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from  the  swamp-eel  Ophisternon  aenigmaticum  in  Mexico
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Abstract. Two new nematodes, Paraseuratoides ophisterni gen. et sp. n. (Seuratoidea: Quimperiidae) and Philometra ophisterni
sp. n. (Dracunculoidea: Philometridae) are described based on specimens recovered from the intestine and mesentery,
respectively, of the swamp-eel Ophisternon aenigmaticum Rosen et Greenwood (Synbranchiformes: Synbranchidae) from a
canal of the Papaloapan River in Tlacotalpan, State of Veracruz, Mexico. The genus Paraseuratoides is most similar to
Paraseuratum Johnston et Mawson, 1940, differing from it mainly in the absence of a bulbous inflation on the anterior end of the
oesophagus and in the structure of the mouth (presence of 6 spines in addition to 6 oesophageal teeth). Neoquimperia Wang,
Zhao, Wang et Zhang, 1979 and Wuinema Yu et Wang, 1992 are synonymised with Ezonema Boyce, 1971 and Paragendria
Baylis, 1939, respectively, and Haplonema hamulatum Moulton, 1931 is considered a junior synonym of Ichthyobronema
conoura Gnedina et Savina, 1930. Philometra ophisterni (only females) is mainly characterised by minute cephalic papillae, a
greatly developed anterior oesophageal bulb separated from the cylindrical part of the oesophagus, anterior extension of the
oesophageal gland anterior to the nerve ring, and by the character of large caudal projections. This is the first Philometra species
recorded from inland fishes in Mexico.

Swamp-eels of the genus Ophisternon McClelland
(Synbranchiformes: Synbranchidae) are represented in
Mexico by two species, O. aenigmaticum Rosen et
Greenwood, distributed in Cuba, Belize, Honduras,
Guatemala and on both coasts of Mexico, and O.
infernale (Hubbs), a rare endemic species in caves and
cenotes (=sinkholes) of the Yucatán Peninsula in
Mexico (Espinosa Pérez et al. 1993). Until recently,
there were no data on the helminth parasites of these
fishes. Because of its rarity, the blind eel, O. infernale,
has not been examined for parasites to date, whereas
there are only a few published records of the helminth
parasites of O. aenigmaticum from Veracruz (Catemaco
Lake) and Yucatán in Mexico (Moravec et al. 2000,
Scholz et al. 2001a, b).

In April and May 2001, during investigations into the
metazoan parasites of fishes of the Papaloapan River in
Tlacotalpan, Veracruz, several specimens of O. aenig-
maticum were examined. In addition to some other
helminth parasites recorded from this fish, two species
of nematodes new to science were found. These are
described below.

MATERIALS AND METHODS

In April and May 2001, nine specimens of the swamp-eel
Ophisternon aenigmaticum Rosen et Greenwood (total body
length 26-57 cm) were examined; these were caught using eel

traps by a local fisherman. After washing in physiological
saline, the nematodes were fixed in hot 4% formaldehyde in
saline. For examination, they were cleared in glycerine.
Drawings were made with the aid of a Zeiss microscope
drawing attachment. For scanning electron microscopy
(SEM), body fragments of three females of Philometra
ophisterni and the anterior end of one female (allotype) of
Paraseuratoides ophisterni were postfixed in 1% osmium
tetroxide, dehydrated through a graded ethanol series,
critically point dried, and sputter-coated with gold. They were
examined with a JEOL JSM-6300 scanning electron micro-
scope at an accelerating voltage of 15 kV. Measurements are
in mm unless otherwise stated. Type specimens have been
deposited in the National Helminthological Collection,
National Autonomous University of Mexico (UNAM), in
Mexico City and in the helminthological collection of the
Institute of Parasitology, Academy of Sciences of the Czech
Republic (ASCR), in České Budějovice.

RESULTS

Family  Q u i m p e r i i d a e  Gendre, 1928

Paraseuratoides gen. n.

Diagnosis: Quimperiidae. Cephalic end truncated;
mouth without lips, provided with six small spines. Four
large submedian cephalic papillae present. Buccal
cavity armed with six oesophageal teeth. Lateral alae
absent. Small deirids and excretory pore at oesophagus

FOLIA PARASITOLOGICA 49: 109-117, 2002

Address for correspondence: F. Moravec, Institute of Parasitology, Academy of Sciences of the Czech Republic, Branišovská 31, 370 05 České
Budějovice, Czech Republic. Phone: ++420 38 777 5432; Fax: ++420 38 5300388; E-mail: moravec@paru.cas.cz



110

level. Oesophagus long, undivided, without inflation at
anterior end, its posterior somewhat greater in diameter
than anterior. Male: caudal alae and precloacal sucker
absent, oblique muscle bands in precloacal region
present. Spicules equal. Short gubernaculum present.
Female: vulva postequatorial, uterus opposed. Eggs
non-embryonated in uteri. Intestinal parasites of fresh-
water fishes.

Type and the only species: Paraseuratoides ophi-
sterni sp. n.
E t y m o l o g y : The new generic name is derived from that

of the related genus Paraseuratum.

Paraseuratoides ophisterni sp. n.                 Figs. 1, 2

Description: Medium sized, whitish nematodes with
thin, finely transversely striated cuticle. Cephalic end
truncated, without lips. Buccal capsule absent. Oral
aperture approximately pentagonal, surrounded by
broad circumoral ring of somewhat elevated tissue,
containing four large submedian cephalic papillae, two
subdorsal and two subventral, and pair of small lateral
amphids. Lateral fields of cephalic end somewhat
elevated. Oral opening provided with six short spines,
two dorsal, two lateral and two subventral, protruding
out into buccal cavity. Bottom of buccal cavity with six
large, conical, anteriorly directed oesophageal teeth.
Lateral alae absent. Deirids small, inconspicuous,
situated slightly posterior to mid-length of oesophagus.
Oesophagus rather long, muscular throughout, some-
what broader at its posterior part, opening into intestine
through distinct valve; pharyngeal part of oesophagus
practically not separated, only slightly outlined by small
transverse extension of oesophageal lumen. Nerve ring
situated approximately at border of first and second
fourths of length of oesophagus, excretory pore in
middle between deirids and posterior end of oeso-
phagus. Tail of both sexes conical, with distinct slender,
terminal cuticular spike.

Male (1 specimen, holotype): Length of body 9.34,
maximum width 0.367. Height of mouth region 0.015.
Overall length of oesophagus 1.55 (17% of whole body
length), its slightly outlined pharyngeal part 0.054 long;
width of oesophagus anterior to nerve ring 0.057,
maximum width at its posterior part 0.096. Nerve ring,
deirids and excretory pore 0.381, 0.925 and 1.27,
respectively, from anterior extremity. Anterior end of
testis some distance posterior to end of oesophagus.
Cloacal lips slightly elevated. Preanal papillae: 3 pairs
of subventral papillae and 1 large median unpaired
papilla present; adanal papillae: 1 subventral pair;
postanal papillae: 5 pairs, of which 4 pairs being
subventral, forming two couples (one close to cloacal
aperture and one near tail end), and 1 pair lateral,
situated between adanal and first postanal subventral
pairs; papillae of last two pairs of postanals somewhat
asymmetrical. Caudal alae and precloacal sucker absent.
Ventral precloacal surface with 12 weakly developed

oblique muscle bands. Spicules equal, curved, 0.555
long, each provided with two longitudinal, heavily
sclerotised rod-like supports not reaching anteriorly to
anterior end of spicule and broad ala extending along
whole spicule length; proximal end of spicule blunt,
distal end narrowed, pointed, with membranous cover.
Gubernaculum well developed, V-shaped in ventral
view, 0.120 long. Tail bent ventrally, 0.544 long; length
of terminal cuticular spike 0.024.

Female (1 specimen, allotype): Length of body
11.22, maximum width 0.422. Height of mouth region
0.018. Overall length of oesophagus 1.90 (17% of
whole body length), its slightly outlined pharyngeal part
0.075; width of oesophagus anterior to nerve ring 0.081,
maximum width at its posterior part 0.125. Nerve ring,
deirids and excretory pore 0.435, 1.09 and 1.40, respec-
tively, from anterior extremity. Vulva with slightly
elevated lips, situated in posterior half of body, 9.34
from anterior extremity (at 76% of body length).
Muscular vagina directed anteriorly from vulva. Uterus
didelphic, amphidelphic, containing about 30 eggs in
both pre- and post-vulvar regions. Anterior ovary
(forming coil) situated ventrally in anterior part of body,
followed by tubular oviduct going anteriorly to certain
distance posterior to oesophagus, then returning back
almost to level of posterior ovary, again curving
anteriorly and gradually turning to uterus; posterior
ovary (forming coil) situated dorsally short distance
anterior to end of intestine, its oviduct running an-
teriorly to almost same level as that of anterior ovary,
then returning back, and gradually turning to uterus;
anterior coils of both oviducts at almost same level at
certain distance posterior to oesophagus. Eggs oval,
thin-walled, unembryonated, measuring 0.042-0.045 ×
0.030-0.033 (n = 10). Tail 0.612 long; length of terminal
cuticular spike 0.024.
T y p e  h o s t : Swamp-eel, Ophisternon aenigmaticum Rosen

et Greenwood, 1976 (total body length 44 cm).
S i t e : Intestine.
T y p e  l o c a l i t y : Canal near the Papaloapan River at

Tlacotalpan (18°36’N, 95°39’W), Veracruz, Mexico
(collecting date: 1 May 2001).

P r e v a l e n c e   a n d   i n t e n s i t y : 11% (1 fish infected /
9 fish examined); 2 nematodes.

D e p o s i t i o n  o f  s p e c i m e n s : Holotype and allotype
in the Institute of Biology, National Autonomous
University of Mexico (UNAM), Mexico City (Cat. Nos.
CNHE 4290 and 4291).

E t y m o l o g y : The specific name relates to the generic
name of the host, i.e., Ophisternon.
Comments: The general morphology of this species,

particularly the structure of the cephalic end,
oesophagus, male caudal end, and reproductive organs,
shows clearly that it belongs to the seuratoid family
Quimperiidae Gendre, 1928. According to Chabaud
(1978), this family includes 12 valid genera, of which
Omeia Hsü, 1933, characterised by the presence of a
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Fig. 1. Paraseuratoides ophisterni gen. et sp. n. A – anterior end of female, lateral view; B – anterior end of male, dorsoventral
view; C, D – cephalic end, lateral and apical views; E – posterior end of male, lateral view; F – deirid; G – gubernaculum,
ventral view; H – distal end of spicule; I – egg; J, K – caudal end of male, lateral and ventral views; L – region of vulva; M – tail
of female, lateral view; N – tip of female tail. Scale bars in mm.
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Fig. 2. Paraseuratoides ophisterni gen. et sp. n., scanning electron micrographs of anterior end of female. A, B – cephalic end,
sublateral  and  apical  views;  C – deirid  (scale bar = 10 µm);  D – detail  of  subventral  part of oral opening with distinct spine;
E – oesophageal  teeth  and  oral  spikes  in  buccal  cavity  (scale bar = 5 µm).  a – amphid;  p – cephalic papilla;  s – oral spike;
t – oesophageal tooth.

large intestinal caecum, represents the subfamily
Omeiinae Sobolev, 1949, whereas all other genera are
listed in the Quimperiinae Gendre, 1928. In contrast to
Chabaud (1978), Moravec (1994) considered Ichthyo-
bronema Gnedina et Savina, 1930 a valid genus in
Quimperiinae. Within this subfamily, Baker et al.
(1987) established Desmognathinema and Hasegawa
(1988) Wakubitinema for amphibian parasites, but the
latter was synonymised with the former by Moravec and
Sey (1990). Two more genera in this subfamily,
Neoquimperia Wang, Zhao, Wang et Zhang, 1979 and
Wuinema Yu et Wang, 1992 were erected for fish
parasites in China (Wang et al. 1979, Yu and Wang
1992), but it is evident that the former is a junior
synonym of Ezonema Boyce, 1971 and the latter a
synonym of Paragendria Baylis, 1939. An additional
genus, Neoparaseuratum Moravec, Kohn et Fernandes,
1992, was established for the species parasitising South-
American freshwater fishes (Moravec et al. 1992).
Consequently, at present the Quimperiinae includes 14
valid genera.

Of them, only species of Paraseuratum Johnston et
Mawson, 1940, Desmognathinema Baker, Goater et
Esch, 1987, and Neoparaseuratum have either no lateral
alae or a precloacal sucker in the male. However, in
contrast to Paraseuratoides gen. n., Desmognathinema
has the oesophagus distinctly separated into muscular
and glandular portions, whereas Neoparaseuratum is
characterised by the cephalic region surrounded by
numerous longitudinal bands of inflated cuticle.

Thus, the morphology of Paraseuratoides seems to
be most similar to that of Paraseuratum; however, the
former differs from the latter mainly in having no
bulbous inflation on the anterior end of the oesophagus
and in the structure of the mouth (presence of six spines
in addition to six oesophageal teeth). Moreover, the type
species of Paraseuratum, P. tandani Johnston et
Mawson, 1940, a parasite of catfishes in Australia, is
reported to possess narrow caudal alae in the male,
which have not been observed in the two congeneric
South-American species (Kloss 1966, Fábio 1982,
Petter 1987); since P. tandani is inadequately described,
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the appurtenance of South-American species to this
genus is not sure according to Petter (1987). An
unpaired preanal papilla and ventral precloacal oblique
muscle bands, well developed in the type species of
Paraseuratoides, are absent in Paraseuratum spp.

Paraseuratoides ophisterni is the first quimperiid
nematode reported from Mexico and the fourth one in
North America, from where Haplonema immutatum
Ward et Magath, 1917, Ichthyobronema conoura
Gnedina et Savina, 1930 (syn. Haplonema hamulatum
Moulton, 1931) and Desmognathinema nanthalaensis
Baker, Goater et Esch, 1987 have previously been
reported from fishes and amphibians in Canada and the
USA. In South America, quimperiid nematodes are
represented by a few species of the genera Para-
seuratum, Touzeta Petter, 1987 and Neoparaseuratum in
freshwater fishes (Moravec 1998).

Family  P h i l o m e t r i d a e  Baylis et Daubney, 1926

Philometra ophisterni sp. n.                          Figs. 3, 4

Gravid female (based on 3 complete and 3 incom-
plete specimens; measurement of holotype in parenthe-
ses): Body of specimens containing larvae filiform,
whitish, almost cylindrical, 28.67-39.30 (39.30) long,
maximum width 0.381-0.625 (0.625). Cuticle thin,
smooth; only in some specimens examined by SEM, a
few small transverse areas of elevated cuticle were
observed (not visible in light microscope). Cephalic end
rounded, cephalic papillae small, almost indistinct in
lateral view. Oral aperture almost circular (slightly
triangular), with three lobular sectors of oesophagus of
which dorsal one bears distinct small sclerotised tooth.
Oral aperture surrounded by two lateral amphids and
minute submedian cephalic papillae arranged in two
circlets; inner circlet formed by four single papillae,
outer circlet by eight papillae arranged in four pairs;
paired papillae rather far from each other. Anterior end
of oesophagus forming conspicuous, strongly muscular
spherical bulb, well separated from cylindrical portion
of oesophagus; bulb 0.087-0.114 (0.114) long and
0.096-0.138 (0.138) wide. Greater, posterior portion of
oesophagus cylindrical, with prominent dorsal oeso-
phageal gland extending anteriorly well anterior to level
of nerve ring and posteriorly to small ventriculus
measuring 0.021-0.030 × 0.030-0.036 (0.021 × 0.030).
Entire oesophagus 1.265-1.700 (1.700) long, 0.117-
0.150 (0.150) wide, representing 4.0-5.5% (4.3%) of
body length; length of gland 1.197-1.555 (1.555),
maximum width 0.099-0.120 (0.120); oesophageal
gland provided with relatively small nucleus located at
about mid-level. Oesophageal valve well developed.
Nerve ring 0.219-0.261 (0.240) from anterior extremity.
Intestine narrow, dark brown, straight, with its posterior
end atrophied, forming thin ligament 0.015-0.024
(0.015) long, attached ventrally to body wall near
posterior extremity. Posterior end of body rounded,

bearing two inconspicuous, papilla-like lateral (almost
terminal) projections 0.006-0.009 (0.006) high; distance
between projections in lateral view 0.039 (0.039).
Vagina and vulva absent. Anterior ovary reaching
anteriorly up to level of nerve ring; posterior ovary not
reaching posteriorly to level of intestinal ligament.
Uterus occupying most space in body, extending
anteriorly to oesophagus region and posteriorly not
reaching to level of ligament; uterus filled with numer-
ous larvae. Body of first-stage larvae slender, 0.561-
0.594 (0.561-0.594) long, maximum width 0.018-0.021
(0.018-0.021); oesophagus 0.159-0.171 (0.159-0.171)
long; sharply pointed tail 0.120-0.150 (0.120-0.150)
long, forming 21-23% (21-23%) of body length.

Subgravid female (based on 2 specimens): Body
elongate, whitish, with smooth cuticle. Body of
specimens with eggs in uterus 10.06-22.02, maximum
width 0.204-0.354. Cephalic end rounded. Oral opening
surrounded by minute cephalic papillae. Anterior end of
oesophagus forming conspicuous spheroid bulb, sepa-
rated from cylindrical portion of oesophagus; bulb
0.075-0.090 long and 0.075-0.114 wide. Entire oeso-
phagus 0.993-1.265 long, 0.048-0.078 wide, represent-
ing 5.7-9.9% of body length. Ventriculus 0.024 × 0.030-
0.033; oesophageal gland 0.680-1.115 long and 0.030-
0.042 wide. Nerve ring 0.192-0.222 from anterior
extremity. Excretory pore visible in smallest specimen
at 0.653 and oesophageal nucleus at 0.694 from anterior
end of body. Intestinal ligament 0.015 long. Posterior
end of body rounded, provided with two subterminal
papilla-like projections 0.009-0.015 high. Vagina and
vulva absent. Ovaries tubular, reflected, situated near
body ends. Uterus containing numerous, almost spheri-
cal eggs 0.021-0.030 in diameter.

Male: Unknown.
T y p e  h o s t : Swamp-eel, Ophisternon aenigmaticum Rosen

et Greenwood, 1976 (total body length 26-54 cm).
S i t e : Mesentery in region of heart.
T y p e  l o c a l i t y : Canal of the Papaloapan River at

Tlacotalpan (18°36’N, 95°39’W), Veracruz, Mexico
(collecting dates: 30 April and 1 May 2001).

P r e v a l e n c e  a n d  i n t e n s i t y : 56% (5 fish infected /
9 fish examined), 1-5 (mean 3) nematodes per fish.

D e p o s i t i o n  o f  s p e c i m e n s : Holotype and paratypes
in the Institute of Biology, UNAM, in Mexico City (Cat.
Nos. CNHE 4293 and 4294); paratypes in the Institute of
Parasitology,   ASCR,   in   České   Budějovice   (Cat.   No.
N-781).
Comments: The family Philometridae Baylis et

Daubney, 1926 includes a large number of species
parasitic mainly in the abdominal cavity and various
body tissues of freshwater and marine fishes. Since
minute males of many species and genera are unknown,
the present classification in this difficult group of
nematode parasites is principally based on the female
morphology (Rasheed 1963, Ivashkin et al. 1971,
Chabaud 1975, Moravec and Shaharom-Harrison 1989).
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Fig. 3. Philometra ophisterni sp. n., female. A – anterior end of gravid specimen; B – same, another specimen; C, D – cephalic
end of gravid specimen, lateral and apical views; E, F – posterior end of gravid specimen, dorsoventral and lateral views; G –
larva from uterus; H, I – anterior and posterior ends of smallest subgravid female; J – posterior end of larger subgravid
specimen; K, L – caudal end of gravid specimen, dorsoventral and lateral views. Scale bars in mm.
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Fig. 4. Philometra ophisterni sp. n., scanning electron micrographs of gravid female. A, B – cephalic end, sublateral and apical
views  (two different specimens)  (scale bars = 20 µm);  C – posterior end of  body of specimen with  areas of elevated cuticle;
D, E – caudal  end,  sublateral  and  apical  views.  a – cephalic  papilla  of  external  circle;  b – cephalic  papilla  of  inner circle;
c – amphid.

In addition to morphological features, data on the site of
localisation of gravid females in the host’s body are also
important for the identification of philometrids (Mora-
vec and Rohde 1992).

Of many species of Philometra Costa, 1845, gravid
females of the following 13 species possess an anterior
oesophageal bulb and two distinct caudal projections,
and are parasitic in the abdominal cavity or some
internal organs: P. abdominalis Nybelin, 1928, P.
biglobocerca Belous, 1965, P. coreii Yu et Wang, 1997,
P. cylindracea (Ward et Magath, 1916), P. gobioboti Yi
et Guitang, 1997, P. hyderabadensis Rasheed, 1963, P.
karunensis Pazooki et Molnár, 1998, P. kotlani (Molnár,
1969), P. obturans (Prenant, 1886), P. ovata (Zeder,

1803), P. parasiluri Yamaguti, 1935, P. polynemii
Rasheed, 1963, and P. salgadoi Vidal-Martínez,
Aguirre-Macedo et Moravec, 1995.

Except for P. parasiluri and P. salgadoi reported
from the host’s orbit and P. hyderabadensis and P.
obturans parasitic in the blood system, all these species
were described from the abdominal cavity of their fish
hosts; most of them are parasites of freshwater fishes,
whereas P. biglobocerca, P. polynemii and P. salgadoi
are known from brackish-water and marine fishes
(Epinephelus, Mugil, Polynemus).

In contrast to P. ophisterni, in none of the above
mentioned species the anterior oesophageal bulb is so
much developed and separated from the cylindrical part
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of the oesophagus; only the anterior bulb of P. coreii
may somewhat resemble that in P. ophisterni (see Yu
and Wang 1997), but the cephalic end of this species is
truncated (vs. rounded), the caudal projections are
smaller, not exceeding the posterior end of the body,
and the body length of the gravid female is approxi-
mately double as compared to that of P. ophisterni.

The extent of the oesophageal gland of P. ophisterni
is almost unique among all Philometra species. Besides
P. ophisterni, there are only two other Philometra
species, P. parasiluri and P. coreii, in which the
oesophageal gland opens anteriorly to the level of the
nerve ring (Yamaguti 1935, Yu and Wang 1997).
Philometra parasiluri can be easily distinguished from
P. ophisterni by the presence of eight large cephalic
papillae. Both P. coreii and P. parasiluri are parasitic in
freshwater fishes in East Asia (China, Japan).

The 13 above mentioned Philometra species with
two distinct caudal projections differ from P. ophisterni
also in other morphological features: the caudal projec-
tions of P. abdominalis, P. cylindracea, P. gobioboti, P.
karunensis, P. kotlani, P. obturans and P. polynemii are
smaller, located distinctly laterally, far from each other,
and not exceeding posteriorly the posterior end of the
body. The caudal projections of P. biglobocerca are
lateral, much larger (0.16 mm in diameter), and also
cephalic papillae are marked. The caudal projections of
P. hyderabadensis and P. salgadoi are much smaller,
submedian, situated close to each other. The cephalic
papillae of P. polynemii and P. salgadoi are conspicu-
ously large. There are also marked differences in the
body length of the gravid female in some species.

Philometra ophisterni differs from all related conge-
ners also in the geographical distribution and the host
type. Most of these species occur in Europe and Asia,
the only American species being P. cylindracea from
the abdominal cavity of the freshwater fish, Perca
flavescens (Mitchill), in Canada and the USA (Ashmead
and Crites 1975, Molnár and Fernando 1975) and P.
salgadoi from the orbits of the marine fish, Epinephelus
morio (Valenciennes) from the southern Gulf of Mexico
(Vidal-Martínez et al. 1995, Moravec et al. 2001); no
species of this morphological group of Philometra has
so far been recorded from freshwater fishes of the Neo-
tropical Region (Moravec 1998).

Philometra ophisterni represents the first species of
this genus recorded from an inland fish in Mexico and
the first philometrid nematode parasitising a host spe-
cies of the order Synbranchiformes.
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