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External morphological differences between Crepidostomum farionis
and Crepidostomum metoecus (Trematoda: Allocreadiidae),
parasites of salmonids, as revealed by SEM
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Abstract. Scanning electron microscopy examinations of trematode specimens belonging to Crepidostomum farionis (O.F.
Miiller, 1784) and C. metoecus Braun, 1900, collected from brown trout, Salmo trutta fario L., in the Czech Republic, made it
possible to study their surface morphology including details not described previously. The tegument of both species bears
numerous characteristic papillae around the oral sucker (in C. metoecus also around the ventral sucker) and the ventral and dorsal
surfaces of the forebody, exhibiting a high degree of variability in numbers and arrangement, with tegumental bosses forming
lateral fields on the forebody and minute sensory receptors with submerged cilia scattered on the surface of the dorsal part of the
oral sucker. In addition to marked differences in the size, shape and position of the oral muscular lobes, both species distinctly

differ in the number of genital pores: two separate pores in C. farionis and a single pore in C. metoecus.

In European salmonids, trematodes of the genus
Crepidostomum Braun, 1900 are represented mainly by
two species, C. farionis (O.F. Miiller, 1784) and C.
metoecus Braun, 1900, that are also reported from
palaearctic Asia and North America and the former also
from North Africa (Slusarski 1958a, Yamaguti 1971,
Caira 1989). In Europe, both species are among the
most common and widely distributed freshwater para-
sites of brown trout, Salmo trutta L., and other species
of salmonids, frequently occurring in them in common
infections. Occasionally they are found in cottids
(Cottus spp.), balitorids [Barbatula barbatula (L.)] and
some other fishes sharing the same environment with
salmonids. Both species are morphologically rather
similar and, as mentioned by Slusarski (1958a, b) and
Ergens (1963), in the past C. metoecus was frequently
mistaken for C. farionis.

Slusarski (1958a) and Ergens (1963) carried out a
detailed comparison of the morphology of C. farionis
and C. metoecus based on the light microscopical
examinations of extensive materials from salmonids
from the Vistula River basin and the South Baltic in
Poland and from all three main river basins (the Rivers
Elbe, Oder and Danube basins) in former Czecho-
slovakia. Ergens (1963) considered the following four
characters to be reliable differentiating features: position
of the cirrus sac opening relative to the caecal bifurca-
tion; relative size of ventrolateral, dorsal and dorso-
lateral muscular oral lobes; size of the pharynx; and size
ratio of the pharynx and the oral sucker.

A recent study (including scanning electron micro-
scopy) by Choudhury and Nelson (2000) of Crepido-
stomum opeongoensis Caira, 1985, a parasite of North
American hiodontids, has shown that surface morphol-
ogy, especially the presence and distribution of various
tegumental structures, may provide additional specific
characters in trematodes of this genus. Because similar
data on C. farionis and C. metoecus from European
salmonids have not yet been published, both species
have recently been examined by the scanning electron
microscope (SEM) and the results obtained are pre-
sented herein.

MATERIALS AND METHODS

In this study, 10 gravid specimens of C. farionis and 10
gravid specimens of C. metoecus, both from the intestinal tract
of brown trout, Salmo trutta fario L., were used; specimens of
the former were collected from brown trout of the Rasnice
River near Hnilisté, southern Bohemia, on 27 June 2000,
whereas those of the latter from the Homolsky Brook in Velké
Btezno, northern Bohemia, on 16 August 2000; both streams
are in the Czech Republic and belong to the Elbe River
drainage system. After washing in physiological saline, the
trematodes were fixed in hot 4% formaldehyde, postfixed in
1% osmium tetroxide, dehydrated though graded ethanol and
acetone and then subjected to critical point drying. The
specimens were sputter-coated with gold and examined with a
JEOL JSM-6300 scanning electron microscope at an accelerat-
ing voltage of 15 kV.
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RESULTS

Crepidostomum farionis (O. F. Miiller, 1784)
Figs. 1,3 A-C

The body is elongate-oval, with the maximum width
in the region of the ventral sucker. The tegument is
unarmed, transversely striated. The anterior end bears
the subterminal oral sucker provided with six muscular
lobes (3 pairs); whereas the ventrolateral pair is formed
by rather large, laterally oriented and in en face view
almost triangular lobes distinctly projecting outward
from the oral sucker (Fig. 1 B, C), both dorsal and
dorsolateral pairs are formed by small, transversely oval
papilla-like lobes not protruding or slightly protruding
out from the body surface (Fig. 1 D, E, F); the latter
may be very reduced as is visible in Fig. 1 D; lobes are
rather far from each other. The bases of ventrolateral
lobes are continuous with the inner margin of the dorsal
part of the sucker, which appears to form a narrow but
distinct edge (Fig. 1 E). The oral opening is oval.

The ventral sucker is approximately twice as large as
the oral sucker, very broad, situated approximately at
the border of the first and the second fourths of the body
length. In all specimens studied the body region of the
ventral sucker was markedly elevated, with a broad, slit-
like opening situated transversely to the body axis (Fig.
1 A). No tegumental papillae were observed around this
sucker. There is not one common genital pore, but the
male and the female pores are distinctly separated,
located close to each other (Fig. 3 B, C); the female
pore is median, whereas the male one is situated
obliquely anterior to the former (shifted to the left side);
tegument around both genital pores may form two
lateral elevations (Fig. 3 C) in some specimens. The
genital pores are situated ventrally, slightly posterior to
mid-line between the two suckers.

Three types of tegumental formations, papillae,
bosses and minute sensory receptors with submerged
cilia, were observed. The papillae are distributed around
the oral opening and on the forebody (Fig. 1 A); no
papillae were found in the acetabular region or on the
hindbody. The papillac around the oral opening and on
the forebody are numerous and are of two types, larger
and smaller (Fig. 1 B, D, E). Although many of them
are symmetrically arranged, there are many that are not
and, apparently, a considerable variability exists in their
numbers and arrangement. Nevertheless, there are
always five characteristic larger papillae on the ventral
and ventrolateral margin of the oral sucker and two
pairs of papillae on the inner surface of the dorsolateral
wall of the buccal cavity (Fig. 1 B); as can be seen in
Fig. 1 D and 1 E, the arrangement and numbers of
papillae on the dorsal and dorsolateral part of the oral
sucker may differ considerably. The numerous tegu-
mental papillae on the ventral side extend posteriorly to
the level of the ventral sucker; on the dorsal side of the
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body they extend posteriorly approximately to the level
of genital pores, but they are less numerous.

Tegumental bosses are weakly developed and are
limited to two ventrolateral fields between ventrolateral
oral lobes and sides of the ventral sucker (Fig. 1 A); no
bosses were observed on the dorsal side of the body.
Numerous minute sensory receptors appearing as pores
under a lower magnification were found irregularly
scattered on the terminal part of the oral sucker.

Crepidostomum metoecus Braun, 1900
Figs.2,3D,E

The body is rather elongate, with the maximum width
in the region of the ventral sucker. The tegument is
unarmed, transversely striated. The anterior end bears
the subterminal oval sucker provided with six marked
muscular lobes arranged in three (ventrolateral, dorsal
and dorsolateral) pairs; all lobes are approximately
equal in size, large, rounded, distinctly projecting out-
ward from the oral sucker (Fig. 2 B, E, F); lobes are
close to each other. The bases (their anterior parts) of
ventrolateral lobes are continuous with the inner margin
of the dorsal part of the sucker, forming a narrow but
distinct edge (Fig. 2 F). The oral opening is oval.

The ventral sucker is approximately of the same size
as the oral sucker, being situated in about one fourth of
the body length. The body region of the ventral sucker
is elevated, the opening of the sucker is transversely
oval (Fig. 3 D). The single genital pore (Figs. 2 A, 3 E)
is situated ventrally, slightly posterior to mid-line
between the two suckers.

Three types of tegumental formations, papillae,
bosses and minute sensory receptors with submerged
cilia, were observed. The papillae are distributed mainly
around the oral sucker, the ventral sucker and on the
ventral and dorsal surfaces of the forebody (Fig. 2 A,
E). The papillaec around the oral opening and on the
forebody are of two types, larger and smaller (Fig. 2 A,
E, F). Although many of them are symmetrically
arranged, there are some asymmetrical papillae and the
numbers of papillae are not identical in all specimens
(compare, e.g., Figs. 2 B and 2 F). However, some of
these papillae are always present; for example, there are
always five characteristic larger papillae on the ventral
and ventrolateral margin of the oral sucker and a pair of
papillae on the inner surface of the dorsolateral wall of
the buccal cavity (Fig. 2 A, F); as can be seen from Fig.
1 A and 1 E, the numbers of tegumental papillae on the
ventral and dorsal sides of the body are not many and
extend posteriorly to the level of the ventral sucker on
the ventral side and to approximately the level of the
genital pore on the dorsal side. There are six large
papillae surrounding the ventral sucker (Fig. 3 D).

Tegumental bosses are well developed, numerous,
forming two lateral fields a short distance posterior to
the oral sucker and exceeding posteriorly the ventral
sucker (Fig. 2 A, E).
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Fig. 1. Crepidostomum farionis (O.F. Miiller, 1784), scanning electron micrographs of anterior part of body. A — distribution of
tegumental papillae and bosses on ventral side of forebody; B, C — tegumental papillac around oral opening, ventral and
subapical views (arrowheads show five characteristic larger papillae on ventral and ventrolateral margin of oral sucker and two
pairs of papillae on inner surface of dorsolateral wall of buccal cavity); D — anterior end of specimen with considerably reduced
dorsal and dorsoventral oral muscular lobes, sublateral view; E — anterior end of body, subdorsal view; F — distribution of dorsal
and dorsolateral oral lobes and tegumental papillae on anterior end of body, dorsal view. b — tegumental boss; d — dorsal oral
lobe; dl — dorsolateral oral lobe; e — edge of dorsal part of oral sucker; g — genital pores; v — ventrolateral oral lobe.
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Fig. 2. Crepidostomum metoecus Braun, 1900, scanning electron micrographs of anterior part of body. A — distribution of
tegumental papillae around oral opening and on ventral side of forebody (arrowheads show five characteristic larger papillae on
ventral and ventrolateral margin of oral sucker); B, C — anterior body end with marked oral muscular lobes, two types of
tegumental papillac and sensory receptors, apical and sublateral views; D — sensory receptor with submerged cilium; E —
distribution of tegumental papillac and bosses on dorsal side of anterior end of body, dorsal view; F — apical view of another
specimen with different number and arrangement of tegumental papillac on dorsal part of oral sucker (arrowheads show a
characteristic pair of papillae on inner surface of dorsolateral wall of buccal cavity). b — tegumental boss; d — dorsal oral lobe;
dl — dorsolateral oral lobe; e — edge of dorsal part of oral sucker; g — genital pore; p — tegumental papilla; r — sensory receptor
with cilium; v — ventrolateral oral lobe.
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Fig. 3. A-C — Crepidostomum farionis (O.F. Miiller, 1784) (A — middle part of body with ventral sucker, distinct genital pores
and tegumental papillae, ventral view; B — genital pores; C — genital pores with lateral elevations of tegument); D, E —
Crepidostomum metoecus Braun, 1900 (D — region of genital pore and ventral sucker; E — genital pore); scanning electron

micrographs. fg — female genital pore; mg — male genital pore.

Many minute sensory receptors appearing as pores
under a lower magnification were found irregularly
scattered on the terminal part of the oral sucker (Fig. 2
B); a higher magnification revealed the presence of a
typical cilium surrounded by the elevated tegument
(Fig. 2 D).

DISCUSSION

Although studies on Crepidostomum spp. based on
light microscopy have a long and rich history (see
Slusarski 1958a, Skryabin and Koval 1966), the
taxonomy of this genus including many nominal species
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parasitic mainly in freshwater fishes is unsatisfactory
and the species identification is complicated by
insufficient knowledge of the morphology of these
forms. Until Slusarski (1958a) provided detailed rede-
scriptions of Crepidostomum farionis and C. metoecus,
probably the only two species of this genus parasitising
salmonids in Europe, these two were frequently con-
fused and, consequently, many earlier published data on
the geographical distribution, hosts and biology of C.
farionis are unreliable, because, in fact, they may either
completely or partly concern the more frequent C.
metoecus.

It has been mentioned that Slusarski (1958a) and
Ergens (1963) carried out a detailed morphometrical
comparison of these two species based on light micro-
scopical examinations, oriented mainly to the internal
structure of the worms. The present study shows that
there are additional differences in the superficial struc-
tures of these species visible by SEM not previously
reported

The SEM study confirmed the previous observations
by Slusarski (1958a) and some subsequent authors that
the morphology (size, shape, location) of oral muscular
lobes is conspicuously different in these two species and
is one of the best interspecific differentiating features.

A very important interspecific difference found now
by SEM is that there are two separate genital pores in C.
farionis, whereas only a single genital pore (opening of
a common genital atrium) is found in C. metoecus. The
presence of a single genital pore is stated in the generic
diagnoses of Crepidostomum given by Hopkins (1933),
Skryabin and Koval (1966) and Yamaguti (1971) and in
the description of C. farionis provided, e.g., by Nicoll
(1909). According to Slusarski (1958a), C. farionis pos-
sesses a pocket-like genital atrium, although he illus-
trated two (male and female) separate genital pores
opening directly to the body surface.

To date, there are almost no data on the tegumental
structures in Crepidostomum spp. In her revisionary
work dealing with North American papillose Allo-
creadiidae, Caira (1989) provided scanning electron
micrographs of the anterior end of eight North Ameri-
can Crepidostomum spp. including C. farionis and C.
metoecus (these two based on specimens from British
Columbia, Canada), mentioning the presence of tegu-
mental papillae in them. Choudhury and Nelson (2000)
found by SEM that the North American species Crepi-
dostomum opeongoensis possessed three types of
tegumental structures: tegumental papillae (around the
oral and ventral suckers and on the ventral and dorsal
surfaces of the body), tegumental bosses (on the dorsal
surface of the forebody), and minute pores of sub-
tegumental ducts (on ventral oral lobes and along edges
of dorsolateral and dorsal lobes).
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In this study, tegumental papillac and bosses were
found in both C. farionis and C. metoecus. The papillae
are more numerous in C. farionis as compared to those
in C. metoecus. In both species they extend posteriorly
to the level of the ventral sucker on the ventral side and
to the level of the genital pores on the dorsal side. In
contrast to what was found in C. opeongoensis, the
tegumental papillae in both congeneric European spe-
cies are much more numerous, highly variable in their
numbers and arrangement, although some papillac are
paired or have a characteristic position around the oral
sucker; this intraspecific variability is also apparent
when scanning electron micrographs of conspecific
North American specimens (Caira 1989) are compared
to those of the present European material; characteristic
six papillac around the ventral sucker found in C.
metoecus were not observed in C. farionis. Five large
papillae around the ventral side of the oral sucker were
present both in the two European species studied and in
C. opeongoensis (Choudhury and Nelson 2000).

The tegumental bosses were poorly developed in C.
farionis and better developed in C. metoecus, in both
species forming two lateral fields on the forebody, ex-
tending slightly to ventral and dorsal sides. In contrast,
bosses in C. opeongoensis are on the dorsal surface
(Choudhury and Nelson 2000).

The series of closely-set openings of subtegumental
ducts were not observed in C. farionis and C. metoecus,
but their presence on the anterior edge of the dorsal part
of the oral sucker cannot be excluded in these species.
On the other hand, minute sensory receptors with sub-
merged cilia, which appear as pores, were found ir-
regularly scattered on the dorsal part of the oral sucker
in both species. As far as the author knows, these
receptors were not previously found in adult Crepido-
stomum spp., although they have recently been reported
in the cercaria of a Crepidostomum sp. by Bogéa and
Caira (2001).
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We have found that the generic name Paraseuratoides
Moravec, Salgado-Maldonado et Aguilar-Aguilar, 2002 is a
junior homonym to Paraseuratoides Wang, 1984. Therefore, a
new name, Gibsonnema nom. n., is proposed to replace it (the
new genus is named in honour of David 1. Gibson, a well-
known English helminthologist).

These two genera are monotypic, belonging to the
seuratoid family Quimperiidac Gendre, 1928, and both their
type species are parasitic in swamp-eels (Synbranchidae,
Synbranchiformes). However, they are well separated
morphologically. In contrast to Gibsonnema, the genus
Paraseuratoides is characterised mainly by a toothless buccal
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cavity, a bulbously inflated anterior end of the oesophagus and
the presence of caudal alae in the male.
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