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conger (Pisces: Congridae), elucidated by scanning electron
microscopy
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Abstract. The external morphology of two bucephalid digenean parasites of Conger conger (Linnaeus) (Congridae, Anguilli-
formes) caught northwest of the Iberian Peninsula, Prosorhynchus crucibulum (Rudolphi, 1819) Odhner, 1905 and P. aculeatus
Odhner, 1905, were studied using scanning electron microscopy (SEM). SEM techniques elucidated new external morphological
details, mainly relating to the tegument and protruding organs, such as, in P. crucibulum, a papilla-like structure associated with
the pharynx and, in P. aculeatus, the cirrus. The tegument bears scale-like spines, which in both species are arranged quincun-
cially. The spines of P. crucibulum are wider than long and cover the major part of the body and rhynchus. However, no spines
were found in either the central apical depression of the rhynchus or in the middle of the ventral indentation. Also, spines were
rarely seen on the tegument around mouth, around the genital aperture or close to the excretory pore. P. aculeatus has spines of a
different shape, as wide as they are long and with a rounded margin. They cover the whole body and almost the entire rhynchus,

but none were found in the middle of the rhynchus or on its neck region.

Two species of Prosorhynchus Odhner, 1905, P.
crucibulum (Rudolphi, 1819) Odhner, 1905 and P.
aculeatus Odhner, 1905, are common parasites of the
conger eel Conger conger (Linnaeus) (Congridae,
Anguilliformes). They both infect this fish during their
adult stage and tend to be host-specific (Matthews
1973), although apparently maturing in other congrids.
Numerous authors have referred to their presence in the
conger eel and, in many cases, a description of its
morphology was provided (Odhner 1905, Nicoll 1910,
Baylis and Jones 1933, Jones 1943, Bray 1973,
Matthews 1973, Muifioz et al. 1989). Of the various
morphological features, the scaly tegument is particu-
larly important, as it is typical of bucephalids such as
Prosorhynchus spp. It plays a major role in the process
of attachment of the parasite to the host and in
maintaining its position in the intestine (Matthews
1973). As a detailed study of this feature could be very
useful in enabling a more accurate morphological
characterisation of these worms, an investigation of the
external features using scanning electron microscopy
(SEM) was undertaken. The results of this study are
presented below.

MATERIALS AND METHODS

Thirty-eight conger eels (Conger conger) were caught off
the northwest coast of the Iberian Peninsula between Vigo,
Spain and Vila Cha, Portugal during the months of May, 1998

and February, March, April, May, July and November, 1999.
All parasites were collected from freshly killed fish.

The alimentary tract was removed, placed in a saline
solution and kept in the refrigerator until examination. It was
then separated into four portions, the stomach and the anterior,
middle and posterior (rectal) regions of the intestine, prior to
being opened using scissors. Bucephalid digeneans were
collected and washed in saline solution, fixed with Berland’s
fluid and stored in 70% ethanol. Following Felgenhauer
(1987), the specimens used for SEM were cleaned in order to
remove excess mucus, dehydrated, coated with gold-palladium
(ratio 4:1, thickness 20 nm) and observed using a Hitachi SEM
2500 at an accelerating voltage of 15 kV.

Measurements of the tegumental spines were taken on
SEM specimens. Measurements of the total length and width
of the body were taken on worms mounted in glycerine-
ethanol (1 part glycerine to 3 parts 70% ethanol) using light
microscopy (LM) and are given as the mean + standard
deviation followed with the range and number of measured
specimens in parentheses. Additional observations of morpho-
logical details were also made using differential interference
contrast (DIC) and LM on recently collected (May, 2000) live
worms or those mounted in glycerine-ethanol; others were
processed for histology using standard methods. Paraffin
sections were stained with haematoxylin-eosin (H&E) and
resin sections were stained with toluidine blue.

Details of the prevalence and distribution along the
alimentary tract were recorded for each parasite species
(terminology follows Bush et al. 1997).
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RESULTS

Prosorhynchus crucibulum (Rudolphi, 1819) Odh-
ner, 1905 Fig. 2

The infection prevalence was 71%. The worms (n =
500) were mainly found in the anterior (70.0%) and
middle intestine (27.4%) (Fig. 1).

Body foliaceous (Fig. 2 A, B), flattened and elongate,
except distally where conical. Terminal rhynchus with
slight apical depression and five indentations, two
ventral (or subventral), one dorsal and two lateral (Fig.
2 C, D). Total body length 2,230 + 230 (1,880-2,600; n
= 20) um, width 858 £ 130 (600-1,080; n = 20) pm.

Most parts of body armed with large, narrow scale-
like spines; spines wider than long and arranged
quincuncially. No spines present in two regions of
rhynchus: central apical depression (Fig. 2 C) and
middle of ventral indentation (Fig. 2 D). Spines on
surface of remaining part of rhynchus small,
multipointed, widely dispersed (3.6 x 2.3 um) (Fig. 2 C-
E). Size of spines decreases along body. Largest spines
(4.3 x 3.3 um) between base of rhynchus and level of
mouth (Fig. 2 F). Towards posterior end of body, spines
diminished in size, with multipointed and less exposed
tips. Spines posterior to mouth 4.0 x 2.6 um (Fig. 2 G);
spines near genital pore smaller and more sparsely
distributed. Few spines also present in tegument around
mouth and around excretory pore at posterior extremity.

Mouth located in second quarter of body; pharynx
may be protruded 50 um above general body surface.
Single small, papilla-like structure present associated
with anterior region of pharynx, located on antero-
ventral wall of pharynx just inside mouth, where it
appears to overlie aperture of prepharyngeal pouch,
apparently formed from set of longer pharyngeal muscle
cells which are protruded to form digitiform, elastic
structure, 38 um wide in live worms under pressure of a
coverslip and 13-19 pm in fixed worms, 13-21 um long
in longitudinal sections; tip of papilla exposed (straight)
or covered by tegument (folded); this structure was seen
in SEM preparations (Fig. 2 H, I), worms mounted in
glycerine-ethanol and DIC observations of live worms
(Fig. 2 J) and sectioned material (Fig. 2 K, L). In
sagittal and frontal histological sections several gland-
cells were seen around prepharyngeal pouch. Exposed
antero-ventral wall of pharynx prominent within mouth
(Fig. 2 K). In one sectioned specimen possible secretion
was observed close to margin of mouth.

Deposition of voucher specimens: The

Natural History Museum, London, BMNH Reg. No.

2000.5.24.11-12.

Prosorhynchus aculeatus Odhner, 1905 Fig. 3

The infection prevalence was 68%. The worms (n =
2,036) found were mainly in the rectum (96.0%) (Fig.
1).

Body also foliaceous (Fig. 3 A, B) but only about
half size of P. crucibulum: total body length 1,027 +
160 (880-1,320; n = 15) pum, greatest width 475 + 118
(320-600; n = 15) pm.

Rhynchus circular, quite different from P. cruci-
bulum, covered with spines (2.3 x 2.3 pm) except for
depressed central region and neck (Fig. 3 C, D). Spines
disposed quincuncially (Fig. 3 C) throughout body, as
wide as long and with exposed tips of spines apparently
not pointed, decreasing in size towards excretory pore.
Largest spines (3.6 x 3.6 um) just posterior to rhynchus,
with circular outline (Fig. 3 E). Smaller spines (2.3 x
2.3 um) present anterior to mouth (Fig. 3 F) and even
smaller spines (1.7 % 1.7 um), apparently multipointed,
occurred posterior to mouth (Fig. 3 G).

In contrast to P. crucibulum, mouth not prominent,
located at about junction between third and last quarters
of body, and oriented towards posterior end of body
(Fig. 3 A, H).

Genital aperture on ventral surface, close to posterior
extremity; in one case protruded cirrus was very evident
(Fig. 3 I).

Deposition of voucher specimens: The

Natural History Museum, London, BMNH Reg. No.

2000.5.24.8-10.

%
100 -

B P. crucibulum B P. aculeatus

80 -

60 -

40

20 4

Middle
intestine

Anterior Rectum

intestine

Stomach

Fig. 1. Distribution of Prosorhynchus crucibulum and P. acu-
leatus in the gut of Conger conger.

DISCUSSION

Although Prosorhynchus crucibulum and P. acule-
atus have been recorded in numerous works, only a few
authors provide quantitative information on their
occurrence. Nicoll (1910) referred to these species as
being frequent in the intestine of the conger eel. For P.
aculeatus this author also mentioned that “it occurs in
moderate numbers”. Mufioz et al. (1989) made the first
references to prevalence and intensity values for these
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Fig. 2. Prosorhynchus crucibulum (Rudolphi, 1819) Odhner, 1905, scanning electron microscopy (A-I), differential interference
contrast (J) and toluidine blue stained histological sections (K, L). A — ventral view; B — lateral view; C — en face view of the
rhynchus; D — ventral view of the rhynchus; E — rhynchal spines; F — spines posterior to the rthynchus; G — spines posterior to the
mouth; H-J — mouth with papilla (arrow); K, L — longitudinal section through pharynx with papilla (arrow) and prepharyngeal
pouch (asterisk). Scale bars: A, B =250 pm; C =50 pm; D =43 pm; E-G =5 um; H-J =34 um; K=48 pm; L =11 um.

two parasite species in the conger eel, which were
caught off Valencia (on the Mediterranean coast of
Spain). Nevertheless, the figures presented by these
authors, i.e. prevalence of 2.6% and 1.3% for P.
crucibulum and P. aculeatus, respectively, are low in

comparison with those reported here, i.e. 71% and 68%,
respectively.

Matthews (1973) described distinct locations for each
of these species in the alimentary tract, a finding
confirmed in the present work. Indeed, extremely high
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Fig. 3. Prosorhynchus aculeatus Odhner, 1905, scanning electron microscopy. A — ventral view; B — dorsal view; C — en face
view of the worm; D — lateral view of the rhynchus; E — spines posterior to the rhynchus; F — spines anterior to the mouth; G —
spines posterior to the mouth; H — mouth; I — posterior extremity of worm showing genital aperture and protruded cirrus. Scale
bars: A=75um; B=88 um; C=38 um; D, =14 um; E-G=5 pm; H= 15 um.

values of occurrence were detected for P. crucibulum in
the anterior intestine and for P. aculeatus in the rectum.
Both species share the intestine of the conger eel,
although each tends to be restricted to a different niche.
According to Matthews (1973), this pattern of distribu-
tion reflects the relative size of the worm’s body and
rhynchus in relation to size of the folds of the host’s
intestinal wall, which decrease in size down the intes-
tine; hence P. crucibulum from the anterior intestine is
much larger than P. aculeatus from the posterior intes-
tine.

Several previous authors have referred to the
presence of spines on the tegument of these two species
of Prosorhynchus (see, for example, Nicoll 1910, Jones
1943, Bray 1973, Matthews 1973), but detailed
information on their morphology is scarce. Relevant
ultrastructural studies on bucephalids have been few and
not especially informative (Bilgees 1976, Shalaby and
Hassanine 1996, Tang et al. 1998), but indicate that
spine-shape may be a useful taxonomic criterion at the
specific level. Jones (1943) was the only author to give
measurements for the spines of P. aculeatus, taken in
specimens observed using light microscopy (LM).
According to him, the spines on the anterior body and
rhynchus were the largest (14 x 9 um); in other parts of
the body they were only 11 x 8 um. In our worms the
spines are apparently shorter and exhibit a different
shape, being wider than long; however, this can be
explained by the different techniques used. In SEM
observation only the exposed tip of the spines are
observed. Hence, apparently smaller dimensions may

have been obtained. The reported shape differences are
also probably caused by the lower resolution of LM
observations, as one can readily mistake the spines
themselves for the sockets within the tegument in which
they are implanted. Moreover, the rhynchal spine
measurements of our material are clearly smaller (2.3 x
2.3 um) than those from the anterior body (3.6 x 3.6
pm). Further down the body the spines become
gradually shorter, reaching a minimum size of 1.7 x 1.7
pm just posterior to the mouth.

Another interesting feature of these two species of
Prosorhynchus is that their spines are of a similar size,
despite the significant difference in body dimensions.
The largest spines of P. crucibulum measure 4.3 x 3.3
um, whereas those of P. aculeatus are 3.6 x 3.6 um.
The relatively larger size of the spines of P. aculeatus
may help the parasite’s attachment to the host, compen-
sating for the smaller rhynchus of this species.

Prosorhynchus crucibulum has no spines in the
middle of the ventral indentation of the rhynchus. This
may be related to features of the cercarial stage. In fact,
Matthews (1973) showed that, at the cercarial stage, the
apical region of the body forms a penetration organ,
which is covered with spines except in its central region.
As the metacercarial rhynchus has its origin in this
penetration organ, it seems that its central region
remains unspined through to the adult stage.

Perhaps the most interesting morphological feature
elucidated by the SEM investigation relates to the
region of the mouth of P. crucibulum. Matthews (1973)
described the digestive system of this species as
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typically bucephalid, with a mid-ventral mouth, muscu-
lar pharynx and sac-like intestine. He also indicated the
presence of a prepharynx and a prepharyngeal pouch
with associated prepharyngeal glands. According to this
author, the pharynx can be drawn down towards the
mouth by the contraction of the muscles that attach it to
the wall of the prepharynx and the body wall around the
mouth. This mechanism can even enable the protrusion
of the proximal end of the pharynx beyond the surface
of the body, such that the prepharynx, but not the
prepharyngeal pouch, is completely everted (Matthews
indicated that the prepharyngeal pouch is squeezed
during the process, possibly releasing the secretion of
the prepharyngeal gland-cells). Although, based on our
SEM observations, we cannot confirm this, the pharynx
clearly causes a protrusion of the body-wall in the
circum-oral region to a height of almost 50 um above
the general body surface. However, the most obvious
feature is a papilla-like structure located on the anterior
pharyngeal wall, which was detected in all specimens
studied using SEM and has not been described before.
Consideration of the function of this structure is
intriguing. It was seen in various degrees of protrusion
and once apparently associated with a secretion from the
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