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INFLUENCE OF DEPTH OF CULTURE IN THE INFECTION OF THE
EUROPEAN FLAT OYSTER (OSTREA EDULIS L.) BY BONAMIA OS-

TREAE

By A. LAMA & J. MONTES

Introduction

Bonamia ostreae, which had long been
recognised on the west coast of the USA
(Katkansky et al, 1969; Elston et al., 1986)
appeared in Brittany in 1979 (Comps et al.,
1980). Since then it has been detected in
several countries on the European Atlantic
Coast (Alderman, 1981; Van Banning,
1982; Polanco et al., 1984). In Galicia
(N.W. Spain), bonamiasis is the main
problem for the culture of the flat oyster.
Studies describing the prevalence of the
parasite and associated mortalities in
oysters cultured in different estuaries in
Galicia have already been reported
(Montes, 1992).

Since it is impossible to treat the oysters
therapeutically in the marine environment
alternative control methods are needed.
The resistance observed in oysters subject
to natural selection (Elston et al., 1987) as
well as during attempts at artificial selec-
tion, carried out in France (IFREMER,
1990), shows that Ostrea edulis possesses
genetic variability that is responsible for
differences of sensitivity to Bonamia
ostreae. In this study, the susceptibility of
two populations of flat oyster to Bonamia
was evaluated to determine if the oysters
coming from infected areas are resistant to
infection.

Strategies need to be developed in order to
reduce the negative effect of bonamiasis
(Van Banning, 1988; IFREMER, 1990). As
one approach to this objective, we have
evaluated a new approach to raft culture
using different depths in the water column.

Material and Methods

Two populations of O. edulis from differ-
ent origins were utilised in this study. The
first came from a natural settlement at For-
nelos (population F) in the Ortigueira estu-
ary where B. ostreae was detected in 1982
(Polanco et al., 1984). These oysters were
transferred to Arosa estuary when they
were eight months old. The second popu-
lation was obtained from a hatchery from
parents  collected in San  Cipridn
(population C), a Bonamia-free area
(Montes & Lama, 1992). These oysters
were four months old at the start of the
experiment.

The populations were maintained on the
same raft in Arosa estuary (Fig. 1), where
the culture of the oyster is a common activ-
ity and B. ostreae is present (Montes,
1992). Each population was divided so
they could be cultured at two depths: 1-2 m
and 8-9 m.

The number of dead oysters were recorded.
A total of 595 oysters were examined to
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Figure 1 - Location of San Ciprian (C),
Ortigueira ( F ) and Arosa (A) estuaries
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Figure 2 . - Infection rate by Bonamia ostreae in the populations F and C cultured at 1-2 m and
8-9m.
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Figure 3.- Death rate in the populations F and C cultured at 1-2 m and 8-9 m
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determine  the infection rate. For
histopathology, 5 mm thick sagittal sections
from every oyster, containing gill and di-
gestive gland were fixed with Davidson's
fixative and embedded in .paraffin. Tissue
sections (6um-thick) were stained with
Harris haematoxylin and eosin and exam-
ined.

The differences in the infection rate and
mortality were analysed by chi square test.

Results

B. ostreae was first detected in oysters cul-
tured at a depth of 8-9 m. Oyster popula-
tions at this depth also reached the highest
prevalences (Fig. 2) but the differences
were not statistically significant (P<0.03).
In contrast, the differences observed in the
infection rate between the population F and
C were significant (P<0.05)The mortality in
the first two months was similar in all
populations and no significant differences
were observed at that time. After that, dif-
ferences in mortality were observed, de-
pending on the oyster origin and the depth
of culture (Fig. 3).

In population F, death rate was significant
higher in the oysters cultured at 8-9 m than
in those cultured at 1-2 m (P<0.001), except
at the last sampling.

Population C coming from a Bonamia-free
area, exhibited the lowest death rate and no
significant differences (P<0.05) in relation
to the depth were detected in most of the
samples. Only in the last sampling, the mor-
tality in the oysters cultured between 8-9 m
rose sharply in parallel with an increase in
the infection rate up to 16%. The resultant
difference was highly significant (chi
square=59.62; d.f.=1; P<0.001). The cumu-
lative mortality in population C was consid-
erably lower than in the population F at the
end of the study. In summary, population C
had cumulative mortality values of 29.3 and
41.2% at 1-2 and 89 m respectively against

the 88.1% both 1-2 and 8-9 m for the
population F.

Discussion

Although one might expect that the oysters
from the infected area exhibited a certain
degree of resistance to bonamiasis, accord-
ing to Elston ef al. (1987), the lowest infec-
tion rate corresponded to the population C
from a non-infected area. It is known that,
in the estuaries where B. ostreae is present,
whereas the farmed oysters are highly in-
fected, the oysters out of the culture areas
are rarely affected by the parasite (Montes,
1992). Moreover, as a result of water cur-
rents in the estuary, the seed of the oyster
settled in the sample area could come from
infected as well as from non infected areas,
These circumstances would justify the lim-
ited influence of the natural selection.

More surprisingly was the low prevalence
of B. ostreae and the delay in its appear-
ance, in the population C. This population
was composed by younger and smaller in-
dividuals than population F and, it is known
that the oyster age is a factor that has
importance in the development of
bonamiasis (Grizel, 1985) that became more
evident when the oysters are older than 18
months (Montes, 1992).

With regard to the evolution of the infection
rate some conclusions can be extracted: the
infection rate was moderate, never higher
than 30%. This implies that the infection
rate did not increase linearly but its devel-
opment is the result of a complex balance
between new infections and mortality (Des
Clers, 1991), influenced by the variations in
the oyster condition. The environment and
the post-spawning stress increases mortali-
ties in infected oysters, occasioning a re-
duction in the infection rate (Montes et al.,
1991).

In relation to depth of culture the highest
prevalence of Bonamia and associated mor-
tality in the sub populations maintained be-
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tween §8-9 m of water indicate that depth of
culture is a factor of importance in the in-
fection by B. ostreae. This high prevalence
could be a consequence of a general weak-
ening in the defence system of the oysters
cultured deepest water, as reflected by the
death rate which was significantly higher in
oysters between 8-9 m than in those be-
tween 1-2 m. Studies that we are carrying
out at the present time indicate that proxim-
ity to the sea bottom could favour infection
by B. ostreae. On the basis of these results
we recommend rearing oysters in shallow
water (1-2 m) to lessen the adverse effects
caused by Bonamia. Other parameters
(density, culture methods etc.) must also be
considered in relation to the development of
bonamiasis,

Summary

Two populations of Ostrea edulis from different origins
(sites F & C) were divided to culture them at two depths
(1-2 and 8-9 m) in the Arosa estuary. The populations
were analysed with regard to Bonamia astreae infection
and death rate. The results show significant differences
between the populations. The parasite was detecled as
carly as two months in the oysters [rom site F (a
Bonamia-endemic area), whereas, in those from site C
(a Bonamia-frec area) it was detected only after nine
months. No acquired resistance was found in the oysters
coming from the endemic arca.

On the other hand, B. ostreae was first detected and
with higher prevalences in the oyster populations
cultured at 89 m than 1-2 m depth. Morcover,
mortalities were also significantly higher in the oysters
cultured between 8-9 m than in those cultured at [-2 m
(chi square test, P<0.001),
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