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HAPTER 1
INTRODUCTION

Schistosomiasis is one of the major parasitic infections
of man in the tropical and sub.tropical areas of the world,
gecond only to malaria in its socio-economic and public
health importance. Billions of people, mammals, birds and
molluscs are known to suffer from infections with many
differant species of schistosomes {(Warren, 19738). Iarotski anca
Davia (1921) eatimated that 500 million people in the world
are at risk, 200 million of whom are infected (VHO, 1965). The
economic losses due to schistosomiasis are wanifested in
reduced uprk output due to increased absenteeism and cost of
control measures (Iarotski and Davis, 1981}. Developments
such as construction of dams for agriculture and hydroelectric
power provide ideal conditions for the snail hosts to Clourish
thys resulting in increased transmission of schistosomiasis.

In most tropical and sub-tropical regions of the world,
it is estimated that up to 90% (WO, 1972) ¢of the human
population reside in the rural areas, were factors favouring
the incidence and transmission of sdhvistosomiasis abound. It
is, therefore not surprising that major thrusts in the control
of schistosomiasis have, over the years, been concentrated
largely in the rural areas.

Since productivity is an index of the heglth status of

ary given peopulation and since most of the population is



concenirated in fhe mrﬁl areas vwhere schistosomiasis has its
greatest impact, it is important that the disease be controlled.
This is particularly important in view of current efforts at
developing the infrastructures in the rural areas; by
construction of dams for increased agriculfural output and
vhich dams provide suitable eaviromment for the snail
intermediate hosts of schistosomea.

tligeria, as in mcest developing countries, due to
limited resources, and infrastructural facilities, and
competing interests, the financial allocations to health
delivery programmes are comparatively small. Thus, awy
control programme must of necesaity be developed within the
financial capabjilities of the government in terms of design

and implementation.

Regeard: Problem

In any attempt to control sd istosomiasis, three main
approaches which depend upon interrupting the life ¢ycle of
the parasite, are available. These appma@mes vhidh are not
mitually exclusive are: _ _

{1} Elimination of the =nail iﬁtemediate hosts through

| diemical, bioleogical and ecologicel means.

{2} Elimination of the parasite ia the final host '

through chemotherapy of all infected persons.

{(3) Prevention of exposure of susceptid le hosts through

improved sanitation, provision of adequate safe
water, health education and hetter agricultural

engineering through water related projects.

b
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However, the lirk generally regarded as most vulnerable in the

schistosome life ¢ycle is the snail, Any attempt fto control

the growth of the snail in the field needs to be based on a

thorough understanding of the biology and ecology of the

particular species., These would provide reliablie baseline

data for intervention studies. Thus the objectives of the

present studies are:-

l.

2.

5.

Identification of the snail species present in the
Halumfashi area.
Investigation of the local shall intermediate hosts

of Schistosoma haematobium in the area.

Determination of the effects of climate and season
on snail populations and associated S. haematobi}iﬂ_
infections,

Investigation of the transmission of 3. haematchium
in the area.

Assesament of the additional risk constituted hy the
current schene of the introduction of low earth dams

te a population living in an endemnic area.



In Africa, sdiizstosomiasis is a disease of considerdble
and growing importance due to inadequate potable water and
congiderable water rescurces developitent. The human

schistozsome species in Africa are §_ nansont ,E. hagratobium

and 8. intercalatum. The animal schistosome specles are

S. bovis, S, mattheei, S. leiperi, S. margrebowiel and

S. rochaini, All these schistosomes can generally be
divided, on the basis of morphological criteria, into twe
groups, the S. mansoni and S. haematobium complexes (Cowper,
1g71). ‘e distribution of these sdhistosomes is linked to
that of the suitable snall hosts. The distribution of the
ach istosones in Africa is presented in Tables 1 and 2.

S mansol_zi has a limited diatribution in Africa as compared to
S. haevatobium, the latter being the predominant species in
NMorth, UWest, Fast and Scuth Africa. In Central Africa,

S. mangoni is more widely distributed than S. haematch ium
particularly in Central African Bepublic, Congo and Uganda.

3. intercalatum is endemic in Zaire, Gabon, Cemeroon and

isolated cases have been reported from Senezal, Upper Volta,
thad, Central Africar Republic, Congo and Nigeria {Cowper,

1971; Wright, 1073; Pitchford, 1977y; Iarotski and Davis, 1981).

2.2 Epidemioclogy of Schistosomiasiz

Transinission of schistosomiasis involves man (the
definitive host), the snail intermediate hiost (pasaively
infected) and water {(the common external environment in widh

hoth the snall and man become infected), The factors
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Table 1: Distribution of human schistosomes in Africa.

Species Intermediate Final Distribution
Host Host
S. mansoni B. pfeifferi Man ,baboon, Africa south of the
shrew, Sahara.
rodents.
B. choanomphala Lake Victoria.
B. alexandrina Egypt, Sudan.
B. sudanica Sudan, Uganda, Kenya,
Tar.zania, Contral
African Republic,
Ghana, Zaire,.
B. camerunensis Zaire--Cameroon.
S. baematobium B. globosus Man, rarely Africa south of the
monkeys Sahara.
B. africanus Cameroon, Kenya,
Tanzania, HMozambique,
Zambia, Zimbabwe,
South Africa.
B. nasutus Ugzanda, Kenya,
Tanzania,
B. truncatus Morocco, Algeria,

Tunisia, Egypt,
Sudan, Ethiopia,
Mauritania, Mali,
Chad, Chana, Nigeria,
Caneroon, Zairc.

S. intercalatum 3. forskalii Man Cameroon, Gabon, Central
African Republic.
B. globosus Zaire.

[ IR R I I e ———




Table 2:

Distributicn of animal schistosomes in Africa

Species

Intermediate
Hout

Final
Host

-

————t Sl an

Distribution

-

At

bov{g

mattheel

leigeri

margreboyiei

rodhaind

E. Eéobosus

. alricanus

o

l

forskalii

{vs

l

Lruncatus

3]

=

EODOSUS

|

af'ricanus

B, tropicus
E. forakal]i

_11. Ef’ei fferi

B. sudanica

Cattle, sheep
goat, equincg
camel and
‘antelope.

Cattle, sheep,
equines,
antelopes,
baboons

Antelopes and
various
herbivores

Cattle, zebra,
#gnu, antclopes

Riverine
rodents,
dog, sevval
ant

- p— —

Sudan, East, angd
West Afpica

South Africa,
Zimbabwe, Migeria
and Zaipre.

Zambia, Southern Sudan

Zaebia , gouth Africa

Zaire, Kenya,
Uzanda

Reported in man.




necessary for iransmission to occur in any siven area are:
infection in the population, a low level of sanitation and
fh., rresence of gnails susceptible to indection in the water
used by the population for domesiic, religicus,recreational
and occupational purposes.

Man becomes infected by comning in contact with water
irnto vhid the fork-tailed cercariae of the sdiistosome have
been diacharged from iafected gnails, The dissase is
perpetuated throuh infected persons who defecate in or near
water courges containing the appropriace intermediate host
{Gordon, TNavey and Jeaston, 1934; Farcoqg and Mallah, 196635
Dalton aad Pole, 1978). It has been suggested that the washing
of faecally centaminiated clothing and soiled hands through
abluticn, are responsible for infectionsz in snails {(Qiernin and
Antolics, 1973; Husting, 1965; Prentice, Panesar and Joles,
1970}, The act of ablution iy of considerahlz importance in
contamination of water habitats because of the frequency with
widh it is performed and its non-dependence on rainy season.
Sewage from homes in endenic foci, enptying into streams aids
the propagation of the infection (Howan, 1¢64). The younger
age group have been recognized as the main contaminants of the
eavironment (Upatham, Sturrock and Cook, 1976). Children
acquire the infection as soon as they are able to play in
infected waters (Sieazal, 1968; Pugh and Gilles, 1978).
Occupational exposures have been identified as farming, fishing,
boating,in inland waters and washing of clothes (Pimentel,

Gerhardt, Williama, thite and Fferguson, 19€1; Gillos, Lucas,



Lin'ner, Cockshott, fnand, Ikene and Cowper, 194, [Faroogq and
Maillah, 19066; Hairston,1973;Dalton and Pole, 1973).

Aruce-thwatt (1968) and Gordon-Smith {1072) amongst others
have suprested that migration msy contrikute to the gpread of
diseagse and diainish the efficacy of control measures. The
importaiice of migration tc the spread and indeed contrel of
schistosomiasis is well recognised. Onabamiro (1971) working
ir Sierrs lLeong attributed the presence of urinary
schistosoniasis in a2diool children to migration outside the
area, Hwssenaars, Van <tten and McCu]longh A073) working in
Tanzania highlighted the importance of migration to
gchigtosomiasis in the area.

Tha snail ia an csgential link in the transmission chain,
The snzail intermediate hosts of achistosoniasis have beern
chzerved in various habitats, both temporary and permanent,
in ditchos, swamps, wells, lakes, dawus, pools, streans and
slowflowing rivers. F[Factors concerning the role of the
snail in the transmission of scistosomiasis are: the snail
biotic potential, aestivation capecity , host-parasite
compatibility, miracidial concentration, diurnal pattsrns of
cercarial production and ecological changes alfecting tho
gnaill hatitat. 'Mhe density of snail populations is an
important factor. Population densities vary greatly from time
to time and place to place, dependins primarily on temperature
and rainfall resulting in seasonal transmission patterus
fGordon et al,, 1934; Webbe, 1960: 1962, 1964a; Shiff, 1.96d ,

Hira and iuller, 1966; Appleton, 1978, Upatham, Nowra, A.med
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and Awad, 1981). Pronounced seasonal fluctuations in the
dengity and breeding of snails have been d served by several
workers (MCHullen, 1547 ; Olivier and harbosa, 1958a,b, Parent
and Lietar, 195%; Smithers 1958; Cridland, 1957a, b, 1958;
wullough, 1957a, b, 1962; Rowan, 1950; Hairston, 1961;
Ritchie, Ladke and Fergusson, 1962: Teesdale, 1962 and
Sodeman, 197¢). These fluctuations have been attributed to -
factors such as temperature, drying, flooding, oxygen Lension,
parasitiam, presence or absence of vegetation, Siff (1964a)
studying the influence of temperature on the intringic rate of
natural increase of B, (P.} globosus in Medesia found 25%¢
o be the optingl temperature. Mozley (1959) stressed the
presence of nicrohabitats under natural conditions in vhich
snails may seek out the best habitat. CGordon et al., 1934;
Malelr, 195%: Webbe, 1GG4a; [Hipra and ¥uller, 1960 have zll
drawn attention Lo the wide {emperature ranges that occur in
snail habltats,

Transpission of schistosomiasis is affected by seasonal
and hydrologicair changes which influence the life cycle of the
snail host, the production of cercariae and also determines
humen contact with water. Tt is known that schistosomiasis
gccurs over areas with isotherms orf 20-340(! byt flouridies best
in areas in wridh warm temperatures prevail (Pitanford, 1977).
In such areas, fransmission can occur throughout the year
Wrile, in areas with periods of lower temperatures the
transpission can be curtailed during parts of the year. In

arid and samli-arid areas, interruption of transmission can
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occur as a result o seasonal drying up of snail habitats,
prevar', the ability of snails bto survive aeslivation and the
gi‘eat spreading capacity of snails ensures bransmission after
the end oi the dry pericd. Aestivating snails have been shown
to carry immature infections of . ._n_@_g_gi and S. haematobium
from one wet seascn tce the next {Barboga and Coelho, 1955;
Barbosa and Olivier, 1958; Webbe, 196Z2a).

The nature of watenr suppJ.y within a locality, e density
of human population and proximity to water closely relatec with
prevalence of infeciion Moffman, Lehman, Scobt, Warren and
Viebbe, 1979; WO, 1953;1080), Heavily populated areas close to
water containing efficient intermediaic hosts usually show high
prevalence, especially if the hygiene standard and habits of
the people are such to provote snail infection and subasequent
exposure to cercariaze. In areas located furttier awvay from the
valer gources with safe water supply, relatively low crevalence
rates gre reported (Farcog, 1973}, In communities with limited
water supplies, pollution of water with both stool and urine is
high .Fasien and Osuvhor, 1979;Edurghbola, 1980). The available
linited water is often heavily polluted with urine thvoush
such activities as swimming, bathing, and washiag of clothes,
Theae activities have also been found to provide the most
frequent opportunities for infection in Egypt, St. Lucia, Ghana,
Nigeria (Farcoq and Mallah, 19663 Jordan, Bartholomew, Unrau
and Coole, 197%; Dalton and Pole, 1978, Tayo, Pugh and Bradley,
1980}. Studies carried out in Egypt, St. Lucia, and Nigeria

dow that water contact may be the critical factor in the



12

transmisaion of achistosomiasis, Frequent contact with
contamrinabed water is usually related to the development of
significant diseasz (Dalton and Pole, 1973), Jordan (1572}
reported a close correlation between water contact and
infection rates of males and fenales. The report by Pumh
and Gilles {(1975) on the absence of urinary schistosomiasiz in
drildren aged 0«4 years correlates with the findinges on te
man-walter contact studies in the area (Tayo gt al., 19801},
Manwpade transmission foci are closely related fo
agricultural development in that irrigatiocn and reservoirs
offer favourable habitats for the molluscan host and thershby
opportunities for disease transmission. The introduction of
new irrigation schenes in the form of canals, drains, storage
dans and reservoirs i3 an important aspect of eccnomic
develepment which leads to increased snail populakions (MO,
1973p;2980) and prevalence of infection in humans, A sharp
increase ia the nwber of infected perscous in Fgypt, Tanzania,
Ghana, Congo, Eastern Transvaal and WNigeria have been reported
(Paperna, 1969, Waddy, 107%; Matovu, 1978; Pugh, Burrows and

Tayo, 1980b).

2.3 Pathopenesis of Schistosomiasis

Pathogenicity of the schistosome is species dependent,
related to worn burden an<d egg production. Deposition of eggs
in {issues is the main c¢auve of pathogenicity. Vesiral

achistosgsoulasis is normally mild and frequently suuy-—clinical
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{Fdington, 1957; Lucas, Adeniyi-Jones, Cockshott and Cilles,
1¢56Y but a minority of infeclion causes much ore sericus and
even fatal pathological changes (Forsyth and Bradiey, 1364,
1366 Forsyth and !Macdonald, 1965, 1966; Ovediran and
Aidinkugbe, 19791,

The clinical symptoms are related to the stape of
infection. fror bodr -S__ mansoni and _§ haapatobjung, apart {rom
an initial itdiing at the site of zercarial penetration,
there are usually no clinical signs at the invasion stage.

For intestinal sdhistosomiasia, syaptoms of acute
intestinal disturbances start at the early stage of ey
deposition. Pever, chills, sometimes urticaria, headache and
nausea are probably avtributed to allergic and toxic
reactionz to the eggs, Acute enteritis resulis in brownish
diarrhuea. Liver infection and inflamwation of the
megenterial lymph nodes result in shbdominal pain and anaemia.
thronic infection results in intestiral deofunction,
intermitient diarrhoea aid malnutrition due tc passage of
undigested foodstuffs in conbination with cironic dysfunction
of the liver (cirrhosis}). Enlarpgement of the spleon and
ascites nay cause protusion of the abdomern,

In vesical schistoscmiasis, locs of appetite, headache,
generalized pains, urticaria and interrittent fever duz to
allergic toxic reacitions Lo the achistosone ¢ips may occur at
the early stage of egg deposition, During this stage, the first
egss e passed in the urine. Cranuloma formation and

inflarmation of the mucous merbranes of the urinary bladder
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(eystitis) and urethra (Lrethritis) result in frequent urge to
urinate and bladder colic. Blood iz passed in the vrine
(haematuria) and this is a compon symptom vhild: provokes
suzpicion. Inflammatory changes result in albuminuria.

In the chronic stage of infection, increasing nurbers of
emy granulomas cause thickening and fibrosis ol the bladder
wall {chronic ¢ystitis). This results in [requent migturition
due to loss of natural elasticity of the bladder wall,
Bladder calculi may cause pain and further Lydronephire=is in
extrene ca=mes. Uraemia and kidney failure may be fatal
{(inochird, 1966: Uyediran and &-inkugpe, 1970; Edington,
Lichtemberg, Nwebuebo, Taylor and Smith, 1970), Hypertension
and dironic pyelonephritis have been reported o be
asacciated with S, haematobi_tﬂr_x ihnfections in Emvvt (Abdelw
Salan and Abdel-fattah, 1977} . Howsver, ro association has
been found between nynertension, dironic pyelonephritis and
ucinary schistesoniasis in Tanzania, Migeria and Ghaso
(Forsyth =nd Bradiey, 1966; Forsyth, 19863; Zdington et al.,
1970; Yilkins and El-Sawy., 177}, Proteinuriz, haematuria,
pyuria and bacteriuria are significantly associated with
S. hasmatohium infections (Soyarmuwoe, 1973 Wilkins and
El-Sawy, 1977). Urinary schistoganiasis produces both
inflammation and obstructive luaions of the urinary tract
and, hydproureter and hydreonethrosis are relatively cosmon
conplicaticns, Hydronephirotic kidneys are wore prone to acute
bacterial infections in Egypt (AbJel-Salam and Abdel-Faltah,

19773i. High incidence of severe lesions revealed by
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intravencus urcgraphy f{calcified bladder, ureteric deformlties,
hvdronerhrosis) has been reported (Forgyth and Macdonald,
1965, 196&; Forayth aad Sradley, 1964, 1965; Gilles, Lucas,
Adeniyi-Jones, Lidner, Anand, Braband, Cockshott, Cowper,
Muller, Mira, Wilson, 1965a; illes ef al., 196%h , Gelinad,
Hunt ard Clarke, 1G65; Forgytay, 1769; Oyediran, 1976;
Jediran, Abayomi, Akinkugbe, Bahrer and lucas, 1%/5) in the
voun;ust age groups in Tanzanila, Wigeria aad Denegal. bLucas
et al. {1¢66), hapman (1966) and, Macdonald and Forsy th
{1965) suggest thav schisbtosonlasis may be the czmuse of
considerdrle morbidity, unsuapected so far it adolescents and
children, az well as adults, 3. haematohium can cause
puimonary arteritis progressing to corpulmonale, wich is an
irreversible and ratal conaition. In Egypt, Shaw and

(hareeb (1938) considered 58% of total pulmonary hilhzpzial

involvenient £o bo due tu 5. haenmatchium infection alone.

S

here is evidence of some relation betweea the occurrence of
cancer of the bladder and urinary biltharziasis (Abuli-Fadl and
fhalafallah, 1961}, Tris is umaally obscrved at a relatively

young ant.

2.4 Control of Sd'xislgpsomiasis

fn understanding ol the epidemiology of the disease has
helped to define what can feasibly he done i terns of control
efforta. As the epidemiclogy of the disease involves the human

definitive host,the snail intermediatce host and the achistosome,



control eficris have been aimed at anv or more of these links
(\Ho, 1573 ; 1930). However, since the snail is regarded as
the most wvulnerable link in the life cycle oi the parasite,
the best siagle method of control has been *he cradication of the
sncil (Vebbe, 1974; YHO, 197; 1980). Efforts aimed at
redicing the snail porulations have centred on biological
(Jorden, Ghristie and Unrau, 1980; M Cullough, 1951) and,
chenical means and improved ervironmental cngineering
(Diamant, 1977 ).

The use of molluscicides in reducing nubers of the snail
intermediate hosts of S, haematcbium in Gnana, Tanzania,
Egypt ond those of S. mansoni in Fgypt (using niclosairide) and,
S. Javonicun in Japan (using sodium pentachlorophepate) gave
reductions in incidence of huwan disease of 0% to 34% (WHO,
1973b). Comparable results were also reported for S,
haemaitvbiw. infections in Southern Phodesia after mollusciciding
in two tynes of irrigation system with aiclosamide. 'The present
status o' the biological control of snail interediate hosts has
been swmarised by M°Cullough (1961). B. glabrata populutions

have been controlled biologically (using Marisa cornuarietis -

a compeiitor non-vector snail species) in certain tyves of
habitats in Puertc Rico (YHD, 1973b3Jd in, Brown, Vilez and

Fergusson, 1977). 'The effectiveness of Helisoma duryi on

populatiorsof 8., Ef‘eirferi in Tanzania has . 1so been reported
(Frandsen and Madsen, 1979). Pesigan, Farooq, Hairston,
Jaurequi., Garcia, Santos and Besa (1958a, b) reported reduction

in the transmission of 5. japonicum in the Fhilippines by
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changing the ecclogy of the snail habitats. tu (1978)
reported that the removal of a cummon aquatic weecd

(Ceratophyllum) from the Velta Lale in Ghaia reduced the

populations oi’ both infected and unin’ected B, truncatus - the
intermediate nost of S. haematobiun in thc area. Diamant
(1977 ) discussed the possible means of modifying the
environment tarough observations of human, snail and parasite
habits to eliminate both the snail and th¢ need for hunan to
cone in contact with inflested water. In St. Lucia, the
provision of adequate piped water supply reduced markedly huaan
contact with water by 82% and expusure time by 06%. A decrease
in both prevalence and incidence amcng infants was also
reported (Unrau, 1975; Jordan et al., 1975, 1978). Fitchford
(19/0) reported a reduction in prevalence of both S. mansoni
and S. haematobium infections in South Africa after the
provision of safe water for domestic and recreational use
coupled with fencing off of transmission site. Bammosa,
'into and Scuza (1971) reported similar results in Brazil after
the provision of latrines and safe water for domestic and
recreational use.

ilajor schistosomiasis control projects have Lzeun focused
on intcgrated measures. In the Egypt 49 project, the combined
use of molluscicides and chemotherapy reduced prevalence from
46,57 to T%. In Leyte, control measures againsc S. japonicum
centred on the provision of sanitation, water supplies,
wollusciciding, drainage, improved agricultural engineeriug and

health education (Hoffman et al., 1979 ). 'The Volta Lake project
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in (hana iz using molluscicide, removal of Ceratophy1lun and
chemotherapy . In Puerto Rico, this involves cheuotherapy of
specilic populations, .wllusciciding, habitat modification,
sanitation and provision of water supplies (Jobin el al.,1377).
In St. Lucia, chemotherapy of screened population,
mollusciciding and provision of water tc housgeholds are the

vethods ot control (Unrau, 1975; Jordan et al., 1975).

2.5 Sciislosomiasis in l'igeria

In Nigeria, the two main schistosome species responsible

for disease in man are S. mansoni and .'_:.i. haewatob .um, the
latter being more widespread (Cowper and Woodward, 19€l;
Cowper, 1963; 1973; Edington et al., 15/0). S. haematobium is
endemic throughout the northern and western parts cf the
country while it is less common in the eastern part.
S. wansoni is alwost as widespread as S. haenatobium in the
norhern part of Migeria, though less frequently recorded
becauses of greater difficulties in diagnosis while it is leas
frequently encountered in the western part, ‘There are no
records of its occurrence in the eastern part (Cowper, 1363,
1973; Edingtoa et al., 1970; Wright, 1973). Varyiag
endeinicity has been reported trom different parts of the
country (Taylor, 1932; Soyanwc, 1973, Bell and Howells, 1973;
Pugh and Gillcs, 1973; Adekolu-John, 1980; Ejezie, 1981).

S. hacoatobium infection rates of 3% to 95% have been

reported from the northern parts of the country with the
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highest rites for Soketo, Katsina and Kankiye {i‘-1°Culloug1,
192 Ramsay, 1934; Blair, 1556; Collard, 13902, Cowper, 1Y63;
Bell and Howells, 1973; Pugh, 1972; Adekolu-lchn, 1980). In
the gouthern parts of the ccuntry, infection rates of 1.4% to
100% nave been reported rrom Bpe, Tbadan and Meokuta (Blair,
1956; Cowper and Woodward, 1961; Akinkugbe, 1962: Gilles gi_a_};.
1965u; Siepal, 1962; Edington et al., 1970; Donpes, 1972;
Soyannwo, 1973; Oyedirer, 1976; Ejezie, 1901}, Oldenburg
{1942) reported 20% infection rate ir Ogeja and Owerri in the
eastern part of the country,

§_. _rx_l_a_n_=.s_c£1_j; infection rates ranging from 0.2% in the
southern {Iadan) t¢ 78% in the northern (former Ilorin
province) parts of the country have been reported (farlor,
1932; Rausey, 1934; Blair, 1956; Cowper and Woodward, 196€1;
Cowper, 1973). Infections reccrded in Bida, Kaduna, Zaria,
Kano, Plateau, Maiduguri and Biu were reported to be less than
50% of infections with 5. haematobium {(Cowper, 1973).

e intensitly and prevalence of the disease increase with
increasing age (Blair, 1956; Ejezie and Ade..Serranc, 1981) with
a peak at 20 (Pugh, Bell & Gilles, 19830ci. lilsher provelence rotes
z;ﬁd intonsity of infection occur in nales {Donges, 12772; Bell and
Howells, 1973; Scyanawo, 1473; Pugh, ani Gilles, 1473).

e estahlished snail intermediate hosts are Bulinus (P.}

gldbosus for §. haematoblum and, Biowphalaria pfeifferi for

S. aansoni. There has been only liftle work done on the
tranamigsion of schistosomiasis in the country, particularly

with reference to the intermediate hosts, The few studies on
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the binlogy and bioncmics of snail intermediate hosts of
sdiistosoniagis in Nigeria bave been carried ocut in the southermn
part ¢’ ine country (Hira and Muller, 1966, Hira, 196%a, 1969,
1970, fswa, 1975; Olcwosa, 1979, Hdifon, 197%)}. thoese workers

reported B. (P.) globosus as the most abundant and widespreud

ci‘.ﬂne snuil intermediate hosts. The species wag alsoe reported
t0 be widely distributed in temporary ponds and slow-flowing
streaus. Tafection rates in the snails correlate wiih the
infections in hmmans. Infection rates of 0 Lo 82% have been
reported for B. (P.) globosus {Donges, 1972; Asumu, 19755
Owuosa, 1976}, Lower infection rotus of 0.23% te 3.57 have
been reported for B, pfeifferi (Asumu, 1975; Okwuosa, 1579},
Highest infections occur between Oclober and April (Hira,
196Sh 3, Snall populations fluctuate and pealt populations are
rocorded in the rainy season with the least population i the
peak dry season.,

Okpala (1361) suggested B. (B.) bruncatus as the probabie
vector of 8. haematchium in Dpe. B, forskallli, though widely
distribuiea, has not heen reported as an interunediate host of

S. haeuatcbium in Nigeria,

Liverature on c¢linico-pathological effects of fy_. mansoni
anfection in Migeria is very scanty. Edington et al. (1370}
detected 3. mangoni egps in 10 instances of 673 huuwan cadavers
and considered the mortality caused by the infection as low.

Majority «f persons with S. haematopium infections are
apparenily in geod health and dhow 1o specific clindcal

manifestation. However, Nnochiri {196&) observed severe
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complications involving the urinary tract in 192 of 179
patients ne studied in Lagos. Udington et al. (1970) found
3. haenmatd iun ova in 20% of 673 unselected human cadavers in
Dadan. Ile further reported that hydrourctir and hydro-
nep_hmsis were relatively common complications with acute
p-_,reionemr-j.tis being sometimes a harzard. vediran and
Akinliugbe {1970) considered the association {(ohserved in 12/
patients! of chronic renal faillure and urinary
snistogomiagis to be more than fortuitous., Soyannwo {1973)
reported that schistosomiasis predisposes to kidney failure and
znd bacteriologic invelvement of the urinary tract. However,
the prevalence of bacterial urinary irfection in Wigerian
patients with vesical schistosomiasis is loward the bacteriﬁria
rateg in persons with S. haematobium infection do not differ
gignificantly from those in uninfected controls (Pi-Siprer,
(tilles and Wilson, 1865; Soyannwo, 1973; Ovediran, 1976),
Tucas E.i.‘..f‘_f. {1966}, Pugh, Takubowaki and Gilleg {1479d) and
Pugh& Cillos, (1679¢) have reportod thot sofe of the losions including
hydronephrosis are reversible following specific chemotherapy
and mey be zporntaneously reversible,
o The inadequacy of provision of asafe potable wacer and
.IlJro;I:»er sanitation is mest pronounced in the rural arszas shere
over 30% of the population reside. This inadeguacy compels the
peonle to come in contact with infected surface waters, “he
most important waterecoitact activities have been identificd as
drinking, swinming, bathing, washing of’ arms and legs, playing,

Pighing and wadhiing of clothes {Tayo ct al., 1980;.



22

e present emphasis, by the government to bcost
agricultural output (through irrigation) (rom the miral areas
to feed the ever growing urban population is rellected in the
number of huge agricultural projecis set up in large areas of
the country, within the past € years (Figure 1). 'There are
sbout 1) river basin authorities distributed all over the
country and many of these have little or no health input.

The provision of unsafe water supply in other paris of the
world, under similar conditions has resulted in an increase in
the eyperierce of schistoscuiasis and other water borne
disenases (1110, 1973 ). Recert reports fron areas vhere water
has been impounded (Hainji Lake, “alumfashi-Funtua area)
indicate an vpward treand in the transmission of schistosomiasis
(Waddy , 1975, Tayo and Jewsoury, 1¢78; Pugh et al., 1980b).
There has been no stratesy te control schistosomiasis in
Nigeria despite the endemicity and increasing Lransmission.

It is feared that the present water resources and agricultural
davelopuents in the country will result in an upward tread in
the transmission of sdrl stosomiasis unlesz an attempt is made

to control the disease.

2.6 Schistusomiasis in Malumfashi
In falumfashi, there is 2 patchy distritution of urinary
schistoscniasis., The first report on schistosomiasis in the

Malumfashi area was made by Bell and dowells (1973). A low

prevalence rate oi urinary sdiistosomiasis of 8. 7% was repcrted
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for Fahuta village and the hirhest vate of 30.4% for Ruwan
Sanyi village. Boys were found to be four times as infected as
girls (Pugh and Gilles, 1978). #aximuwm infections of 50.4%
were recorded for boys aged 10-12 years. ‘the iriection is
acquired after the age of 4 years and prevalence rises steeply
from § to 25 years declining thereafter to a constant after the
arse of 40 years (Pugh, 1979b}. The transiission potential for
males vnder 21 years of age was reported as 77% representing a
considershie rroportion of the ovarall figure of &7.3% for all
males. The peak period of egz excrebion was reported Lo be
between 1400 and 1500 hours (Pugh, 1979a). Animal
schistosoiniasis play no role in the epidemiolory of urinary
sciistosoniasis in Malumfashi (Pugh, Schillhorn van Yeen and

- Tayo, 1980a). There is no record of detailed stodies on the
intermediate hosts of schistosomiasis in Malunfashi area. ‘lhie
study reported by Tayo and Jewsbury {1673} ce.tred on changes
_cbsewed in the snaill populations in one of the low carth dame

constructaed by the agric litural development preoject in the area,
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CHAPTER 3

MATERIALS AKD METHODS

3.1 The Study Area

The =study area lies in the Malumfashi Local Government
Area (L.G.A.,} of Kaduna State, Nigeria. This L.G.A, comprises
of 23 villages, with a total populatiorn of 202,180, as at
1979, covers approximately 2,200km2 and has its headquarters
in Malumfashi town. This town is the largest in the L.G.A.
with a population denzity of slightly over 200 per sguare
mile [(Bell and Howells, 1973). The zouthern boundary extends
to about 210kms from Faduna, the State Capital while Kano

and Sckoto States lie on its north-east and north-west horders

" pregpectively (Figure 2). The vegetation of the L.G.A, is

" typical savanna. The geology of the area has been described
by Bell apd Howells (1973} and Bradley, Gilles and Shehu (1977).
The parent material is basement complex. The country rock is
granite, usually overlain with laterites and various alluvial
deposits. Whalebacks and small inselbergs of granite have
beern reported in the area (Ugidan, pers. comm,.!. The most
prominent features of the landscapse in meny parts are lateritic
ironstone-capped hillis. B3o0il ercosion is a constant feature of
the area. Erosicit with pgully formation cccurs, where zlopes are
steeper, with mainly gentle slopes.

Most of the rivers in the area are sandy and Clow only

during the rainy season (Figure 3). These rivers usually dry up
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the L.G.A. The piped water supply enjoyed by those living
within Malumfashi town is still far f{rom adequate. The pipe-
borne water is obtained from boreholes and serves only a
small proportion of the inhabitants, Furthermore, the supply
is controlled - being delivered in the early hours of thz day
for a period o 2 to 3 hours (usually between %5.30 a.m. till
#.30 a.rn.). The larger majority of the people satisfy their
water needs by depending on traditional wells that are
individually owned (Fimure 5) and located within compounds
where geological formatiou ana depth of the water table make
this possible, OUtherwise they have to depend on: communal
wells constructed sometimes by the L.G.A. (Figure &) ponds
(Figure 7), streams and rivers which are usually polluted by
animal, human wastes and organic matter of all kinds, TIhe
recently constructed low earth dams by the former Funtua
Agriculiural Development Project (F.A.D,P.), based in Funtua,

some 45kms., away from Malumfashi, have provided another

——=eactance during the dry




Figure 6: A communal, Local Government constructed well in
Kuringafa hamlet.
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The People and Organization of Life

The populaticn consists of three main ethiic groups:
the Hausas, Fulanis and Maguzawas represcnting £3.0%, 12.7% and
23.9% respectively of this population, The remaining 0.45%
is made up mostly of Beriberis. This rural population is
found in two tyges of settblement: the compact (Figures 3)
and scattered. About £2.0% live in compact while the
remaining 37.0% can be found in the scatiered settlements.
The Fulanis and HMaguzawas predoininate in the scatiered while
the Hausas predominate in the cowpact seitlement. The
religion of the people follows very clogely their ethnic
affinity. The Hausas and Fulanis are moslems while the
Maguzawas are cither christians or pursue traditicnal beliefs.
Maguzawas and Hausas speak the Hausa language while the
Fulanis speak fulfude and the Hausas differ f{rom the
Maguzawas in their habits and facial marks. The moslem
Hausas are largely peasant farmers and their wives lead &
recluse way of life. The Maguzawa women, on the other hand,
are active farmer: and are also famous brewers of local
alcohol. There are 3 groups of Fulanis: the nomadic Fulani,
the semi-settled and the settled Fulani, The nomadic Fulani
Farms during the rainy season and practise cattle husbandry
in the ry season while the settled Fulanis are peasant
farmers. ¥Farming is the principal occupation of the people.
The main feod crops are guinea-corn, millet, cowpeas, maize,
sweet potatoes, coco-yam and c¢assava, with cotton and |

- groundnuts serving as the important cash crops. Individual
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farmeps farm on small dispersed farms. The Fulani cattle
herderg provide sour milk and butter as daily source of
revenue, Donestic animals such as aheep, goats, fowls are

rearad by all the three ethnic groups.

3.1.1. Lecation

The study area comprises the fellowing five villages:
Kafur, Masari, Ruwan Sanyil and parts of Yari Bori and Mahuta
{Figure 3). The area coverz approximately 250km2 and is
drained by the Jare river and its tributaries within the Lake
Chad drainage busin. There are a total of fbuﬁteen hamlet
areag with a total population of 12,777 (Table 3), The
population density for the area is Hl per square kilometlre,
Ruwan Sanyi village is 9.6kms gouth-west of Malumfashi Lown.

It consists of Ruwan Sanyi gari, Ungwar (U.) Ari, U. Alu,

U. Kanawa, U. Baratu, Kurmin Sarki, Ayaga and Katanga. Kafur .
village area comprises Kafur gari, Yarmani, Budawa and U;'r
Garba. Masari village arca lies about ikm. west of Kafur
village. Kuringafa is a hamlet area of Yari Bori village ) Ty
arca while Dankwaro hamlet is one of the hamlet areasin Mahuta_;z‘-fm
village area. Mahuta villapge lies some 27.2 kma south-east

of Malumfashi town, |

Ruwan Sanyl villape area aleone accounts for 41.0% of the
total study area population which is predominantly rural, Forty nince
pur ¢t of thia populition is ..ode up of males and the rest Hi,1%
by females, In both sexes, the age group 0-4 years is the
largest {24.0%), age groups 5-4 and 20-29 years come next with

17.0% each, then age groups 15«19 years {7.2%), followed by
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Table 3: ‘The study villages, their populations, arcas and

distances from Malumfashi town.

Village Arez

— A e - — —— —

PR S Sem——— S e e e — — e — N —

Kafur

Mahuta (Dankwaro)
Masari

Ruwan Sanyi

Yari Bori :Kuringafa)

-

L — —— o —

ﬂppr&x. Area Distance fron Porulation
(m™) Halumfashi
town fkm)
30 19.0 4,967
60 37.0 513
27 20.0 452
70 9.6 5,260
13 16.6 1,577

12,777

s w  —— R S —— — — e S——— — et




36

10-14 years {3.9%) with 30 years and over with 24.0%. This
population is made up by the three ethnic groups: Hausa,
Maguzawa and Fulani. Hausas account for 63.0%, Maguzawa
24,0% and Fulanis 13.0% of the population.

Most of the hamiebs are occupied by substantial nusber of
Haﬁsas and Fulanis while the few Beriberis are found in
Babban Birni, Kafur gari and U, Ari. {(urain Sarki and U. Alu
hamlets have a 100% Hausa population while five of the hamlets
do not have Maguzawas. The religilon ol the people very
closaly follows their ethpicity. The people live in mud
houses (Figure 6) with thatched roefs though temporary
shelters for the semi-nomadic Fulanis are made out of dried
guinea~corn stalks. The highest institutions in the study
area are elementary schools and koranic schools which are
held informally in open air or under shades of trees.
However, at the end of primary education, it is pessible for
most children to move to Malumfashi town Lo attend secondary
schools, Males are more likely to go beyond the elementary
school than their female counterparts hence the wide
disparity in literacy rate between the two sexes. The females
are usually married off early, between the ages of 10 and
14 years with a meap of 13 years., Most men get married around
20 yvears of age. 645.3% of the study area population is
married,

The main occupations are farming and cattle husbandry
{Table 4}, lost farming is carried out by individual farmerg

on small dispersed farmlands. Children usually help their
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Table 4 Frequency of occupation in a typical village
(Ruwan Sanyi)

- — —

e e — — - — - —— ———— o — —

Occupation Male rencle Total
Farmer 176 62 240
Housewife 59 5%
Cattle rearer 9 ¢
Butcher 4 4
House.-help 12 e 20
Student 57 17 74
Milk seller 1 1
Civil servant 5 5
Total 265 147 412

—— - -

Table 5: Trees of economic importance in the Study Area.

— o ———— . — s —— . —— —— o —— i —— T e S A— ot o S——

Name of Trees _— Major uses
Botanical ___ . __ English ‘ausa R .
Butyrosperoum pakii Kadanya Kernels-butter for cookin-,
i 1
Butyrosgpurrun paradoxum  Shea Kadanya tghting, wood for bowls,
mortars.
butter
Parkia clappertonia Locust Dorowa  Pulp-for food; nernels-food,
bean fooder; Tiaber-inortar, basins
etc. Very valuable.
Adansonia digitata Bacobab Kuka Fodder. Leaves and kernel

for food, rope and other
minor uses.

Isoberlinia doka Doka
Distruztaches gloncratte
Dichrostachys cinerea Dundu
Vitex doniana Black Dinya Fruits-for sweets., Younpg
plum leaves-tor food =._ ! . (dicinc
Annona sencgalensis Uild Cwandar
custard Daji
apple
Acacia seyal Thiraty Dushe
thorn
Prosopis africana Kiriya Timber-cnay uses: charcoal

kernel - for focd by son.c,
__alter processing.

— A — - — - ——

e ————



pareﬁts on the land, outside school period. With the
establishnent of the F.A.D.P. in 1975, an agricultural project
which covers the Malumfashi L.G.A., agriculture is likely to
be on a larger scale in the future. The crops cultivated in
the study area are maize, rice, cassava, millet, guinea-corn,
groundnut, coiton, onion, cowpea, and sugar cane. The trees
of high economic iLmpoprtance to the farmers are listed in |
Table 5. The land is usually prepared at the end of April,
with the onset of the rainy season, up till Septenber. As
Farmers rely solely or rainfall for irrgation of the land and
since irrigation is not widely practised, the majority of the
" crops are cultivated during the rainy season. Harvesting of
all crops takes place largely in September, Millet is

:5 harvested in August, cotton in December, guinea-corn in

October and ceéssava in Pebruary. _ B

Vater Supply

'Pipé—borhe water is non existent in the area., The people

depend largely on surface water and well water for their

ff, needs. The major source of water supply is through the

accumulated pond and stream water during the rainy season.
In the dry season, these usually dry out, thus creating a
problem of an alternative source. This compels the people to
dig up holes along stream lines until they reach the under-
ground water table (Figure 4).

Wells are either communal (built by the L.G.A,) or

privately owned, in which case, they are situated within the



39

Table 6: Distribution of wells in the Study Area
Hanlet No. of o Wells
e No. Holiding weter Local Govoraucni
P e T T — A T S il = g ' —— o‘med
Ayaga 49 (3 5
Budawa T4 6 5 1
Pankwaro a3 30 g
Kafur 300 54 32 1
Katanza 233 37 T
Kuringafa 332 53 9 2
Kurmin Sarii 6% 22 22
Masari. 105 29 22 2
R. Sanyi 341 54 33
Unpwar Ari T4 29 21
Ungwar Bara‘u 178 14 4
Ungwar Garba 29 9 8
Yarmani 21 6 6 1
Total 1,892 351 183 10
Table T7: Numbers of latrines pr«sent in a typical village
‘R, Sanyi)
Hausa “aguzawa Mulani Total
Compounds with latrine 63 / El 74
Compounds without latrine 15 25 20 60
Total Compounds (L) 32 24 124
Table 8: Climate in the Study Areca
1976--117 1977=T6 1876=79
Average yearly max. temp. (OC) 32.3 32.8 36.2
Average yearly min, temp. (OCJ 17.8 12.0 16.3
754.1 1020.v 817.0

Total amount of rainfall (mms)

e e . e S e -




owner's corpound (Table 5. The majority of the wells are ill
constructed and there is 70 special effort made to protect
them from contanination, Frivate wells are often situaled
very near pit latrines; storm and spllled water carrying
debris and other contaminants drair inte these wells. The
habit o1 the people of drawing water with a rope and sac lends
Lo further contamination of the water. Uells constructed by
the L.G.,A. 3lsce have ro casing for protection sgainst pollution
although they are sometimes lined with concrete aid have
aprons, The pulley systems of these wells do not function and
this results in the use of various rcpes and sacs in .
obtaining water from themn {Figure 6}, Ponds are usually
excavated sites, filled with rain water (Figure 7) and play a
major role as water source in the study area, Water obtained
from Lhe wells are used mainly for cooking and drinking.
Surface water in streams, porids and rivers is used for a
variety of purposes such as watering cattle, washing of
clothes, bathing, drinking, cooking and washing of vegetables.
A1l these activities are carried out usually at the water
sites except bathing especially in the case of wouen.

Surface water iz a constant feature in the area during the
early wet season, the wet season ard the period just after

the rains. It eventually driez up as the dry season
procresses around February to March. The water table drops
substantially as the dry seasoi progresses, due to water
uvtilization by man and the drainage of the subsoil towards the

river systems. The streams are reduced to a sepies of isak.ited



little pools by the end of the dry season. Their flow rate
is negligible except during the rains. It is not unusual to
find the majority of the wells without water during the
months of February to early April. Waterholes (Figure 4) are
dug along river-beds during late dry season when the people
experience an acute water shortage, thus depending on sub-
surface water for their needs. Dried weclls are usually dug
deeper at this time to obtain water. Water selling in some

of the hamlets becones a lucrative trade for some.

Sanitation

There is no central sewage system in the area. The
traditional type of pit latrines is utilized although some
compounds lack them; resulting in the use of nearby bushes.
These pit latrines are usually to be found in m0slem
compounds (Table 7) and are usually one arm length deep. They
are filled within one year thus necessitating the digging of
a new latrine at the end of this period. In the settlements
of Fulanis and maguzawas, who predominate in the scattered
compounds, latrines are rather infrequent and squatting in
nearby bushes is the practice. It is known, in Africa that
the cellection as well as the disposal of excreta and major
refuse causes the spread of communicable diseases and of
relapses after treatment resulting in unsatisfactory environ-

mental health.
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The Climate

The climate is a tropical continental climate with
distinct wet and dry seasons {Figure 9). The wet season is
from May to October. This is followed by the cold, dry and
dusty harmattan period from November to February. A dry and
hot season prevails in March ending in April. It is note-

. worthy that, as regards season, the Malumfashi people
recognize five periods in the year. The first period called
*Damuna’ lasts for about six months {(May to October). This
1s the prainy season. It is followed by 'Agazari' - the hot
seasaon folloving the cessation of the rains lasiing roughly

" one month (O¢t.-Nov.). The third period is 'Dari’' - the cold
- dry and dusty harmattan perliod lasting from November to
February. This is followed by 'Rani' - the heol dry season
lasting from February to March. The last period is 'Bazara' -
the hot season from dry to humid, just before the rains and
usually in April. |

The mean rainfall recorded at the Malumfashi Cotton

Ginnery for the years 1962-76 was 982mm, with a range of
| 536=1225mm, The mean rainfall recorded for the pericd of
1977-79 was 863.7mm. with a range of 754mm. to 1020mm
{Table 8). The rain falls mainly between May and October with
light and isoclated showers in March and April and the peak

rainfall in August.
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3.2 FIELD STUDIES

Location and Mapping of Water Courses

The location and wapping of water courses in the studied
hamlets of R. Sanyi, Katanga, U. Ari, Ayaga, Kuringafa, Kafur,
Dankwaro, Masari, U. Garba, Yarmani, Budawa, U. Alu and
Kurmin Sarki were accomplished by visiting the areas,
questioning the people and visually verifying their claims
before mapping. The larger water bodles were easily located
with the aid of the 1975 air photograph of the area, prepared
by the land use section of the F.A.D.P. Observations of the
people collecting and carrying water helped to locate other

more commenly utilized water sources.

3.2.1. Snail Survey

Fifty two sanpling sites comprising streams, rivers and
ponds, representative of the water bodies in the study area
were surveyed for aquatic snails (Figure 10) using the method
described by Webbe (19622, b}. A standard scoop net with a
(30 x 30cm) frame of steel bars and wire mosquitc netting
with a mesh of 6.5 per cm. was used in the survey. The qesh
gize is small enough to collect all snail sizes in the
appropriate porportions according to the actual size
distribution of the population., The scoop was 1l0cm. deep and
had an “cm. blade scoldered to the frame with a2 long wooden
handle attached at the other end. To gtandardize the

collection, the same collsctor scooped fixed areas for a fixed
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period of ten minutes and everythingscooped within this time
was placed in a metal basin. At the end of the period, a
nmeticulous search for snsils amongst the contents of the basin
was carried out by visual inspection of each collected
material. The snails from each site were placed on moist leafl
in labelled container for examination in the laboratory. In
the laboratory, the species, size and infection rates of each
snail sawple collected from the different habitats were
determined, The species of the snails were determined with
the aid of a W.H.0Q. snail identification field guide to West
African freshwater snall species (1973a). Size determination
for population size distribution was carried out, with the

aid of a metal vernier caliper, by measuring the height in the

cage of Bulinus globosus, B. forskalii, Lymnaea natalensis

and the maximum diameter for Biomphalaria pfeiffcri with an

accuracy of measurement of 0.lmn,

3.2.2. Effect of Climate and Season on Spail,

Abundance of Snail Specics

Monthly surveys were carried out. for a period of six
months (June to {lovember, 1976) in a total of three hundred
and sixty three potential snail habitats (comprising 232 sites
along river courses, 112 in ponds and 19 along streums) in the
studied hamlets, to determine the relative abundance of the
different species of aquatic snails occuring in these sites
and in each hamlet. 7This study was repeated in the following

year, 1977, in two hundred and sixty two sites {comprising 49
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sites 1n ponds, 17 in streams and 146 along rivers).

Seasonal [luctuations in snail densities

Monthly fluctuations in the densities of all the aquatic
snail specles were recorded in one hundred of the snail
habitats for two consecutive years (1076-78).

Eighteen of these sites (Figure 11) couprising ponds
{3ited A~F) streams (sitesG-L)} and rivers (sitesM-R) were
studied in detail with particular reference to B, (P.)

globosus and S. haematobium infections.

Site A.

This pond is located in Masari hamlet, close to the
dispensary. It is a seasonal pond made permanent by the
villagers by re-digging the pond to a greater depth during
the peak dry nonths of March and April, to ensure continuous
water supply. The substratum is mud and the edge is clothed
by grass. Bladderwecrt and grasses grow inside this pond
particularly in the wet season. It ig about 2l4cms, deep and

covers an area of 8,938 x 105 sq. cms,

Site B.

Thiz pond covers an area of 5.91 x 106 sqg. cms., has a
depth of 305c¢cms. and 1s located on the southern part of Kafur
village. In the dry season, it becomes a collection of
isolated wells. It iu permanent and like all ponds in the
study area, it resulted from the traditional usec of mud as
building material, It has a luxuriant growth of bladderwort,

Nymphaga lotus, gresses and other aquatic animals e.g. frogs,

- L
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arthropods, tilapia fish particularly during the wet season.
It is very popular with the villagers and can bhe considered

a recreational centre particularly for the wornen,

Site ¢

It is a pond located to the south of Kuringafa hamlet
and is a major source of water for drinking (Figure 7) and
household uge, It covers an area of 4,93 x 105 5. cme,., has
a depth of 274cms. and is surrounded by banana, tomato, sugar-
cane and potatoe farmg. It is made permanent by re-digging
during the dry season to ensure constant waler supply. Some

species of grasses and bladderwort grow within this pond,

particularly in the wet season.

Site D
This pond is located within farms in the southerm part
of Kuringafa and is partly shaded by overhanging stems of
2 mango tree growing close to 1t with its roots within the
site. It is a temporary habitat that dries up in the dry
5

seazon and has an area of 7.95 x 10° 3. cms. with a depth of

l107cms.

Site E

This pond is located amongst farmsteads in the western
part of R. Sanyi hamlet, It is permanent and covers an
area of 2.92 1053q. cns. with a depth of 198cm. The water

in this site, as ip others, contracts in the dry season. Sugar-
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cane is grown close to this pond and grasses form the main

vegetation within the site.

Site F

The pond covers an area of 4.93 x lossq. cms. with a
depth of 153cms., and is located in Katanga hamlet by the
bridgze. It is seasonal amnd is clothed by grass along its
length and hag a luxuriant growth of bladderwort, Nymphaea

lotus, arthropods ard aguatic animals such as frogs, tilapia

fish during the wet season.

Site G

This siream site is located in the asocuth of R. Sanyi
hamlet, It is seasconal and dries up in the dry season
resulting in intermittent pools along its length. The site
is partly shaded by overhanging branches and leaves of a
tree growiag on its bank and it is clothed along its length
by grass., It has a muddy substratum and plants such as

Nymphaea lotus are common inside it during the rainy season.

Site H

This stream site iz located in R. Sanyl on the southern
part, It is exposed but 1is heavily clothed with grass along
its length, It is seasonal and has a luxuriant growth of

Nymphae lctus in the wet season.

Site T

This stream site is located in Kuringafa, on the southern
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part of the hamlet. It is permanent, exposed and is clothed
by grass for most of its length. It became part of the

R. Sanyi dam, with the construction of this dam in HMay, 1977.

Site J

It is a seasconal stream located ip the southern part of
Kuringcfo hamlet, It has some aquatic vegetation and is
partly shaded by a manpo tree growing on its bank. The seeds

from thia trec drop into the site during the wet season,

Site K

This is a permanent stream located in R. Sanvi. It
formed part of the R. Sanyi dam in May, 1977. It has a

luxuriant vegetation.

Site L
This stream site is located in R. Sanyi hamlet, has a
mud substratum and is partly shaded by shrubs which grow on

its bank.

Sites M~R

These are siles along river courses. Site M is located
on the western part of Masari hamlet, opn Masari river. It is
exposed for most of its length with very little aquatic

vegetation. The substratum is a mixture of mud and sand.

Site N iz seasonal and lles along the River Kafur on the
southern part of Kafur hamlet. It has a sandy substratum
mixed with small gravels and is devoid of any vegetation

{Figure 4),
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Site 0 is seasonal and is located between farmsteads in
the southern parl of Kuringafa hamlet. It has a clay
substratum with grass growing along its bank., It is highly
utilized by the villagers, particularly men for washing

clothes and bathing.

Site P is seasonal and is located in Kuringafa hamlet,
It is exposed aad has some aquatic vegetation. The sub.

stratum is a mixture of prock and nud.

Site Q is seasonal, has a mud substratum and lies within
farmsteads to the south of R. Sanyi hamlet. A footpath leading
from the farms to the hamlet cuts across this site. Nymphae
lotus, bladderwort and grasses are noticeable in this site, in

the wet season.

Site R is seasonal, has a mud substratum and is located
along Katanga river in Katanga hamlet. It is exposed with

some grass growing on its bank.

The siﬁgg were surveyed monthly using the scoop methdd.
Data was kept (Appendix C) on each visit on the colour of the
water, exposure of the habitat, temperature of the habitat
{(which was measured at a depth of & inches below the surface
with a Celsius thermometer), presence of aquatic vegetation
and animals.

The amount of rainfall was measured at base (in A.B.U.
Hospital, Malumfashi) and data was kept on air temperature,
both minimum and maximum. Scoil and water samples from some of

these 8ites were analysed for physico=-chemical factors which
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night be related to the presence of B, (F.) globosus in these
habitats, _

The B. (P.} globosus collected during tﬁe monthly surveys
were taken to the laboratory [for further examination, Records
were kept on the size and infection rates in these snails, by
measuring and observing human furcocercous cercariae.

Records were alsc kept on the presence of egg masses on suail

shells and the nunber of eggs per egg mass.

3.2.3. Physico-Chenical Factors of Snail tabitats

Soil survey

Soil survey was carried out with the help of Mr. Samuel
Oglidan, a soil officer of the Land Use Planmning Department,
(Soil Survey Section) of F,A.D.P, To evaluate the chemical
composition of the soils, coumposite soil samples were obtained
from 5 sites (2 ponds, 2 rivers 1l stream). Al each sampling
site, prufile pits were dug, described and classified., 3Soil
from five different depths ranging from 0-154,94cms. were
described (Appendix D) and collected in polythene bags for
further analysis in the laboratory. The chemical analysis of
the solil samples was carried out at the Soil Survey Section of
A.B,U. in Zaria, using methods of scil analysis {Black, -
Evans, White, Ensminger and Clark, 1965). Phosphorus conteﬁt
of the 20il was determined by colorimetric nethod.
Exchangeable bases, sodium, potassium, calcium and magnesium
were determined using the flame photometer, The cation

exchange capacity was determined by washing the leached soil
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with alcohel and distilling with sodium hydroxide soluticn
to recover the ammonia, which was then cestimsted titrimetri-

cally.

Water chemistry

Watar samples were collected fror three snail habitats
{a pond, stream and a river) in the month of January in the
dry season and in the month of Auguslt in the wet season. The
samples were collected in the morning in five litre capacity
pottles and kept at a temperature of AOC, in a cold box,
until analysed, MAnalysis of the samples was carrlied out at
the Federal Ministry of Health laboratary in Kaduna, using
standard methods (A.P.H.A., 1971; Heffer, 1960).

To determine the colour of the water, 50mis. of the
pample was placed in 8 Nessler cylinder and the colour was
compared with Nessleriser disc N3A. One hazen unit is
equivalent to a geolution of potassium chlorpatinate
containing 1 p.r.m. of platinum.

A pH meter was used for the determination of hydrogen ion
concentration using a buffer solution of pH 7 as a standard.
The conductivity was determined with a conductivity bridge
and distilled water was used for calibration,

A mixed indicator containing phenolphthalein and methyl
orange wWas used to determine the phenolphthalein alkalinity
{as CaCDa), the methyl orange alkalinity {as CaCOBJ. a
few drops of indicator was added to 100mls. of the sample

which was titrated against N/50 ENO The titre {ron pink to

3‘
green calour gives the phenciphthalein alkalinity while the
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titre from green to polden yellow colour glves the methyl
ergange alkalinity, The total titre gives the Lotal
alkalinity,

To determine the total hardness, one total hardness
indicater tablet was added to 100mls. of unfiltered sample
and 2mls of ammonia buffer sclution, When the tablet had
dissolved completely, the sclution was titrated with N/B0
B.D.T.A., Th: titre was multiplied by 10 and expressed as
parts per milliion.

Oxygen demand was determined as oxygen abscrbed from
potassium permanganate in 3 hours at 37°C. 250mls of blank
(distilled water} and 250nls of smnple were each placed in
a %00ml. reagent bottle. 1lOmls. each of M/4 sulphuric acid
and N/80 potassium permanganate were added to each bottle,
shaken and incubated at 3700 for three hours, Hourly
observation of the specimen for colour development during
incubation was carried out. A colour change during
incubation required a further addition of 10mls. of KMncq.
After incubation, the bottles were cooled to room temperature
after which Smls, of 5% potassium iodide was added to each
bottle and each mixture was titrated against N/80 sodium

thicsulphate (NaS,0,} using lml. starch sclution as the

203'
indicator., In cases where more than one quantity of KNHOq
was added, the titre was wultiplied by the number of times
Kﬁn04 was added,

Total solids dried at 180°C for 1 hour was determined as

follows: An aluminium soil container was placed in 1IN dilute
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tap and distilled water and dried for one hour at 180°C in an

overnight after which it was removed, washed with both

oven, The dried‘foil was placed in a dessicator using copper
sulphate as the dehydrator. It wac passed through a bunsen
flame and placed in a dessicator to cool after which it was
weighed. 5umls. of the water sample was placed inside the
foil and allowed to evaporate using stea: from a water bath,
The dry dish wes removed, placed in the oven at 120°¢C for
one hour, then in the dessicator to cool and later weighed.
The difference between the two weights gives the total solid
in the sample.

The value for the total dissolved solid was obtained by
processing 50ml. of filtered sample as above and subtracting
this weight from the value obtained for total solids. Total
solids after ignition was determined by heating the container
with the total solids, cooling in a dessicator and weighing.
The difference between this weight and that obtained for Lotal
solids is the weight of the organic matter in the sample.

The value for suspended solids is obtained by subtracting the

value for dissolved solids from that for total solids.

3.2.4, Aestivation of Bulinus (Physopsis) globosus

Five temporary snail sites (A,B,C,D,J) known to harbour
B. (P.) globosus and other snail species were studied. Mud
samples were collected from these sites between January and
*larch, 1978, from a 30.5cms. x 15.24cms. area dug up to a depth

of 9l.4cm. The sample was placed in a polythene bag and taken



to the laboratory where it was washed through a lémesh/
2.54cm,. sieve, with plenty of water. & record was kept on

the size, number and species of all snails recovered.

3.2.% Malacological Survey of Reservolrs of Low Earth Dams

A point survey of each of the low earth dams in the
Malumfashi and Funtua Local Goverriment Areas (Figure 12) was
carried out to establish the presence therein of snail
intermediate hosts of schistosomiasis., The survey was carried
cut between May and August 1976 (Table §). Survey sites were
chosen to cover the whole dam and the number of sites for any
one dam is a reflection of the size of that dam. The physical
features of these dams are listed in Appendix E, Forty
eight scoops wWere taken at each of the survey sites of any
one dan, separated from the next by a distance of 400 metres,
The contents of the scoop was placed in a plastic bowl and
later sorted for snails. The snails obtained were taken to
the laboratory [or measurement and examination for trematode
infections particularly those of S. haematobiur and S. mansoni
by the crushing method. A more detailed longitudinal study
of one of the larger dams, the Ruwan Sanyi dam, located just
socuth of R. SBanyi and Kuringzafa hamlets (Figure 13) was carried
out between December, 1977 and November, 1978, A thirteen hour
observation (6 a.m,-7 p.m.} of human-water contact activities
was made at this dam. The activities, sex and age of persons

using the site were recorded.
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Table 9: Age, proximity to dwelling area, and location o the

surveyed low earth dams

- —— e ——

—— - ——— o — —— " — . — — - —— — -

Dan ‘ge at time of Proxinmity to Location

survey (in months) dwelling area

(in kms)

Yargoje 14 1.00 talumfashi L. G. A.
R. Sanyi 14 0.2 B
Dayi 12 3.C0
Kanicara 1 12 0.05 "
Kanlkara 2 12 1.50
Gamzago 12 0.27 -
tsin Xura 12 0.07 -
Malumfashi 10 0.14 "
Zango 7 1.00 "
Dan Marabau i 0.07 B
Gundawa | 0.05 ¥
Rigoji 6 0.18 »
Tafol-i 14 1.00 Funtua L. G. A,
Gidan Sambo 14 1.00 .
Gamji 14 0.82 "
Sabua 14 0.14 "
Shemi 14 0.14 e
Tandama 14 0.05 ¥
Kabomo 12 1.00 v
Mabai 7 1.00 o
Kakumi 7 1.00 8

Daudawa 6 0.05 "

e . . S e e —— e m— -— —— —— — — -
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3.3 LABORATORY STUDIES

3.3.1. Growth oi Bulinuy [(P.]} globosus

Egeg masses of B. (P.} zlobosus were obtained from natural
habitats and maintained in the labecratory in glass aquaria at
room temperature {240-270C) until they hatched and matured.
The eggs laid by these mature snails were transferred to other
tanks and used in studying the growth of the gpecies. It was
not possible to study the growth under controlled temperature
as the hospital in which the laboratory is situated relied
on power gencrators which were switched on only during
certain short periods of the day, on days when the gererators
functioned.

Observations were made on the time of and size at first
egp laying and the growth rate was determined weekly over one
year (at a fluctuating rocom temperature of EIOC-BlOC). The
growth rate was determined weekly by measuring (base to apex)
the growing snail with a microscope fitted with an occular
micrometer and the 1arge; snails with a metal vernier calipér.
The number of eggs per egg mass was also determined micro-
scopically using a X 4 objective. Dead snails were removed

from the tanks, measured and recorded.

Maintenance of Snails

. The snallz were reared and maintained in seven litre
capacity glass tanks at room temperature ranging between

21°C and 3100. A maximum of 20 snails were maintained in each
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tank, Stored, untreated tap water pumped from bore holes
was introduced into the tanik, Each tank contained a plant

{Ludwigia spiralis) bedded in onc centinetre of gravel,

Raration was carried out by air stones linked to a "Hy-flo"
pump. Perspex sheets were placed over the waver surface of
cach tank for egg deposition, te facilitate transfer of eggs
during monthly cleaning of the tank. Processed lettuce and
also tetramin fish feod (when available) were used in feeding
the snails particularly the newly hatched ones. The

lottuce was processed as follows: Each fresh lettuce leaf
was washed and placed in boiling water for 8 minutes after
the removal of the midrib. The bowl of boiling water with
the lettuce was placed under a running tap for rapid cooling.
The lettuce was removed singly, afver cooling, and spread
out on trays to dry until crisp either in an oven or out in
the sun after which, all dried lettuce was stored in a dry

tin until needed,

3.3.2. Infection of Snails

Harvest of Miracidia

Urine samples were colleéted from.g. haematosium infected
male children cof R. Sanyi village, hetween 1200 and 1400 hours
in specimen containers. The urine was sieved through a 30
mash sieve and a 60 mesh sieve respectively into conical
sedimentation glass. The glass was filled with normal saline
ard left to sediment for 20 minutes in the dark. The

supernatant was poured off and normal saline added to the



63

substrate. Another 20 minuies was allowed for sedimentation
after which the supernatant was again poured off. The
procedure waa repected twice more. Finally, freshwater was
added to the subsirate which was aprair left to sediment in
the dark for 20 minutes. The supernatant was poured off and
the sediment was transferred into a petri dish which was
placed under strong light at a temperzture of 26°%c. After
30~90 minutes, the hatched 5. haematobium miracidia were
picked up by means of a drawrn glass pipette under the
dissection microscope and transferred in numbers of 8-10/ml

into each well of @ perspex haemaglutinaltion plate.

Exposure of Snails to Miracidia

Laboratory bred anails (E. globosus, E, forskalii and
B. pfeifferi) measuring between 5 to bmm. in size were used.
Fifty snails of each specles were exposed singly to 8-10
miracidia of $. haematobium in wells of an haemaglutination
plate. The snails were placed with the aperture downwards in
the well, to ensure maximum contact with the miracidial
suspension. The haemaglutination plate was covered with a
sheet of perspex, to prevent the snails from crawling out,
and placed under light at 26°C for & hours., The snails
were transferred to aguaria and maintained for 48 days before
they were observed for mature infectlons, i.e. shedding of

cercariae,
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The number of Miracidia necessary for infecting B, g;obcqgﬁ

One hundred laberatory bred B. globosus measuring 5-6mm
in size were expoéed in groups of 10 to varying numbers of
miracidia {1-10) as described above, They were transferred
to aquaria and maintained (10 snails per tank) for 48 days

after which they were examined for 5. haematobium cercariae.

3,3.3. Examination of 38nalls for Infections

Two methods were employed in the examination of snails
For infections. These were the crushing and shedding methods,
Snails collected from sampling sites during routine surveys
were grouped into species for each site. Each measured
snail was placed betwean two SO0mm x 75mm glass slides and
slight pressure was applied with hands to crush the snail.
After crushing, the top glass slide was removed and a drop
of distilled water was added to the c¢rushed snail before
examination under the microscope. The water attracts the
cercariae out of the snails. Only mature infections i.e,
the cercarial stage were recorded., Record was kept on the
infection rate for each species group collected from each
site, 1iInfected slides were disinfected in a beaker of
methylated spirit.

In the shedding methods, snails were either placed
singly or en masse , in a beaker contalning 50ml distilled
water. The container was placed outside for 4 hours after

which it wag examined for emerged cercariae. The snaila were
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removed from the beaker and the cercarial suspension obtained
was gently swirled from side to side to obtain an evenly
distributed suspension. Three aliquots of 0.1lml. were
transferred with a pasteur pipette onto 3 different glass
slides. The cercariae were killed and stained with Lugols
iodine to fascilitate counting. A fresh get of three
aligquots was taken at anytime the three readings differed Ly
more than 10%. :
Identification of cercariae was made [Appendix J)
foliowing the descriptions mude by Gordon et al. (1G34);
Probert {1965); Ansari (1973} and Malek and Cheng (1974},
~Cercariae of S, haematobium and S. mansoni were identified
as being furcocercous, lacking eyespots and a pharynx and
a shape of a spindle, Other features used are: an obvious
constriction separating the body, the presence of the oral
and ventral suckers (with the oral sucker occupying about one
third of the body), four pairs of flawe cells (readily
visible in specimen mounted in dilute sodium chloride
solution), two pairs of pre-acetabular and 4 pairs of post
acetabular glands {(occupying the posterior two thirds of the

body) .

3.3.4, Cercarial Shedding Patterns

Different Size Groups of B, {P.} globosuc

Ten groups of ten laburatory infected B, (P.} globosus

measuring between 5 to 15um. were observed for the shedding
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of 8. haematbbium cercariae, Selection of the size range was
based on the result of field observation on size distribution
of infected B. (P.} globosus. OSnalls from each size group
were shed, cach day, between 10 a.r. and 2 p.m. in glass
beakers for a period of 7 days. The number of cercariae shed

vas determined as earlier described.

Daily pattern of output

The diurnal shedding of S. haematobium cercariac by 40
B. {P.) globosus with patent infections was observed over
a period of 30 days. These 40 snails were shed in 4 groups
of 10 in beakers of distilled water, as earlier described
over the four periods: 7-11 a,m., 1} a.m.-3 p.m., 3-7 p.m.
and 7-11 p.m. At the end of each shedding period, the snalils
were removed and placed in a fresh beaker containing equal
amount of distilled water. The number of cercariae shed was
determined as earlier described and poocled for each period
while the shedding for each period was recorded per snail.
Similar observations were carried out for similar sized

groups and numbers of field collected B. (B.} globosus with

patent S, haematobium infection.

3.3.9, Infection of Sentinel Mice

Sentinel mice were infected in the laboratory for further
species identification of infection observed in natural
populations of B. (P.) globosus. Sentinel mice were also

exposed in the field, to detect cercariae in natural water.
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liany methods have been described for infecting animals
with schizstosomal cercariae, Olivier and Stirewalc (1952)
described the tail immersion method for infecting wice while
Smithers and Terry (1965} described the ring method angd, the
pouch iethod, Hoore and Meleney {195%5) described the use of
intraperitoncal infection of cercariae while Warren and Jane
{1957) described the sub~cutaueous method., In this study,
the paddiing method was enployed. Purneil {1066} showed that
male animals (hamsters and mice) were more susceptible to
infection tharn the female ones when both acxes were exposed
to cercariae of S. mansoni.

For further identification of the specieg of human
furcocercous cercariae shed by natural populaticons of
B. (P.} globosus, and laboratory infected ones, two groups of
20, sgix months old laboratory bred male mice were each
exposed Lo cutaaeous penetration by actively swimning
cercariae from these two sources.

Each mouse was placed in a 500ml. capacity gléss
beaker and water at 30°C was added, bathing the mouse to half
way up the abdomen. It was left in this condition for
10 minutes, to get used to the environment, during which time,
it voided excretory products. At the end of the ten minutes,
the mouse was removed and placed in a clean beaker holding
equal amount of water at 260C, The suspension of cercariae
was carefully introduced intc the beaker and the pouse was
maintained in this condition for 30 winutes. After exposurc,

the mouse was maintained on mouse cubes and water for a period
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of 3 months in the laboratbry. At the end of the period,
each mouse was killed and perfused for the adult worms which
wvere identified as described,

Several filtration and centrifuga£ion techniques have
baen devised for detecting cercariae in natural water
(Rowan, 1965)., These methods, however, have still some
disadvantages, primarily due to the effect of turbidity and
can only be used successfully in clean water, Furthermore
they do not enable an evaluation of the infectlivity of the
cercariae collected or a knowledge of the schistosone

species. Rowan {13857, 1965} reported the recovery in the
| Field of concentrations of one (1} cercaria per 100 litres
of water with the continuous centrifugation technique, This
method could not be used in the study area because of
turbidity of the water in the habitats. To detect cercariae
in natural waters, monthly exposures of 5, aix months old
laboratory bred male mice (bhelonging Lo the same cohoprt} in
& stream (site K, located in K, Sanyi hamlet)} and a pond
{gite A, located in Masarl hamlet) were carried out over a
one year period. The mice were exposed between 1000 and
1400 hours (when cercarial densities should be high (Rowan,
1058; Sturrcock, 1965; MCClelland, 1967). The mice were held
in a restraining device (Figure 14) made of 16 nesh/2,54cm.
wire gauze, held on both ends with ropes tied onto a long
wooden pola. The pole was fixed in the bottom stratum of the
habitat with the rope lowered to half submerge the mice in

the water, The mice were left in this position for 30 minntes
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Exposure of sentinel mice in a pond in Masari hamlet,



after which they were removed, placed in mice cages and
transferred Lo the laboratory where they were maintained on
mouge cubes and water for o 3 nmonth period, At the end of
this period, they were killed and perfused for the adult

wWorms.

Perfusion of Mice

The method described by Suithers and Terry [1965) was
used in the perfusion of the mice for the recovery of adult
schistosoires. The mice were killed with chloroform in
capped plastic jars instead of nembutal which was not
available. The veutral fur of each mouse was soaked with
distilied water and the abdominal and chest cavity was
carefully cut open avoiding the major vessels. The nouse was
clipped to a perfusion board and the hepatic portal vein was
severed open with a needle, A 20 gauge nceedle filled with
perfuaion fluid {(citrate saline solution} was inserted into
the left ventricle to flush the worms out, via the hepatic
portal vein Opening, into an erhlemmeyer flask., Perfusion
was completed‘wﬁen the intestinal veins were observed to
contain nie rmore blood. The abdominal cavity and the
intestines were sprayed with perfusion fluld from a wash
bottle, The contents of the erhlenmeyer flask was transferred
to & sedimentation glass and allowed to sedimernt (four times)
each time for 20 minutes in 0.9% saline until the supernatant
became colourless. The worms were transferred to a petri dish

after pouring off the supernatont. The intestine was taken
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out, placed in 0,9% saline in a petri dish and searched under
the dissecting microscope, for additional worms,

Identification of adult worms was made by observing the
following features: the number of testes and presence of
amall cuticular papillae in the wmales worm and, the appearaiice
of the egg in the uterus of the female worm, the position of
the ovary 1in the female worm as well as the size of both

SCKES.

2.4, HUMAN BEHAVIOURAL STURIES

3.4.1. Man~Water Contact Studies

A proper perspéctive of the problen of schistosomiasis
requires an understanding of human habits in relation to the
use of water. Direct fiesld observations provide an insight
into the problem of the transmission of the disease and
also yields vital information useful in any attempt at
control of the disease.

The man-water contact studies were carried out in an '
area enclosing Ruwan Sanyi, Kuringara, U, Barau and Kurmin'
Sarlsi hamlets. & questiornaire was prepared (Appendix G) to
cobtain the following information from the area: particular
type of water source utilized, sanitary habits, religion,
occupation, migration, experience and knowledge ofl§.

haematobium infection (haematuria is well known amongst the

villagers as tsagiyal. 106 randomly chosen compounds (obtained
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from demographic data collected by A. K, Bradley {or the
project) were included in the first part of the study which
lagted for five weeks with working hours of 7.30 a.m. to
5.00 p.m. (Mondays to Saturdaysz). These compounds (made up
by 59 Hausa, 30 liaguzawa and 17 Fulani compounds) had a |
population of 679; 373 males and 302 females. The age
distribution of the 373 males is 96 (5-0 years), 85 (10-14
years), 62 {15-24 years) and 124 {25 years +). The age
distribution of the Ju2 females is 92 (5-9 years), 42
(10--14 years), 36 {(15-24 years) and 132 (25 years +i. The
various occupations are represented in this sampled
population, WNames of all the 675 individuals were filled
by compound in guestionnaire forwms {Appendix G) at base.
Vigits were made to gach of the sampled compound when each
listed individual was questionned and the questiomnaire
completed.

The main part of the study involved an intenzive series
" of observations over a 2 months period carried out in the
dry season and repeated iy the wet season. The wWater zsites
gt which the observations were made comprised streams, ponds
dams and rivers representing the various water sources
available in the area. An earlier study showed daily
- variations in the fregquency of water=contacts in the different
hamiets, Observations were therefore made on successive days
over an entire week at cach of the sites. An cobservation of
the timing of waler collecting in the villages over a seven

day period revealed that water fetching and related activities
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comuenced in the villages as early as 6 a,m. and ended by
7 p.m. Observation period was therefore chosen to cover
this period on each day of the study. Recording forms,
pencils, eraser, sharpener, wrist walch, clipboard, file
and snacks were required for the observation. The land
around the water sites is exposed and [lat, thus wmaking the
uge of field glasses, which could have arose suspicion
on the part of the villagers and possibly result in an
alteration of their Lehaviour, unnecessary. The fact that
the villagers werce accustomed to seeing research workers in
the area, in sindilar settings ensured surreptlticus observaticns.
An intensive series of observations recorded the
exposure period of varioug water-contact activities,
Another series concentrated on the diurnal variation of
activity around the sites while the third concentrated on
the degree of body immersion associated with water-contact,
in sex and age specific groups. The various catepories of
activities were listed {(Appendix H) on the recording sheet.
YWadu' is the ritual washing of the feet, arms, mouth, face,
ears and hair by Moslems before each prayer {usually
preceded by urination and ablution}, Ablution is performed
" by squatting close to the water’s edge and washing the peri-
anal area. Angling involves some wetting of the hands
whereas fishing reguires considerable bodily exposure through
wading in deep water with netz. Urination commonly occurs
while fishing, bathing, swimning and playing in water but

" obvicusly cannot be observed. In terns of schistosomiasis
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transmission, water contact activities may be growped under
three headings: contawination, involving the infection of
snails {e.g. urination); exposure, involving the infecticn
of man ‘e,g., washing) and, mixed where both types of
infections occur {(e,g, bathirg}. Wadu is strictly an
exposure activity but it is listed together with ablution

because the two are frequently asscciated.

3.4.2. Migration

A list wag compiled [from the demographic data) of
those who had moved either into or out of Ruwan Sanyi village
(2 typical village in the study arza) between the period
1975~1G73,. The list included the sex, name, age, houschold
and compound numbers of all those who had moved within the
period. Visits were paid to each of the compounds to obtain
information on the migration histery such as where the o
person moved Lo or from and reason for the'mdﬁement. The

data on migration was also updated during these visits.
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CHAPTER 4

" RESULTS

4.1. FIELD STUDTES

The water courses present in the study area are showny in
Figure 3. Ir Ruwan Sanyi, the Ruwan Sanyi streais runs through
the west bto the south of the hamlet., Isolated pcais of weter
and ponds are also to be found in the weat;"south and northern
parts of the hamlet. Katanga stream ruas from the west to the
south of Katanga hanlet and joins Ugwan {U.) Apt stream on the
gastern part. Various ponds are also to be found b6 the west
of the hamlet., U, Ari stream runs on the western parts of U.
Ari haulet., Several porxis are also present in this part of
the hamlet., A stream, Rafin Ayaga, runs to the scuth of
Ayaga hamlet., In Kuringaga hamlet, Kuringafa stream runs from
the weat to the south of Kuringarfa hamlet while many ponds are
located in the south. River Kafur runs north of Kafur hamlet,
close tc the primary school. Various ponds are locabted to
the south of the hamlet.

In Dankwarc hamlet, Rivers Meilkunkure and Danltalma
(which join in the wet season) are located on the eastern parﬁ
of the hamlet while River Jare lies to the south.

River Masari lies on the western part, some 5 kms, away

from Magari hamlet. River Jare lies to the south, 13 kms,



76

avay from the hamlet while River Karalas lies on the south
eastern part at a distance of } km. from the hamlet. Rivers
Kuraku and Masari are tributaries of River Jare., In Yarmani
hanlet, a stream runs to the west of the hamlev. In Budawa
harlet, a stream runs from the north to the west of the
hamlet. In U, Carba, a stream runs from the north to the
west of the hamlet. Isolated pools of water and ponds are

also present in this part of the hamlet.

4.1.1. Snail Survey

Snail survey of the 52 sites (comprising 22 ponds, 22
river sites and 8 suream sites) revealed only the presence of
the following aquatic snail species (which are of medical

importance): Bulinus (P.) globosus, Bulinus (B.) forskalii

and Biomphalaria pfeifferi. Identification of these snails
was conflirmed at the Danish Bilharziose Laboratory in Denmark.
Eighteen of the 22 ponds contained these snails. Fignt ponds
had B. (‘_F_'_.) globosus alone while one pond had only B. (E.)
forskaiii. Six ponds had both B. (P.) globosus and B. (B.)
forskalii while the remaining three ponds each had B. (P.)

globosus and B. pfeifferi; B, (B.) forskalii and B. Et'eiﬂ‘eri
and all three species respectively. Bulinus (P.) globosus

vas the most abundant of the snail species collected from
these ponds. It accounted for 88.1% of the 1070 snails
collected. B. pfeifferi was the least abundant (4.2%).
Human furcocercous cercariae were recorded in 4,56% and 4.4%

cf B. (F.) globosus and B. pfeifferi respectively. This



infection was not observed in B. (B.) forskalii.

Sixteen of the 22 river sites containcd the three
species., Ten siftes had both L. (P.) globosus and 8. (B.!
forskalii, 5 had 3. (P.) _g&obc.sus alone and one (1) haa all
the three species. Bulinus (P.) giobosus was the most
abundant species collected fror. these sites. 1t accounted
for 76.4% of the 539 snails collected. . pfeifferi was
the least abundant (0.2%). Oi the B. (F.) zlobosus, 11.89%
were found infected with human furcocercous. This infection
wvas not observed in both B. pfeifferi and B. (B., forskalii.

Snails were found in eix of the eight streams surveyed
Ho B. (P.) globosus was collected. Threc of the sites had
B. pfeifferi only and the rest 3 had both B. pfeifferi and
B. (B.) forskalii. B. pfeifferi wes the most abundant
species. It accounted for 78.4% of the 371 snails collected.
Or the B. pfeifferi, 6.53% were found infected with hunan
furcocercous cercariae.

There 18 no simificant difference in the numbers

of snails in the different habitates (Table 10).

4.1.2. Fffect of Climate and Season on Snails

Abundance of Snail Species

Table 11 shows the relative abundance of the snails in
the hamlets. B. (P.) globosus was the most widespread of the
three (3) species of snails collected from the study area in

2 years, accounting for 78.0% ot all snail collections. It was



Table 10: Relatiorship ol different habitats te snail numbers

S e e - — e —

labitat o, of sites No. with Specles of snails
-t 17

L rveyd | fRelS _B.glob, B. pfei. _B. forsk.

Pond 22 10 9423 45 82

Hiver 22 16 412 1 126

Strean 8 6 0 201 20

Total 52 40 1358 337 283

X% :0.53 P »0.05

Table 11: Relative abundance of three snail specics collected
from habitats (during 1976-1975) within the honlects.

e — — ——— S ——— iy W W B m e b - ———

Relative abundance (in 9)

—— . — — e S——— — - —

Hamlet o, of snails B. glob. B. forsk. B. pfei.
R. Sanyi 3572 56.47 10.75 32.73
K/gafa 5995 81.07 17.11 1.82
Katur 454 30.4 19.6

U, Garba 785 97.71 2.29

Masari €39 90.92 c.08

U. Ari 2098 94.52 5.4

Avaga 143 93 7.0

U, Bara'u 265 91.32 7.55 113
Katanga 1665 90.63 9.37

Budawa 263 100

Yarmani 83 75.91 20.42 3,61
Dankwaro 302 47.02 52 .65 0.33
Kurmin Sarki 167 1.35 0.68 97.97

T —— T T— ot Tl i . | oy s s, e il B S Bl A T S Sl e A

Total 16431 7G.6 12.5 8.7

- ———_— e T S e e E———— w8 A —— . — —— — — — — T — — S
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collecied in all but one of the hamlets. In Kurmin Sarki
hamlel, . pfeifferi was the most common species.

B. forsikalii was thoe naxt most abundant species accounting
for 12.5% of all snails collected. B, pfeifferi accounted
for 5.7% of the collections. The distribution of this
species was found to be localised, It was colleceed in 6
out of I2 hamlets,

Table 12 shows the relative zbundance of the different
gnall species in the different hamlets with reference to the
habitats surveyed. Az evident in this table, there was no
difference between the data obtained in two consecutive
years (l976<74)), The data indicate that the different
apecies of snails tend to show preference for a particular
havitat., 3. (P.} globosus was collected mostly from pond
aites (Table 13). I{ was also the most abundant snail
species in the river sites. £. forskalil was collected
woatly from the river sites in the 1976--77 survey and in
stream sites 1n the 1977-72 survey. B. pfeifferi accounted
for the majority of snails collected from the stream sites
in the 1976~77 survey while in the 1977-73 survey, it was
collacted mostly from the river sites., There is a significant
difference in the infection rates iz snails in the different
iypes of habitats (Table 14). Furithermore there is =
significantly higher infection rate in snails collected froum
the pond sites as compared to either those from the river or
stream. Table 15 plves some characteristics of snail habitats.

All uthe three species were c¢ollected more along the edyes than



Tanle 12: helativz abundosce of srail species (collected between vune ~nd ovenber, 1978-77) in

different aubitats by haalet.

Bulinus (P,) globosus i1 Bulinus (8.) forskalii ina Biouphalaria pfeifferi in
Hamlet River Strea: Pond Total River Stream Pond Total aiver Stream Pond Total
lll..lll-:..ll.la.ll..lllll.ll —— A ——— — b —— ——— —— A — . — e e ———

1675
R. Sanyi 217 406 g55 157¢ 55 85 140 2 1220 14 1236
Kuringafa 1560 2774 4364 g24% 306 1132 13 212 g¢ 314
afar 3 209 212 11 g g8 1 1
U. Garba 329 243 60 15 3 & 1 : |
pasari 122 100 272 34 34 3
U. Ari 323 0L5 1478 45 13 64
Ayaza 87 87 ¢ S
J. Bara‘u 65 85 1 |
Katanga 428 30 105C 116 57 173 1 4 5
Total 3259 408 £15) 9816 1056 55 552 1839 17 1432 11C 1560
% of Total 23,2 4.1 62.7 €3.3 G.33 33.4 1.2 91.3 7.0

1877

. Sanyi 22 97 215 334 5 13 1 ol z5 41 56
lurinzafa 233 6= 206 &0 45 2 56 102 122 3 125
Kafur 153 133 3 3
U. Garba 35 166 261
Masari &' 127 19 5 5
U. Ari 105 491 557 35 S 45 1 1
Ayaca e 3
U. Bara'u 4 13 134 201 7 18 25
Katanga 212 210 422 23 13 35
Total 752 17¢ 1362 2772 124 15 100 239 1 147 44 192
% of Total 27,1 6.4 65.5 51.9 6.3 41.8 0.5 (6.6 22.9




Table 13: Relative abundance of 3 different species of
snails in different habitats in the hamlets.

— e ——

Relative abundance of species (%)

— —

— o — —

Habitat No. of snails B. glob. B. fersk. B, pfei,
197617
Pond 6819 90.2 8.2 1.6
River 4333 75.2 24.4 0.4
Stream 1893 21.5 2.9 75.6
Total 13,045
197718
Pond 19386 92.8 2.2 5.0
River 8717 85.8 0.1 14.1
Strean 340 52.4 43.2 4ok
Total 3203

— — — o —

Table 14: Relationship of different habitats (sites), ia
the hanlets, to schistosome infections in B, globosus
and B. pfeifferi.

— — = % e — —— = — — e e  — —— i —

Sites

Habitat No. examined Ne. with infected snails

1676
Pond 112 52
River 232 66
Stream 19 6
Total 363 124

X* = 10.92 Pe 0.005

1977
Pond 99 20
River 146 13
Strean 17 7
Total 262 40

X2 = 15.25 Peg 0.005

— e s — — - — ——



Table 15: Some charactleristics of snail habitate

i W W Sl 0 B —— Tt A . A S - —— S ———

'::*.0 . I‘Jl‘ siws el — — —-—-kl-agiEa-—t;m---— —— e e & Aea e e e
Snelil species where snailcs
were fouw.d

Substratun Exposure Vegetation
"Clzy Rock Sand Fully Partly Shaded Present onc

1 s o Per-

W E R e et i ——— = e —— T T

e e

Bulinus ‘P.)
gioEEsus 266 42 222 12 T4 201 fi5 25 fé 234

Salinus (2.5
Torskalii~ 134 26 120 1c 20 130 20 # 55 103

Bio.u:py_a_;lax‘ia
preirfery 55 14 49 2 14 40 12 17 13 56
Total 455 90 301 24 120 371 115 54 142 303

——— e — o ——

4 Mixed infestations occurred in .any of the sites,

Table 16. VFrequency of occurreace of ™, (P.! globosus in
association with differcit materiale in the wet secson.

B e e p————— & 0 e W mm e  w m ———— -

rlaterials ‘lc. of snails %

Decaying, leaves 1530 54.7
freits and leaves 535 19.3

Sugar cane stal 350 13.56
Guianea corm stalk 150 5.4
Hango secds 123 5.4
#lone 13 2.8

Total 2794

— e e —— — s e e — e i — 0 ——

v m e e e g e ®

G om e R e A —
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in depths of the habitats and, mostly in tenporary habitats.
These nabitats werc seasonal ag they dried out in the dry
segaon. OF the 292 recorded dry habitats during the year, 4
dried in UOctober, 78 in Noveaber, 144 in ilecember, 19 in
Janpuary, %3 in February and 12 each in March and April. The
snalls showed preference for habitats with clay subatratum.
Mogt of he smail nabitats were exposed and had some vepgetaw
tion, B. (P.) globosus was collected mogtly from ponds and
on soveral materials within the different habitata as shown
in Tabie 16,

B. plfeifleri was collected rostly from streams and
B, (B,) forskalili from rivers. A1l three species of
snalls were often collected attached to leaves of Nymphae
lotus though the presence of thix plant was not found to be

indicative of the presencg of the snails in the habitats.

iy A b

Seasonal Fluctuation in Snail Densitices

Table 17 shows the fluctuations ln numbers of snails
collected monthly over a two year period. Az evident in this
table, there was no difference between the data obtained in
two consecutive years. The snail populations are wost
stronwly influenced by the raing which had the effect of
stimilating an increase in the population and also c¢husing
great decimation of the population (Figure 15). A1l three
species of snails reached peak population in August, time of
peak rainfall. They subseguently declined to zero by April.

This is as a result of the drying up of the habitats between
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Table 17: #onthly snail collection in the Study Area,

e A A AN . WANE Wt i SR = i A5 T

Snail Jun. J. A, S Q. N. D. J. T, M. A, Yay
197677

Eﬂ g&obosus 066 2163 3145 A540 1237 540 408 63 12 6 0 0

B. forskalil 261 472 9l2 244 181 3 5 4 0 0 0 0

B. pfeiiferi 113 287 365 en 223 54 43 0 0 0 O 0

Total 1340 2897 4422 1872 1601 632 456 67 12 6 0 0
1977-TE

B. globosus 366 630 1145 401 197 T4 8BGO 62 40 13 2 3

B, forpkalii 48 34 34 5 0 0 0 0 0 0 0 0

E. Efeifferi 33 170 170 85 45 23 0 0 0 2 0 6

Total nae 834 1349 474 242 Q7 RO 62 &40 15 2 o

A e Al e Al ol i il ok e ol Bl g e ol ety . e e

g e s Mgl e o bk e
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Detober and April. Once the habitats refilled in tlay, %the
anails showed a very intense reproduciion resuliing in
maximum densities during the rainy season. OF the thres
species of gnails, B. (8.} forskalii was the firat to
disappear from the habitats; indicative of its inability to

withatand adverse conditions.

gggépgg_jP.} glpbosus

Figure 17 shows the monthly fluctuatior in the
population of B, (F.) glovosus in threc types of nabtitats,
over a tvwo year period,

In ponds, population of B. (P.} globosus reached a peal
in August, the month of peak rainfall. The population
decreased thereafter to lowest numbers in April as a result
of' reduced reproduction due to increasing adverse conditions
(drying out and high temperatures) in these habitatz.
Infection rates in these snails {huwman furcocercous
cercariae) were highest in the ary months of November to
March with a peak in 1976-77, in November and, in March in
the following year. Infections were recorded in the ponds
throughout the year except in the peak dry month of Aprdil
when must of the habitats had no water. Tables 18 and 19 or
Figure 17 pive the monthly fluctuation in population of the
speciea with infection rates by site for two consecutive
years. All the pond sites (A~F} were found inTected with

huian furcocercous cercariae,
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Table 13:

Fluctuation ir B. (P.) globasus populatiorn with 3. haeaatobiur infectinn rates
— e —

S —— i ——

— -

SITE

——— i —

Pond

o O Wi

=

Total
Infection rate(

——

Strean G

-

J
K
L
Total
- fection rate

- —

Jiver

O
et iy

o v O

Total
Infection rate(%)

—— ————— - ————— " ——

{ ) parenthesic

{1977-78)
.u. L4 B9 QO ..r. mc O- :o U- -Ha m.. m.na ..- m“- H.Oﬁ
2 2{1) 32 16 28 2l 14(19) 11 126(1l)
10 10{3) 16(1) o 12 52(4)
5(2 30(11) 123(16) 20(2} 50(1) 3 1 282(32)
27 5 3 2 37
3 4 401)  T7(3)  24(4) 12(3) 5(2} 59(13)
3 14 10 10 4 10(1) 24(5) & 53(6)
44{2° 100;15) 181{(17; 54&(2; 106(2) 35i3) 49(15)36(8; £ 5(2; 11 536(66!}
4.5 15.9 €.5 3.7 1.9 8.6 30.6 22.2 40.C 10.3
€(1) 1 3 0 14(1]
70} 5 10 S 30{(1)
12 T 12
11(1} 13(1) 29 8 T 5(41} T5(6)
2(1) 29 8 T 5(4) 51(5)
T} 18(3) 1 15(1) 78 33 18 18{C 139(33)
M-N&nu H.&».ﬂ m-.w Pbbr mto
17 4 2l
1 1
1519) 18(3! 18(5) 52(17)
1&(2; 2 6 26(2)
5 c 3 7
12 9 17
52(11) 27(3) 38(5) 2 6 - 5 1:4(19)
21.2 1l 13 14.2

. —— i — . W —

nunber with human furcocercous cercarinc.
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In the streams the peak population of B, (P.} globosus
wuE obtained after the rainy season, in January {in 1976-77
survey) and in November in the following year. Snail
nitinbers decreased during the rainy aseason. Infection rates
reached a peak in these habitats in February. o snail wes
collected from March to luy due tc the drying ocut of and
adverse conditions in the remaining hatitats. Only three of
the six stream sites studied in the two years harboured
infected B. (P.) zlobosus.

In the river sites, the highest aumbers of 3, (D.)
*lobosus were obtained in August in the 1976-77 survey and in
Junie, the following year. The population decreased afier the
peak rainfall in August. 7There was another pcak in the
population in the dry months of December to February, just
belore the population declined to zero in March. Infections
were observed for short periods of the year (May to August},
Three of the 6 sites surveyed had infected snails.

There is a significant difference (Ps C.005) in the
S. haematobium infection rates in snails collected from the
different habitats (Table 20;. Turthermore, there is a
gignificantly higher (P« 0.00%) infection rate in snails
collected from the pond sites as compared to either that in
the river or strean site, |

Fipure 18 or Table 21 shows the monthly proportion of
young, adult and old B, (P.) globosus collected from ponds.
In June adult snails (7.6-15.0mm.)} predominated over young

{0-7.5min,) and old spails ( »15mn.)}. 0ld snails wers the
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Table 20: Rclationship of different habitats to
) S. haemstobluw: infection rates in B. (P.) globosus
Habitat Mo, of snails No. infected
1976-1977
Pond 1311 161
River 4id 37
Strean 417 30
;r.o_t_:_a_l__ 2146 228
X% = 10.330 ‘P ¢ 0.005)
1977-1978
Pond 639 66
River 134 19
Strean 169 13
Total g62 98
¥* = 4.6096 (P 2. 0.005)
Table 21: rMonthly variation in the proportion of young, adult
and old spails in natural populations of B.(P.)
globosus
o 1O78:5T - o . o
Jun. J. A. S. O, N. P. J. F. M, A, M.
LIVE
Young (0-7.5mm) 12 .62 .53 .46 .51 .55 .39 .09 .10 42
Adult (7.6~15.0um) .24 .35 .39 .50 .45 .42 .57 .89 .90 1.0 .58
Old { = 15mm) L4 .03 .03 .04 .04 .03 .04 .02
DEAD
Young 23 .56 .18 .19 .87 1.0
Adult T 42 .64 ,69 .25 1.01.0 1,0 1.0
Old 02 .18 .12 .08

— e —
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least collected throughout the year and by February adult
snails only were found in the habitats. In July to ilovember
young snails predominatcd as z result of intense
reproduction. Thereafter adult snails predoninated until

the habitats dried out in April, This is probably due to

a reduction in the reproductive rate. As evident in Figure
18, the number oi adult snails increased with decrease in

the number of young spails and vice-versa, Reproduction

was evident once the habitats vere refilled in May. Adult
snails made up a large majority of measured dead snail shells
collecied, throughout the year, from the habitats. Young
snails made up the entire dead shells collected in ilovember
indicative of their inability to withstand adverse

conditions as harmattan season starts in November with very
high temperatures in the day time and very low ones at unight.
Figure 19 or Table 22 shows the monthly distribution by size
groups of B. (P.) globosus. It is evident that the young and
cld snails were mainly found in the wet months of June to
October. In March, only adult snalls were collected,
suggesting chat it is these adult snails that maintain the

population during unfavourable periods

4.1.3. Physico-Chemical Characteristics of Snuil Habitats
Soil Analysis
Analysis of soil samples from five sites (two control and
three test) showed no differences in the pH, organic matter,

total bases, base saturation and cation exchange capacity. The
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Table 22: loathly distribution, by size of B. (P.) globosus

collecied from 5 ponds

. — s — — T — A — 5T Bl iy L — e n

Snail size 1477-78

in Feb.M A # J J A S O N D J Total
0-1 1 1
1.1-2 1 2 1 4
2,1-3 & 2 5 1 12
3,14 1 6 6 10 1 1 1 26
4.1-5 16 € 8 13 4 1 1 & 3 58
5.1-6 3 21 10 12 10 7 1 3 4 2 3
6.1-7 1 66 23 12 25 3 5 14 15 4 168
7.1-8 3 1 127 35 24 39 10 4 15 36 5 299
8.1-9 1 65 46 42 23 14 @ 16 37 12 275
9.1-10 ¢ 1 80 47 20 31 17 5 19 27 7 263
10.1-11 9 1 13 69 19 12 6 6 18 15 15 143
11.1-12 2 2 13 65 17 18 3 &4 14 9 7 156
12.1-13 2 4 40 15 12 1 ¢ 6 5 93
13.1-14 2 2312 1 1 2 7 3 2 €6
14.1-15 4 26 4 11 3 2 1 43
15.1-16 1 5 4 11
16,1-17 2 1 3
17.1-18 11 2
13,119 2 2
19.1-20 1 1

e — — —

Total 1l 6 412 410 195 230 72 41 115 157 64

— ——— - — — —— T — T —— — . it = — cu —




hydrogen ion concentration was acidic in both test (5.7-6.1)
and control sites (5.3-5.5) sugpesting acid scils, The
organic matter, total bases and base saturation were
roderate while cation exchange capacity was low. The
calcium and mégnesium values for the control sites ranpged
from 2.3 to 2.66 nilli-cquivalent (meq.) and 2.16-3.19% ir.eq.

in the test.

vater fnalysis

The result of the water analysis iz only an indicator of
the physico~chemical characteristice in snail habitats in the
study area. Since, analyges were carried out orniy in one
menth each in the two seasons, due to techpical problems,
the resuits could only be indicative. Tdeally, however,
samples ought to have been analysed monthly in both snail
iaabitals and non=-habitats for a period of one year and,
related to: the presence or not of snails in the gites and
changes in the snail populations. FPigure 20 shows the
results of the chemical analyses of the water from the thres
habitats in the two seasons. pH was alkaline in all
habitats in the two seasons except in the strean in the wet
season when the recorded pH was slightly acidic (6.8). There
vere decrreases in the dry season figures for conductivity,
oxygen absorbed, total solids, organic¢ nalter and suspended
50lids in both the stream and river habitats as conpared to
the wet season figures. In the pond, however, with the

exception of conductivity, increases were recorded for all
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these factors. Slight decrcases in pil, total hardness were
recorded for this habitat in the wet season. In the river
and streaa, increases were recorded in the pH and total

alkalinity in the dry seasou. Total hardness increased in

the atream with negligible difference for the river.

4.1.4. Aestivation of B, (P.) globosus

Table 23 shows the result of the survey of five habitats
(4 ponds - A, B, C, D and 1 stream J) which harboured
B. (P.) globosus amongst other snail species prior to drying
out, Four live B. globosus were found in mud samples
collected from site A in January and site C in both January
and February 1972 indicating; that the species aestivate onc:
the habitats becone dry. The sizes of thuse snailz ranged
from 5.5 to 15.0 mm, suggesting that only mature snalils
survive adverse conditions in the dry season by acstivating
and il is preobably these nmature snails that recelonise the
habitats once refilled in May by the April and May rainfalls.
Dead shells of B. globosus and F. eburnensis were also found in

the samples during the survey.

e n

Table 24 shows the aquatic snail species collected frou
the dams, Bulinus (P.) globosus was the most abundant of the
four snail species collected, accounting for 74.5% of the

collectiuns. Snail intermediate hosts (g. (_l'".} '*&onosus -
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{able 23: Snal) species found in ud sanples coliected fron

dried cnaill habitats

— e w — e v — W ek e B b e e —— — T

Size of snail (iza)

Date of Survey Site Snail species "7 U
Cmpty shell Live snail Total
27/1/78 A L. globosus 8.9 8.0 2
B B. plobosus 9.1 1
I. eburnensis 2.0 1
C P_. globosus 15.0 15.0, 5.5 3
D
e J
27/2/18 A
b
C B. globosus 10.8, 8.0 7.0 3
D
J
27/3/78 A D. globosus 3.5, 9.2 2
B
C B. slobosus 32.1,8.0,6.3 3
D

ro
-

J _-L}_. ;v&obosus 14,

P ——

. — T A it et w0 W et Wy
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rable 24: Distribution of human schistosomiasis ¥infections in snails collectea from the low

earth dans

ai Collected »
Dam No. of  —=w nalls .. —— = - . _ﬂ@u L
sites B. glob. B, pfei. o= 2. forsk. =¥ L. nzlaleals -/ NE
surveysd ., iy,  Infection No. Av.  Infection o. ay,  Yo. Av. ﬂuuwmw g
size  rate(%) size _rate{%} sizg size {—f T RT
L —— -Size ratel®) _  size rat M
Lutsin Kura 16 5 10.35 9 5.2 .3 .Hf ﬁ.mﬂ M
Gamnzago 7 1 13.0 1 11.0 ﬁ.m.;_ ¢ 0=
Malumfashi 12 X
Kankara 1 3 N
Kekara 2 30 | 12 §.12 25 4.52 A
Kabormo g _ . cEt
vayi Z2 121 8.71 il.8 1 3.0
A. Sanyi 25 17 10.35 18 10.81 &.7 i3 9.33
Tandama 1< 1) 10.52 2.6
Sabua £ 4 L4l
Canii g
Yarzoje i 22 11,21
Shegi 14 5 3.54 46 2,43 o
Tafcii 4 1% 13.84 A
Gidan Sambo 18 6 10.4 o
Gundana i? L
Daxy “arabau - 16 &
Kabai 30 N
Tigoji G 13 5.23
Zango 10
Datdawa 10
Kakumi 10 g .97
Total 433 40 24 13
—— (7h. 65 (7.4%) (15.6% _ _ (2.4%)
w human furcocercous cercariae,
o5

Fo infections.
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intermediate host of 5, paematobium and B. pfeifferi
intermediate host of S. mansoni andlg. Qg.} forskalili «

possible intermediate host of S. intercalatum} of

aschigtosomiasis were collected in 13 of the 22 dams surveyed.
Two of these nad both'E. (2.) Elobosus and‘a, pfeifferi,

2 had both B. (P.) globosus and B. (B.) forskalii, one each
had B, pleifferi with B. (B.) forskalii and B. (P.) globosus,
ﬁﬂ pfeifieri with L. nataledsis {snail intermediate host in
fascioliasisg) respectively. Six had B. (P.) globosus only
and one had only B. forskalii. B. (F.]) globosus collected
from Tandama and Dayi dams were found infected with human
furcocercous cercariae suggeating that these dans are
transmission sites for 3. haematobium., B, pfeifferi also
collected froo the Dutsin Kura and huwan Sanyl dams were
found infected with human furcocercgous cercariae suggesting
that these dams are transmission sites for 3. pansoni,

Table 26 shows the coexistence of the snails in the dams.

B, Iruncatus rohlfai was collected with all the above mentioned

species from the dam on the Funtua Zaria road. Table 26
aives the mean monthly snail density in R. Sanyi bam. The
three snall species found in this dam were B. (P.) globosus,
B. pfeifferl and L. natalensis. The peak densities were
obtained between June and July just before the peak rainfall.
A sharp decrease was observed in August, the period of peak
rainfall, With the exception of L, natalensis, snails were
collected throughout the year from this dam. It is sugpested

that the continuous presence of shall intermediate hosts of
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Table 25- Coexissence of snails in the dans

— —— -—-.-n----—_- —— . S S —— ——— o i P S—— | —
Snail species Fraquency of % of frequency cf
N - e Sgccurreonct . occurrence | .

B. globosus alone 51 58.0
B. forskalii alone T 2.0
B. pfeifier) alonc 7 3.0
B. glob. + 5. forsk. 3 3.4
B. glob. ~ B. pfei. 11 12.5
B. glob, « L. nat. 1 1.1
B. forsk. + B. pfei. 2 2.3
B. pfei. + L. nat. 2 2.2
B. glob. + L. nat. =« B. pfei. 3 3.4
B. glob, + B. forsk. - E. piei. 1 1.1

. et e s < - — ----—-.—-—_--.———_-‘_---—- ——

Table 26: lean monthly snail density in Ruwan Sanyi Dam

ifonth TR _Snail Ccllections . o e
B globosus 8. pfoifferi L. natalcnsis Total
Dec. 'T1 20 19 3 42
Jan. ‘70 31 g
Feb. f 9
liar. % T
Apr. 3 6
May 17 23 13 53
Jun . 117 129 25 271
Jul, 143 29 242
Aug. 21 4 7 32
Sept. 20 41 1 62
Oct. T 52 9 65
MNov. .3 43 5 40
Total 36% 417 63 L40
% Total 2.46 o 49:12 ——?.‘:2““_-_”-.-—
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schistosoniasis in this dam will result in an increase in the
transmission of schistosomiasis in the pearb, hamlets.

B. pfeifferi accounted for 49.12% and B. globosus, 43.46% of
the collections making this dam an important potential
transniseion site for both uriasry and intestinal
schistosomiasis. The presence of L. netalensis in this dam
for 7 out of 12 months is of epidemioclogical importance in
the ftransmission of cattle fascicliasis in the area,

A thirteen hour observation of water users at this dam
showad that the dam is frequented for various activities by
the pecple residing in the nsarby hamlets (R. Sanyi and
Kuringafa). Table 27 shows that a greater percentage {96.0%}
of those observed were males. The wmales observed represented
15.38% of the total male population ( > 5 years) in R. Sanyi
hamlet. The females observed represented 0.63% of the total
female ovopulation ( =5 years) in this hamlet. HNo child of
below 5 years of age was observed at the site., OF the males
obeerved, those agea 10-14 years had the most (requent
contacts (39.2%) with water whilc the least (11.2%} was

recorded for those over 25 years of age.

4.2. LABORATORY STUDIES

4.2.1. Growth of 8. (P.] globosus
Figure 21 shows the growth of laboratory bred B. {P.}
rlobosus. This snall reached maturity (began to lay eggs)

ittt et

when it was 43 weeks old and had an average size of 4.umm,
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saccessfully infected and shed cercariae of S. haematobium.
The winimum infective dose of miracidia of
5. haesatobiui for this species was 3 (Table 28). Varied
numbersa of exposced snails died before the end of the
experivent., It is not clear if this was duc to over-

infection.

4,2.3, Eﬁgyénation of Snails foqﬂ%gfgg&}ggé

The different types of trematode cercariae observed in
field collected snails, during the study are listed in
Table 22. B. (F.) globosus was the only snail species found
with £. haematobium infecticns in nature but other trematode
infection such as echincstomes, gymnocephalous and
xiphidio-cercariae as well as amphistome were comuon
infections of all the species of snails collected. Thisg
further confirma that B. (E:) globosus is the intermediate
host of 3. haematobium in the study area. The frequency of
different size groups of 50C B. (P.) globosus found naturally
infected with S. haematobium cercariae is shown in Figure 22.
Mo snail weasuring below 5 mm. was found to be infected,
Thogse measuring 9.1-10.0 mm. had the highest [reguency of
24,8%. TFigure 23 shows the meonthly reprasentation by young,
adult and old infected B, (P.) globosus collected from natural
habitats, Infected snails were collected throushout the year
except in February, March and April. The majority of the

inf'ected snails were adult while ©ld snails were the least.



Table 28:

. ——— —— —— ——— T —

'g. hacwatobium miracidia

Laboratory infection of B. (P.

B
o
g
[/}
ot
1]
&
[
L

10¢

o — ——

No. of Snails Jo, of Miracidia Ho, round Infected survivorship
exposed per snail infected al'ter 40 days
10 1 0 9
10 2 0 9
10 3 2 3
10 4 6 10
10 5 3 9
10 5] 6 9
10 7 5 7
10 3 a 10
10 9 7 g
10 10 f { 8
Table 29: Natura! infections found in snails
Snail species No. Ho. No. and type of Infection by
examined infected infection cercarial
. L e _type (%)
B. (P.) globosus 5114 608 538; S. haematocbium 10.5
43; Echinostone 0.8
27 Gynmocephalous 0.5
B. (_E_!_.I forskalii 2556 1049 87; Gymnocephalous 3.4
9; Xiphidio 0.4
13; Amphistome 0.5
B. pfeifferi 1000 64 28; S. mansoni 2
8; Echinostome .8
12; Gymmocephalous 1é2
16; Xiphidio 1.6
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Figure 23 Monthly Proportion by Size of Infected B. (P.) globosus.
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4.2.4. Cercorial Shedding Patterns

The number of cercariae shed by different size groups of
B. {P.) globosus is shown in Figure 22. It appears that the
older the snail, the hicher the cercarial output, The
bighest ocutput was obtained for the aize groups meaauring
between 13.1 and 14.0 mm. Daily observations of 43
B. globosus, over one month, an the sheddin; of
3, haematobium cercariae is shown in Figure 24, The daily
cercarial output stezdily increased reaching peak output
betweaen the 8th and 1éth day. Thereafter, there was not auch
difference in the output., A diurnal pattern was observed in
the shedding of S. hacmatobium cercariae by both laboratory
bred and infected and, naturally infected ield collected
populations of B, (P.) globosus (Figure 24). Peak shedding
occurred between 11 a.m. and 3 p.m. and the outpul during this
period accounts for 55.5% of the daily output. This would
résult in the highest cercarial concentration in natural
habitats at this period thus malking this interval the period

of greatest risk of infection,

§,2.5, Egﬁggﬁiggﬂgﬁugentigg} Mice

Seven of the twenty mice exposed Lo furcocercous
cercarize shed by naturally infected B. globosus were
successfully infected and the adult worms ¢btained at
perfusion were identified as S. haenatobiunm so also were the
eggy produced by these worms, Eight of the twenty wice expesed

to furcocercous cercariac obtained from laboratory infected
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anails were also successfully infected and the adult worms
obtained at perfusion were identified as those of

S. haematobium. This fully confirms the species O the
cercariaec type observed in field snails and those obtained
f'rom laboratory infections of sentinel snails. The result of
the cxposure of sentinel mice in nactural habitats, cs an
index of infectivity and cercarial density is shown in

Table 30. Mice exposed between June and January in cthe pond
site became infected, sujgesting that this is the period of
transinission. The highest worm load was pecorded in mice
exposed between November and January suggesting that higher
transmission occurs in the dry season. HNo infections were
found in mice exposed between February and May. A similar
trend was observed in the stream site, Cercarial density
was higher in the pond compared with the gtream as shown by
the worm load in the mice, This is an index of greater

infectivity of the pond.

4.3. HUMAYW BEHAVIOURAL STUDIES

Response

Tables 31 to 34 sumarise the responses of thoae
interviewed. A higher response was cobtained from wmales (71%)
than from females (40%). Majority (78.9%4) of the people had
knowledre of schistogomiasis while 12.4% had received

treatuent for the disease {Table 31). People use surface



Table 30: Exposure of sentinel nice in natural shail
habitats
No. of lo. of tliorm load Jo, of Horm load
mice infected infected —
expoged uwice Average Ranre mice Average Ran.e
Jan. 77 5 4 35 12-51 J -
Feb. 5 0 - 0 v -
Mﬂ!‘- 5 g - 0 -
Apr. 5 0 - 0 -~
May 5 0 - 4] -
Jun. 5 1 30 30~ 2 59
Jul. 5 P 31 26-36 1 12 12..
ﬁu&:- o D - 0 o -
Sept. 5 1 32 32~ 1 15 15.
Qet. 5 P 17 14-.20 0 -
Nov. 5 2 15 £..22 2 23 640
Dec. 5 3 20 10-2¢ 0 - -
Table 31: Distribution by sex of responses on knowledge cf
schislosuiriasis and reasons laopr the use of water sites
‘nowledge of schistoscmiasis  FKeasons for use of water sites
None Has Previously Only Good Proximity
il — oo treR bR source
lale 32 19¢ 42 35 69 153
Fenale 4 125 g 4 4 47
Total 36 325 51 39 73 200
% C.7 76.9 12.4 12.5 23.4 64.1.

——— A — — | A et S

e — o — .
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water for various reasons, More people use the source during
the dry than in the wet season. On the diurnal use of water
a higher percentapge claimed usage in the af'ternoon [Table 32).
A few persons admitted to bodily contact with water whilc a
large majority denied (Table 33). FExcretion by water sites
ig an accepted practize in the area. Bathing topped the list
of frequency of water-contact activities (4%.5%). Other

main water-contact activilies were (Table 34): washing of
clothes (40.7%), drinking (5.84%) religious activitics (3,3%)

and collection of water (2.33%).

OBSERVATION

Yrequency of Water Contacts at Difforent Water Sites

The frequency of water contacts ab different water sites
is shown in Table 35. In R. Sanyi hanlet, the majority of thc
water activities were recorded, during the dry seascn, at the
dam; in Kuringafa at the stream; in Kurmin Sarki at the river
while equal observations were made at both the strea:: and pond
in U, Barau, Kuringafa hamlet stands out as one area where
the risk of acquisition of schistosoniasis will be greatest,
in vicu of contact with potential transmiseion sites., The

situation remained virtually unchanged even in the wet season.

Diurmal Variation in Different Types of Water Activitias

- —

Table 36 shows the incidents of water activities. ihe
highest incident (35.4%) was recorded for the 12-3 p.m., pericd,

which was observed to be the period o:i peak cercarial shedding



Distribution by sex of responses on the diurnal

and seaconal use of water sites

e ww e s — e —

Season Time of the Day

All Ory Vet Momingy Midday Afternoon Oveniug

easons
Male 35 123 61 4] 101 106 10
Female g 61 20 0 25 26 4
Total 54 219 8l 0 126 137 14
% 16.4 53.5 30,1 0 45.5 49.5 5.0

Table 23: Distribution by sex of responses on the degree of

bodily contact with ard contamination of water sites

Degree of bodily contact

Contamination of water sites

Complete Arms I'p to None Excrete Excrete away
immersion only ankles nearky from
Male 6 1 40 160 79 122
Female 11 43 23 30
Total 6 1 3 A 203 102 152
% 2.3 0.4 19.5 77.8 59.8 40.2

— e —— — G W . . e —— —
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Table 34. Distribution by sex and age group of responses on

the different water-contact activities.

e s - — T — Ol T il e — —

Ape Groups (in years)

-— e —

— o — - R

Activity 5~ 10-14 1524 | 25+
:1:1:(--.-: Female(F.) . F., M, T, M.:__- F o
Washing clothes 23 g 50 4 31 4 67 21
Washing dishes 3 1 1 T
Bathing 34 1z 50 T 33 5 73 20
Swinming
Religious purpcses 1 3 3 9 1
Collecting water 2 1 & 1 2
Drinking 1 4 1 & 1 T 12
Total 59 27 333 3 7 11 159 &1

- ——

Table 35: Frequency of water activities observed at “ifferent

vater sites

— . —— e — — — — e —— Wt S

STREAY DAM POND RIVER

D e

Hamlet DRY WET D.S. W.2. D.S. Y.S. D.S5. W.s.
SHASON  SEASON
(D.S.) (W.S,)

- — e e A —

R, Sanyi 332 255 1063 ATT 332 255 KD ND
Kuringafa 1396 500 60 473 610 1017 ND ND
U. Bara‘u 99 17 99 258 239 243
Kurmin Sarlki 311 468
?otal 1-1;2; - 922 1123 950 1041 T530 ‘—5;0- -.'56“

- —— - —— - — — -

ND - Mot determined.

No Nam in i, Bara‘u and river is only type of surface water in
K. Sarlki,
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Table 36: Diurnal variation observed in water-.contacts by
sex, season and age group

6-C @,.m. J=12 noon 12-3 p.m. 3-7 p.m.

DRY ::’ET D:S. U.S. DoSo HIS- I)OS. !5’.59

SEASON SFASON
- e {.-D...': - } -‘{‘I_I:-U.li;-l ) Pt | e Pyt =
Male 626 338 5l6 686 1268 1344 557 1023
Female 419 95 161 124 122 122 241 76
Total Ho. ot
incidents in
period 1528 1487 2856 2207
% incidents in
period 18.9 18.4 35.4 27.3
Age Group (in yrs.)
5-24 vrs. 335 454 1120 11l6¢
25+ yrs. 319 424 750 666

Table 37: BSeasonal distribution of observed water contacts.
Season Observation Total o. of No. of Seagonal index of
period (hrs,) contacts contacts frequency of
per hr. contacts (all year =

. L . _____100) .
et 1,456 3,656 2.5 81
Dry 1,092 4,128 3.8 123
Total 2,543 7,784 3.1% 100

—— — —

% ‘The number of contacts per hour for female is 0.5 and for

males, 2.5.
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by B. (P.)} globosus, Thus human behavicur in terms of peak
tine of water contact and, the snail parasite behaviour [i.e.

diurnal shedding pattern by B. (P.) globosus) help to promote

tranzmission of the disease. The diurnal variations of water
activities in the different sexes and age groups show that
the younger age group {5-24 years) were recorded more often
at each of the periods than the older age group ( =» 25 years).
The frequcncy of the two sexes was a ratio of 4.9 males to 1

female.

Frequency of Water Contact Activities

The freguency of water contacts was higher in the dry
than in the wet seagon (Table 37). Activities recorded for
males in both the wet and dry seasons were more than for the
females (Table 38}). Males recorded in the wet season were
§ times as many as the fewales while in the dry season, the
ratic was 4 to 1. For males, there was little difference in
the nunbers recorded in the two seasons whereas twice as
nany famales were observed in the dry as compared to the wet
season. Drinking was the most important water-contact
activity for both sexes and for all age groups (Table 39),
1t accounted for 23.2% of all activities. The next wost
important activity was bathing for males and, collection of
water for home use for females. WVashing of arms and l2gs cane
next for both sexes. Amongst males {Table 40) fishing, angling
and swiriing were mainly activities of those aged 10~24 years

while adult (7> 25 years) were mainly responsible for ablution,
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Table 38: Frequency of observed outdoor social ard

religious water-contact activities by sex ana

Activity

Washing (W.) clothes

W. utensils

H. animals

W, vegetable=
W, arns, legs
Bathing, playing
Swimming
Urination
Defecation
Ablution

Wadu

Taking water
Crossing water
Angling

Net fishing

- -

Season.

Total

——— ——— ] —— | — A — . . Sl

Male Female
- ifuftber of activities in Seé;;;
liet Dry Wet Dry
146 109 33 13
27 6 21 2
2 7 6
22 1 4
533 425 133 118
6506 443 13 11
105 617 47
162 49 5 2
52 11
78 13 b
275 53 3 7
1,032 1,467 170 €72
91 7 33 5
a8 10 1
81 26
3,235 3,244 421 884




Table 39: Frequency of observed water contact activities

by age group {in years).

e g gpr— e g A A - & - S Sl 1 s~ gl

Activity

e i i+ Wi

Age group in years

5+G 10~-14

S—r—

Washinz (W.) clothes

W. utensils

¥. animals

W, vegetables

W. arms, legs
Bathing, playing
Swimming
Urination
Defecation
Ablutions

Wadu

Collecting water for:
building

home

farm
cattle
Crossing footpath
Fishing
Angling

Driniting

il - B T o S —— T bk - e = mgfes ol e e e e bk . Al -~

Total

i LT D e

27 44
2 6

7

3 4
115 277
132 195
126 278
10 23
4 3

4 9

) 20
iz

1i2 232
22 28
1o 32
19 26
3 41

3 e
120 375
731 1614

—— i e e e

o

1524

25+ Total

67 163 301
10 38 56
8 15

6 14 27
251 570 1214
304 447 1078
273 95 772
57 123 213
13 43 63
13 61 92
86 243 333
6 24 42
330 55 1233
26 70 146
34 43 118
31 60 136
47 16 107
11 3 19
430 823 1908
1980 3409 7784
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Table 40: Age distribution of observed water-contact

activities of males and females.

Percentage of particular
activity in age-group (years)

Activity o L

Dud B0 10-14 15-24 25+

Males

Washing (W.) clothes 3 12 24 56
W. utensils, aniiials, vegetables 8 9 17 66
W, arms, legs Q 21 22 45
Bathing, playing 12 13 29 41
Swimming 16 33 33 13
Defecation 5 9 25 61
Ablution, Wadu 33 6 20 T
Taking watep 9 20 27 44
Crossing water 12 15 24 49
Fishing, angling 5 35 46 14
All activities 10 20 27 43

Distribution of male population 470 335 210 232  &20

Females
Washing {W.) clothes 15 28 13 44
W. utensils, vegetables 18 18 64
W. arms, legs 11 3l 14 44
Bathing, playing 28 14 17 41
Swimming 2l 79
Defecation 14 14 14 58
Taking water 13 24 19 44
Crossing water 18 29 21 32
All activities 13 28 17 42

Distribution of female population 432 324 123 362 A24

e e . ia . gl - e ety - s~ i . et _—
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wadu, defucation, urinaticn, washing of arus and legs and
vater fetching. Amongst females, swimning was solely an
achivity of those aged 5-14 years 0ld and; fishiug and
amling were not cobserved as female activities. Overall,
collection of waier for home use came next to drinking in
order of importance. It accounted for 15.8% of all
activitias., Other important activities were washing of arms
and legs {15.6%), bathing (13.3%), swimming (9.9%;, wadu
(4,3%) and washing of clothes (3.9%;.

With the exception of drinking, the following were the
important water contact activities for the different age
groups: bathing, swimaing, washing of arms and legs and
collection of water for howe use. The order of importance in
the different age groups were as follows: 5.9 years and
10.14 years: swimming, washing of arms and legs and collection
of water for home use; 15-24 years: collection of water for
home use, bathing, swimming and washing of arma and legs and
for 25 years and above. collection of water for home use,

washing of arms and legs, bathing and wadu.

Type of Activity

Majority of activities {60%) recorded for males in both
dry and wet seasons fall into the exposure category (Table 41).
The =same pattern was observed for the females with exposure
activities accounting for over 90%. For both sexes, exposure
and contaminating activities were lower in the dry season

compared Lo the wet. Mixed activities decreased in the wet season.
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Table #41: Distribution of 3 types of water-contacts

observed by sex, age and season.

— — - e e e St T — o — —— — ot e Sl it~ it %

Number of incidents of different types of water-

contactis
Exposure Contanination Mixed

Dry Wet D.S. w.S. D.S. V.S,

Season Season

(D.S.) (1.S.) _
Male 2064 2134 60 219 1021 757
Fenale ée3 407 2 5 58 19
Total 2837 2541 62 224 1070 776

Aze distribution of different types of water contacts

— e o —

5-G yrs. 503 14 263
10-14 1060 26 44
15-24 1249 5 577
25+ 2611 171 571
Total 5420 286 1655

Sl S — it m e e s e o — — - -

Table 42: Duration of observed water-contacts by the
different age groups, in two seasons.

oo MetSesm | yseen
(in years) No. of Exposure period (nin.) No. of Exposure periou .uin.)
gg::opﬂz a Total Average Range gﬁ:gﬁﬁ: d Total Average Range
5-9 293 3082 10.5 1.102 391 8207 21.1 1-153
10-14 536 6211 11.6 1-130 994 19430 19.5 1-.25¢
15-24 1754 7797 4.4 1.93 1120 20016 17.9 1..251
25+ 1874 22540 13.5 1-225 1586 18580 11.7 1.-300

e — e e —— .

e ————— e T —
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For the different age groups, cxpeosure accounted for the
greatest percentage {72%) of all the three types of
activities followed by mixed and contaminating activities
reapectively. The older the age groups the higher the aumber
of incidents observed for exposure activity in beth seasons.
A similar observation was made for both contaminating and
mixed activities in the wet season but, in the dry season,
the number of incidents recorded for the age group 15--24

years predominated.

Duration of Water-Contact Activities

In the wet season, adults spent more time in contact with
water than the young ones (Table 42). In contrast, in the
dry season, however, the younger age groups spent more time
at the site, than did the older age group.

For all age groups, except 25 vears and sbove, there was
- & marked increase of exposure in the dry season as compared
to the wet season. Un the other hand, in the age group 25
years and above, there was a slight decrease of exposzure
period in the wet season compared with the figure obtained
for the dry season.

Table 43 gives the exposure period associated with
various water contact activities for the dry and wet seasons.
In both seasons, contact activities such as washing of clothes,
fishing, collection of wster, swimning and bathing required the

longest cxposure period and since these activities were mainly

carried out by the younger age group (5-24 years) it would
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Table 43: Duration of observed water-contect activities in the dry

and wet scasons.

—— — — — - ——— N — e W S i — —

Vlet Season Dry Season
Rty o T e jeriodGan.) M. o Daposire perisdlun.
gg::::ed Total Average Range gg:gﬁggd Total Average Range
Washing (W.)
clothes 152 5616 37 2=-255 133 6627 50 2-300
V. utensils 28 458 16 5-43 16 320 20 3-84
i, animals T 15 2 1.7
W. vegetables 12 70 6 1-17 9 38 B 1-10
W, arms, lezs 507 4614 9 133 584 7465 13 1-40
Bathing,playing 568 6812 12 1-120 509 10440 20 1.153
Swimming 104 1435 14 2-92 528 16018 27 1-300
Urination 153 459 3 1-4 104 312 3 1-4
bDefecation 24 152 8 2-11 17 119 7 4.-10
Ablution 52 335 6 1-8 19 78 4 2-5
Wadu 154 1401 10 1.-30 161 1488 ] 1-25
Collecting water for:
buildinz house 6 67 11 1.-30 50 432 9 3-20
home 578 6936 12 1-65 688 7066 10 1-20
farm 43 218 5 1-15 46 184 i 1..37
cattle 24 404 18 1-30 75 1487 20 1.30
Crossing water 90 450 5 1-25 177 482 6 1-30
Fishing 55 1671 30 2-116 20 840 42 3-95
Angling 29 223 8 2-26 89 811 a 1-62
Drinking 7¢5 6679 5 1-8 893 7144 o 1-12

Total 3,374 33195 11 4095 61374 15

——— e — il et S S — - — —




Figure 25: Water contact activities at the Malumfashi dam.
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appear that they stand a higher risk of exposure than the
older age group ( 25 years). Also, in terms of
contamination of the habitats, it is this group that is

responsaible.

Degree of Bodily Centact with Water

Complete immercion of the body accounted for the highest
of all bodily contacts in all age groups (Yable 44). There
was a difference in the bodily exposure of the two sexes.
Miongst males, complete immersion accounted for the highsat
bodily contact (49.3%). It was followed by up to ankles, arms
only, up to knees, up to waist and up to chest respectively.
Amongst females, however, arus only accounted for the highest
bodily contact (33.3%). It was followed by up to ankles,up to
knees and complete immersion (females normally enter water
fully clothed and splash water all over their body)
respéectively. Thus males expoze a greater part of their body
in transmission sites. This will result in a higher intensity
of' inflection as more bodily surface is exposed for penctration

by the schistosome cercariae.

4.3.2. Mipration

There was a population redugtion of about 8.2% in three
years in R, Sanyl village. 1Ir the three years, 1975-1973,
153 people or T7.8% of the population had moved in and 410
people or 21.0% had moved out. All the age and sex groups

declined due to emigration. Females migrated more than males,



130

Table 44: Degree of bodily contact with water of those
cbserved by sex and age group.

Arias Up to Up to Up to Up to Complete
only anikles knees waist chest  immersion

o —— 8 S e —— — —

Males 579 666 462 58 31 1744
Females 146 109 100 12 o 71
Total 125 705 562 70 31 1215

— e i Ea — — —

5-9 yrs. 94 g2 41 2! 1 177
10-14 144 162 107 10 3 394
15-24 173 155 132 16 14 511
25+ 314 326 262 36 13 733
Total 725 775 562 70 31 1815
% Total 18 12 14 2 1 HE

—— T T —— ——— i — — — — —— - ——

Table 45: Distance moved by migrants,

——- — — i — S S e e . ———

ra?ed Distance {in Ki.) TE 1 rants fro.

Placiomi.-; fro.. Study Area :tir&?lf::gta to Study Area to
Malunfashi 9.6 72.30 53.10
Funtua 56 4,65 5.70
Zaria 132 3.00 10.00
Katsina 165 1.55 1.40
Gusau 165 0.96
Kano 185 10.80 14,20
Kaduna 219 1.55 11.0
Hadejia 325 4.65

Kachia 356 0.96
Jos 447 1.50 0.24
Makurdi 703 0.47

Maiduguri €30 0.47

e et e . e —— — — —
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People migrated far and near (9.6 to 880 kms.).

Approximately 75% of all emigrants moved within a radius of
185 kms. and for migrants, 56 kms. (Table 45). More people
moved oul of the area in the dry season than in the wet for
job opportunitiea. Immigration was higher in the wet season
as people returned to farm the land (Table 46). Reasons given
for migration are detailed in Table 47. It is evident from
the table that males moved mainly for employment and education

while females moved for marriage purposes.
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Table 46: Seasonal pepulation movenent.

Dry Season Vet Season
Movement in {;-113 4¢ 43
Movement out {Mo,‘ 52 33
M, - M ~14 +10
T (6]

— — —— e —— e — T — — —— - — —

Table 47: Reasons f{or movement

Reasons hale Female Total
Wo. % Y. % N. %

Marriage 1 1.2 89 06.0 90 36.7
Divorce 22 13.8 22 9.0
Widewed 2 1.3 2 0.5
Employment 47 54.¢ 20 12.6 E7 27.3
Educatior 18 20.9 18 7.4
Others® 20 23.3 2¢ 16.4 46 18.¢
Total 26 35.1 159 64.9 245

% = those who followed parents, changed house.
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CHAPTER 5

PISCUSSIONS

The investigations repcrted herc show that ecological
factora favouring trans—ission of schistosoniasia abound in
Maluafashi area. These include: infected perscons, 2 low
level of sanitation, the presence of intermediate hosts and a
favourable environment, Frevious studies by Bell and Howells
(1873), Pugh and Gilles (15v8) and Pugh et al .1J&0b) in the
study area showed that schistosomiasis was hiphly prevalent in
the population. Bell and Howells /1973) reporied prevalerce
rates ol S. haematobiug infections ranglag from 3.7% to
20,4% in children in the area, while Pugh and Gilleg (1073)
reported prevalshce rates of 1.6% to 60.0% ir children {aged
£.15 years: and 4.5% to 24.0% in adults, Coupied with this is
the finding in the present investigation of a low level of
sanitation based on the number ¢f latriies; defecation and
nrination patterns. For instance oul of 134 conpounds
(Table 7) iavestigated, only 74 {i.e. 55.2%! hod latrines; and
of those guestioned about their urination and defecalion
habits, approximately 40% admitted to excretinr near water
sources {Table 33]. 1t has been shoun (Table 38) that about
4% of water contact activities are accounted for by defecation
and urination alone, 'This neans thau contamination of the
Cenvironment with human wastes is bound to e high. this, in

fact is further supported by field observationa of human excreta
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in open fields, arcund huts and water bodies., DIssien and
Osuhor (1979) reported an evidence of [aecal polluticn of
human origin from ponds, wells, streams and public stand in
the area., The abaence of safe and potable water supply
contpels the people to turn to surface water for their
domestic and recreational needs and, which water harbours
snail intermediate hcsts of schistosomiasis. The
indiscriminate defecation and urination, as a result of poor
sanitation results in the contemination of water sites by
infected persons with schistosome eggs. This is borne ocut by
the study of the three snail habitats (Table 14 which zhows

a hipgh infection rate in the snail population.

ks

The snail intermediate hosts of S. haematobium and
S. mansoni namely, B. (_11.) globosus and B. pfeifferi
regspectively, have been shown, in thoe present study, to be
widespread in the Malumfashi area. It was further shown that
B. (F.) globosus is the intermediate host of 5. haemabobium
and‘g. plfeifferi of‘§: EEEEEEE' There are similarities between
these findings and those in Ibadanh, in the southern part of
the country, (Hira and Muller, 1966; Asumu, 1975; Okwuosa,
1976} where B, (ﬁ.) Elobosus was preported as abundant and as
the principal intermediate host of $. haematobium and,
E, pfeifferi was reported as sither absent or spargely
distributed. These species of snails have also been reperted as

the intermediate hosts of 8. haematobium and S. manscni in the
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neighbouring countries of Sierra Leone (Blacklock and Thompson,
1924; Cordon et al., 1934 and Liberia (Sodeman, 1979; Saladin,
Saladin, Dennis and Degretoni, 1980).

B. (F.) glcbosus accounted for 73.8% of all snail
collections while B, pfeifferi and B, ‘B.]) forskalii accounted
for 8.7% and 12.5% respectively. It follows, therefore, that
moat schistosome infections in humana in the study area would
be due to E. haematobium. This in fact was shown t0o be so by
Pugh and Gilles (1978) and Pugh et al {1980c) where they reported
orevalerce rates of £ 60% .and L. 5% for S. haematobium and

S. mansoni infections respectively. The schistosome infection

rates in the different species of snails were found to differ.

In B, (l.) globosus, they ranged between 1.1% and 40.0%

-whereas, in B, pfeifferi, it was only 2.8%, These [indings
correlate with the observations of infections in humans in the
area (Pugh and Gilles, 1978; Pugh et al., 1980c). Reports from
other parts of the country (Blair, 1956: Cowper, 1963, 1973;
Edington, 1970) indicate a similar trend. Asumu (197%) and
Okwuosa (1975} reported the abundance of B. (P.) globosus and
and sparse distribution of B. pfeifferi around Ibadan.

Although the distribution and relative abundance of the snail
intermediate hosts of schistogomiasis are giwilar both in the
northern part as shown by this study and in the southern part
ag shown by other workers {(Hira and Muller, 1066; Hira, 1969,
1970; Asumu, 1975, Okwaosa, 1979; Ndifon, 1879}, their infection
rates are however, different: it is higher in the north than

. in the south. This is probably due to the fact that in the north,
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the longer dry seasorn corpels the people to obtain water frow
contamincted sources thus increasing the level of infection
in the hunan population. High cercarial infection rates are
however, frequently recorded amorgst snails. In Sierra
Leone, Blacklock and Thompson (1924) recorded infection rates
ol 2 to 40% in B. globosus. Webbe (1962a) recorded iafection
rates of 20-80% in B. (P.) nasutus in Tanzania and Sodeman
11079) working in Liberia reported infection rates of 2% in
B. plobosus and 10% in B, pfeifferi. The infection rate
obtained in B. pfeifferi in the study area {(2.8%) suggests
that thc infections in the human is higher than had been
reported by Pugh et al., (1980c}. Pugh (1979b) reported the
lowest prevalence rate of & 11.17 for Kurmin Sarki hamlet.
Results of the snail survey suggest that intestinal rather
than urinary schistosomiasis is the main problem in this
hamlet since almost all snails collected from this haiilet
were B, pfeifferi, thus supporting the suggestion of Edington
(1970 that S. mansoni infections are less frequently recorded
because of greater difficultice in diagnosis.

The wide distribution of B. (B.) forskalil in tnc area
(Table 11) sugpests that the species might play a significant
role as decoy in the habitats; ihis might be beneficial in
reducing infection rates in the snail intermediate hosts of
schistosomiasis., Chemin and Pcrlstein (1969), Upathauw
(1972b) ana, Upatham and Sturrock (1973a), suggested that
miracidia may be removed from a habitat by penetration of snails

insusceptible to infection. Schillhorn van Veen et al. (1975)
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reported that L. natalensis iz responsible Tor the fransmission
of fascioliasis in the northern part of Nigeria. The preasence
of this species in the study arep pogzes a rick of transmission
amoingst the cattle population, This is even more significant
from the viewpoint that most of the cattle in Nigeria are
produced in the northern part of the country.

Snails were collected nore often in temporary than
peruanent habitats and, arocund edgess, rather than in depths of
habitats. Though snails were often collected altached to a

water plant, Hymphae lolus, in the habitats, the presence of

the plant was not indicative of the snails presence, As in the
prsent investigation, the snails described by Okwuosa (1$79)
wera not found in association with a particular plant. Chu
{1978) couid not obbain conclusive evidence of an association
between the interwediate host of 8. haematobium and a weed,

Ceratobhyllum demersum in Ghana. The fluctuations observed

in {he size of the spnail populations (Figures 15 and 17) could
be associated with rainfall. T[or instance the highest
populaticons of B. (P.) globosus in August coincided with the
peaic rainfall while the least numbers were obtained in April
due to drying out of and adverse conditions such as pollution,
disturbance of the habitats by re.digging and high femperatures
of the habitats. The situation in all the habitats followed
the same trend although highest population was obtained between
Hovember and January ir the stream which at this time resulted
in isolated poolm with stagnant water. The decrease in gnail

numbers in September could be attributed to flushing out of



snails by the heavy downpour in August. A build up Iio-
Qctober secued to result from stabilised conditions withia the
habitats, Thereafter, the decrease at the onset of harmattan
and dry season would appear to be duc to the effect of low
temperature on reproduction and adverse conditions in the
habitats. Asumu {(1975) peported that breeding of snails was
inhibited when low temperature prevailed. In the present study,
as the conditiona became iore unfavourable in the habitats,
fawer snails were collected until ir the peak dry months of
March and April when no snail was to be found. The decrease
in the reproductive rate, at this time, is reflected by the
few young snails colilected [Tables 21 and 22). The findings
of live B. (P.) globosus in rud samples collected frow dried
up habitants suggest that the snail aestivates during adverse
conditions. The anzgils that were sufficlently protected
against dessication and lethal temperatures survived this
pericd. The size rauge of the live B. (P.; globosus found was
5.5 to 15.0 mm, indicating that the young and adult snails
survive better than the old snails. Webbe (19&2a, b) reported
a similar observation i Tauzania for populations of

B. {P.} nasutus. The findings that young and adult snails
repopulated the habitats in May, once they were refilled by
rains is consistent with aestivation noted in this study
{Table 23}, The process of aestivation enables the snails fo
overconz the catastrephic effect of the dry months of March and
April on the population thereby ensuring their continuity,

Webbe (1962a, b) labelled B. (P.) nasutus with radic-active
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Cobalt 60 before the habitat dried and succeeded in collecting
two of the shalls, seven days afler the habitat refilled by rain.
Sturrock (1866) showed that _1?_ angulosa can survive desaication
for 4 weeks under laboratory conditions. It is, however,
possible that water birds and cattle visiting snall habitats
mizht coniribute to the introduction of snails into a given hahbitat.
Rainfall stimulates breeding as large numbers of very young
snails and eggs became evident on twigs, plants, snail shells and
other materialis within the habitats. This increase in breeding
resulted in the build up of snail population in May, reaching
a maximum around August. Young snails predominated between
June and Wovember and would appear to serve as a marlker of
reproductive capacity. It has been suggested {(Southwood, 1977;
Appleton, 1978) that the distribution and population dynamics of
internediate hosts of human schistosomes are mostly governed by
temperaturc and rainfall, This suggestion 1s supported by the
observation in the present study which showed that the highest
numbers of snalls were collected at the pealk of the rainy
season when the water temperature ranged between 220-25.?00 in
contrast to the low numbers obtained during the harmattan with
low temperature {15.5°u18.3oc}. The highest temperatures of
270~3000 during the hot dry months of March to April resulted
in the least number of spnails in the habitatz. However, it
appears that rainfall more than temperature is responsible for
fluctuation in snail populations. Mozley (1959} streassed the

presgence of micro-habitats under natural conditions in which
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siuails may seek out the best habitat and other workers
(Gordon et al., 1934; Malek, 1952; lebbe, 1964a; illra and
Muller, 1966) have drawn attention to the wide temperature
ranges thai occur in snail habitats.

While caution is dictated in extropolating the results
of one snail species to ancther, nevertheless, there seems to
be evidence from field cbgervations that the results obtained
for B. (P.) globusus, in the present study, may equally apply
with the same force to 8. pfeifferi and B. (B.) forakalii.
From population studies of E: [E,J g&gggggg, peak populations
were obtaired between June and Auvgust and, October and January.
Since June is about the beginning of heavy rains in the area,
and Jetober represents the beginning of the dry season, it
would appear appropriate to intervene just before the
beginning of the rains and the dry season. This is because,
there 1s a need to auppress the pepulaticon before the peaks are
reuched. In that way, there would be a more judicious use of
molluscicide as well as achieving the mogt effective result,
The second mollusciciding effort should take care of those
snails and snail eggs that escape mollusciciding at the time of
the first application. In addition, the second mollusciciding
may be pontentiated by the adverase effect prevailing at the
beginning of the dry season. Data obtained in pre-control
studies of the roles of different smnail populations in
schistosomiasis transmiszion have been utilized by several
workers in the desipgn of snail control strategies. Webbe

{1964b) utilized such studies in designing a molluscicide
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programic tCc control 5. mansoni Lransmission in a small nutural

stream punning throuzh the town of Mwanza in Tanzania.
Carefully timed applications of the molluscicide prevented the
seasonal build up of the snails and the associated burst of
transwigsion. Shiff and Clarke {1967) controlled the
transnission of schistosomiasis in Rhodesia by limited
mollusciciding in sites where most human contact and snails
occurred and revorted a significant cffect on S. haematobium
and S, mansoni transmissions. Lyons (1972) utilized data
obtained in pre-control studies on the planring and execution
of a schistosomiasis control in Ghana. In St. Livcia, Sturrock
(1973) reported great reductions in the populations o the
snail interuediate host of S. mansoni and an encouraging drop
in the incidence of huwan infections in the area controlled.
The growth curve obtained in the laboratory for B. (P.)
globosus showed that the growth rate was high (Figure 21) in
the first 13 weeks and slowed down thereafter. It also
suprests that the full size is attained over a period orf 12
months after hatching. This growth curve compares with the
ones obtained for B, pfeifferi and B. ([.) globosus (Gordon
et al., 1534; Sturrock, 1966); B. sudanica tanganyiconsis

{(Webbe, 1962b); B. nasutus productus (Webbe, 1962a) anc

B. angulosa (Sturrock, 1965/. However, it may be difficult to
use such growth curve to estimate the age of field strains by
direct extrapolation. This is because, in the laboratory, the
environmental conditions are relatively constant whereas in

the field, they are guite variable. In the field, the rates of
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growth, development and attainment of sexual maturity will
depend upon c¢onditions in thie envircornment, including the size
oi the habitat, available food supply and temperature, and
other fauna which may be present. These factors will vary
for different snail specles and among local strains of the
same species. Apart from these extrinsic factors which are
mestly scascnal, the density of a snail population is alse
controlled by intrinsic factors such as birth rate, natural
mortality and environmental resistance. fThese intriansic
factors vary with the size and composition of different
populations and environmental conditions.

According to Berrie (1970), the susceptibility of snails
to infection varies with species and sometimes within the
species., Although in the field studies carried out, the
degree of exposurce of snatls to difterent species of
tranatode ¢ercariae could not be ascertained, it would appear
that the results obtained accord with the suggestion of
Berrie. For instance, cut of the overall infection ratc of

11.8% in B. (P.) globosus, S. haematobium accounted for cver

£e% while echinostomes and gyunocephalous cércariae accounted
for the rest {(Table 29). Similarly B. pfeifferi seened to
show a higher degrec of susceptibility to §: mansoni
cercariae, A further evidence in support is the finding that

in laboratory expozure of B. {P.} globogus, B. pfeifferi and

jw

. B.) forskalii to cercariae of §. haematobium, only
B. (P.} globosus was infected. An interesting finding is the

fact that Es (EJJ forskalil shed 3 types of cercariae
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{gymnocephalous, xiphidio--cercariae and amphistomes) but had
no human furcocercous cercariac probably because of its
insusceptibility.

The man water contact studies in the study area show
that all age groups, and males far more Lhan females,
contaminatc the habitats (Table 38) by defecating and
urinating close to snail habitats. Furthermore che act of
ablution was frecuently performed,; as the community studied
is largely a Moslem one. These activities favour the
continuity of the parasite life cycle as they ensure that the
schistosome eggs are placed in favourable conditicns for
hatching and infecting the snail intermediate hosts.

Husting (1965) and Prentice et al. (1970) pointed out that
cleansing of perianal faecal soiling while bathing may also
add schistosome eggs to water. Jordan et al. (1980) observed
that these habits may be inmportant because of their frequency
and non dependence on rainy seasoii. Rowan (1964 ) showed
that sewage may be the source of contamination in Puerte Rico.
Faecal material often observed around water gsites are
probably also introduced into snail habitats on hoof's of
animals visiting these habitats. This is important only for
materials deposited a short time tefore it is carried by the
animal as the longevity of eggs is decreased by exposure to
ounlight (Maldonado, Acosta-Matienzo and Thillet, 1G49).

In streams and ponds, B. globosus remained infected for
most part of the year (June-March) with infection rates of

§_. haematobium ranging from 1.1 to 40% and peak infection in
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the dry season (November-March) which would appear to be the

period when most tranamission cccurs. 'The infection rates .
it i)
o

increased from June to July probably as a result of washings--in \E
of excreta from the banks into snzil habitats by the rain.
The decrease in infeciion rates observed in August and
September is due to the diluting effect of inmature stages and
those which died of infection. Influx of young anails during
this period resulted in a hijzh number of uninfected snails,
With time, these snhails mptured, became infected and
accounted for the increase in numbers of infected snails in
Uctober and November. During this period, some of the
habitats began to dry up resultiiag in a build up of human
activities around the few remaining water places. Han-water
contact studies show that a greater percentage of people
frequented the water sites in the dry season. Although, ths
mougse exposure trials resulted in infections only in those
mice exposed between June and January, it should be borne in
mind that the highest worm burden was observed in those mice
exposed in January, thai is, at the sarly part of the dry
season. Thus suggesting that transmission of S. haematobium,
in the study area, 1s higher in the early part of the dry
season, wevertheless, the data indicate that

S. haematobium infections of snails occur almost throughout
the year (Figure L7). 1t follows therefore that constant use
of these water sources by iafected persons result in an
increase in the incidence of infected snails, thus increasing

the risk of infection of uninfected persons. uWebbe (1965)



145

reported the seasonality of S. mansoni infections in mice
exposed in a stream, in Lake Victoria, but obaerved that the
infection did not correspond with times at which largest
nuubers of infected B. pfeifferi were found. Although the
data (Table 20) show that total infection rate in anails
collected from river sites, compares with those from the
stream sites; in torms of transmission, the stream site is

of greater importance because of the leryrth of time the site
remained infected over & one-year period [Tables 13 and 19 or
Figure 17). In the river, infection rates were recorded in
snails over a period of 4 wonths only (May to August) whereas,
in the stream, infectiong were recorded for T out of 12
wonths, The river habitat was the first te dry out in the
study area and in terms of schistosomiasls transmission would
appear to be of less importance than the stream and pond as
transmigsion sites, Only mature B. (P.) globosus { > 5 mn)
was fouﬁd naturally infected. This is probably a reflection
of mpturation period roquired for the miracidia to develop

(4 to 7 weeks) within the snail fo the cercarial stage.
Furthermore, laboratory observations (Figure 21) showed that
a period of % weeks was required for the snall to attain a size
of 5 ma. Approximately 25% of infected spailg fall in the
9.1..10 m. size group and over 80% of infected snails were
adults. These findings suggest thst oldef snails show better
compatibility with the parasite than young snaills. 0Old snails

{ =15 mn.,) were rarely collected and found rarely infected

probably because they were predated upon, as they would
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seemingly be more conspicuous to predators due to large size.
It could also be that they die off due to natural causes and
over~infections. MWebbe (1962a) observed that none of the
infected B. (P.) nasutus measured less than 6.25 mm. while
most of thean measured 8.0 mm. in height. [ira and tuller
{1966) observed that none of the naturally infected

BD. globosus measured below 8.0 mm. Christie and Upathan
(1977} found that most of the infected g, glabrata l'ell into
the size range of 10,0 to 1%,0 sua. dianeter with least size
of 6.5 mm. Okwucsa {197¢) cobtained a size range of 5-10 mm,
amouget infected E, zlobosug and reported the size range of
1520 rm. as rare. Upatham {1981) obzerved that most of the

infected Bulinus (Ph.) abyssinicus, in Somali, measured

between 7 and 10 mm. The findings, in the present study that
larger-sized B. globosus produced more S. haematobium
cercariae as compared to the smaller ones further indicate
that older snails are better able to harbour the parasite
than the younper ones. Upatham (1991) reported the highest
mean cercarial output for largest sized and the lowest in
amallest sized E, (EE.) abyssinicus in Sonali. It was
catablished in this study that the minimur of 3 miracidia
was required for infecting B. (P.} globosus. In view of the
firding of Pugh et al. (1980¢; that most of the infected
people in the study area, excreted an average of 33_§.
E@ematobium eggs/10 ml. urine, and the finding of Upatham et al.
(1976) that up to 584% of S. mansoni eggs from stools hotched

into viable miracidia, such high hatchabilibty should ensure
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the continuity of the life cycie of the parasite. In nature,
however, because of discrete behavioural :echanisms (Cherrin
and Dunavan, 1962: Shiff, 1968; Upatham, 19722, b) more than

3 miracidia may be necessary for successful infection,

Upatham (1973) observed that the percentapes of miracidia
successfully penetrating B. glabrata were lower in running
than in standing water habitats. This probably accounts for
the observation, in this study, of higher infectivity in ponds

as conmpared to streamu, particularly, in the wat season.

Dehavioural Aspect

The shedding pattern of §. haematobiua cercariae by
§. LE.} globosus (Figure 24) would appear to favour
transmission of the bhuman disease since peak shedding occu}red
at the same period {ll=3 p.m.) as maximal water contact was
obscrved in the population studied. Pugh (1979a) reported
a diurnal variation in the egg excretion of subjects infected
with . haematobium in the study area with peak egg excration
at Che same period of the day when peak water contact
activity was observed in the present study. It, therefore,
follews that contaminution of the water bakes place at the
period of peak contact, thus favouring intense transmisasion as

borne out by snail iniections {Figure 17). As shown by the
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water contact studies, males had a higher water-contact than
females in contrast to observations in Egypt {Faroog and
Mallah, 1966}, Puerte Rico (Jobin and Ruiz-Tiben, 1968),
Rhodesia (Husting, 1970) and St. Lucia {Dalton, 1976}. The
difference in the observations may be due to the fact that in
the study area, mmost women live in reclusion. In Ghana,
however, men were recorded more often in contact with water
than women (Dalton and Pole, 1978). The relatively higher
contaclts, longer exposure periods and greater bodily exposure
{Tablea 38, 42, 44) of males especially at the time of peak
cercarial density in the habitats, in the present study, would
sean Lo account for the higher prevalence (4:1) and intensity
of infection in males (Bell and Howells, 1973; Pugh and Gilles,
1978; Pugn EE.Ei" 1930¢) than in females, Jordan (1972)
reported a ¢lose correlation between water contact and
inflection rates of S. wansoni of males and females in

St, lucia, Dbalton and Pole (1978) found a correlation

between water confact and egg cutput in infected persons in
Chana. In terms of age group, the younger ones { & 24 years)
freaguonted and spent longer time in contact with water and
therefore stand the greatest risk of infection. Pugh (1979b)
reported that this age group is responsible for 77% of the
contamination in the area. It is not unlikely that the
prevalence age curve reported for the population of this

study area (Pugh, ci al., 1900c} moy be exploined on thc basis of
greater exposure of the young coupled with more frequent

contacts with infected waters as compared to the older age group,
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N0 ¢child £ 4 years of age was observed at water sites
in the present study corresponding with the lacl oi urinary
schistosomiasis in 80 children, aged 1 month to 4 years,
exanined in the population of Ruwan Sanyi village (Pugh and
Gilles, 19783, Siegal (1963} alse observes in an area of
Ibadan, that the earliest age of infection with S. haematobiuw
was 2 years, with 20% of children aged 2 to £ years heing
infected, Onabamiro (197L) attributed very low iafections of
aschistosomiasis in very young children to lesser contact with
infected water. This indicates that once children start to
walk and frequent infected water szites, they run the risk of
beconing infected. The fact that drinking was the most
important water-contact activity, in terus of frequency,
suggeats that adegquate supply of safe waler would help to
reduce transmission.

It has been shown, in this study, that the peak age of
migration is between 15 and 24 years and active infections
occur in this age group (Pugh and Gilles 197€; Pugh et al.,
1980c). HMigration would appear t6 bc of significance in the
spread of schistoscniasis and therefore, attempt at contrelling
the disease rnust take this into account. Furthermore, control
attempts should aim at a coverage of at least 9.6 kms. radius
around the area of control since over 5% of migrations took

place within this radius,
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tar.-made transmission foci

‘“he present investigation showed that the snail
intermediate hosts of schistosomiasis (B. (P.) globosus,
B. pleifferi) were well established in > 50% of the lov
earth dans present in the study area. It is noteworthy that
many of the snails collected were infected witl huwan
furcocercous cercariae indicatinsg that these dans are
potential sites for the dissemination of schistosomiasis.
Tayo and Jowsbury [(1978) predicted that the construction of
a low earth dam in R. Sanyi villapge will result in an vpward
trend in transmission of schistosomiasis in the area. Fugh
et al. (1980b) reported an increase in the prevalence of
S. haematobium infecticns in boys of this village, fron
41.29 in 1977 to 55.8% in 1979. faperna (1969} sho ed that
the formation of the man-made Volta Lake in Ghana in 1964
created ideal environment for snail vectors of urinary
schistosomiais resulting in an explosion of the disease
transmission in the communities surveyed., Similar results
have been obtained in several parts of Africa and Asia (WHC,
1967b, 1673, 1980; Waddy, 1975). The dams will serve not
only as important transmission sites for schistosomiasis but
also for malaria,drancunculiasis, cholera, gastreenteritis
in human and fascioliasis in cattle. Furthermore, as these
dams are per<nnial, trousnission of schistosomiasis in the
study area will occur all year round resviting in continual

and increased transmission.
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CHAPTER 6

KECOI¥MEWDATIONS AND COUCLUSICHS

Fron these studies, certain recommendations are
indicated. The absence of safe and potable water supply
compels the people of Malumfashi area Lo turn to surface
water for their domestic and recreational needs. Tnis scurce of
supply harbours intermediate heosts of schistoscmiasis. These
snail intermediate hosts have been identified as
B. (P.) globosus for S. haematobium and B. pfeifferi for
S. mansoni. Therefore an attempt at controlling the disease
in the area should alsc be aimed at controlling the populations
of these snails. It is clear that if water supply is
adequate and szafe, most of schistosomiasis problem will be
overcome. In view of the sum budgeted (41.1 million Haira)
for the provision of water by the Kaduna State Government
for the 1975-80 3rd National Development Programme, it is
unlikely that pipe-borne water will be available to more than
a third of the population. Therefore emphasis should be laid
on the provision of bore-holes and sanitarv wells. The
available water within the recently constructed low earth dams
in the area, by the former Funtua Agricultural Developuent
Project, could be pumped into storage tanks where treatment is
carried out and from where water can be tapped for use., The
supply should also be adequate, reliable and conveniently

avalilable.



From the snail studies, B, globosus populations were
highest between June-the beginning of heavy rains and
Mupust; and in October-the beginning of the dry scason with
least numbers in April. Intervention should be made during
this period o suppress the population before the peaks are
reached. The first mollusciciding should pe made in June and
the second in October to eliminate those spalls migsed during
the first application. The effect of this second
mollusciciding will bi further potentiated by adverse effect
prevailing in the habitats at the beginning of the dry season,
Furthermore it would reduce the higher transmission of the
disease in the human during this period. Thesge two
application periods within the year will yield the maxirum
molluscicidal effect. Since the transmission sites are focal
and occur mainly in isolated ponds,in streamsa:d dans where hunan
contact exist, limited focal mollusciciding should be carried
out in theac areas. This would make mollusciciding a reality
in terns of available funds. However, snail control must be
a component of several control measures since aquatic
planorbid snails like B. globogsus are hermaphroditi¢ and
populations can grow explosively and thus significantly alter
transmission rapidly.

The studies show that trensmission occurs ror most pnrt of
the yeer and is highest in the dry season., Those aped 24
years particularly boys formed the majlority of those observed

at tranomigsion sites. Therefore a selective chemotherapeutic
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control programme for the disease should focus on this age
group, particularly boys. Treatuent should be carried out
between llarch and April (late dry season) to prevent the
contamiration of sites with schistosome eggs and thus the
snail intermediate hosts.

L low level of sanitation prevails in the study area,
Indiscriminate excretion by infected persons results in
contamination of water sites with schistosome eggzs.

Boohnois should thercfore bo wade on environmuntal
samitation. Scodtnry dispeoszl of huian waston

should be ensured by the use of pit latrines by all. These
were observed in most of the Moslem but not in the non-foslem
compounds. Therefore, construction of latrines should be
encouraged not only in homes but also in strategic places like
schools, farms and along the road sides for public use. The
people should be taught and assisted by the Local Government
Health Authority in the construction of sanitary latrines
which should be designed such that contamination of water
supply will not occur. Behavioural wodification of the
people to alter human water contact patterns can be achieved
by the provision of additional facilities such as public
showecring places for children and simple communal laundary
units for the adults. ¢(hese facilities should extend to the
farns since farmers spend a large proportion of each day on
the farms and are religious bound to perform wadu and
ablutions during this period. Furthermore a need to gquench

their thirst and clean up after work arises during this period.
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The provision of these facilities should reduce the prolonged
contact and extensive bodily exposure, tlus transmission, by
discovraging contact with infected ponde, streams and rivers
in th2 area,

Health education is important in any attempt at
controlling any disease. It is important to explain to the
people why it is necessary for ther to avold contact with
water particularly around noon which was ideptified as the
greatest risk of infection. Observations on the
indiscriminate excretion and the admission by a larger
majority of those guestioned that they excrete near water
gites call for some public enlightenment on the eftect of
such habit. The age group 5-14 years was identified to be
responsible for most of the contaminstion of the environment.
As this age group is generally the lirst to be reached,
through achools, health education on the need for proper use
of latrines to reduce contamination can easily be achieved.
Furthermore, with the current attention on farmers, the
adults could equally be educated on this need.

The low earth dams have been identified, in thie
gtudy, as potential fransmission sites of schistosomiasis
amongat other water-borne diseases. Since these dams are
perennial, a continuous and incroased transmission is
" envisaged. The impact of the construction of these dams on
schistosomiasis, amongst other water-borne diseases, is a
reflection of the lack of health consideration in the

building ot these dams. Perhaps emphasis could have been
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placed on the construction of boreholes if geological
formations permit instead of low earth dams. In the
developmeni of water sources, adequate health consideration
wust be built in at the planning stage. Without such
consideration what seemingly is a development would resul.

in a health hazard.
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APTENDIX

Distribution of study population by zge and sex.
Yori: on the distribution of wells in the villages.
Snail collection record.

Soil survey forn.

Fhysical features of the low earth dacs.

Physical features of Ruwan Sanyi dan.

a--water coatact study questionnaire form.
lan-water contact study observation form.

Analysis of soil samples from survey sites,

Chemical exanination of water ccllected from snail habirtiats.

Crowth of laboratorybred B. (P.) globosus.

Distribution of S. haematobivm and S. mansoni infections
in snails collected from 22 ponds.

Distribution of S. haematobium and 5. mansoni infections
in snails collected from 22 river sites.

Distribution of S. haematobium and 5. mansoni infections
in snails collected from 8 strean sites.

Distribution by size of infected B. (F.) globosus from
natural habitats.

Proportion by size of infected B. li.) globosus.
Cercarial shedding by different size groups of

B. (P.) globosus.

Jaily pettern of output of S. haematobiwu cercariae I'ron

B. (P.) globosus.

Diurnal shedding of S. haematobium cercariae by

B. (P.) globosus.
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Appendix A: Distribution of study population by age aud

sex,

Age group Males Females Total % ‘lotal
din yeers) S -
0=4 1,558 1,461 3,019 24.0
5.9 1,069 1,071 2,140 15.7
10-14 628 503 1,131 8.9
1519 434 743 1,177 9.2
20-29 £50 1,263 2,138 16.7
30-39 659 710 1,369 10.7
4049 546 433 979 77
5C-59 282 179 461 3.6
6069 162 ao 242 1.9
7079 59 27 86 0.67
80-LG 13 1 19 0.15
90-99 10 2 12 0.09
100+ 3 3 4 0.03

— - — e .

Total 6,278 6,499 12,777 100.C0

— —— — —— e e ——




Appendix B: Form on the distribution of wells in the villages. Data:
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Appendix C: O&nail collection record.

DAtE: sencecironrcencesscses TIME! cosecssenissas VILIAGEO?: Lsssessresnnn
Waterbody: PERMANENT, STAGHANT, SEASOMAL, RUNNING

TVPO: Jissenvisnessnsvsssie NANGS wssaeweas PR = o 1. £ T L e
Naturc of bottom: ROCK, SAND, CLAY, HUMUS, DECAYING MATTER

Aquatic vepetation: DENSE, LIGHT

TUDEE  ooen i cnipaenmnmvewipeewisroeae e ve smne » o e e e )
Sun exposure of the habitat FULL/HALF/NOT mXPOSED

Colour of water: CLEAR, MUDDY, GREEN

Temp. of habitat: ..osesisievvoneces Temp. of microhabitabs scsveessanss
Air tewperature: ........eccv0000:00..

Aguatic birds or MAMMAIB! secivsscvscissossssnessdssnssissasreanesabes
Coitact with and use by POPUIALION: v crneeriueresavmsraen s sanseseses
Distance of #ater from hamlet: ..ci.cerrsississsssvssasnisnsssaessiveas
Climate: DRY, RAIN, FLOOD PERICDS

Other InForMBLIoN Y «.cvnacnr caionneneisesasivesuns nanes veess o e b
Water analysis:

SNAILS COLLECTED

R — i e — . — e — — " — = — - — —

Type: I-BULINUS g_-BIUHPHRLARIn OTHIRS

| . ,
Size division ) Y2y {3t fl)‘:zalca) an ) 3

——— e

1]
Total No. 4 ! |
— T — — — - — é— - ‘ é*——:———-h—--ib——-——-——.
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Total No. without cercariae
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Type OF COrCArTAR: ..« sewmsipsaassesi o g e R AR B P
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5.

6.

9.

10.

Appendix C: (Coant'd)

SHAIL:—~ Information
COLLECTED ;=

CODE 1
CECARIAE:

MOVEMENT !

ENCYSTHENT ON GLASS:

PRESEHCE OF EYES:

SUCIERS: -

TAILS

A, GSHAE:

B. LENGTH:

C. THICKNESS:

GLANDS: -
STYLET:-
SPINES:~
HOOKS : -
BODY: .-

(A) Length:

(B) Thickness:

(C) DRAW SHAPE

DATE OF COLLECTION:

L3 VGRS SPECI

INFORMATION

Rapid
Siow
Hoderate

Loes
Does ot

Present.
Not present

ES:-

Anterior prescent/Not present

Caudal present/Not onresent
Central present/iot presen

Bifurcate
Single
Short
Long
Hedium

Stout
Slender
lloderate

Pre - Acetabular gland pre
Post - " n

Present
Hot present

Present
Not present

Present
Not present

Short
Long
itfedium

Stout
Slender

t

sent/not present
] / n H
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Appendix =Z: I Appenciz 501l survey
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Appendix F: Physical features of Ruwan Sanyi dam,

L e T W N, - PRI, —

| Physical features _ Imperial unit Metric Jnit
 Catchment urea 1624 acres 657 hectaies
- Flooded area ' 30 acres 12 hectares
| Maximum throwback ' 2800 feet 853 metres
Vall lerrmth at il supply
leval 980 feet 248 metres
Maximum depth 20 leet 6 metres
Depth al. end of dry zeason 14 feet 4,3 metrea
Full storage capacity 55 % 106 gallons 250 x 106 litres

Designed capacity at snd of 6 6
dry season 12.5 ¥ 10" gallons 56.0x10° lilres

- rry —— . —— — et — g — it + == ot = der Bl i A
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Appendix CG: Man-water contact study questicnnaire form.
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Appendix G; [(Cont'd)

Schistosomiasis - HMan-water contacl study
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MIGRATION:

Regularity
Season
Duration
Destination
Description
Activity
Etc.
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DEFINITE CONVE(TIONAL
THEATMENT DETAILS
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Aprendix H: ‘au=-vater contact study observa
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Appendix I: Analysis of soil sauples from

survey sites

- —— — ———— . et — g — e

Sitce

—— - — i — — . —— - — T —

L Puond §_;_a¢aa: _F:_iver- L

Coatrol Test Test Control Test

Snail collection over
12 rmonthns . 503 5€9 - g6

Eﬂg@i&%klﬁ&g:@ﬂ&i&&

Clay (in nicrons) 13 12 13 11 9
Fine silt o 8 B 4 3.3 5.5
Coarse silt ® 34 22 20 32 32
Fine sand ¥ 39 49 47 40 4
Coarse sand 6.6 13.2 14,5 14.5 10.5
% stones 0.4 0.8 6.0 0 0

pH (water) 5.3 6.1 5.7 5.5 5.7
Organic carbon (%) 1.18 0.75 0.33 C.2€6 0.53

Base exchange

e ——

Na (isilliequivalent/100g) 0.17 0.22 0.29 0.047 0,04

K i 0.64 0.22 0.13 0.25 .02
Ca + Mg " 2.566 3.19 3.0 2.3 2.16
Total 3.45 3.64 3.47 2.54 2.3
CEC/100g soil " 8.5 Te5 €.4 4.0 4.1
Calculated value

Base Saturation (%) 40.4 45.% 54.3 55.0 6l1.0C

e —— WA A i ——— —— T —

CEC

— —— —— D — A T— G m——

= Cation (or base) exchange capacity.
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from snail habitats.
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Chenical examipnation of water collected

Pond Stream River
Wet Dry V.S, D&, v.S. D.S.
Seagon Season
(H.8.) (D.S.)

H : , :
p r-l' ?-d 606 7.2 ll2 TI\'
Electrical o
conductivity at 265°C
(microhus/ca) 112.9 16,7 27.8 22.2 126.56 0.9
Total alkalinity as
CaCOstppm} 62.0 98.0 26.0 104.0 7.0 10iL.0G
"otal hardnecs as
CaCo3 ipra) 42.0 40.0 8. 48.0 54,0 52.0
02 absorbed from
KuBC in 3 hrs. at
37°%ctopm) 2.8 2.9 3.1 1.4 3.0 1.6
Total aolidsotppm)
dried at 1892 for
Total soliagc after
gentle ignition fppmn) 46.0 192.0 558.0 T4.0 514.0 86.0
Organic matter (ppm) 58.0 302.0 125.0 98.0 164,0 F0.0
Total dissolyed solids
dricd at 120 C for
1 hour (ppm) 96.0 276.0 240.0 136.C 392.0 66.0
Suspended solide (ppm) &. 218.0C 443.0 36.0 366,70 80.0
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Apperddix K: Growth of laboratory brcd B.(P.)

zlobosus
— e e ——

— o — -

— s — —

Age of Cohort Mo. of srails Average size Survivorshin

fir weeks) 0 (inmes) B—
1 400 1.5 1.0C
2 376 .3 0.94
3 353 3.4 c.8¢
4 350 4.6 0.87
5 350 5.8 0.87
5 340 6.7 c.85
7 333 7.8 0.62
& 330 8.5 0.82
3 330 9.3 2.32

10 317 10.0 0.79
11 300 10.9 0.717
12 301 137 0.75
13 294 12.5 C.74
14 276 13:9 2.69
15 262 13.8 0.65
1 261 14,2 0.5
17 260 14.35 0.%5
16 254 14.55 0.62
19 250 14.6 0.62
20 243 14.75 0.60
21 237 14,8 0.59
22 235 14.8 0.586
23 230 14.85 0.57
24 207 14.86 0.51
25 201 14,38 0.50
26 201 14.91 0.50
27 190 15.0 J.47
28 178 15.05 0.4
29 150 15,1 0.37
30 136 15.09 0.34
31 120 15.1 0.30
32 113 15,18 0.28
33 Q2 15.2 0.23
34 31 15.22 0,20
35 71 15,23 0.17
26 60 15.24 0.15
37 58 15.25 0.14
365 53 15.25 0.13
39 52 15.3 0.13
40 45 15,32 0.11
41 42 15,32 .10
47 3¢ 15.33 0.09
43 35 15.33 0.00
I 34 15.34 0.08
45 30 15,35 0.07
46 28 15.38 0.07
47 28 15.40 0.07
48 25 15.40 0.06
49 24 15.42 0.03
50 24 15.45 0.06
51 22 15,48 0.05

52 20 15.50 0.05
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Appendix L:  Distribution of S. haeratobium and S. mansoni

infections in snails collected from 22 ponds.

—— . ———— e S b — —— o —

Site ilo. of snails B. globosus B. forsk. 2. pfel.
h § 23 23 (1)
2 19 19
3
11 104 104(10)
12 95 81 (1) 14
13 189 149 (16) 40 (1)
14
16 3 1 2
17 9 9
22 119 157 2
23 7% ¢
25 28 28
27 29 27 (1) 32
30 3 3C 9
33 o7 87 (2)
36 42 42 (3)
37 16 15 1
42
43 95 35 (10! 7 3 (1)
43
49 6 6
50 .. 63 52(1) ¥

Total 1070 (45) 943 (43) az2 45 (2)

. S . S - — - i  — m— ——— — = =

{ ) parenthesis rafers to numbers infected,
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Appendix . Distribution of S. haematobium and S. mansoni
infections in saails ceollected from 8 strear

sites.
Site o, of snails E. obosus p_. forsk. B. _pt‘-ei.
5
6
7 6 6 (4)
8 14 14 1 3)
9 10 10
1c 143 43 100 (5)
20 159 36 123 (7)
21 39 X 38
Total 371 (19) 219] 291 (19)

( ) parenthesis refers to number infected.

Appendix O: Distribution by size of infected B.(P.)
Eobosua from natural habitats.

— —— - — S e e — e —— o —————

Snail sizefin mm) Frequency % Frequency
5.1-6 23 4.6
S.1-7 32 6.4
T.1-8 45 3.0
2.1-.9 3€ 7.2
9.1-10 133 24.6
10.1-11 36 7.2
11.1.12 LS 9.0
12.1.13 50 10.0
13.1-14 32 G.4
14,115 55 11.0
15.1-1¢6 14 2.8
16.1-17 5 1.0
17.1--18 4 0.8

-, —— S —— . —

Total 500




Jun. - A. S o. M D, Y N A, M
YOu-l‘-"_b .22 3 -39 ¢3 -35 11 038
fdul® i
V7 6'1 ml: 1 0 06 lh6 51' .59 056 ¢8? 1.0 -6(-

12]:[-'!8
Young 05 12 01
fdvlt .16 8o 1.0 1.0 931 c 1.0
0ld 19 .50
-'—-'—--_,.—-""'-—'—"-'-—-.’—-'-‘—-—'—"---—--—4-‘“-

gpail S1Z€ oup _tlo __q_f sp_a_.}_l_g___ Avera @ No. of
(in ms-) pxposed Ex-unined cercarias
_____ e e i —— - -_._........._.._._._....--___....

5.1=6.0 10 6 g0

6.1-7+C 10 ({ 130

{ 1.5.0 10 9 230

£ .19.0 10 3 5

G,1-10.0 10 9 260
10.1-11.0 10 10 460
11.1-12.V 10 10 370
12.1-13.0 10 8 410
13.1-14.0 10 10 460
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Apperdix k. Daily pattern of output of 5. haematobiwn
cercarize from B.(P.) globosus.

- — o — - — — ——— —— 7 — - e — — ————— - —

rays ¢f No. of Average no. of cercariae shed Total
sreddin; m® illaw. 11-%p.a. 3Tpew. TeMlesds
1 40 60 200 100 70 43C
2 40 60 240 13C 70 500
3 40 80 260 140 30 560
4 49 30 240 150 100 570
S 40 30 220 200 120 600
5 36 9c 300 240 140 770
1 36 100 380 3C0 150 230
g 35 100 420 300 160 360
) 34 20 420 330 150 290
10 30 10C 400 310 130 940
11 30 1C0 420 330 160 1010
12 30 100 420 340 200 1060
13 30 100 410 330 190 1030
14 30 100 420 330 130 1020
15 29 50 410 300 200 960
16 23 70 400 280 180 930
17 28 60 330 290 160 890
18 25 70 360 300 140 37¢C
19 2f 60 390 300 100 350
20 27 60 400 290 30 840
21 21 50 350 260 80 790
22 27 60 350 260 8o 750
23 26 50 300 220 %0 660
24 25 70 300 200 a0 650
25 24 60 260 200 80 600
26 24 50 270 160 70 570
27 20 50 250 1&0 70 550
28 20 30 250 160 60 500
29 20 30 220 150 50 450
30 20 20 200 140 30 350
tlean cercariae
output 69 330 262 115

— ————— —— —— — A ——— — — — ] ——— i — . s g ¥

Appendix S5: Diurnal shedding of S. haematobium cercariae
by B. (P.) globosus.

—— C— — — - - e e A = %

Hean ixaber: of cercariae shed

—

T—lla-m. 1l"3p-m- 3-?pcnl 7“11p.:1l

— e et e e — - ———

b — e e — % memes e ———

Field snails 140 488 80 10
Lab, snails 69 330 242 115

-—— - - — m— e — et — — —— — —
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ABSTRACT

A three year study on the transmission of Schistosoma
haematobium was carried out in an area of Malumfashi Local
Government, with a population of 12,777, spread over 250 sz.
The area is in the Sudan Savanna of northern Nigeria with a
mean annual rainfall of 965mm. The investigation included the
gtudy of distribution and bicnomics of snail intermediate
hosts in relation to local transmission, as well as certain
human behavioural factors associated with transmission.

Some recently constructed dams were also investigated.
The investigations revealed the presence, in the study

area, of Bulinus (Physopsis) globosus, Bulinus (Bulinus)

forskalii, Biomphalaria pfeifferi, Lymnaea natalensis, Bulinus truncatus

rohlfst, . and Ferrisia eburnensis. Of these, B. (P.) globosus

was the most abundant and widespread, accounting for
approximately 00% of the collections. A sinilar result was
obtained in the survey of 22 newly constructed low earth dams
in the area. Eighty five per cent of all snails were collected
in temporary habitats which dry up between Deceuber and April,
Snails were collected more often in temporary than permanent
habitats and around cdges than in depths of habitats. Snail
densities increased during the rainy season. 7Two peaks were
observed in the snail densities; one between June and fupgust
andJd the other about October. Laboratory and field observations

showed that E- (P.) Eoboaus is the main intermediatc host of



S. heematobium in the study area, A seasonal fluctuation was
observed in the infection rates of these snails with a peak in
March, coine¢iding with peak dry season. Although, there was
no significant difference in the densities of snails in the
three habitats studied (pond, stream, river), there were
howeycy, significant differences in the infection rates of
snails dependent on the habitats, with ponds having the highest,
Transmission sites were focally distributed and were
predominantly streams and ponds. Mice exposures in these
habitats indicate that transmission occurs between June and
January. The snail intermediate hosts of mchistosomiasis were
collected throughout the year from the low carth dams.

& diurnal pattorn was observed in the shedding of
S, haematobium cercariae by B. (P.) globosus with peak
shedding between lla.m. and 3p.m. Shedding during this
periocd accounted for approzximately 35% of the daily output.
The maximal human-water coniact was alse observed during this
period, with males having greater contact than females. MNo
child less than 5 years old was recorded at the water sites.
Contact with water is mainly recreational for the younger age
group while it is domestic, econcmic and religious for the
older ches. Migration in the arca is seasonal and mainly for
employment, Females migrated more than males, Seventy five
por cent of migration took place within a radius of' ¢.6Kms.
from the study area; therefore attempt at controlling
gchistosomiaais in the area must take this into accouat. The
absence of safe and potable water supply compels the people to

-

ii - ' . X



turn to surface water for their domestic and recreational
needs. There is a low level of sanitation in the area, out of
134 compounds investigated, only T4 nad latrines; and of those
questioned about their urination and defecation habits,
appmximately 40% admitted to excreting near water sources.
Farthermore 4% of water contact activities are accounted for
by defecation and urination alone. The indiscriminate
excretion presults in contamination of the water sites, thus
favouring infection of the snail intermediate hosts. 1he
presence of snail intermediate hosts all year pound in the
1ow earth damz would appear O favour continual and increased
gransmisslon of schistosomiasis in the area. The nost
appropriate time to intervene pased on the ecology of the

snails has been discussed.



