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Trials of ecological and chemical measures for
the control of Schistosoma haematobium transmission
in a Volta Lake village
K. Y. CHUi1

Urinary schistosomiasis is highly prevalent along the shores ofthe Volta Lake in Ghana,
where transmission occurs focally in man-water contact sites. The intermediate host,
Bulinus truncatus rohlfsi, prefers to harbour in Ceratophyllum, a common aquatic weed in
the lake. Removal of this weed reduced the density of both infected and uninfected snails,
but not sufficiently to interrupt transmission.

Niclosamide was applied at 1, 0.7, and 0.5 mg/l in combination with weed removal at five
water contact sites in December, January, and February, respectively. Plastic sheets were
used to isolate treated sitesfrom the main body ofthe lake. Snail surveys were carried out at
short intervals to assess the effectiveness of these intervention measures. Niclosamide at
0.5 mg/l applied after weed removal was effective in killing the snails. The overall results
indicate that snail control along the entire lake shore is impossible but that focal control of
cercarial transmission at water contact sites is attainable and shows promise.

In preliminary studies on Bulinus truncatus rohlfsi
(called B. rohlfsi in this paper) in the Volta Lake,
Chu & Klumpp (1) and Chu & Vanderburg (2)
pointed out that transmission of urinary schisto-
somiasis along the shore of the lake is focal and
occurs only in water contact sites (WCS). Klumpp &
Chu (3) further demonstrated that cercarial trans-
mission is low during the rise in water level and high
as the water level falls. In the first half of the period

of falling water level, transmission occurs mainly in
pocket-like WCS, whereas in the second half it occurs
mainly in open beaches containing Ceratophyllum.
The main objectives of the present studies were to

test the feasibility of ecological control by removing
aquatic vegetation, fallen palm leaves and decayed
logs from the WCS, and to evaluate the effect of
applying a molluscicide to the WCS with or without
prior modification of the habitat.

ECOLOGICAL CONTROL

MATERIALS AND METHODS

A WCS in a village (Akotui West) with a high
endemicity of urinary schistosomiasis contained
abundant Ceratophyllum at low water level. This
weed mass spread 30 m along the shore and pene-
trated over 20 m into the lake during May 1974. The
Ceratophyllum-infested area was divided equally into
two subareas, each 15 x 20 m, one with weed and
one from which weed had been removed. Before and

1 Senior Biologist, WHO Schistosomiasis Control Project,
P.O. Box M 190, Accra, Ghana.

after weed removal, snail sampling runs were carried
out in the same manner in the two subareas by
using standardized palm mats (2, 3). Five mats were
placed in an outer zone (10-20 m from the shoreline)
and five mats in an inner zone (within 10 m of the
shoreline) of each subarea. A fisherman infected
with urinary schistosomiasis was hired to wade into
the water with his canoe to the outer limit, usually
neck-deep (1.3 m) and to rake the weed into his
canoe. Near the shore, the weed was removed direct-
ly with a rake onto dry land. In each operation, a
rough estimate was made of the amount of weed
brought ashore.
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The work started in May 1974 and ended in
September 1974. The water level continued to fall in
May and reached its lowest point in the middle of
July before starting to rise at the end of July. In spite
of water level fluctuation, the study areas were main-
tained at 15 x 20 m.

RESULTS

After the start of Ceratophyllum removal in May,
a total of nine snail sampling runs were made in the
experimental (cleared) and comparison (uncleared)
areas of the study site (Table 1). The snail collection
of 11 May, prior to the start of Ceratophyllum
removal, indicated the same snail density in the two
subareas. After weed removal, a total of 33 snails
were collected in the experimental area and 208
snails in the comparison area, i.e., an 84% fall in
snail density after weed removal.
The cercarial infection rate of 15.2% (5/33) found

in the experimental area was 3.5 times higher than
that (4.3y. = 9/208) found in the comparison area.
However, cercarial infection rates in the present case
do not demonstrate the level of cercarial transmis-
sion; rather, given that the same sampling method is
used for the two areas, the best indicator of cercarial
transmission is a comparison between the total num-
ber of infected snails found (4). Thus, the daily
intensity of cercarial transmission in the experimen-
tal area was reduced to 56% (5/9) of the level before
weed removal.
In the two subareas, 155 snails were collected

near the shore, of which 12 were infected-an infec-
tion rate of 7.7%.. A total of 86 snails were collected
offshore, of which 2 were infected (infection rate
2.3%). This indicates that snail density and cercarial
infection rate were both higher in the inshore zone
than in the offshore zone.

DISCUSSION

In the Volta Lake, Ceratophyllum is closely related
to the density of snails and their infection with
S. haematobium (3, 5). Odei, working in the Volta
Lake Research Project, cleared 1.2 km of the fore-
shore at Ampem of all vegetation including Cerato-
phyllum. Monthly snail checks were made along the
neighbouring uncleared shore which served as a
control area. According to the report,a the continued

a JONES, C. R. WHO unpublished document AFR/PHA/
115; AFR/SCHIST/27 (1973).

Table 1. The effect of Ceratophyllum clearance on snail
densities in water contact site A near Akotui West, Lake
Volta

Amount of Area of Snail density
Date Cerato- snail Experi- Com-phyllum sampling mental parisonremoved ~~area area0a

May

11 Pre- inshore 0/19 b 0/18
clearance

13 70kg

15 inshore 1/3 1/18

15 30 kg

17 inshore 0/3 0/13

offshore 0 0/2

June

11 inshore 1/1 0/7

offshore 0/1 0/1

13 50 kg

13 inshore 0/7 1/23

offshore 1/3 0/20

27 inshore 0/2 2/31

offshore 04 0/41

July

11 inshore 1/5 2/20

offshore 0 0/4

25 inshore 1/2 0/8

offshore 0 0/3

25 30 kg

August

11 inshore 0 2/10

offshore 0 0/3

September

11 inshore 0 0/2

offshore 0/2 1/2

Total 5/33 9/208

a Ceratophyllum not removed.
b Numerator = No. of infected snails; denominator = No. of

snails collected.

removal of the substrate reduced the number of
snails collected along the cleared shore to virtually
zero. On the other hand, Waddy (6) observed that
" The foreshore was cleared of weeds, but Cerato-
phyllum continued to flourish a few metres out in the
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water. The clean lake shore seems to have attracted
human beings, and transmission of schistosomiasis
may actually have been increased." This observa-

tion was substantiated by our study in which cer-

carial infection in the experimental area was much
higher than the comparison area.

COMBINED CHEMICAL AND ECOLOGICAL CONTROL

MATERIALS AND METHODS

The molluscicide Bayluscide, containing 70°/. of
the active ingredient (a.i.) niclosamide, was applied in
December 1974 and in January and February 1975
at 1, 0.7, and 0.5 mg/l a.i., respectively. Particulars
of water contact sites treated and the methods used
are shown in Tables 2-4.
Hand sprayers were used to distribute the mol-

luscicide. Two methods of distribution were com-

pared: (a) even distribution of the chemical to every
part of the treatment area; and (b) application of the
chemical most heavily to the area of highest known
transmission, usually near the shore, allowing diffu-

sion to disperse the molluscicide to the outer limits
in deeper water. In each experiment, sentinel snails
in 6-9 cages were placed on the lake bottom in two
rows at the perimeter of the treated area, with one

row at the outer border of the sprayed area and one

at the outer border of the area expected to be
reached by diffusion.

Plastic sheets were used, when necessary, to isolate
the treated areas from the main body of the lake.
Decayed palm fronds and Ceratophyllum in the

treated sites were not removed prior to the trials in
December, but were partially removed in January
and completely removed in February.

Table 2. Particulars of trials using niclosamide at 1 mg/l in four water contact sites at
Akotui West in December 1974

Water contact site

A B C D

Ecological type a 11 11 11 11

Intensity of human activity heavy heavy light heavy

Vegetation at bottom scattered scattered scattered scattered

Surface area (m2) 280.5 250.3 207.5 224.0

Maximum depth (m) 1.3 1.5 1.5 1.5

Average depth (m) 0.5 0.7 0.8 1.0

Estimated volume of water
(m3) 140 175.2 113.6 224.0

Intervention

Quantity of commercial
product used (g) 200 250 163 320

Method of application even even diffusion diffusion
distribution distribution

Placement of molluscicid-
ing walls partial complete none none

Removal of vegetation none none none none

Removal of decayed palm
leaves none none none none

Instruction given not to
wash nets no no no no

a Ecological type 11 = open area within emergent vegetation with narrow offshore outlet channel.
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Table 3. Particulars of trials using niclosamide at
0.7 mg/I in three water contact sites at Akotui West
in January 1975

Water contact site

A B D

Ecological type 11 a sb 11

Intensity of human
activity heavy heavy heavy

Vegetation at
bottom scattered scattered scattered

Surface area (m2) 215.5 97.5 145.0

Maximum depth (m) 1.3 1.5 1.5

Average depth (m) 0.8 0.7 0.8

Estimated volume of
water (m3) 91.0 71.3 121.8

Intervention

Quantity of com-
mercial product
used (g) 91 71 122

Method of applica-
tion diffusion diffusion diffusion

Placement of mol-
lusciciding walls partial complete partial

Removal of vegeta-
tion little little none

Removal of decayed
palm leaves little little none

Instruction given not
to wash nets yes yes yes

a Ecological type 11 = open area within emergent vegetation
with narrow offshore outlet channel.

b Ecological type 5 = pocket-shaped with light to moderate
vegetation.

It has been shown that the washing of fish nets
near the shore to clear Ceratophyllum out of the
mesh after fishing is one of the main sources of snail
seeding in the water contact sites in the project area.

Instructions to fishermen not to wash nets in treated
WCS were not given in December, but were given in
January and February.

Methods ofassessment

Snails. In the treated sites, monthly snail sampling
by means of 10 palm leaf mats had started 1 year
earlier but after mollusciciding, snail sampling runs
were carried out at shorter intervals by the same 10-
mat method, supplemented by a " quick snail
search " method. By the former method, 10 mats in
pairs 1-2 m apart were placed in the water 1, 3, 5, 7,

and 9 m away from the curvature of the shore. After
picking up snails from the mats (which were left in
the water for 2 days), an experienced collecter
searched for snails by hand for 5 min in an area up
to 3 m from the shoreline (the " quick snail search "
method). All snails brought back to the laboratory
were then examined for evidence of infection.

Natural cercarial incubation period. During the
months when mollusciciding trials were being con-
ducted, it was necessary to know the time range of
cercarial development in infected B. rohlfsi in the
lake (from miracidial penetration to the onset of
cercarial shedding). This was done in separate trials
by infecting laboratory-bred snails with miracidia of
S. haematobium for several hours in the laboratory
and then immediately placing them in cages in an
isolated natural habitat in the lake. After 21 days of
in situ incubation, the cages were retrieved daily in
the morning and brought to the laboratory where
the snails were checked for evidence of cercarial
shedding. If no cercariae were being shed, the snails
were returned to the habitat the same afternoon.
This process was continued daily until cercarial
shedding was confirmed. The information obtained
from these experiments served (a) to establish the
minimum time for the in situ development of mature
S. haematobium cercariae and (b) to provide infor-
mation for scheduling and evaluating molluscicidal
treatment. If any snail with a mature cercarial infec-
tion was found within this minimum period in a site
already treated, the mollusciciding was considered a
failure.

RESULTS

Ecology
During the rise in the level of the lake in October

and November, a zone of Polygonum was created,
which separated itself from the lake shore. In
December, its outer rooted margin was in water 4 m
deep and the inner margin was in water 2 m deep in
the trial sites. With the lowering of the water level,
other plants such as Vossia gradually invaded one
area and floating Scirpus another area. The Poly-
gonum zone was separated from the shore by
20-30 m of water in December 1974 and was at the
shoreline in March 1975, owing to recession of the
shoreline averaging about 7 m per month. Therefore,
the area treated in one month was mostly out of the
water in the following month. As a result, although
the WCS did not vary, the areas treated were differ-
ent for different months.
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Table 4. Particulars of trials using niclosamide at 0.5 mg/l in four water contact sites
at Akotui West in February 1975

Water contact site

A B C E

Ecological type i1 a sb 5 3c

Intensity of human activity heavy heavy light light

Vegetation at bottom scattered scattered scattered heavy

Surface area (m2) 194.0 112.0 187.0 372

Maximum depth (m) 1.0 1.3 0.9 0.9

Average depth (m) 0.5 0.6 0.5 0.4

Estimated volume of water
(m3) 87 67 93.5 136

Intervention

Quantity of commercial
product used (g) 63 48 67 97

Method of application diffusion diffusion diffusion diffusion

Placement of molluscicid-
ing walls partial complete partial complete

Removal of bottom vegeta-
tion moderate moderate little moderate

Removal of decayed palm
leaves moderate moderate moderate little

Instruction given not to
wash nets yes yes yes yes

a Ecological type 11 = open area within emergent vegetation with narrow offshore outlet channel
b Ecological type 5 = pocket-shaped with light to moderate vegetation.
c Ecological type 3 = open beach with heavy vegetation.

Mollusciciding walls
In the first two trials in December, plastic sheets

were placed 1.3-1.5 m deep at the offshore limits.
Because WCS A was full of Sorghum roots and
stems, the walls did not reach the bottom in all
areas. In WCS B, the walls reached the bottom and
the habitat was completely cordoned off from the
main body of the lake. In WCS C and D, no walls
were placed.
The use of sentinel snails placed to test the efficacy

of molluscicide applied in WCS C and D indicated
the presence of flushing currents along the shore.
This made it necessary to use walls in WCS C and D
also in order to increase the duration of molluscici-
dal effect. Therefore, in subsequent trials in January
and February, walls were always installed in these
sites. In other sites, where the offshore Polygonum
served as a natural barrier, walls were not needed
around the entire WCS perimeter.

Application of molluscicide
In the first two trials in December, molluscicide

was applied evenly within the walled sites. Beginning
with the last two trials in December, however, the
diffusion method was used. The mortality of sentinel
snails placed overnight in the spraying area and in
the area hoped to be reached by diff-usion showed
that the chemical could effectively reach areas 3-5 m
beyond the area sprayed. This may be attributed
partly to the placement of walls, which prevented
rapid loss by waves and currents. Along the shore,
water movement was not always consistent, first
flowing in one direction and then changing to an-
other direction a short time later.

Ecological control

In the December trials, as shown in Table 2, the
habitat was not disturbed prior to spraying. How-
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Table 5. The pretreatment snail data from five water contact sites obtained by the
1 0-mat sampling method

Water contact site
Month

A B C D E Total

1973

Nov. - 3/9 a 0/1 1/8 4/19 8/37 (21.6) b

Dec. - 2/13 0/13 1/8 4/35 7/69 (10.14)

1974

Jan. - 3/17 3/19 2/13 5/22 13/71 (18.31)

Feb. - 1/26 2/17 1/23 7/19 11/85 (12.94)

Mar. - 4/26 0/18 2/24 5/23 11/91 (12.09)

Apr. - 4/18 1/34 6/14 5/6 16/72 (22.22)

May - 2/14 0/2 0/5 1/4 3/25 (12.00)

June 1/10 0/43 0/1 0/4 2/7 3/65 (4.62)

July 3/29 2/27 0/1 0 1/3 6/60 (10.00)

Aug. 2/13 0/32 0 0 0/1 2/46 (4.35)

Sept. 1/6 0/2 0 0 0/3 1/11 (9.09)

Oct. 0 0/3 0 1/1 0 1/4 (25.00)

Nov. 0/2 0/5 0/2 0/2 0/2 0/13 (0)

Dec. 1/10 1/23 0 0/6 2/8 4/47 (8.51)

a Numerator = No. of snails with mature infections; denominator = No.
b Percentage in parentheses.

ever, as the dosage of niclosamide was reduced
monthly from 1 mg/l in December to 0.7 mg/l in
January and 0.5 mg/l in February, the amount of
vegetation, decayed palm leaves, and fish traps
removed increased (Tables 3 and 4).

Pretreatment snail data

Snail collections using the 10-mat method had
been carried out in the trial sites since November
1973. The monthly snail data from these five WCS
are presented in Table 5. In the lake, the water level
starts to rise at the end of July and reaches its annual
peak in early November; during this time, cercarial
transmission is very low. Transmission is high during
the first half of the water drawdown period and by
the second half of this period, the trial sites had
become open beaches with moderate to heavy Cera-
tophyllum growth. Because the peak lake level in
1974 was higher than that in 1973, the main trans-
mission season began later (in December rather than
November).

of snails collected.

Comparison WCS during the trialperiod

During the trial period from November 1974 to
March-April 1975, snail data were collected month-
ly in a nearby WCS where no intervention measures
were applied. Fig. 1 shows numbers of snails per
mat, numbers of infected snails per mat, and cer-
carial infection rates in snails during these months.
Snail density was low in November and December
but was about eight times higher in January. The
density dropped by half in February and a further
half in March. Because the sampling procedures
were exactly the same in these four consecutive
months, the number of infected snails is the best
indicator of cercarial transmission for different
months (4). Thus cercarial transmission was nil in
November, started appearing in December, reached
its peak in January, began falling in February, and
further decreased in March.
When snail populations were high, numbers of

infected snails were also high, and therefore poten-
tial cercarial transmission was related to snail den-
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Fig. 1. Cercarial infection rate (solid line), infected snails per mat (broken line), and snails per mat (dotted line) at
selected water contact sites on the Volta Lake between November 1974 and March 1975.

sity. However, the monthly cercarial infection rate
was highest in December when the snail population
was low, being 0, 15.4%, 12.3%/, 10.3%, and 2.5%4
in November, December, January, February, and
March, respectively; the cercarial infection rate was
therefore not related to snail density.

Natural cercarial incubation period
In December and January (" harmattan " season),

night and early-morning temperatures are coldest yet
the water in the lake is only a little colder compared
with other months (3). During the second fortnight
of January 1975, laboratory-bred snails were ex-

posed to miracidia of S. haematobium in the labora-
tory and immediately placed in cages in a protected
lake site. Snails were first observed to shed cercariae
on day 26 after exposure. In snails exposed in late
February, the shortest cercarial incubation period
was 22 days.

December trials
Four WCS were treated with niclosamide at

1 mg/I. Mature S. haematobium infections were
detected 30, 33, 35, and 55 days later in the four
sites.

January trials
Three WCS were treated at 0.7 mg/I. After treat-

ment, snails with mature infections were found 26,
31, and 43 days later in the three WCS.

February trials
After treating four WCS with niclosamide at

0.5 mg/I, mature infections were found 28, 54, and
59 days later in three of the sites. In the fourth site,
no infected snails were detected; this may have been
due to the emigration during the post-treatment
period of the family that habitually used that site.

Sensitivity of the 10-mat method
Using the 10-mat method alone, snails were found

on 26 out of 36 occasions; with the quick search
method, snails were found 23 times and no snails
were found 13 times. When both methods were used,
snails were found on 29 out of the 36 occasions.

Infected snails were found 7 times by using the 10-
mat method alone and 9 times by the quick search
method alone. When both methods were combined,
infected snails were found on 11 of the 36 occasions.
There was no significance difference between the two
methods used separately.

Change of niclosamide concentration in the water

The lake water is usually calm in the early morn-
ing and late afternoon. At about lOhOO, the lake
begins to become rough, reaching a peak around
noon. Therefore, slow or rapid changes in niclosa-
mide concentration occurred according to when it
was applied. When a mollusciciding wall was placed
to cordon off the treated water from the main body
of the lake, the water outside the wall was found to
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contain no trace of niclosamide. Inside the wall, at
the point where each water sample was taken, the
half-life of the molluscicide was 7 h during calm
periods and 3 h during rough periods. When no
walls were placed in a protected water contact site

with side vegetation, the half-life of niclosamide was
less than 2 h during calm periods and less than 1 h
during rough periods. The chemical concentration
was too low to be determined after 20-24 h, whether
or not walls were used.

DISCUSSION

Papema a used trifenmorph in the Volta Lake
in 1967. Paperna was of the opinion that in the Volta
Lake, where snails occur along many miles of the
shoreline, treatment would be very demanding and
costly; furthermore, he felt that such treatment
could also severely affect the fish population as well
as the biological productivity of the lake. He main-
tained that molluscicide, when applied to limited
sections of the shoreline, would be likely to be
rapidly diluted by the winds, waves, and currents
and that such an area could become repopulated
within 24 h by snails drifting in from neighbouring
untreated areas. Therefore, for any measures to be
effective, about 1.5-3 km of shoreline around the
affected village would have to be treated in order to
prolong the suppression of the local snail population
and reduce it to a size at which transmission could
no longer be maintained.
Our previous work (1-3) and the present paper

indicate that transmission of schistosomiasis is
essentially focal in the lake and occurs only at the
water contact sites. Only snails inside a WCS are
directly responsible for cercarial transmission.
Therefore, it should be possible to apply control
measures successfully in WCS only.
As described previously, ecological control alone

by the removal of weeds was not considered suffi-
cient to control cercarial transmission; however,
combined chemical control and weed removal might
reduce transmission to an acceptable level. A suc-
cessful molluscicidal application would kill all snails
within a site. New snails might come in daily from
untreated areas from the second day after mollusci-
ciding and these snails would be initially uninfected.
Since the minimum natural cercarial incubation
period was found to be 26 days during January-
February and 22 days during February-March, the

a PAPERNA, I. Project report: study of the transmission of
schistosomiasis in Ghana and the feasibility of control
operations. Report to the Government of Ghana and the
Ghana Academy of Sciences, 1968 (unpublished).

treated WCS would remain free of infection for at
least 22-26 days during these months. If molluscici-
dal application were carried out once a month,
monthly transmission would be substantially
reduced.

In assessing the efficacy of trials with niclosamide
at different concentrations in different months, the
natural trends of snail populations and transmission
must be taken into consideration. The longitudinal
pretreatment snail data given in Table 5 and else-
where (3) shows that there is a main transmission
season from January to April. The comparison snail
data collected in a nearby untreated site (Fig. 1)
during the trial months also gave a clear picture of
transmission potential during those months. The
density of all snails and of infected snails was low in
December and rose to a peak in January. Thereafter
it decreased by half in February and dropped further
to a low level in March. From these data it can be
seen that mollusciciding will be much more effective
in January and February than in December.

It is possible that a programme could be imple-
mented to apply intervention measures on a monthly
basis. In anticipation of such a programme, Table 6
presents the data collected approximately 30 days
after treatment for each of our three trials.
As mentioned above, a successful application of

molluscicide in January-February would keep the
habitat free from transmission for at least 26 days
and would, therefore, greatly reduce monthly trans-
mission. Moreover, as Table 6 shows, in December
and January the number of infected sites was
reduced from two before treatment to one 30 days
after application. In February, the results were even
better, with complete elimination of infection. Once
again, it must be mentioned that the transmission
potential in December and January was exceedingly
high (Fig. 1). It would therefore be beneficial to treat
those sites with the highest rates of transmission
more frequently in high transmission months.
Although there were no significant differences in the
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Table 6. Evaluation over a 30-day period of mollusciciding carried out in December,
January, and February

Water contact site
Month Treatment Total

A B C D

December before 1/1oa 1/23 0 0/6 2/39

after 1/1 0/12 0/12 0/6 1/31

January before 1/1 10/58 0/6 11/65

after 3/10 0/9 0 3/19

February before 3/10 0/9 2/6 5/25

after 0/6 0 0 0/6

a Numerator = No. of snails with mature infections; denominator = No. of snails collected.

proportions of infected snails between pretreatment
and post-treatment surveys (Table 6), the absolute
numbers of infected snails decreased markedly.

Fishing is an important industry in the Volta Lake
and an effective molluscicide to reduce transmission
of schistosomiasis must be applied judiciously and

on a highly selective basis. A decision as to whether
a habitat should be treated should be taken with
local conditions in mind, such as the presence or
absence of infected snails, snail density, ecological
type of WCS, degree of human contact, and presence
or absence of aquatic weeds.
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RtSUMIt

ESSAI DE MESURES tCOLOGIQUES ET CHIMIQUES POUR INTERROMPRE LA TRANSMISSION
DE SCHISTOSOMA HAEMATOBIUM DANS UN VILLAGE RIVERAIN DU LAC VOLTA

La schistosomiase urinaire a une forte prevalence au
Ghana sur les bords du lac Volta, ou des foyers de trans-
mission sont localises aux points ou l'homme est en
contact avec l'eau. L'h6te intermediaire, Bulinus truncatus
*ohlfsi, manifeste, pour son habitat, une preference pour
Ceratophyllum, plante aquatique qui prolifere dans le lac.
Si l'on a pu, en eliminant partiellement les algues en
cause, reduire la population de mollusques, on n'a pas
reussi par ce moyen a interrompre la transmission.

II a donc fallu recourir, parallelement A des operations
d'elimination des plantes plus ou moins poussees selon
le taux de concentration du molluscicide, A l'application
de niclosamide au taux respectif de 1, 0,7 et 0,5 mg/litre

en decembre, janvier et fevrier. Les 5 points de contact
avec l'eau qui ont ete traitds ont et6 isoles du reste du lac
par un rideau de feuilles de plastique. On a dvalue
1'efficacitd de ces mesures en effectuant des contr6les de la
population de mollusques separes par de brefs intervalles.
Le traitement par le niclosamide A 0,5 mg/litre combine
avec une elimination appreciable des plantes aquatiques a
entraine la destruction totale des mollusques. L'ensemble
des resultats montre toutefois qu'on ne peut envisager
de debarrasser le lac des mollusques sur tout son peri-
metre, mais qu'on peut bien augurer de l'interruption
focale de la transmission aux points de contact de la
population humaine avec l'eau.
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