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Some Factors Affecting the Fecundity of
Biomphalaria pfeifferi (Krauss) in Glass Aquaria*

G. H. FRANK'

Little being known of the effect of artificial conditions on Biomphalaria snails main-
tained in laboratory aquaria, experiments were conducted to determine some of the basic
requirements of these snails, expressed in terms of the influence of various factors on their
growth, fecundity and mortality. Among the factors studied were diet, artificial aeration,
the chemical and physical properties of the water, and the presence of human urine in the
water.

The results obtained suggest that a diet of dehydrated lettuce and lucerne, no artificial
aeration, a CaCO3 concentration of approximately 18 p.p.m., a sodium/calcium ratio
of 1, and mild "pollution " give optimum fecundity and growth and low mortality with
Biomphalaria pfeifferi (Krauss).

For some time now " balanced " aquaria of the
type advocated by Standen (1951) have been used
by the Bilharzia Research Unit of the South African
Council for Scientific and Industrial Research for
the mass culture of Biomphalaria pfeifferi (Krauss)
in the open. However, we knew relatively little
concerning some of the most elementary things about
the laboratory culture of these snails, and found it
necessary to conduct a series of simple comparative
tests in order to improve on our more or less em-
pirical culture methods based largely on the recom-
mendations of Cowper (1946) and Standen (1948,
1951) for other snail species. The results of some'
of these tests are presented here in the hope that
they may be of value to others working on this snail.

SNAIL STRAIN AND EXPERIMENTAL ROUTINE

The experiments were undertaken merely to
demonstrate the deleterious effects or otherwise of
certain factors on the growth, fecundity and mortal-
ity of the snail and not to provide an explanation
of the observed phenomena. A local strain originat-
ing from a single unfertilized individual was used
in all experiments. Regular inbreeding has not been
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practised because, to judge from the attempts of
Colton & Pennypacker (1934) on Lymnaea colu-
mella Say, this does not reduce the appreciable
inherent variability of these snails.

In order to avoid repetition, the general routine
and conditions used in all experiments will be de-
scribed first. Any deviation from this will be
mentioned at the appropriate place. The snails
were kept in crystallizing dishes about 20 cm in
diameter and 10 cm high, covered with a glass sheet
to prevent evaporation. Usually 500 ml of medium
were placed in every dish, which filled it to a depth
of about 2 cm. The aquaria were washed out
thoroughly once a week and filled with fresh water
to prevent the growth of algae, which both Wright
(1960) and Chernin & Michelson (1957) feared may
have affected their results. Most of the water used
came from one of two local streams and was vigor-
ously aerated for several days before use. On occa-
sions, a mixture of the two waters was used. A
physico-chemical analysis of these waters is given
in Table 1. One represents a typically soft water
and the other a very hard water from this area. No
substrate was provided and the snails were obliged
to deposit their egg masses on the aquarium walls
although it is known that they will select the dark
underside of stones if these are provided (Frank-
unpublished data). As all the work was done at
room temperature, the results of adiy one experiment
should not be directly compared with another as the
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TABLE 1
ANALYSIS OF TWO NATURAL WATERS

USED IN CULTURE EXPERIMENTS

Nels river a Boundary
~~ ~~~creek

Colour (APHA units) 32 11

Turbidity (p.p.m. SiO2) 13 1

pH 7.72 8.41

Conductivity (micromhos) 64 922

Alkalinity, bicarbonate
(p.p.m. CaCO3) 33 507

Calcium (p.p.m. CaCO3) 13 31

Magnesium (p.p.m. CaCO3) 14 540

Iron (p.p.m. Fe) 0.6 0

Manganese (p.p.m. Mn) 0.04 0

Chlorine (p.p.m. Cl) 2.6 35

Sulfate (p.p.m. S04) 0.9 46

Silica (p.p.m. SiO2) 12 45

Free ammonia (p.p.m. N) 0.001 0

Albuminoid ammonia
(p.p.m. N) 0.05 0.07

Nitrite (p.p.m. N) 0.0001 0.003

Nitrate (p.p.m. N) 0.09 5.3

Phosphate (p.p.m. P04) 0.04 0.02

Oxygen absorption, 4 hours
(p.p.m. 0) 0.8 1.1

a Mean of 18 determinations done in the course of three
years.

b Mean of 12 determinations done in the course of one year.

mean temperature during the course of the experi-
ments was probably not the same. Most of the work
was done at temperatures which varied between
200C and 300C. Biomphalaria pfeifferi has been
found to be very sensitive to changes in its environ-
ment at the height of summer when the ambient
temperature may be over 30°C for several hours
each day. This prevented any work being done with
this snail in mid-summer. The only noticeable
effect the colder weather had was to slow down the
rate of egg deposition and growth.
Groups (usually 10) of immature snails of exactly

similar size distribution were assembled by random
individual selection and these groups were again
distributed at ran,dom to the various aquaria at the
beginning of an experiment. Growth was estimated
with a low-power eyepiece micrometer across the

greatest diameter of the shell and expressed in
millimetres. Snails were usually of such an age that
those developing the fastest began egg deposition
some two weeks after the commencement of an
experiment. All eggs were removed, counted and
discarded at least at weekly intervals although
Chernin & Michelson (1957) could not detect that
they had any effect on the parent populations. No
work was done on the effect of crowding on the
snails but casual observation has shown that there
is a quite considerable effect. In order to keep
population pressure constant, any snail dying was
immediately replaced by one of the same size. This
in itself introduces errors but they are thought to
be less than those caused by allowing the survivors
the advantage of lessened crowding.
The suitability or otherwise of a condition has

been judged solely by its effect on the relative
fecundity, growth and mortality, as these are most
easily observed and recorded. By fecundity is meant
the number of visibly viable eggs laid by the snail.
No records were kept of the fertility, i.e., the number
of these eggs that hatched successfully. Of the three
factors, it is felt that fecundity is probably the most
sensitive index of favourability to the species. In
the tables, the results have been expressed as the
mean and standard deviation of a number of repli-
cates of: (1) the total number of eggs laid by the
snails of one aquarium, and (2) the mean increment
in size of the snails in one aquarium (not final size
attained).

Mortality is the total number of snails dying
during the course of an experiment in the whole
group expressed as a percentage of those starting
the experiment.

DIET

The object was to find some simple source of food
readily available locally, not to discover the exact
dietary requirements of Biomphalaria. In order to
discover whether they had any dietary preferences
and to assist in selecting possible foods, the Biom-
phalaria were presented initially with a choice of
four different types of food-the leaves of lettuce
(Lactuca), lucerne (Medicago) and grenadilla (Passi-
flora) and Standen's (1951) alginate formula. Colton
(1908) tried a similar experiment with Lymnaea
columella, using mainly the leaves of Elodea and
Myriophyllum, but admits that his results were
unsatisfactory and he was unable to make any
generalizations. Standen (1948) found that Elodea
and Potamogeton were very popular with Planorbis

532



FACTORS AFFECTING FECUNDITY OF BIOMPHALARIA PFEIFFERI IN GLASS AQUARIA

boyssyi and Bulinus truncatus. Aquatic weeds were

not tested as they are not nearly so easy to cultivate.
A hard water (conductivity 890 ,umhos, Ca

60 p.p.m.) was used as medium. Relying on Crabb's
(1929) results, it was decided to use only the outside
leaves of lettuce as he seems to have established that
the inner blanched leaves are inferior for adult snails.
The leaves were all scalded with boiling water as it
was soon discovered that snails would not feed on

leaves until they had been softened by boiling or

putrefaction. The alginate mixture was prepared
as described by Standen (1951). A total of 40 snails
was presented with a choice of four different types
of food and the number feeding on each type was

recorded once a day (at 8 a.m.) for four weeks. The
results of this test were as follows:

Lettuce
Alginate
Lucerne
Grenadilla

4.5
4.0
1.2
1.0

As there seemed no doubt that Biomphalaria
disliked the leaves of grenadilla and as the results
of a short experiment, not reported here, showed
that snails that fed exclusively on them grew ex-

tremely slowly, these leaves were dropped from suc-

ceeding trials.
In the second dietary experiment, a mixed water

was used (conductivity 450 ,umhos, Ca 22 p.p.m.),
changed at weekly intervals. The snails were given
all the food they could consume and the old food
and eggs removed and counted three times a week.
The leaves of lettuce and lucerne and the alginate
formula were all tested alone and also in pairs with
eight replicates for each type of diet. The results
of the experiment after 12 weeks are shown in
Table 2. A statistical test confirmed that any pair
of foods was significantly better than any one

singly. Although the mean growth and fecundity
for a diet of lettuce and lucerne was higher than for
any other mixed diet, it was not significantly so.

It is not understood why lucerne alone or in com-

bination with the alginate formula should have had
such a marked effect on the mortality. A mixture
of lettuce and lucerne leaves was selected as the
preferred diet and used in all subsequent experi-
ments.

In order to have food readily available at all times
of the year it has been found convenient to dehy-
drate the lettuce and lucerne. The dehydrated
product is also simpler to weigh accurately when
it is necessary to control the diet precisely. From

TABLE 2
EFFECT OF DIETARY COMBINATIONS

ON BIOMPHALARIA a

Mor-
Diet type Fecundity Growth tality

Lettuce and lucerne 1 638±381 eggs 3.37±1.32 mm 6.2 %

Lettuce and alginate 1 472±532 eggs 3.29±1.16 mm 11.2 %

Lucerne and alginate 1 100±224 eggs 3.13±1.52 mm 77.5 %

Alginate 609±126 eggs 2.43±1.12 mm 27.5 %

Lucerne 600±367 eggs 2.46±0.88 mm 40.0 %

Lettuce 503±349 eggs 2.36±0.90 mm 11.2 %

a Means and standard deviations of eight replicates over a
12-week period. Medium changed weekly; 500 ml per aquarium .

inorganic salt analysis it would appear to be very
constant in composition, thus an ideal laboratory
food. Claugher (1960) has also found dehydrated
lettuce to be preferable to the fresh leaves. A com-
parison was made between fresh scalded leaves and
the dehydrated mixture. In both cases the snails
were given all they could consume and the old food
and eggs removed three times a week. The medium
which had a conductivity of 64 ,umhos and a calcium
content of 13 p.p.m., was changed at weekly inter-
vals. As the dehydrated food never reconstituted
fully when placed in water it was actually more
concentrated than the fresh product. This is prob-
ably the reason why it would seem from Table 3
to have been so superior to the fresh diet, although
the experiments of Erickson et al. (1961) with
alginated mixtures seem to have shown that there
are other factors to be considered besides the con-
centration of nutrients in the food.

TABLE 3
COMPARISON BETWEEN A FRESH

AND DEHYDRATED DIETa

D9et type Fecundity Growth tality

Dehydrated lettuce
and lucerne 1 186±165 eggs 4.08±0.08 mm 1.2 %

Freshly scalded let-
tuce and lucerne 589±108 eggs 3.63±0.06 mm 0.0 % b

a Means and standard deviations of eight replicates over a
12-week period. Medium changed weekly; 500 ml per aquarium.

b One whole aquarium died out (i.e. 12 %) but this is not
thought to be due to the experimental conditions and has been
omitted.
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TABLE 4
EFFECT OF AERATION ON BIOMPHALARIA a

Form of aeration Fecundity T Growth Mortality BOD

Stagnant with aeration 1 533 ± 62 eggs 2.46 i 0.24 mm 10% 1.1 p.p.m.

Flow with external aeration 1 277 t 132 eggs 2.9 ± 0.09 mm 3.3 % 0.9 p.p.m.

Stagnant with no aeration 933 ± 159 eggs 2.83 ± 0.18 mm 6.6 % 1.7 p.p.m.

a Means and standard deviations of six replicates over a 12-week period. Medium changed only
at monthly intervals; I litre per aquarium.

ARTIFICIAL AERATION

In an early experiment a comparison was made
between a group of four vigorously aerated aquaria
each holding 1 litre (conductivity 64 ,umhos, Ca
13 p.p.m.) and 21 snails and a similar group which
was not aerated. The medium was changed at
weekly intervals. Under these conditions the stag-
nant unaerated aquaria produced five times as many
eggs over six weeks as the aerated aquaria and the
growth of the snails was slightly better.

Subsequently an experiment was run for 12 weeks
to judge the effect of artificial aeration on snails
when the aquarium medium was renewed only
once a month. The water mixture used on this
occasion had a conductivity of 450 ,umhos and a

calcium content of 22 p.p.m. Here there were

10 snails per aquarium with 1 litre of medium in
each and only six replicates. From Table 4 it can be
seen that when the medium was not renewed at
frequent intervals aeration led to greater fecundity,
although there was no statistically significant
difference between bubbling air directly through the
medium and arranging for it to be aerated outside
and returned with as little disturbance as possible
afterwards (indirect aeration). Nevertheless, as in
the previous test, growth was better in the non-

aerated aquaria.
Colton (1908) seemed to think that it was possible,

but by no means proven, that a large surface area

relative to volume was beneficial to Lymnaea.
Contrary to our earlier results he found that artificial
indirect aeration promoted growth, but it would
seem that whether aeration will prove advantageous
or not depends largely on how often the medium is
renewed. In those aquaria where the medium was

changed at weekly intervals, aeration inhibited
fecundity but when it was changed at monthly
intervals the opposite was true, no doubt because

artificial aeration stirred up the medium and facili-
tated the oxidation of harmful metabolites. This
would explain the apparent discrepancy between
our results obtained when the medium was renewed
at weekly and monthly intervals and Colton's,
in which the medium was apparently never changed.
This is borne out by the results of a single determina-
tion of biochemical oxygen demand done at room
temperature for 24 hours on the medium after it
had been in the aquarium for one month (see
Table 4).

One other unexplained and undesirable effect
of artificial direct aeration was that snails often
tended to leave the water in large numbers in an
attempt to aestivate on the walls of the aquarium
above the water level.

AQUARIUM MEDIA

As such a large proportion of the snail (up to
90% dry weight in Biomphalaria) consists of calcium
carbonate it seemed worth while to investigate the
effect of varying the calcium concentration of the
medium. The role of magnesium was ignored for
the time being as it contributes less than 2% towards
the shell.
The two natural waters already mentioned were

used plus a mixture with a conductivity of 450 ,umhos
and 22 p.p.m. calcium (expressed as calcium car-
bonate). There were eight replicates for each type
of water and every aquarium was provided with
10 snails and 500 ml of medium, the latter changed
once a week. A summary of the results is given in
Table 5. A statistical analysis showed that snails
in those aquaria with the lowest concentration of
calcium grew significantly faster and deposited
significantly more eggs than either of the other
two groups. This was a totally unexpected result.
Also unexpected was the extremely high mortality
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TABLE 5

EFFECT OF CALCIUM CONCENTRATION
ON BIOMPHALARIA a

Water hardness Fecundity 1 Growth - Mor-

13 p.p.m. CaCO3 1 820±488 eggs 3.41±1.11 mm 14.3%

22 p.p.m. CaCO3 1 030±284 eggs 3.36±0.96 mm 6.2 %

31 p.p.m. CaCO3 407±313 eggs 2.39±0.51 mm 73.7 %

a Means and standard deviations of eight replicates over
13-week period. Medium changed weekly; 500 ml per aquarium.

of snails kept in the medium with the highest con-
centration of calcium. Colton (1908) came to the
conclusion that, on the whole, saturated solutions
of certain calcium salts seemed beneficial to the
growth of Lymnaea, calcium sulfate particularly
so. Crabb (1929) attempted to grow Lymnaea in
calcium-free water but remarked that his experiments
had no marked significance other than that in every
instance snails reared in calcium-free water failed
to grow normally.
A single analysis of the aquaria with the least

calcium showed them to contain an average of
14.3 p.p.m. aggressive carbon dioxide by the end
of the week (i.e., just before the medium was re-
newed). It was thought that this aggressive carbon
dioxide was probably the active agent which caused
the snail shells in this aquarium to start eroding
some eight weeks before they did in the others. The
erosion was not caused by algae of the sort reported
by Goetsch & Scheuring (1926) or Collins (1897).
Neither do the shells appear to have been damaged
by the radulae of other snails. Usually the umbilicus,
which is deeply sunk into the surface of the shell
and is the oldest part, was the first to show signs of
erosion. During anaerobiosis it is well known that
molluscs use the calcium of their shell as a buffer

TABLE 6
EFFECT OF EXCESS CALCIUM CARBONATE

ON BIOMPHALARIA a

Water Fecundity Growth T Mortality

Without free CaCO3 303 ± 79 eggs 2.44±0.11 mm 0.0 %

With excess CaCOa 51 ± 38 eggs 2.24±0.33 mm 1.2 %

a Means and standard deviations of four replicates over a
nine-week period. Medium changed daily; 500 ml per aquarium.

to prevent a rise in blood pH, and this gives rise to
erosion of the inner layers of the shell. All damage
observed in these experiments was on the external
surfaces and the pigmented periostracum was the
first to be penetrated.

In order to test the effect of neutralizing the
aggressive carbon dioxide in an attempt to reduce
shell erosion a comparison was made between a
group of aquaria provided with free calcium car-
bonate and another without. As in the previous
experiments, eight replicates were used for each
condition with 10 snails per aquarium. The medium
used for the experiment was natural water with
12 p.p.m. calcium, renewed daily. In those aquaria
to which excess (1 g) calcium carbonate was added
the dissolved calcium rose to between 40 p.p.m.
and 60 p.p.m., due no doubt to the action of the
aggressive carbon dioxide from the snail respiration
and their faecal matter which brought more and
more calcium into solution.

In nine weeks the snails without excess calcium
grew faster and laid more eggs than those provided
with calcium (Table 6). The aquaria without free
calcium accumulated 6.6 p.p.m. aggressive carbon
dioxide by the end of the day, whereas those with
a thin layer of finely divided calcium carbonate on
the bottom had only 2.1 p.p.m. (mean of eight
determinations). In an attempt to compare the
extent of the damage in the two groups of snails an
arbitrary erosion scale was set up. Those snails
with no visible damage were given a score of 0,
those with only the umbilicus (i.e., first two whorls)
eroded a score of 2, and those with both the um-
bilicus and the more exposed portions of the shell
eroded a score of 3. Using this scale it was estimated
at the end of nine weeks that snails exposed to the
greater concentration of aggressive carbon dioxide
exhibited a total of 213 units of erosion whereas
those with free calcium carbonate only had 57 units.
The erosion was thus almost directly proportional
to the concentration of aggressive carbon dioxide.
The role of calcium in ionic antagonism is well

known and Abdel Malek (1958) has drawn attention
to the probable importance of the ratio of sodium
to calcium in snail ecology.' As the concentration
of sodium in the preceding experiments did not
keep pace with the very great increase in calcium

1 This is also discussed by: Schutte, C. H. J. & Frank, G. H.
Observations on the distribution of freshwater mollusca and
chemistry of the natural waters in the south-eastern Transvaal
and adjacent northern Swazilana'. Bull. Wld Hlth Org. (in
press).
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concentration, three natural waters were selected
in which there were suitable differences in the
calcium and sodium concentrations and an experi-
ment was conducted in an exactly similar fashion.
The results after six weeks are shown in Table 7.
It would appear from these that a relatively high
concentration of calcium (18 p.p.m.) favoured
growth; in fact there was a statistically significant
increase in growth each time the calcium content
was doubled and this was not affected by a nearly
sevenfold increase in the Na/Ca ratio. Fecundity,
however, would appear to be definitely depressed
by an increase in the Na/Ca ratio. Significantly
fewer eggs (at the 5% level) were laid in water of
9 p.p.m. calcium but with a Na/Ca ratio of 4.0 than
in a water of 4.4 p.p.m. calcium and a Na/Ca ratio
of 2.3. It should be noted that since calcium, unlike
sodium, is taken up from the water by the snail in
appreciable amounts (unpublished data; see also
Robertson, 1941) the Na/Ca ratio increases the
longer the medium remains in the aquarium. It has
often been suggested that some inhibitory substance
(pherome) may be secreted by the snail and prevent
growth under crowded conditions (Wright, 1960)
but it is possible that the converse first suggested
by Semper (1874) may actually be the true state of
affairs-namely, that the snails deplete some

ingredient essential to their well-being present in
the water, and that it is the lack and not excess of
this that gives rise to reduced growth and fecundity
in crowded conditions.

Finally a soft natural water was adjusted with
double glass-distilled water and solutions of calcium
and sodium bicarbonate to give three experimental
media all with a Na/Ca ratio of 1 but with a 4, 8 and
16 p.p.m. calcium content. The water was changed
thrice weekly. The results are given in Table 8 based

TABLE 7

ROLE OF SODIUM/CALCIUM RATIO
IN NATURAL WATERS a

Water hardness |ara Fecundity iGrowth Mty

18 p.p.m. CaCO3 0.6 602±120 eggs 2.77±0.16 mm 2.5 %

9 p.p.m. CaCO3 4.0 264± 58 eggs 2.60±0.09 mm 10.0 %

4.4p.p.m.CaCO3 2.3 391± 119 eggs 2.44±0.13 mm 12.5 %

a Means and standard deviations of eight replicates over a
six-week period. Medium changed thrice weekly; 500 ml per
aquarium.

TABLE 8
ROLE OF SODIUM/CALCIUM RATIO

IN ARTIFICIAL MIXTURES a

Water hardness Fecundity Growth tality

16 p.p.m. CaCO3 1 195±142 eggs 2.44±0.03 mm 0.0 %

8 p.p.m. CaCO3 979±246 eggs 2.14±0.06 mm 1.7 %

4 p.p.m. CaCO3 721±185 eggs 1.99±0.07 mm 0.0 %

a Means and standard deviations of six or eight replicates
taken over a seven-week period. M3dium changed three times
a week; 500 ml per aquarium. Na/Ca ratio = 1 at all calcium
concentrations.

on a seven-week p-riod. Thbere w3re eight repli-
cates for the medium with the lowest calcium con-
centration but only six each for the other two.
Unfortunately the higher calcium conentrations
(8 p.p.m. and 16 p.p.m.) appeared to predispse the
snails to somr disease which wiped out two aquaria
in each group. As the deaths were not considered
directly attributable to the calcium concentration
they have been omitted from the calculation of the
results. The latter show that whil- t'he Na/Ca ratio
was kept at 1 and the calcium concentration varied
there was a statistically significant increase in the
fecundity when the concentration was increased
from 8 p.p.m. to 16 p.p.m. but not when it was
increased from 4 p.p.m. to 8 p.p m. There was also
a significant increase in growth rate for each dou-
bling of the calcium concentration. From other
unpublished data it would appear probable that fur-
ther increases in calcium (even when the ratio of so-
dium to calcium is kept to 1) only serve to increase
mortality markedly and to depress fecundity,
although growth seems to be favoured.

"POLLUTION

In the hope of discovering some means to stimulate
Biomphalariapfeifferi to greater fecundity and growth
and in view of the numerous suggestions in the
literature that snails are favoured or otherwise by
some forms of domestic sewage it was thought
worth while to examine briefly the effect of very
dilute male urine, sterilized by filtration, on snails.
The original medium had a conductivity of 57 ,umhos
and 1 ml fresh urine was added per aquarium,
bringing the conductivity to 59.5 ,tmhos. Each
aquarium contained 10 snails and 500 ml of medium,
changed at weekly intervals. There were eight
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TABLE 9
STIMULATING EFFECT OF MILD " POLLUTION,, a

-~~~~~~~~~~~~Mr
Water Fecundity Growth tality

0.2 % urine 1 619±469 eggs 4.81±0.17 mm 23.7 %

Stream water 1 141±403 eggs 4.60±0.27 mm 13.7%

a Means and standard deviations of eight replicates over a
12-week period. Medium changed weekly; 500 ml per aquarium.

replicates for both the control and the "polluted"
media. At the end of 12 weeks (see Table 9) the
snails in the " polluted " medium had deposited

more eggs and had also grown larger than those
in the control and the difference was shown to be
statistically significant. A more " polluted " medium
with 10 ml urine/aquarium/week proved un-
successful, resulting in a lowered fecundity.

CONCLUSION

From this series of experiments conducted on
Biomphalaria pfeifferi (Krauss) in glass crystallizing
dishes, each containing 500 ml of medium renewed
weekly and 10 snails, it would seem that a diet of
dehydrated lettuce and lucerne, no artificial aeration,
a CaCO3 concentration of approximately 18 p.p.m.
and a sodium to calcium ratio of 1.0 give an optimum
fecundity and growth and a very low mortality.

RIESUMt

L'auteur expose le d6tail d'experiences destinees i
identifier les facteurs de croissance et surtout de f6condit6
du mollusque Biomphalaria pfeifferi 6lev6 dans des aqua-
riums. La fecondit6 est exprim6e par le nombre des aeufs
pondus dans 1'aquarium. En faisant varier le milieu de
culture, en particulier en ce qui concerne 1'aeration arti-
ficielle, la concentration en sodium et surtout en calcium,
ainsi que I'alimentation des mollusques, l'auteur parvient
i la conclusion qu'en op6rant avec des cristallisoirs

contenant 500 ml de milieu de culture renouvel6 chaque
semaine, obi vivent au d6part 10 mollusques, les meilleurs
resultats en ce qui concerne la fecondit6, la croissance
et la faible mortalit6 sont obtenus lorsque les mollusques
sont nourris avec de la laitue et de la luzeme, lorsque
l'on n'aere pas artificiellement le milieu, lorsque le rap-
port des concentrations de sodium et de calcium est
egal a 1.
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