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Short communication

An observation of the turbellarian Paravortex sp. in the
New Zealand scallop Pecten novaezelandiae (Bivalvia: Pectinidae)
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Abstract In a novel association the turbellarian
rhabdocoel Paravortex sp. was observed in a group
of the scallop Pecten novaezelandiae. Flatworms
were more frequently observed in gaping and dead
scallops, although the average density of flatworms
in infested scallops was low. Scallops which were
non-gaping contained very few flatworms.
Flatworms occurred throughout the entire digestive
system of the scallops with the majority found in the
intestine.
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INTRODUCTION

While holding a group (n = 282) of the scallop
Pecten novaezelandiae Reeve, 1853 from the same
cohort (mean shell height = 43.73 ± 0.32 mm) in the
laboratory a change in the behaviour of a large
number of the scallops was observed over a period
of 54 days. This was characterised by mantle retrac-
tion, gaping of the valves and poor swimming abil-
ity, followed by death. A sample of three affected
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scallops was dissected revealing the presence of the
turbellarian rhabdocoel Paravortex sp. (family
Graffillidae) within the scallop's digestive system.

The occurrence of turbellarian rhabdocoels in a
variety of marine bivalves such as cockles, mussels,
and oysters (Atkins 1934; Freeman 1957; Jennings
& Phillips 1978; Wardle 1980; Jennings 1981;
Bower et al. 1994) has been well documented al-
though the effects that these infestations may have
on the host are not well understood. The occurrence
of Paravortex sp. within P. novaezelandiae has not
been previously documented (Leibovitz et al. 1984;
Bower et al. 1994).

MATERIALS AND METHODS

To determine the extent and nature of the infestation,
the remaining scallops (n — 106), were categorised
as either gaping, non-gaping, or dead, and dissected
under a stereo microscope in the following manner:
the valves of each scallop were opened by severing
the adductor muscle at the point of its attachment to
the left valve, and the external surfaces of all tissue
examined. The point at which the intestine joined the
stomach with its surrounding digestive gland was
then severed. The stomach was opened and carefully
searched, and the digestive gland gently teased apart.
Lastly, the intestine was opened along its entire
length.

RESULTS

Dissection of the scallop tissues revealed that there
were significant differences in the prevalence of flat-
worm infestation (Chi-square = 12.98, P < 0.05)
among the three groups of scallops (Table 1). The
highest prevalence occurred in gaping scallops
(74.6%), followed by dead scallops (51.4%), with
non-gaping scallops having the lowest prevalence
(20%).

The intensity of infestation of the scallops was
low, with a mean number of 2.77 ± 0.3 flatworms
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per scallop. There were no significant differences in
the intensity of infestation among gaping, non-gap-
ing or dead scallops (ANOVA, P > 0.05).

Flatworms occurred only in the scallop's diges-
tive system, almost exclusively in the intestine (Ta-
ble 1), where they were found with their ventral
surfaces in contact with the epithelial tissues of the
scallops. Anteriorly rounded with a tapering poste-
rior, they possessed conspicuous eye-spots and a
subterminal ventral mouth. Uniformly ciliated and
pinkish in colour, they were capable of rapid direc-
tional locomotion outside the host when released
from the digestive tract.

DISCUSSION

In most other examples of bivalves infested with
Paravortex there appears to be no evidence of direct
physical damage caused to the host (Jennings &
Phillips 1978; Wardle 1980; Fleming et al. 1981;
Jennings 1981), although the rhabdocoel Graffilla
buccinicola has been found to supplement its diet of
the host's partially digested food by removing intact
cells from the digestive epithelium (Jennings 1981).
Consequently, many of these associations have been
termed as entosymbiotic. However, there remains the
possibility that, if the host is physically stressed or
becomes weakened, then the presence of flatworms
could become deleterious to the host through com-
petition for food within the host's digestive system.

The presence of most flatworms in the intestine
of the scallops may indicate that they are feeding on
cellular debris from the disintegrating host digestive
cells passed into the intestine, or even food particles
rejected by the scallop's stomach sorting process. As
the digestive gland of bivalves comprises large num-
bers of acini opening into a smaller number of sec-
ondary ducts, which in turn open into a still smaller
number of main ducts opening into the stomach, the
presence of flatworms in the digestive gland of P.
novaezelandiae may reduce the absorption of di-
gested food through mechanical blockage.

Paravortex sp. could sometimes be observed occu-
pying the main ducts, their bodies expanded across
the width of the ducts, therefore blocking or imped-
ing particle transport.

Given the low intensity of infestation observed,
and that not all gaping or dead scallops contained
flatworms, we cannot conclude that the flatworms
are the cause of the change in scallop behaviour,
particularly if the flatworms are only feeding on the
scallop's digested food as has been demonstrated for
other Paravortex (Jennings & Phillips 1978;
Jennings 1981). Some other factor may have caused
the change in scallop condition and the presence of
the flatworms may be simply opportunistic. Further
study is clearly needed to determine the exact nature
of the relationships that exist between P. novae-
zelandiae and Paravortex sp.
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Table 1 Prevalence (percentage of scallops infested) and intensity (mean + SE number of flatworms in infested
scallops) of Paravortex sp. in Pecten novaezelandiae from dead (n = 37), gaping (n = 59), and non-gaping (n = 10)
scallops. Distribution of flatworms within the scallop's digestive system is expressed as a percentage.

Health status

Dead
Gaping
Non-gaping

% infested

51.4
74.6
20.0

Intensity

2.32 ±0.39
2.91 ±0.43

l ± 0

% digestive

3.13
3.71

% stomach

3.13
0.74

% intestine

93.74
91.11

100

% rectum

4.44


