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Abstract
During a histological survey of razor clam, Ensis arcuatus, carried out between 2008 and 2010 in four
commercially important beds from Galicia (NW Spain), heavy bucephalid sporocysts infections were
observed causing gonad castration. These sporocysts were reported in E. arcuatus from Galician
coast in a previous study. In order to know the infection current levels, prevalence of sporocysts
aﬀecting E. arcuatus was calculated and statistically compared with previous data. The results
showed that overall prevalence levels in this study remained low. To advance in their taxonomic
characterization, sporocysts containing cercariae in diﬀerent phases of development were isolated
in vivo and analyzed by light microscopy. Some cercariae were also processed for scanning electron
microscopy (SEM) to describe their surface structure. Sporocysts and cercariae morphology were in
concordance with the typical characteristics of the family Bucephalidae. Metacercariae larval stages
of unidentiﬁed digenean trematodes were also reported encysted in diﬀerent tissues, but without
signiﬁcant eﬀects for the razor clams.

Introduction
Razor clam Ensis arcuatus (Jeﬀreys, 1865) is an

ment strategies based on scientiﬁc knowledge.

important infaunal bivalve mollusc resource exploited in Galicia (NW Spain), with an average

Diﬀerent biological aspects have been studied

annual production of 212 tons from 2008 to
2010, which involves a market average value

in E. arcuatus Galician populations, including
growth, reproductive cycle and biochemical
composition (Darriba, 2001; Darriba et al.,

of 2.2 million euros (data from Plataforma Tecnolóxica da Pesca, Consellería do Mar). The
most important natural beds, responsible for

2004, 2005). A comprehensive histopathological survey has also been recently completed
(Darriba et al., 2010). None of the parasites

the majority of this production, are located in
the SW coast of Galicia.

detected in this study was OIE notiﬁable and
the majority of the symbionts and conditions

The expanding commercial harvest of this

observed in razor clam tissues did not cause
host damage. Nevertheless, bucephalid dige-

mollusc requires the development of manage-

nean sporocysts were detected in some samples

* Corresponding author’s e-mail: clopez@cimacoron.org

4, Bull. Eur. Ass. Fish Pathol., 32(1) 2012

causing moderate or severe damage to the host
depending on the intensity of infection. High
intensities of bucephalid sporocysts disrupt the

tode larval stages aﬀecting E. arcuatus and to
advance in their taxonomic characterization.

invaded tissues and organs, causing castration,
interference with the circulatory system and
depletion of reserves leading to host weakness

Materials and methods

and death (Lauckner, 1983). Sporocyst infection could be a cause for concern if prevalence
reached epidemic levels in Galician E. arcuatus

of the Ría de Pontevedra, Lourizán (42º 24.8’N,
8º 41.3’W), Placeres (42º 24.5’N, 8º 41.1’W) and
Marín (42º 23.5’N, 8º 42.9’W); and the last bed sit-

populations (Darriba et al., 2010). The development of a continuous active pathological survey,
in the most productive razor clam natural beds,

uated in San Martiño Island (42º 12.1’N, 8º 54’W),
in the outer of the Ría de Vigo (Figure 1).

was proposed by Darriba et al. (2010) to monitor
the sanitary status of the exploited populations

At diﬀerent times between 2008 and 2010, depending on the site studied, monthly samples

and point to management strategies preventing
problems if it was necessary.

from 14 to 22 adult razor clams (>100 mm in
length) were collected by diving (Table 1). Once
in the laboratory, the valves were separated and

The present study reports the results of an epidemiological survey performed from 2008 to

gills, mantle and visceral mass were examined
macroscopically for evidence of macroparasites,

2010 to determine the infection levels of trema-

gill lesions, shell chambers, abnormal coloration

This study was performed in four Ensis arcuatus
subtidal beds. Three beds located in the inner

Figure 1. Map of Galicia (NW Spain) showing the location of Ensis arcuatus beds sampled: Lourizán (LO),
Placeres (PL) and Marín (MA), in Ría de Pontevedra, and San Martiño (SM), in Ría de Vigo.
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and other malformations. Pieces of digestive
gland, gonad, kidney, foot, mantle lobes, labial
palps and gills were taken from every sampled

and post-ﬁxed with buﬀered 1% OsO4 for 1h
at 4ºC. Samples were dehydrated through a
graded ethanol series (50 to 100 %), passed

specimen, ﬁxed in Davidson’s solution (Shaw
and Bale, 1957) and embedded in paraﬃn.
Paraﬃn blocks were sectioned at 5-μm with a

through hexamethyldisilazane and air-dried.
Dried specimens were mounted on colloidal
silver covered stubs and spuer-coated with

microtome. Tissue sections were deparaﬃnized,
stained with Harris’ hematoxylin and eosin and
examined by light microscopy. The percent-

pure gold. Observations were made using a
Hitachi S570 scanning electron microscope,
operating at 15 kV.

age of razor clams aﬀected by trematodes was
determined for each sample. Prevalence and
their 95% conﬁdence intervals of the diﬀerent

Results

trematode larval stages were calculated for the
whole study period for each site. Prevalence

the present study: 238 from Lourizán, 263 from
Placeres, 297 from Marín and 260 from San

paired comparisons between study sites were
performed using a critical ratio (Z) test on the
diﬀerence between two independent propor-

Martiño. Histological sections showed the presence of diﬀerent trematode larval stages in all
studied beds (Table 1).

tions given the proportion and sample size in
each sample. A critical level of 0.05 was consid-

The macroscopic examination of some razor

ered for the rejection of the hypothesis tested.
Previous prevalence data from San Martiño
bed (Darriba et al., 2010) were also statistically

clams intensely infected by trematode sporocysts showed yellow to pale orange gonad with
spongy texture. Under the light microscope,

compared with the present study results in
order to assess trematode impact at the population level. All these tests were performed using

branched sporocysts were detected with numerous enclosed cercariae at diﬀerent stages
of development. This wide range of cercariae

EpiCalc 2000 soware Version 1.02 (Gilman
and Mya, 1998).

developmental stages was also observed by
histology. The mature cercaria stage had the
typical morphology of Gasterostomata (Figure

When macroscopic examination of razor clams
revealed some heavy infections by trematode

2) with a ventral mouth leading directly into the
pharynx, two long contractile tails (or furca),

sporocysts, living sporocysts were dissected
under a binocular microscope and spontane-

resembling horns aached to a tail stem, and
an anterior rhynchus independent of the diges-

ously shed cercariae were wet mounted and
analysed under light microscope. Some cercariae were processed for scanning electron

tive system. Cercariae had a high capacity of
contraction and elongation but, when relaxed,
they were slightly pear shaped with the anterior

microscopy (SEM) to describe their surface
structure. Cercariae isolated for SEM were

end being the narrowest.

ﬁxed in 3% glutaraldehyde buﬀered with 0.1M
sodium cacodylate (pH 7.4) for 3 h at 4ºC. Fixed

Scanning electron microscopy (SEM) observations revealed that the sporocysts were cy-

specimens were washed 3 times in this buﬀer

lindrical and presented narrower and wider

A total of 1,058 razor clams were analysed in
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Table 1. Prevalence (%) of trematode larval stages of razor clams, Ensis arcuatus, from diﬀerent locations.
Lourizán (LO.), Placeres (PL.), Marín (MA.) in Ría de Pontevedra (R.P.) and San Martiño (S.M.) in Ría
de Vigo (R.V.).

Trematode sporocysts
Date

R.P.
LO.

2008

2009

2010

PL.

Trematode metacercariae

R.V.
MA.

S.M.

R.P.
LO.

PL.

R.V.
MA.

July

0

10

August

0

0

September

0

0

S.M.

October

10

0

10

0

November

0

5

10

0

December

0

6

0

0

35

0

January

0

-

5

5

-

0

February

0

-

0

5

-

0

March

0

7

0

5

7

0

April

0

0

0

0

5

20

0

0

May

0

0

0

0

0

15

7

5

June

0

0

5

0

5

40

5

0

July

0

0

5

0

6

25

5

0

August

0

0

5

-

10

35

0

-

September

0

0

5

0

30

30

5

0

October

-

0

-

0

November

0

0

20

0

December

5

5

53

10

January

0

0

44

0

February

0

-

29

-

March

0

0

50

0

April

0

0

20

20

May

0

5

June

0

0

Overall prevalence

0.84

1.14

2.03

0.38

7.56

30.80

2.02

3.08

95% conﬁdence

0.15

0.30

0.83

0.02

4.67

25.35

0.82

1.44

interval limits

3.33

3.57

4.58

2.46

11.88

36.82

4.56

6.20

- : Not sampled by technical problems
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Figure 2. Mature cercaria of a bucephalid trematode under binocular microscope. r, rhynchus; m, mouth;
f, furca; ts, tail stem.

areas. The narrower areas had microvilli in

because it always appeared heavily aﬀected by

the surface while the wider ones presented a
smooth surface devoid of microvilli (Figure 3).
SEM observations conﬁrmed the body details

this parasite, with complete castration in most
of the infected cases (Figure 5).

observed in mature cercariae using light microscopy but permit us to recognize a slightly
elevated area with a small oriﬁce resembling a

Sporocysts prevalences were consistently low
during all the period surveyed (Table 1) and
overall prevalences were not statistically diﬀer-

rudimentary sucker in the anteroventral end
of the body, just before the posterior end of

ent (P>0.05) among all the studied beds. A statistical comparison, between prevalences reported

the rhynchus (Figure 4). The body tegument
surface was covered by spines and armed with

for San Martiño bed in 2003-2004 (Darriba et
al., 2010) and our data (2009-2010) for the same

alternating rows of scales, which were absent
in the tail.

bed, showed that overall prevalences were not
statistically diﬀerent (P>0.05).

The histological analysis showed trematode

Digenean trematode metacercariae were ob-

sporocysts in the gonad. Digestive gland, kidney
and gills were usually aﬀected to a lesser degree,

served by histology encysted in diﬀerent tissues
of razor clams: labial palps, mantle lobes, diges-

but the gonad seemed to be the primary target

tive gland, gills and foot (Figure 6). Mean diam-

organ of infection and sporocysts proliferation

eter of the cysts was 129.1 ± 13.0μm (mean ± SD, n
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Figure 3. Scanning electron micrograph of a bucephalid sporocyst showing a wider area (W) with smooth
surface and a narrower area (N) covered by microvilli.

Figure 4. Scanning electron micrograph of a mature cercaria showing surface ultrastructure and body
details. ts, tail stem; f, furca; m, mouth; rs, rudimentary sucker; r, rhynchus.
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Figure 5. Light micrograph of Ensis arcuatus gonad totally invaded by bucephalid sporocysts (arrowhead)
enclosing numerous cercariae at diﬀerent stages of development (arrows). H. and E. staining.

=10) and, normally, only one cyst per histological
section was observed, without host inﬂammatory reaction. Trematode metacercariae were

Discussion

found in every analysed sample from Placeres

larval stages (sporocysts and metacercariae) affecting Ensis arcuatus from the southern Rías of

with an overall prevalence of 30.8 % (achieving
a maximum of 53% in December 2009) and in
almost every monthly sample from Lourizán

This study reports epidemiological data related
to prevalence of diﬀerent digenean trematode

Galicia. It also provides morphological features
contributing to ascertain sporocysts taxonomic

with an overall prevalence of 7.56 % (maximum
of 30% in September 2009). In contrast, metacer-

characterization.

cariae were detected in Marín and San Martiño
very few months and with low prevalences

Sporocysts, enclosing developing cercariae,
were observed parasitizing the gonad and other

(Table 1). Statistical comparison of study sites
aending to metacercariae prevalences showed

tissues of E. arcuatus, this species acting as a ﬁrst
intermediate host. Sporocysts and cercariae

the next gradient outline: Placeres > Lourizán >
[Marín = San Martiño] (Table 1).

morphology, described by both light and SEM
microscopy, coincide with typical features of
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Figure 6. Metacercaria of digenean trematode (arrow) encysted in foot (star). H. and E. staining.

the family Bucephalidae, included in the suborder Gasterostomata which is under revision
(Overstreet and Curran, 2002). The small oriﬁce
identiﬁed by SEM, in the posterior end of the
rhynchus in the mature cercaria, reminds the
rudimentary anterior sucker reported in bu-

and more studies on the progressive development of the anterior sucker of the metacercaria
are needed to conﬁrm this theory (Richardson,
1990). Furthermore, the presence or not of this
rudimentary sucker is not a taxonomic criteria and a more detailed determination of the

cephalid cercariae of Bucephalus haimeanus and
Rhipidocotyle campanula (Mahews, 1973; Rich-

systematic position of this trematode is really
diﬃcult. Labratrema minimus (Bucephalidae)

ardson, 1990). Richardson observed characteristic papillae on both sides of the rudimentary
sucker of R. campanula, which also appeared in
the anterior end of the metacercaria sucker, and

sporocysts and cercariae were reported aﬀecting cockles Cerastoderma edule in diﬀerent beds

postulated that the anterior sucker of the metacercaria could be formed from the rudimentary

along the coast of Galicia (Iglesias et al., 2003),
some of them near to E. arcuatus beds.

anterior sucker of the cercaria. Information

The importance of the infection in molluscs by
trematode sporocysts can have signiﬁcance at

about the rudimentary anterior sucker is scarce

two levels (Cribb, 2005): the individual (con-
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sidering the individual damage induced) and
the population (depending on the prevalence

al., 1994). Nevertheless heavy infections have
been shown to reduce growth and survival in

of infection). At the individual level, a disruption of invaded tissues and castration of razor
clams aﬀected by high intensities of bucephalids

bivalves (Lauckner, 1987; Desclaux et al., 2002;
Wegeberg and Jensen, 2003; Thieltges, 2006).
Tissue hyperplasia induced by metacercarial

sporocysts were observed in this study. This
is a very common consequence of sporocysts
infections in bivalves (Cheng, 1967; Lauckner,

larvae was also reported (da Silva et al., 2009).
Even when histology is not the best technique

1983; Lasiak, 1991, 1993; Coustau et al., 1993;
Heasman et al., 1996; Calvo-Ugarteburu and
McQuaid, 1998; Boehs et al., 2010) that was
previously reported by Darriba et al. (2010) in
E. arcuatus from Galicia. Additionally, interference with the circulatory system and depletion of reserves leading to host weakness and
death have also been reported in some mollusc
species (Lauckner, 1983). At the population
level, prevalences estimated for every study site
were very low (lower than 5 %, even considering
the upper limit of the 95 % conﬁdence interval). Furthermore, statistical comparisons with
previous data suggest there is not a temporal
increase in sporocysts prevalence levels. These
results suggest that bucephalid trematode is not
a threat for E. arcuatus populations.
Metacercariae reported infecting E. arcuatus in
the present and previous studies (Darriba et
al., 2010) show this mollusc species also may
act as second intermediate host for trematodes.

to diagnose metacercariae infections (especially
to determine their intensity), the low proportion
of infected razor clams detected (with exception of Placeres bed) and the absence of pathological damage in all the specimens aﬀected
suggest that digenean metacercaria cysts are
not a problem to E. arcuatus from Galicia.
Statistical comparison of study sites aending
to metacercariae prevalences suggests a gradient inner-outer scheme but probably a more
complex explanation drives our results. Villalba
et al. (1997) reported in Mytilus galloprovincialis
higher symbiont loads in the most inner sites
in the Rías comparing with outer sites. These
authors explained these results arguing that
the inner zones of the Rías have lower rates of
water renewal and higher levels of pollution
than the outer zones, and therefore encounters
between mussels and infective stages are more
probable and stress levels higher in the inner
zones. Nevertheless, digenean trematodes have
very complex life cycles, with a minimum of two

Digenean metacercariae cysts of Renicola roscovita and Himasthla spp. reported in American

intermediate hosts. Factors like abundance and
density of the diﬀerent intermediate and ﬁnal

razor clam Ensis americanus (=directus) from
the North Sea region (Krakau et al., 2006) and
cysts of Curtuteria spp. detected in pericardial

hosts are important to determine the prevalence
and intensity of infections (James et al., 1976;
Lauckner, 1983; Thieltges, 2007) and would be
considered to explain the prevalence diﬀerences
detected in the four razor clam populations

glands of Solen marginatus from Galicia (Rodríguez et al., 2009) conﬁrm razor clams as
common second hosts of digenean trematodes.
Metacercariae infections generally have lile
or no negative eﬀect on their host (Bower et

studied.
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