
Bull. Org. mond. Sante 1 1958, 18, 771-783Bull. Wid Hith Org.

SOME ASPECTS OF SNAIL ECOLOGY
IN SOUTH AFRICA

A Preliminary Report*

B. DE MEILLON
Honorary Director, Bilharzia Natural History Unit,

South African Institute for Medical Research, Johannesburg

G. H. FRANK
Bilharzia Research Unit,

South African Council for Scientific and Industrial Research

B. R. ALLANSON
Transvaal River Research Fellow,

South African Council for Scientific and Industrial Research

SYNOPSIS

In this paper, the authors present the preliminary results of a
recent ecological survey of some rivers in the Transvaal, Union of
South Africa.

Representative samples of the molluscan fauna of the rivers
were collected and chemical analyses of the river waters were
carried out. In addition, such characteristics as current speed,
temperature, turbidity, biochemical oxygen demand, and amount
of oxygen absorbed from potassium permanganate were determined.

No evidence was obtained to show that the chemical composition
of natural, unpolluted waters plays any part in determining vector
snail habitats. Current speed was found to have some effect, bil-
harzia vector snails not being found in fast-flowing waters.

Of the other factors, turbidity was shown to be of some impor-
tance, probably because it affects the growth of the algae on which
certain snails seem to depend for their proper development, and
severe pollution with sewage and industrial wastes also appeared
to have an adverse affect on the snail population.

Until quite recently there had been no attempt to make a detailed study
of the ecology of the vectors of bilharziasis in South Africa. Pioneers like
Cawston, Porter and le Roux made many chance and isolated observations,
but these, in most cases, gave no clue to the picture as a whole. Cawston,
for instance, buried some snails in his garden and found that they could

S This report is published by permission of the South African Council for Scientific and Industrial
Research.

656 -771 -



B. DE MEILLON, G. H. FRANK & B. R. ALLANSON

live out of water for a very long time. But it was only comparatively
recently that it was found that vectors do make use of this ability in order
to survive through the dry winters in the Transvaal.

One thing these early workers showed quite clearly, however, was that
the distribution of the vectors was not continuous. Obviously, some
conditions favoured snails and others did not. What were these limiting
factors? The need for detailed ecological research was self-evident, and
we believed that it lay at the very foundation of the future battle against
the disease.

We had seen in our country how the study of vector ecology had paid
dividends. When the residual insecticides became available we knew exactly
how, where, and in what form to use them in order to bring under control
our great epidemic diseases of malaria, plague and louse-borne typhus.
When new techniques for dealing with snails become available we want
to be able to use them with the greatest efficiency and profit. We shall
also want to be able to assess any ecological barriers and disturbances in
the biological environment which may arise from their use. Water is a
precious commodity in South Africa; if we bring about changes in it, in
the course of controlling snails, we want to be able to predict the conse-
quences for other users, such as livestock, fish and crop farmers, sanita-
rians, health officials, industrialists, and so on.

Early Ecological Studies

The first of the ecological studies to be undertaken was that of N. J.
Mentz of the Department of Entomology. South African Institute for
Medical Research, Johannesburg, and R. L. Davidson of the Department
of Botany, University of the Witwatersrand, in 1947 (unpublished data).
These workers surveyed an area north of Johannesburg in the watershed
feeding the Crocodile and Magalies rivers. Human bilharziasis and vector
snails were known to occur. Observations were made on plant associations
and snail breeding waters were chemically analysed. An attempt was then
made to define the micro-habitat requirements of the snails in terms of
vegetation relationships, light, temperature, water current speeds and
chemistry of breeding waters.

According to the chemical analyses carried out it appeared that Physopsis
could tolerate a wide range of waters. The analyses, however, were of the
ordinary kind used in routine water analysis and were too crude to show
up precise requirements. Further, it was found that there was no positive
correlation between Physopsis and vegetation. In this connexion the
authors concluded that " the food of the bilharzia snails in nature should be
investigated. While in the laboratory they feed readily on lettuce leaves,
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eating all but the harder vascular tissue, this habit of eating leaves of plants
has not been observed in the field."

This pioneer investigation served to stress the complexity of the problem,
that continuous observations over a long period were required, that more
critical techniques were essential and that simple answers were not to be
expected.

The next survey was carried out in 1952 by W. D. Oliff, at that time
attached to the Plague Research Laboratory of the Union Health Depart-
ment. Oliff, working in collaboration with the Bilharzia NaturalHistory
Unit, surveyed the Crocodile watershed north of Johannesburg and so
covered part of the area worked by Mentz and Davidson.

Oliff (unpublished data) confirmed the peculiar discontinuous distribu-
tion in the area, and it soon became evident that Physopsis was to be found
only in certain streams. Of particular interest was the fact that those streams
which receive sewage effluent did not harbour Physopsis. Thus the age-old
belief that this species thrives on organic pollution is not always true.
This has been further confirmed recently and will be dealt with later in this
paper. It was noted that excessive water-level fluctuations in reservoirs
were inimical to snail life. Oliff came to the conclusion that Physopsis was
particularly associated with dead vegetation and its associated algal flora.
The latter observation led to the development of " hay infusion " techniques
for maintaining Physopsis adults. Briefly, dead, dry grass is soaked in
water, autoclaved and left to ripen for a few weeks. Physopsis feed on the
softened grass and thrive, and numerous egg packets are deposited. Unfor-
tunately the hay infusion supports a great variety of moulds and at least
one of them was found to attack the egg packets and finally kill the embryos.
Immature snails also feed on the softened grass, but appear to require
green algae as well, and it was concluded that adult and immature snail
food requirements were probably different.

Another aspect investigated by Oliff was the development and growth
of snails during a year. He sampled naturally occurring populations at set
intervals in selected sites, weighed them and returned them to the breeding-
place. He showed, with this technique, that it was possible to get evidence
of growth and breeding. Unfortunately, it was not possible to correlate
weight with age. When more is known, this technique will be most useful
to establish the status of populations in the field.

Oliff's work again helped to show that promising avenues were revealed
by ecological work. Unfortunately, again the work had to stop and long-
term observations and continuity, so essential in this kind of investigation,
were interrupted.

Recently it has been possible to continue this work, and this report
represents a summary of one year's ecological investigation by the authors
in the Transvaal on Physopsis africana Krs. and Biomphalaria pfeifferi
(Krs.).
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Description of Areas

The physical characteristics of the region under consideration fall into
a series of clearly defined zones. In the west are the grasslands of the
Highveld (4000-6000 feet (1200-1800 m) above sea level). These grassland
plains are separated from the bush-clad Lowveld (500-2000 feet (150-
600 m) above sea level) by the Drakensberg Mountains, which rise to a
height of 10 000 feet (3000 m) above sea level. The whole region is almost
completely unexplored hydrobiologically, and a general survey of conditions
pertaining to the milieu of local vectors was considered to be a very necessary
preliminary to any work of a more specialized nature.

The Highveld is considered to be the upper limit of distribution of
vectors, the Lowveld being their centre of distribution. In the Lowveld
the Elands-Crocodile river system, near the town of Nelspruit, was the
centre of study, while on the Highveld the Jukskei-Blaauwbank river system
was used for an ecological study of the vectors at the limit of their distribu-
tion (see map opposite).

In the Crocodile catchment area 14 stations were selected and visited
at monthly intervals for a year. These areas included natural and seepage
streams, large irrigation dams and their canals, together with small earth
and cement dams.

On the Highveld a year's sampling was carried out on the Klein Jukskei
River, which Oliff (unpublished data) had shown to be an important focus
of Physopsis africana; recent work has confirmed this and shows that
Biomphalaria pfeifferi is altogether absent. This unpolluted river is a
tributary of the polluted Jukskei River, which rises in Johannesburg and
flows northwards to Hartebeestpoort dam. Four stations which included
a variety of habitats were chosen.

Although varied, these bodies of water nearly all fall conveniently into
Harrison's Foothill Soft Bottom Zone (Harrison & Elsworth, 1958) with
the one qualification that, particularly in the Lowveld, the bottom consists
of gravel which is covered by only a thin layer of mud. This is due to the
periodical scouring which occurs in the rainy summer season.

Methods

In this preliminary ecological survey qualitative sampling methods
were used. A simple hand-net of ten meshes per centimetre was used to
collect as representative a sample as possible from 20 feet (6 m) of grassy
fringe in the rivers described. In this way faunal populations from differing
and similar habitats could be roughly compared.

The chemical analysis of water samples taken at the same time as the
biological sample was restricted to the more easily determinable and
commoner constituents of waters. The methods used are those recommended
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DISTRIBUTION OF VECTOR AND NON-VECTOR SNAILS IN AN AREA SURVEYED

A Physopsas afrkana Krs.
* Bullnus (Bulinus) ap.
O Umnan caillaudi Bgt.
X No vector snails found

by the American Public Health Association (1955). The only physical
characters determined were turbidity, current speed and temperature.
Turbidity was measured on an Eel nephelometer and current speed with a

Stevens current meter.

Results
Physical factors

1. Turbidity. The effect of turbidity is difficult to assess. Short periods
of high turbidity, such as occur during flooding, have no adverse effect
upon snails. However, prolonged turbidity will probably affect the growth
of algae on which snails are apparently dependent for their proper develop-
ment. Nevertheless, on the Highveld, and particularly in the Klein Jukskei
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River, turbidities of 81 parts per million (p.p.m.) SiO2 are common and
persist for the greater part of the year. Since this river harbours vectors,
the effect of high turbidity cannot be altogether limiting on snail popula-
tions. In the Lowveld turbidities are more sporadic and of a lower order.

2. Current speed. Only recently has it been possible to measure current
speeds accurately. However, fairly rough measurements, especially on the
Highveld, suggest that bilharziasis vector snails are not found in waters
where the current speed is greater than one foot per second.

3. Temperature. In the Lowveld records show minimum water tempera-
tures of 10°C in July, while the maximum of 35°C occurs in January. The
daily fluctuation of water temperature in small streams was over 10°C.
In the Klein Jukskei River minimum temperatures of 8°C occurred during
July and the maximum summer temperature in January was only 29°C.

Chemical factors (see Table I)
1. Hydrogen-ion concentration. In the Highveld and Lowveld rivers the

pH range is between 7.0 and 8.2, which is higher than the optimum recorded
by Sioli (1955) for South America (5.7 - 7.6).

2. Alkalinity. Hydroxide alkalinity is never present and carbonates
occur in only very low concentrations. The alkalinity of the water in both
the Highveld and the Lowveld streams is usually caused by bicarbonates,
presumably of calcium and magnesium. In the Klein Jukskei River the
bicarbonate alkalinity is significantly higher than it is in the Lowveld rivers.

3. Nitrates. The concentration of nitrates in the Klein Jukskei River
ranges between 0.1 and 2 p.p.m. In the Lowveld waters nitrates are present,
but only in very small concentrations, possibly because all available nitrates
are utilized by algae, which grow very prolifically throughout the year in
this area. This is borne out by analyses done on water in paddy-fields,
whose substrate is always covered by a dense mat of green algae. Although
these paddy-fields are heavily fertilized with nitrates, the concentration of
nitrogen in the water is no higher than that found elsewhere.

Water in paddy-field ...... . 0.03 p.p.m. N
Canal irrigating paddy-field. . . . 0.06 p.p.m. N

4. Chlorides. In both the river systems studied, the chloride concentra-
tion of the water was low, especially if compared with the situation in the
Berg River (Harrison & Elsworth, 1958).

5. Sulfates. In the Lowveld streams, sulfates are found in appreciable
concentrations only for short periods at the onset of the rainy season. In
the Klein Jukskei River, the sulfate concentration is high and never falls
to less than 9 p.p.m. This is a feature of the Highveld streams. The higher
sulfate concentration in the Elands-Crocodile system at the onset of the
rainy season may be due to extra sulfates brought in by the first run-off
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TABLE I. CHEMICAL ANALYSIS OF STREAMS HARBOURING BILHARZIASIS
VECTORS IN THE LOWVELD AND HIGHVELD

Crocodile River: Lowveld Klein Jukskei:

Property Scatter Waters with Waters with Waters where Waters which
P. africana and only neither vector harbour only

B. pfeifferi P. africana is found P. africana

Max. 8.6 8.4 8.6 8.2
pH Mean 7.5 (16)* 7.9 (13) 7.5 (15) 7.8 (20)

Min. 6.3 6.9 6.6 7.0

Dionic Max. 475 - 145 320
conductivity Mean 172 (14) - 84 (21) 224 (20)
(micromhos) Min. 37 - 52 165

Turbidity Max. 175 0.8 48 202
(p.p.m. SiO2) Mean 36 (17) 2.0 (2) 23 (22) 81 (12)

Min. 0.6 3.2 3 22

Total alkalinity Max. 182 119 48 92
(p.p.m. CaCO3) Mean 48 (19) 38 (12) 28 (22) 71 (14)

Min. 13 18 15 56

Nitrates Max. 2.0 0.4 0.09 2.2
(p.p.m. N) Mean 0.3 (20) 0.07 (13) 0.04 (22) 0.7 (20)

Min. 0.0 0.0 0.01 0.1

Chlorides Max. 18 17 22 28
Mean 9 (19) 6 (13) 12 (22) 14 (20)

(p.p.m. Cl) Min. 5 4 6 6

Sulfates Max. 17 9 265
(p.p.m. SO4) Mean 5 (19) 0.0 (17) 5 (22) 65 (20)

Min. 0.0 - 0.0 9.8

Iron Max. 3.0 1.6 2.5
(p.p.m. Fe) Mean 1.3 (18) 0.8 (4) 1.5 (22)

Min. Trace 0.3 0.6

Total hardness Max. 270 177 50 227
(p.p.m. CaCO3) Mean 75 (20) 53 (13) 25 (22) 107 (20)

Min. 9 18 14 6

Calcium Max. 76 - 21 132
(p.p.m. CaCO3) Mean 24 (20) - 10 (22) 59 (20)

Min. 3 - 5 11

Magnesium Max. 207 - 33 99
(p.p.m. CaCO,) Mean 51 (20) - 15 (22) 48 (20)

Min. 4 - 5 19

* The figures in parentheses refer to the number of analyses on which the mean is based.
* This absence of SOJ is probably due to the time of year when the samplin-g was done.
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water or, what is even more likely, to the release, owing to disturbed con-
ditions, of sulfate adsorbed on the mud by a ferric hydroxide complex.
This effect is most noticeable in the smaller catchment areas and reservoirs;
it is not evident in the water of the larger rivers derived from the Drakens-
berg.

6. Iron. In general, snails are not associated with iron-fixing bacteria.
Van Someren (1946) has also noticed this in East Africa. Apart from this,
iron does not seem to have any peculiar effects on the fauna in the con-
centrations met with in these waters. On the Highveld the element occurs
sporadically, and in low concentrations (0.2 - 3.4 p.p.m. as Fe).

7. Total hardness. The Elands-Crocodile system flows over granite
and gneiss and the water of this system is relatively soft. Only in the east,
where there are deposits of magnesium, is the water appreciably harder.
In the Klein Jukskei River, mean total hardness is much greater. This is
associated with the high sulfate concentration of this stream.

8. Nitrites, phosphate and free and saline ammonia. These ions were
tested for regularly over a period of six months. In the Lowveld they occurred
seldom and only in traces. In the Klein Jukskei River, free and saline
ammonia are undetectable, while nitrite occurs in concentrations of the
order of 0.05 p.p.m.

9. Organic carbon in the mud. Recent chemical investigations on the
bottom sediments of the Elands-Crocodile system have shown that there
is no simple relationship between organic matter and snail numbers or
types. Furthermore, it is doubted whether snails ingest mud in the same
way as do earthworms; rather, it is suggested that they browse on the micro-
organisms on its surface as they do on the sides of concrete aquaria and
emergent vegetation.

Examination of the chemical data summarized in Table I leads one to
the conclusion that none of the chemical factors in the concentrations found
can be held responsible for the present distribution of bilharziasis vectors
in the area under discussion. In other words, no significant qualitative or
quantitative difference was found in the chemical composition (excluding
trace elements) of waters which harbour vectors and of those which do not.

Physical nature of the mud
The high ratio of alluvium to gravel in the substrate of snail habitats

suggests slow current speeds. Although there has been no opportunity as
yet of working out in detail the exact distribution of snails within a single
body of water, casual observation over a long period indicates that snails
do not favour excessively soft diffuse mud such as that found in many
backwaters. In fact, the " degree of compactness " (Macnae, 1956) of the
substrate appears to be of more consequence to the snail than the organic
content thereof.

778



SOME ASPECTS OF SNAIL ECOLOGY IN SOUTH AFRICA

Associated fauna
It must be noted that at no time is the term " associated fauna" meant

to imply any form of dependence. Snails seem to be completely independent
of all other macro-faulna. This is most clearly illustrated in large cement
reservoirs, which are often totally devoid of other animals but are well
stocked with snails.

In the areas studied, and particularly in the Lowveld, it has been found
that bilharziasis vectors inhabit a variety of biotopes normally found in
streams. They are (a) marginal vegetation, (b) quiet backwaters with mud
bottoms and (c) submerged stones.

Synecological work carried out simultaneously in the Highveld and the
Lowveld river systems has shown that, in addition to the chemical simil-
arity of all waters harbouring snails (see Table I), these systems have also
a fairly uniform fauna. However, while in general snail-free streams are
chemically indistinguishable from those containing snails, they are usually
faster flowing, with rheobiontic species. In any river, variations in current
speed are to be expected and the fauna of particular biotopes responds
strikingly to these, particularly within the marginal fringe and stones. The
Ephemeroptera are particularly sensitive to current speed and are useful
indicators of different types of habitat. For this reason the Ephemeropteran
fauna associated with vector prevalence was noted and the current speed
assessed at the time of sampling.

A selected list of Ephemeroptera species is given, arranged according
to the current speed in which they are usually found. Those found in fast-
flowing waters are placed at the top:

Baetis harrisoni Brnrd. F
Tricorythus discolor (Burm.) 1Fast-flowing
Euthraulus elegans Brnrd. J 1.8 - 4.1 feet per second

Austrocaenis spp. S
Centroptilum excisum Brnrd. Slow-flowing
Austrocloeon virgiliae Brnrd. J - 0.7 feet per second

It was usually found that as the species at the top of the list increased
in prevalence the likelihood of finding either -B. pfeifferi or P. africana
decreased. It was first thought that Austrocaenis spp. would indicate
conditions most suited to the vectors, since they live in mud in sheltered
spots (Harrison & Elsworth, 1958). However, in both the river systems
studied they proved to be a very widespread species, found in water of
different current speeds. Nevertheless, they were always found to be bound
to mud rich in organic matter and were absent where the bottom was clean
or where anaerobic conditions prevailed at the mud-water interface. They
were also absent from a canal which was being treated with copper sulfate.
As the copper was undoubtedly collecting in the mud, this may prove an
interesting point to follow up.
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C. excisum and A. virgiliae were usually found with snails both in the
Lowveld, including the Kruger National Park, and in the Highveld. A.
virgiliae favours almost still conditions and is replaced by C. excisum as
soon as water movement becomes appreciable. The latter species is not
found in dams through which there is no current of water.

It has been noted both in natural waters and in aquaria that Physopsis
africana disappears when filamentous algal mats, mainly composed of
Spirogyra, clothe and spread out from the marginal cover. On the Highveld,
especially in the Klein Jukskei River, these algal mats develop during the
winter and may be responsible for the sudden disappearance of these snails.
Planorbis sp., on the other hand, increases in number with the development
of the algal mats, as can be seen from the figures below, obtained from a
survey of the Klein Jukskei River in 1956:

January March April May

Physopsis africana. 28 8 2 4
Planorbis sp. . . 1 5 9 74

Length of marginal sweep: 15 feet (4.5 m).

Pollution
This term as applied to water is used in more than one sense and cannot

be precisely defined. In this paper a water is regarded as polluted when it
contains organic or inorganic substances in concentrations sufficient to
alter materially the normal composition, abundance, distribution and
succession of the aquatic population.

The commonest pollutant in the areas described, and particularly on
the Highveld, is sewage-works effluent. However, at no time should it be
thought that by this we mean untreated or even settled sewage.

In South Africa rivers are very low during the dry season and effluents
discharged into them must be of a relatively high quality. The sewage
works in the Highveld treat the sewage, after sedimentation, by passing it
over primary and secondary trickling-filters. This effluent may, by toxic
effects, increase in biochemical oxygen demand (BOD) and smothering,
alter the faunal composition of any biotope in the receiving stream and
bring about selection of types which can endure the adverse conditions.

In the Jukskei River the effluent from the sewage works near Johannes-
burg did not increase the five-day BOD of the river water immediately
below the outfall to more than 11.0 p.p.m. This river, above its confluence
with the Klein Jukskei River, receives a considerable quantity of sewage-
works effluent daily-about 11 000 000 gallons (50 000 000 litres)-and
also mineral effluent from chemical industries. These together produce a
high nitrogen load, mainly nitrates and free and saline ammonia, which
alters both the chemistry and the biology of the receiving stream. In no
part of the Jukskei River have bilharziasis vectors been found. In fact,
the gastropod fauna is limited to a single species of Bulinus.
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The Klein Jukskei River is unpolluted except for incidental fDecal
pollution, as shown by bacteriological analysis at one particular point of
the stream. In Table II, the biologically important factors in this river are
compared with those of the Jukskei River and two minor tributaries that
receive secondary sewage effluent from the northern sewage works in
Johannesburg.

TABLE II. COMPARISON OF BIOLOGICALLY IMPORTANT FACTORS IN THE
KLEIN JUKSKEI RIVER WITH THOSE IN THE JUKSKEI RIVER AND TWO

TRIBUTARIES RECEIVING SEWAGE EFFLUENT

Klein Jukskei Jukskei Tributkaskes of

Total dissolved solids (p.p.m.) 142.5 443.5 434.0

Oxygen absorbed in 4 hours
(P.P.rrM) 3.1 5.0 7.4

Free and saline ammonia 0.00 4.8 8.6
(p.p.m.)

Nitrite (p.p.m.) 0.10 2.1 0.6

Nitrate (p.p.m.) 0.9 5.3 9.0

BOD (p.p.m.) 2.3 6.0 |

The differences are striking and offer evidence that bilharziasis vectors
do not inhabit waters heavily polluted by sewage and industrial wastes.
A further interesting point which has emerged from more detailed

biological studies on river pollution is the composition of the diatom
associations found in these streams. Work shortly to be published by B. J.
Cholnoky on this subject indicates that the Jukskei River is basically
a-mesosaprobic and that the diatom population is dominated by Nitzschia
spp., particularly N. palea, which often is the only species found. In the
Klein Jukskei River the prevalence of this species is greatly reduced and
its place is taken by katharobic species. This is interesting in the light of a
previous suggestion that the bilharziasis vectors require algae for their
complete development. The species of Nitzschia in the polluted waters of
the Jukskei River may be unsuitable.

In the Lowveld there is no large-scale discharge of sewage effluent or
of effluents from other sources into the streams. Conditions are oligosapro-
bic; the amount of oxygen absorbed from potassium permanganate in 4
hours is very small, the mean value for twenty samples being only 1.2 p.p.m.
and the highest value obtained (5.8 p.p.m.) being attributable to algae and
not to dead organic matter. Ammonium, phosphate and nitrate radicals
are found in very low concentrations or are undetectable. The faunal
associations are oligosaprobic and none of the organisms associated with
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gross pollution are found. Austrocaenis, Centroptilum and Simulium, all
animals not tolerant to pollution, are well represented in waters inhabited
by snails.

Sulfation of the irrigation canals in the Lowveld by copper sulfate can
also be considered here, since it is an attempt to control the incidence of
bilharziasis vectors. Two points on an irrigation canal, part of which is
being treated with copper sulfate, were visited at monthly intervals and a
full biological and chemical analysis was done. The first station is on the
upper part of the canal, which is never treated with copper sulfate and is
not cleared of vegetation, except when the latter becomes so dense that the
free flow of water is hindered. This is not more than once a year. The second
station is about two miles further down the canal, well within the section
under control. Here the canal is treated with copper sulfate and the canal
and banks are cleared of all vegetation regularly every six weeks. Compari-
son of water analyses from the two points shows that whatever effect
sulfation may have on the water it is not lasting. This confirms the observa-
tions made by Zakaria (1955) in Iraq, where three hours after sulfation
conditions in the canal water could be described as chemically normal.
There is, however, a severe reduction in the fauna. This may well be due
to sulfation, but removal of the vegetation may also be a contributory
factor. The results of some faunal counts are given in Table III. It should
be noted that between the visit in November and that in December
the upper station received its annual clearing.

After the clearing of the upper station the numbers were low, but it
cannot be stated that this was entirely due to the clearing, as the numbers
of animals were also low elsewhere at this time of year. However, as Table
III shows, this clearing did not have the effect of reducing the population

TABLE III. FAUNAL POPULATION PER 20-FOOT SWEEP OF A CANAL IN THE
LOWVELD, 1955-56

Fauna Sept. Oct. I Nov. Dec. Jan. Feb. March April May

A. Section of canal not treated with CuSO4

Biomphalaria pfeifferi (Krs.) 35 6 113 37 2 10- 2 3

Centroptilum excisum Brnrd. 614 104 403 6 79 22 15 10 414

Coenagriidae 108 20 35 - 4 8 2 2 8

Gerridae 70 1415 - - -| 1

B. Section of canal treated with CuS04

Biomphalaria pfeifteri (Krs.) - - 1 20 40 60 17 - -

Centroptilum excisum Brnrd. 100 70 200 14 - 36 35 21 31

Coenagriidae 29 7 - 1 1 2 - - -

Gerridae 1 - 1 2 2 - - -
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permanently, as within a month the number of Ephemeroptera (Centrop-
tilum excisum) increased forty times.

RItSUMIt

Une enquete recente sur l'ecologie des mollusques vecteurs de la bilharziose, effectu6e
dans certains cours d'eau du Transvaal, Union Sud-Africaine, a montre que les facteurs
suivants ne paraissent pas jouer de r6le dans la determination de l'habitat des mollusques:
pH, alcalinite, nitrates, nitrites, chlorures, sulfates, fer, calcium, magnesium, phosphates,
ammoniaque, sels d'ammonium. Aucune difference significative dans la composition
chimique qualitative et quantitative n'a ete constat&e entre les cours d'eau infestes de
mollusques vecteurs et ceux qui n'en hebergent pas. Toutefois, certaines especes d'insectes
- les Ephemeropteres - peuvent servir d'indice. Alors que quelques-unes d'entre elles
(Centroptilum excisum et Austrocloeon virgiliae) se rencontrent presque toujours en com-
pagnie de Physopsis africanus et de Biomphalaria pfeifferi dans les eaux a courant mode6r,
la presence d'autres especes (Tricorythus discolor et Euthraulus elegans) indique que le
courant est trop fort pour que ces mollusques s'y developpent.

Une legere pollution par des substances organiques ou une pollution fecale accidentelle
ne semble pas affecter la repartition des mollusques. II semble cependant que dans les
eaux polluees par des egouts ou des eaux industrielles les populations de mollusques sont
rares et ne sont guere representees que par une espece de Bulinus. Physopsis africana a
disparu la oiu se sont formes des dep6ts d'algues spirogyres.

Le sulfate de cuivre n'a qu'un effet passager sur la faune permanente.
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