 87 87 29 13 25 0 15 5
FEB 87 L5 28 L 0 0 13 0
MAR 87 18 3 2 0 0 5 2
APR 87 19 12 0 7 0 ) )
MAY 87 19 11 0 6 0 2 0

TOT AL 2103 678 416  LO5 231 26l 110
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TABIE §: Relative Abundance and Distribution of Snail ~

Vectors of Schis tosomiasis in Makwsye Dam,

. 114 Biothalaria
KWO%OBUS %orsﬁaiii Lieltlierl
T ——

Total
Month  Gollection OLD YOUN: OID YOUNG OLD  YOUMG
JuNe 86 ahd, 30 53 32 2 26 19
JULY 86 294, 104 46 52 27 40 25
AUG 86 27 127 51 10 48 23 15
SEPT 84 256 1y 56 22 1 42 18
ocT 86 351 128 75 20 17 5 22
NV 86 3 76 19 1 59
DEC 86 289 h B6 22 9 66 32
JaN 87 155 | 50 22 9 16 3B 20
FEB 87 106 42 6 18 12 13 9
MAR 87 71 33 5 12 6 10 5
APR 87 32 12 0 10 0 10 0
May 87 29 15 0 8 0 6 0

TOTAL 28 £95 B4 284 15k 92 206
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TARLE &6: Relative Aburdance and Distributicn of Snall

Vectors of Schistcsomiasis in Samaru Streamd

Total

Menth Collection OLD  YOUM: OLD  YQUIG 01D YOUNG
JUNE B6 1241 51 22 27 18- 16 10
JULy 86 1359 52 22 38 12 10 5
AUG 86 160 b3 20 L7 15 20 5
SEFT 86 183 56 21 49 21 33 3
ocT 86 167 52 55 Y 19 8 2
NOV 86 150 L7 W5 3, 16 8 0
DEC 86 92 L6 2 15 7 0

JAN 87 80 4 19 12 8 0 0
FRB 87 59 27 11 15 6 0 Q
MAR 87 28 12 3 6 0 7 0
APR 87 0 0 o} 0 0 0 0
MAY 87 0 0 0 0 o} 0 0

TOTAL 1499 437 222 2L 119 102 25




TABLE 7: Relative sburdance and Distribution of Snail
Vectors of Schistosomiasis in Pord 4.
Bulinus Bli nus Biomphalaria
_ plobosus forskalil pfeifferd
Total

Month Collection QID YOUN: OLD yoimn OID YOUNE
JUNE 86 Wy LS 19 25 15 2 12
JULY 86 1.5 67 37 1 3 18 3
A 86 170 60 60 23 5 18 4
SEPT 86 216 95 51 28 10 23 9
gcT 86 215 97 53 35 19 g 2
NW 86 200 99 66 18 7 10 0
DEC 86 117 66 26 15 0 8 2
JaN 87 93 68 12 10 9 0 0
B 87 18 L3 g 0 0 8] Q
Mar 87 15 15 0 o 0 0 0
APR 87 0 0 0 0 0 0 0
MaY 87 0 3] 0 0 Q Q 0
TOTAL 1363 659 331 168 63 110 32
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TABLE 8: Relative Abundance and Distribution of Snail
Vectors of Schistosomiasis in Pond B.
Bulinus Bulinus Biomphalaria
#lobogus forakalii nfeilferi
Total
Month Collection OLD  ¥YouMz QLD YOUM: QLD  YOUIG
JUNE 86 e R L6 72 35 15 26 10
JULY 86 29 100 150 24 3 16 L
A 86 M0 162 100 21 2 20 5
SEPT 86 237 73 120 23 5 13 3
oCT 86 284 7€ 135 30 5 25 7
MOV 86 193 52 76 27 8 23 7
DEC 86 33 23 L1 15 0 13 1
JAN 87 56 20 32 16 o2 0
FEB 87 0 0 0 0 0 0 0
MAR 87 0 0 0 0 0 0 0
APR 87 0 0 v 0 0 0 0
MaY 87 0 0 0 0 O 0 0
TOTAL 1668 552 726 188 L2 438 37
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TARLE 9: Relative abundance and Distyibution of Snail

Vectors of Schistosomiasis in Pond G,

——— -

Bulinusg Bulinus Biomphalaria
~1obosiiy foprskalii preifferd
Total

Month Collection OLD  YOUNG QLD YOUME: QLD )i'(‘lUlNG
JUME  B6 101 17 11 32 16 20 5
JULY 86 10 25 8 1 36 18 0
Az 86 135 26 6 23 25 21 2
SEPT 86 121 L0 18 28 10 20 5
ogcT 86 1.2 L7 i3 35 19 21 7
NOV 86 105 439 13 18 7 16 2
DEC 86 59 13 2 15 o 48 3
JAN 87 13 7 ] G 0 2 3
FEB 87 2 0 0 ¢ 0] 0 2
KMAR 87 0 0 0 o 0 0 0
APR 87 O a a 0 0 0] 9]
MAY 87 0 0 0 0 0 0 o}

TOTAL 771 o2 72 193 113 136 2
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TARIRE 10: Relative Abundance and Distribution of Snail

Veotors of Schigtogomiasis in Pirnin Gwari Dam.

Bulinug Rulinus Biomphalaria
globogus Porskalii pfeifferi
Total OLp YOUNE: OLD YORG OLD YOUMz
Month Collection
FEB 87 100 2 8 8] o 10 80
MAR 87 98 0 10 0 0 6 8,
APR 87 76 6 10 0 0 0 50
MAY 87 125 5 20 0 0 10 90

TOTAL 399 13 48 0 0 26 304
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TABLE My : Relative Aburdance and Distribution of Snail

Vectors of Schistosomiasis in Kangimi Dam,

Bulinug Bulinus Riomvhalaria
gidonBE forskalii pfeifferi
Total
Month Collection OLD YOUMG QLD TOUN 0ID  YOUNG
¥ER 87 50 5 10 0 2 5 30
MaR 87 30 0 0 0 ) 7 23
APR 87 21 0 7 0 0 5 10
Ay 87 2L 1 7 0 0] 6 10

TOTAL 125 L2 0 2 03 73
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TABLE 12: Relative Abundance and Distribution of Snail
Vectors of Schistogomiasis in Maska Dam,
Bulinus Bulinus Riomphalaria
7 1oboaus forskalii nfeifferi
Total
Month Collection OLD YOI OLD YOUNG OLD YOUT:
FEB 87 20 5 15 0 0 0 0
MAR 87 16 2 12 0 0 0 2
APR 87 18 3 10 0 1 0 L
MAY 87 10 (9] 10 0 0 Q 0
TOTAL a, 10 47 0 1 0 6
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TARLY 1%: Relative sbunlance and Distribution of Snail

Vectors of Schistosomiasizs in Maipana Dam.

Bulinus Bulinus Biomphalaria
flobosus Forskalii preifleri
Total
Month Collection OLD YOUMG QLD YOUN: OLD  YOUM:
FER B7 70 13 35 2 0 0 20
MAR 87 8. 18 40 5 10 2 18
APR 87 62 13 26 0 7 3 14
KAy 7 57 0 27 6 9 5 10

TOTAL 273 L 128 13 26 10 62
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TABIE 14: Relative Abundance and Distribution of Bnail

Vectors of Schistosomlasis in Zaria Dam.

Bulinua Bulinus Riomphalaria
globasus forskalii pfeifferi
Total
Month Collection 0OLD  YOUMN: QLD YOUNE OLD YOUMz
FER 87 30 0 0 5 20 2 8
Uar 57 by 0 0 6 w1 10
APR 87 2. v} 0 6 10 2 5
MY 87 16 2 0 2 6 o) 6

TOTAL 104 2 0 19 50 6 29
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CHAPTTR __TIVE
5.0 DIS CUSSION

S¢1e GENERAL ACCOUMNT:

Prom a total collection of 9,180 snail intermediate hosts
of Schistosoma, this atudy has revealed that three snecies of
these snails were Mound in the study area., These species

inclvde Bulinus glohosus, B, forskalii and Biomphalaria pleifferi.

This agrees with the observations of Zakari (1977) and Ebele (1981).
In their own observations in Zaria, they reported that these three

species of snails occurred in variouns aburdance and distribution,

E. £lobosus i5 a lnown intermedi:te host of Schistosoma
haematobium while Biomphalarig pfeifferi is the intermediate host
of S. mansoni (Cowpers, 1973 and Ebele, 1981). Tbele (19¢1) noted

that Schistosoma haematobiun and 8. mansoni ey;s were reported in

Hospitals records obtained from Kofar Gyaya and the A.B.U. Teaching

Hospitals in Zaria., Earlier, Cowpers (1963) had noted in his

study of snail intermediate hosts of Schistosomes that Zaria

was one of the towns in the north of Nigeria that had a high

Prevalence of the infection, Tbele (1981) noted that B, forskalii

is a suspected alternative host for S. haematobium but pointed that

this idea was still controversial as authors still do not agree.
Of the three snail intermediate hoasts of schistosome fourd

to ocour in the study areas B, globozus was the mosl abundant

and also widespread snail., This agrees with observations made by

zakari (1977). He noted that 77 of ponds investijated in Zaria

City contained this snail while only 199 contained B. forskalii,
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Table 1 shows that ),551 representing about 49" of the total
snails collected during this investigation. This snail was
fourd in every site of study in various abundance. The great
aburdance registered by this snail might be due to the fact that
it favours habitats that are polluted with orzanic matters.,
Smith (1975) noted that the abundance of B. globosus decreased
along a polluted stream from the sovrce of pollution. This is
so because =t the source the nollution is too stron: for the
snail to thrive. but with dis tance from the source the pollution
becomes more diluted and so ¢can support a large nunher of
snails, Also Edington (1970) noted that this snail was more
aburdant in Ibadan toumship that in the rural areas of Ibadan,
This fact, he stated is due to the fact that the township was
more populated and therefore has a greater chance of being
polluted with organic matters than the rural areas vhich were
less congested.

Bulinus forskalii and Biomphalaria pfeiffori were restricted
in their distribution and also were less abundant than B. globosus.
This too mizht be due to the fact that these two snails prefer
a rather less polluted enviromment than B, plobosus (Paperna 1968).

This might also ernlain vhy Biomphalaria pfeifferi was more

aburdant in Kangimi dam than any other snail. Kangimi, o
villaze about 50km from Zaria is inhabited by only fishermen

and few irris-tion workers theretore the chances of beirng
polluted heavily are less likely than a place like Zaria which is
heavily populated, PFrom the foregoin: therefore it is seen that
both forme of schigtosominsis (urinary and intertinil) are very
likely to be prevalent in the area of study since their

intermediate hosts oceur in virtually all habitats investigated.
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Table 1 is the distribution of the snails according to
months., Tt is seen that from Junz 1986 when the investigation
started a total of 1020 snails vere collected. The nuwbeér then
rose gradually to a peak (1363) in Octoher and then started
to decline thereafter to o minimum (130) in May 1987 vhen the
investigation was torminated. The rise in the number of snails
corresponds to the rainy scason, The rains ugually begin early
May. JIn the same vein the decrease in number of snails correspomds
to the dry season period. During the dry season wat-r level
decreases in all the sites thus exposin: the snails to desiccation
and eventual death, HeCullouzh (1957) noted that snails are very
sensitive to desicecation in an enviromment, The snail population
{Table 1) reashes a peak in October, because dupin; this period
the water vhich contains the snail is generally ealm and this made
the enviromnment more suitable for the snails. In September the
rains are heavy and this reduced the food usually available for
snail. Also vegetation nnd substratum are submerpged at this time
ard thus the snails are dislodsed and earried away by the strong
ourrenta (WHO, 1978). All throush the period of investigation
Bulinus #lobosus maintained the highest number over all the
other snails. Thus heavy doynpour affected the abundance amd
distribution of these snails,

The aburdance of the gnails is also affected by vegetation,
This was mnot investigated in the present study but Okwusoa

et al., (1980) noted that Bulinus forskalii were restricted to the

roots of partially submeried sedges, Rycrus polystrachyos and

QE-rus SpPe They also obaserved that snail usually attach

themselves to the surface of jreen agquatie plants. The aquatice
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plants serve as a sourcc of oxygen which dissolved in water and
which is needed by snails for their respiratory purposes. In
this study the most important facters that affects the aburdance
and distribution ol snails is the season, The scason dctermine the
volume o water in an enviromment, Snail mortality was very high
during the dry socason and the mortality increased with the dry
season, This explains why many empty snail shells werc observed
during this period. The eupty snail shells points te the fact
that snails were dyin: as a result of the drying of the habitat,.
Table 2 ;ives the observations made on youn: snails. The
number of youry; snails in any mwonth was directly related to the
adults available. There were few youn: snails vhen the adults
were few. The adult produce the youry; and this explains why the
number of adults determines that of the youn: snails., Thouysh the
number of theses voury snails deereases with the petting in of dry
season  their presence. hovever is apodnter that reproduc lory
activities were goin: on throuyghout the vear by the adult snails
which survived, The study has reovealed the prelative fluetuations
of yourg snails investigated in all the habitats, The
proportion of the youn; snails deelined towards January in
cvery site but as soon ag the ruins set in the number inereased

appreciably.

5.2. LBCTOR!‘;L CAP}.G[TYS

All the three smails snecies shedded furcocercous cercariae,
thougch the number and distribution of carcerise varied vith sites
armd the snails., Zmer:ence o cercarine wnms highest amon: the

B, globosus, The hijhest number of this snail was collected
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from Zaria City in Ponds A. B, and C and since the highest
number of furcocercous cercnriae were produced by Bulinus
globosus, it therefore sugicsts that these pords must have
produced more cerc8rine than any other site. The reason for this
may be due to the ffact that Zaria City is heavily populated and
contact between man ~nd u-ater iz most likely than in any other
sites, therefore snaily herce are more likely to shed furcocercous
cercariac than any other silte. This agrees with the lbome (1981)

noted,

5¢3. SNAIL BCOLOGY:

The richest snail sitc was Makwaye Bome Lake, A total
number of 2442 snails were collected from this dam., This,
however, contrasts 'dth the obscrvation of Whome (1991). He
noted that Kubanni lake was richer in snail intermediate hosts
than Makwaye/Bomo lake, This discrcpancy may be due to the fact
that he spent only few months in the inwestigation and also he
restricted himsclr to the Bomo reservoir. The richness in snail
population of this lake mi ht be attributed to the fret that the
water herc is sencrally calm, Anyam (1980) noted that this lake
is ealm most of the time, Snaila tond to profier an environment
where the water is calm, Also hakymye was richest in aquatie
vezetation than othcr asitcas. Smails e knowm to attach themselves
to same of these aquatie vejctation (Okwuosa ot al,, 1980),

The richness of snails obscerved in Kubanni mijht probably
be due to the fact that tho area is also rich in aquatic vegetation.
It was however not as rich as Makuayc. This may be due to the fact

that there werc more wave action in this lake and it is more open
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thereby making the conditions for snails less attractives.
This was also noted by Mbome (19813a

Samaru stream was surveyed by Smith (1975). He noted
that the population of Bulinus snails increaszed dowvmstream
from a pollution sourac. The present work confirus this
observation., The prodominance of B. ;lohosus in this stream
is due to the fact that the stream is polluted (Smith, 1975).
There were fow snalls obsorved from Birikn Guwari dam, This
may be due to the fact that the observation gtarted here rather
late. Only 399 snails were colleeted. There werc no existing
Bﬁail record from this dam for comparison with the present work.
However, it is important to note that very few B. globosus
were collected here and no B. forskaldi at all. This nirht be
due to the fast that Birnin Gwari is not heavily polluted and
chances of pollution in the leke are therefore less. This is
because the town ig only sparssely populated., This aspect may
neged further investigation. Rlomphalapia dominated in this dam
due to the same reason (3mith, 1975},

Maska dam produced the least number of snails, Only &,
snails were collested. This might also be dus to the fact
that observation did not start herec until Pebruary, 1967. It
is howaver important to note alse thut majority of the snails
wore B, globosus. dajority o the snails were young and this

is

might mean that schistosomiasia/less prevalent in the area.
The fow snails r-oorded here may alszo be due to the foct that
the ocbsorvations wore made only during drv season.

ITn Maigana dam, the trend is the same as all other dams,
A decreased in snail population durin: the dry scason Wag noted. This

agoounts Tor rather few snails observed, The dam mizht be polluted
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with organic wastes becausc of heavy human activities sueh as
fishinz, small scale irrd;ation, local bricks makin; during
the dry season. Cattle also heavily grazed the banks of this
dam, This may explain vhy B, ;lobosus was more abundunt here
than any othcr snail spocics.

The poor snail numb 'r collgeted from Zariz dam may be
due to the Tact that ohservation wis made in the drv sceason,
Snails werc mainly collected from ditches and isolated pools,
Some of which vere alresdy dryin; up during the timc collections
wore made,

The present sork hos produced information on the
distribution of gnail intermedisate hosts of Schistosoma on Zaria
area, northerq Nigeria on a larger expanse. It mi;ht now be
possiblc to know the ran e, anbundance and the distribution of
these snails around Zaria.

Some diffieultics encountered durin: the coursc of this
work nged to be hishli hited to end this disoussion., Pirstly,
there was the difficulty ol findin; relevant literatures that
deal with the snail ceolagye.

Secondly, the problem of examing snails for fureoccreous
percarine was therce Smils need careful handlin: and treatment
to imduce them to shed the cercarine.

Pinally, Okwuosn gt al., (19P0) noted that the aburdance
and distribution of freshwuater sneil intermediate hosu of
schistosomes are aassocited .ith other factors such as temperature,
dissolved axygen, pH, 2lkalinity, ctleium ricion concentration,
mognesium ion and conductivity. Observations on these aspect

were not made in the prosent study.
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Appermiix 1: Monthly Relative Abundance of Bulinus

globosus

Month gg;i;c tion "I"E{I;m:ci %s Efr: ggggggs Igeo;-c gf*iae
JurE 86 1020 _ 524 510k 7
JULY 86 1107 6.5 58.3 12
Al 86 1182 66, 56.2 10
STPT 86 13,0 Tk 55. 5 8
ocT 86 1363 822 60,3 19
NV RS 1270 803 63.2 18
DEC 86 752 L 5 60.4

JaM 87 487 286 58.7 b
FER 87 260 166 63.8 1
MAR 87 136 70 58. 1 i
APR 87 136 82 60.3 0
NAY 87 130 85 651 1
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Appendix 2: Monthly Relntive Aburdance of

Bulinus forskalid

Total Bulinus Percentage No, of
Month Collection Porsknlii B. forskalii Cerc@riae
JUNE 86 1020 286 26.0 1
JULY 86 1407 273 16.7 5
AUz 86 1182 327 27.7 2
SEPT 86 13,0 378 19.7 3
0T 86 1363 317 21.5 b
NV Bé 4270 2,0 18,5 1
Drt 8% 752 128 16.1 0
JAN 87 487 99 20.8 0
FEB 87 260 51 23:5 0
HMAR 87 136 2 17.6 0
APR 87 136 29 21.3 0
MAY 87 130 23 17.7 0

TOTAL 9480 4551 1€
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Apperndix 3: Monthly Relative Aburdance of

Biomphalaris pfeirfferi

Total Biomthalaria Percentaze Wo, of
Month Collection  preifferd B. pfeifrerd Cercaériae
JUNE 86 1020 210 20,6 2
JULY 86 1407 189 1741 3
AT 86 1483 191 16.1 L
SEPT 86 1340 248 1643 6
06T 86 1363 oA 164 9
NV 86 1270 227 17.9 3
DREC 86 752 170 22,6 4
Javw 87 L87 102 20.9 o
FEB 87 260 L3 16.5 0
MAR 87 136 33 2h.3 0
APR 87 136 30 22.1 0
MAY 87 130 22 16.9 0

TOTAL 9180 1551 28
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Appendix L:  Monthly Relative Abunadance of Young

BSnail Vectors of Sechistosomiasis,

B PERCENTAGE YOUN: SNATIS
Month B. glohosus B. forghkalii %gr%ﬁ;;};u't
JUNE 86 50.7 30.1 19.2
JULY 86 61.6 23.2 1.7
AL 86 61.5 26,0 12.6
JEPT 86 56 3244 11.6
T 86 9.7 2.2 111
NOV 86 Tl o6 1242 1343
DEC 86 66,8 11.6 21,6
Jar 87 59.1 2142 19.7
FEB 87 4944 %.0 17.0
MAR 87 L3.5 26.1 9.3
APR 87 0,0 0,0 0.0

MAY 87 0.0 0.0 0.0




Appendix 5:  Monthly Relative Aburdance of Furcocercous
B8aroariae Sheeded hy Bulinus plobosug
Month Total Total Bulinus 7 Bulinus
Cercariae slobogus zlcbosus
JUNE 86 10 7 70.0
JULY 86 16 8 50,0
AT 86 16 10 62.5
SEPT 86 17 9 52.9
0cT 86 26 19 7304
NV 86 18 el 77.8
DEC 86 9 100,0
JAN 87 | b 100,0
FEB 87 1 1 100,90
MAR 87 1 1 100.0
APR 87 - - -
MAY 87 - - -
POTAL 109 82
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Apperdix 6: Monthly Relative Aburdance of Furcocercous

Cercariage Shedded by Bulinus forskalii

Total Total Rulinus % Bulinus
Month - Cercariae forekalii forskalll
JUNE 86 40 3 ' 30
JULy 86 16 5 313
Al 86 16 2 12.5
SEPT B6 17 3 1706
ocT 86 26 4 154
NOV 86 18 1 5.6
DEG 86 9 - -
JAN 87 h - -
FEB 87 1 - -
MAp 87 1 - -
APR 87 - - -
MaY 87 - - _ -

TOTAL 118 18
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Apperdix 7 MHonthly Relative Abundance of Furcdcercoﬁa

Garcazyiae from Biomphalariaz pfeifferi-

Total Total Biomphalaria pE
Month Cercariae pleifferi Biomﬁ?glaria
" E alliiord

JUNT 86 10 - 0
JUry 86 16 3 18.2
AUG BF 16 L 25.0
sTeT 86 17 5 3

ocT 86 26 3 3
NOV 86 18 3 -

DEC B6 9 - -

JAN 87 i - .

FEB 87 1 - -

Mar 87 1 - -
AR 87 - - -

¥AY 87 - - -
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Appendix 8: Honthly Relative Abundance of Snail

Vectors o7 Schistosomiasds in Kubanni Lake

Total Snalls Total Sinails % Snails
Month collaected froo collected rom fromn Kubanni

all =ites Kubanni
JUNE 86 1020 232 2247
JULY 86 1407 228 20.6
AUG 86 1182 336 28.4
SEPT 86 13,0 7 25.9
OoCcT 86 1363 344 23.0
NV 86 1270 327 25,7
DEC 86 752 15 17.4
JAN 87 187 87 17.9
FER 87 260 45 17,3
Mar 87 136 18 13.2
APR 87 136 19 13.9
MaYy 87 130 19 1.6

TOTAL 9180 2103
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Appendix 9: Monthly Relative Abundance of Snail
Vectors of Schistosomiasis in Makwaye Laoke
Total Snnils Total 2nails 7 Spail
Month collected from collected from from Makwayse
all sites
JUNE 86 1020 ek 23.9
Jury 86 1407 290, 26.6
ARt 86 1162 27 23.1
aveT 86 1340 2926 21.7
OCT 86 1363 351 25,7
v 86 1270 27 27.3
e 86 750 283 38.5
JAN 87 487 155 34.8
FEB 87 260 106 40.7
MAR 87 136 sl 52.2
4PR 87 136 32 23.5°
MAY 87 130 2 22.3
TOTAL 9180 A2

- ——
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Apperdix 10: Monthly Relative Aburdance of 3nail

Veg tors of 3chistosomiasziz in Samare Streanm

arn, Eams e p——————

Total Snatls Total Snails % Snails
Month gollected Fyrom callected Crom colletted from
all sites Sanaru 3trean Samaru Stream
Junr 86 1020 4.4 13.8
JULY 86 1407 139 | 12.5
it s 182 160 13.5
Seer 56 1340 183 13.6
oCT 86 1363 §0? 12.2
NOV 86 1270 150 11.8
DEG 86 752 92 12.2
JaN 87 487 80 16uls
FER 87 260 : "9 22.6
MAR 87 136 28 20.5"
APR 87 136 0 -
MAY 87 130 | o -

TOTAL 91480 1129
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Appendix 10: Monthly Relative Abundance of Snail

Vectors of 3chistosomiasis in Samaru Strean

-+ - —r P R LI TR PR RS S —

Total Snails Total Srails % Bnails
Month gollected from collscted Prom collected from
all sites Samaru Strean Samaru Strean
June 86 1020 S 13.8
JULY 86 1107 1% 12.5
A6 86 1182 160 13.5
SEPr 86 1340 183 13.6
0er 86 1363 o7 12,2
NOV 86 1270 150 1.8
DEC 86 752 92 12.2
JaN 87 187 80 16uk
FE3 87 260 : 59 22.6
MAR 87 136 28 20,57
APR 87 136 0 -
HAY 87 130 Q : -
ToTAL 9480 1129




