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Abstract
A parasitological survey of the bivalve Chamelea gallina was carried out from natural beds of the
Adriatic Sea, where anomalous mortalities were observed during the last years (1997-1999). The
occurrence of protozoans belonging to the families Porosporidae, Hemispeiridae and
Trichodinidae was recorded. Porosporidae of the genus Nematopsis, present with 4 species, showed
a prevalence of 100%, irrespective of sampling localities, season or bivalve size, but differences
were found when percentage of infection was calculated per organ. As for the genus Porospora
this is the first record in C. gallina. Among Hemispeiridae, the genera Ancistrum and Boveria
were found in the gills. The results suggest that severe infections of protozoans of the genus
Nematopsis could cause a not negligible respiratory sufferance, with a possible role in the decline
of the natural banks.

Introduction
Among epizootic pathogens affecting bivalve
molluscs an important component is repre-
sented by parasites. Marteilia refringens and
Bonamia ostrea are considered to be responsi-
ble of two majors diseases of Ostrea edulis in
France (Grizel and Tigè, 1979; Pichot et al.,
1980), in the USA Crassostrea virginica is af-
fected by two species of the genus
Haplosporidium (H. nelsoni and H. costale) and
by Perkinsus marinus, and mortalities in natu-
ral banks of Crassostrea commercialis in Aus-
tralia were attributed to Marteilia sydnei  (Wolf,
1979). These parasites, as well as Perkinsus

olseni in Haliotis rubra and H. laevigata;

Mikrokytos mackini in Crassostrea gigas, Ostrea

edulis, O. puelchana, O. denselomellosa and
Tiostrea chilensis and Mikrokitos roughley in
Saccostrea commercialis, are included in two
Directives (91/67/EEC and 95/70/EEC) con-
cerning the animal health conditions govern-
ing the placing on the market of aquaculture
animals and products.

Bivalve protozoans are usually considered
symbiont rather than true parasites, but at
present the common belief is that they can
become pathogenic if other factors, such as
predators, competitors, climatic and salinity
changes, pollution, may intervene to stress
natural beds.
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Little data on the parasites of Chamelea gallina

is available. In Italy reports are given in
Berrilli et al. (1998) and Canestri Trotti et al.

(1998 a, b). In the present paper the results of
a parasitological monitoring of the clam are
reported, carried out in a wide area of Adri-
atic Sea, where commercial fishery is wide-
spread and anomalous mortalities were ob-
served during the last years.

Materials and Methods
Starting from June 1997 samples of Chamelea

gallina were caught from 58 localities at dif-
ferent depths (between 3 and 11 m) in the
Adriatic Sea between Caorle in the North
(45°34’3N - 12°50’4E) and Punta della Penna
in the South (42°11’0N - 14°41’4E). A total of
1172 specimens were examined.

Molluscs were brought alive to the lab, and
examined within the 24 hours following cap-
ture.  Fresh squash mounting of mantle, gills,
siphon, digestive gland and gonads, cytologi-
cal examination of gills and histological sec-
tions were performed. The number of clams
examined for each sampling locality de-
pended on the availability, with a minimum
of 20 clams examined. Maximum length of the
valves was measured (average 25.91 mm
±3.72). The size was selected by the use of a
commercial fishing dredger. Clam sex was de-

termined by microscopic observation, with
the exception of those examined during the
quiescence in the reproductive cycle, when
gonadic tissue appears strongly reduced or
completely lacking, hence the presence of
sexually not determined specimens.

Prevalence according to Bush et al. (1997) and
values of percentage of infection per organ
were calculated. Standard error of percentage
(SE) (Dahlberg, 1948) was estimated to test the
influence of sampling size. Chi-square tests
were performed to evaluate significance of the
differences of percentage of infection per or-
gan. Besides in 5 sampling localities, where
mortalities occurred, a semiquantitative esti-
mate of infections (density) by Nematopsis spp.
was made on the basis of the number of
oocysts for microscopic field at 400x, accord-
ing to the following scheme: + = 1-5; ++ = 6-
10; +++ = 11-20; ++++ = >20.

Results
Fresh mounts and cytological examination
revealed the presence of protozoans of the
families Porosporidae, Hemispeiridae and
Trichodinidae (Table1).

Porosporidae
Morphological and morphometric study al-
lowed the identification of two genera:

etisaraP eltnaM slliG nohpiS dnalGevitsegiD sdanoG

eadiropsoroP sispotameN .ps )17.0±(86.39 )66.0±(45.49 )43.1±(30.03 )24.1±(81.16 )73.1±(91.33

aropsoroP .ps )12.0±(15.0 )22.0±(06.0 )91.0±(34.0

eadiriepsimeH murtsicnA .ps )76.0±(45.5

airevoB .ps )00.1±(28.31

eadinidohcirT )21.0±(71.0 )21.0±(71.0 )21.0±(71.0

Table 1. Percentage of infection (±SE) by parasites for each organ.
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Nematopsis Schneider, 1892 and Porospora Sch-
neider, 1892.

Nematopsis
Oval oocyst characterized by a single elon-
gated and curved sporozoite inside, circular
section, pointed apex with an apical pore
(micropilus), thickness of wall 0.5µm. Mor-
phological and morphometric study on 300
oocysts, allowed the identification of 4 spe-
cies according to Belofastova (1996): N.

portunidarum (10-11x6.8-7µm), N. incognito (15-
15.7x10.5-11.7µm), N. legeri (13-16x7-8.1µm)
and N. duorari (16.5-18.9x9.8-14µm). These
reports are the first finding for the Adriatic
Sea and, concerning  N. duorari, for the host.

Porospora sp.
Sporozoites form ovoid clusters (35-50x30-
45µm) in the host’s phagocytes, each formed
by 10-15 fusiform sporozoites, 18-20 mm in
length, with one extremity rounded and the
other pointed. Nucleus subequatorial. This is
the first record of the genus for Chamelea

gallina.

Hemispeiridae
Two genera, Ancistrum Strand, 1928 and
Boveria Stevens, 1901 were detected. These
parasites were found in the gills both by fresh
and cytological examination.

Ancistrum sp.
Oval body (60-70x25-30mm), with concave
ventral surface and convex dorsal one, both
with cilia. Cytostome near posterior end of the
body. Macronucleus (20-25x19-25µm) occu-
pies half of the body, micronucleus anterior
to macronucleus. Many feeding vacuoles and
a contractile one in the posterior half of the
body. Many species of this genus are reported
from bivalve molluscs of the Gulf of Naples
(Issel, 1903). As preliminarily reported in
Berrilli et al. (1998) this is the first record for
the host and the Adriatic Sea.

Boveria sp.
Body truncated at the posterior end, rounded
at the anterior one (50-90x18-40µm),
cytostome near posterior end. Cilia of the
same length, except for the peristomal ones.
Macronucleus oval (10-18x12-20µm) in the an-
terior half of body, micronucleus anterior to
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Figure 1. Percentage of infected clams showing different density of infection by Nematopsis spp. for each
organ.
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it. Many feeding vacuols and a contractile one
in the posterior half of body. Issel (1903) found
in the gills of many bivalves of the Gulf of
Naples, including C. gallina, the species
Boveria subcylindrica var. concharum consider-
ing it a real parasite, able to attach to the gill
tissue by the cytostome.  The comparison with
Issel’s description didn’t allow the identifica-
tion with this species. As preliminarily re-
ported in Berrilli et al. (1998) this is the first
report of the genus Boveria from the Adriatic
Sea.

Trichodinidae
Trichodinids were found in a single sampling
site with very low prevalence. This is the first

report of trichodinids in C. gallina; the low
values of prevalence could indicate an acci-
dental infection.

Prevalence and density of infections
Morphometric study allowed the identifica-

tion of 4 species of the genus Nematopsis.
However since the specific identification of
each parasite was not possible, prevalences
are referred to Nematopsis spp. This genus

showed the value of prevalence of 100%, as
it was found in all the specimens in all the
sampling localities. No patterns of infesta-
tion are shown depending on the sampling
locality, season or bivalve size. Differences
of percentage and density of infection can
be observed when each organ was consid-

ered separately (X2=1951.58, P<0.01); as
shown in Table 1 and Fig.1 respectively, the
values were significantly higher in gills and

mantle, through which parasite invasion
takes place (Cheng, 1988). In these sites

clusters of oocysts adhering each other can
be found (Fig.2). The spread of the parasite
to all organs is probably due to the trans-

port mediated by host phagocytes
(Lauckner, 1983; Bower et al., 1994). The

Figure 2. Nematopsis sp.: cluster of oocysts in the
gill tissue (500x).

Figure 3. Percentage (± standard error) of infection by Nematopsis spp. for organ and host sex.
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parasite doesn’t reproduce in the bivalve
host, and the massive presence is due to the

cumulative effect of recurring infections.
According to clam sex the only statistically
significant difference was observed in the
digestive gland (X2=50.77, P<0.01), where

values of percentage of infection (±SE) were
for males 50(±2.36), females 62.32(±2.34) and

for not determined 76.53(±2.47) (Fig.3).

Concerning Porospora sp. (Fig.4) the observed
prevalence was very low (0.60%), with a maxi-
mum percentage of infection in the gills (Ta-
ble 1), in contrast with what reported by
Canestri Trotti et al. (1998c), who found
prevalences ranging from 13,3 to 100% in
Callista chione from the Adriatic Sea.

Ancistrum sp. and Boveria sp., both found ex-
clusively on the gills,  showed the maximum
prevalence in those sampling localities where
mortalities of clams were observed. The two
species often have shown to co-occur in sam-
pling localities. In Fig.5 values of prevalence
of the two species are reported considering
host sex. For both species maximum
prevalences were recorded for sexually unde-
termined host specimens, but differences are
not significant.

Ciliophora of the family Trichodinidae pre-
sented very low prevalence (0.17%) and were
found almost by chance.

Discussion
Prytherch (1938 and 1940) retained infesta-
tions by Nematopsis as cause of mass
mortalities in  Crassostrea virginica banks from
the Atlantic coast of USA. Other authors
didn’t subscribe this point of view (Landau
and Galtsoff, 1951; Sprague and Orr, 1955;
Sprague, 1970). More recently Azevedo and
Cachola (1992) considered the parasites to be
pathogenic, producing histopathological
changes, with lesions on the surface of the
gills, thus confirming the hypothesis of Hatt
(1931) for N. legeri, who considered the pen-
etration of the gymnospore to have a lytic ac-
tion on the gill cells.

In our observations Nematopsis’s oocysts ap-
peared not homogenously distributed in the

Figure 4. Porospora sp. in the digestive gland
(1000x).
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Figure 5. Prevalence (% ± standard error) of Boveria
sp. and Ancistrum sp. for host sex.
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tissues of the different organs. Sometimes sin-
gle oocysts were observed but usually they
were arranged in clusters composed of hun-
dreds of them. At the histological examina-
tion gill tissue appears sometimes mainly oc-
cupied or fully replaced by oocyst clusters.
The massive presence of this parasite, which
presented a prevalence of 100% and a very
high density, especially in such a vital organ
as the gills, suggests that in clams with severe
parasitic infections there could be a not neg-
ligible respiratory sufferance, with a possible
role in the decline of the natural banks.

In relation to Nematopsis life cycle, and in a
preliminary way, two crustacean species liv-
ing in the same area of the clam banks,
Diogenes pugilator and Liocarcinus vernalis,
were examined. In the intestine of both spe-
cies, gamonts of Nematopsis sp. were found,
and this is the first record in these crustaceans,
supposed to act as definitive hosts for
Nematopsis sp. in the Adriatic Sea. In particu-
lar Liocarcinus vernalis, very common in the
research area and usually predating clams,
may play an important role in the epidemiol-
ogy of Nematopsis.

Porospora sp. was recorded with low preva-
lence and the pathogenic role of these para-
sites is not certain.

No data is presently available in the literature
concerning pathogenicity of Ancistrum sp. and
Boveria sp., but as they are considered true
parasites their presence could exacerbate situ-
ations already compromised by the presence
of other pathogens or unfavourable condi-
tions.
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