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Abstract: Recent examinations of newly obtained materials of dracunculoid nematodes (Dracunculoidea) parasitizing marine fi shes 
off New Caledonia, South Pacifi c, revealed the presence of several nematodes of the genera Philometra Costa, 1845 (Philometridae) 
and Ichthyofi laria Yamaguti, 1935 (Guyanemidae), including the following four new species: Philometra priacanthi sp. n. (males) 
from the gonads of Priacanthus hamrur (Forsskål) (Priacanthidae), Philometra tenuicauda sp. n. (male and mature and gravid fema-
les) from the gonads of Lagocephalus sceleratus (Gmelin) (Tetraodontidae), Philometra dentigubernaculata sp. n. (males) from the 
oculo-orbit of Tylosurus crocodilus (Péron et Lesueur) (Belonidae), and Ichthyofi laria novaecaledoniensis sp. n. (subgravid female) 
from the musculature of Hoplichthys citrinus Gilbert (Hoplichthyidae). The new species are characterized mainly by the length and 
structure of spicules and the gubernaculum, body size, location in the host and by the type of hosts. In addition, the fi ndings of Phi-
lometra lethrini Moravec et Justine, 2008 from the gonads of Lethrinus miniatus (Forster) and L. variegatus Valenciennes (both Le-
thrinidae) represent new host records for this parasite; for the fi rst time, its subgravid females were found to be up to 350 mm long. 
The occurrence of Philometra ocularis Moravec, Ogawa, Suzuki, Miyazaki et Donai, 2002 in the oculo-orbit of Epinephelus areo-
latus (Forsskål) (Serranidae) off New Caledonia was confi rmed. 
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Although dracunculoid nematodes, in particular the go-
nad-infecting species of Philometra Costa, 1845 may be 
severely pathogenic in fi sh hosts (Sakaguchi et al. 1987, 
Moravec and Genc 2004, Clarke et al. 2006, Moravec 
and Salgado-Maldonado 2007, Moravec et al. 2007), the 
knowledge of the fauna of these parasites in marine fi shes 
of New Caledonian waters remains fragmentary. To date, 
only two papers (Moravec and Justine 2005, 2008) deal-
ing with philometrids from New Caledonian marine fi shes 
have been published, reporting a total of six Philometra 
species, P. cyanopodi Moravec et Justine, 2008, P. fas-
ciati Moravec et Justine, 2008, P. lagocephali Moravec 
et Justine, 2008, P. lethrini Moravec et Justine, 2008, 
P. ocularis Moravec, Ogawa, Suzuki, Miyazaki et Donai, 
2002, and an undescribed gonad-infecting species Philo-
metra sp. from Lutjanus vitta (Quoy et Gaimard). 

During 2002–2007, while studying the parasites of 
marine fi shes off New Caledonia, additional samples of 
dracunculoid nematodes, including three new species 
of Philometra (Philometridae) and one of Ichthyofi laria 

Yamaguti, 1935 (Guyanemidae), were collected from 
some beloniform, perciform, scorpaeniform and tetra-
odontiform fi shes. Taxonomic evaluation of this material 
is presented in this paper. 

MATERIALS AND METHODS 
Fishes were caught by line or speared, at distances less than 

30 km from Nouméa, New Caledonia, with the exception of the 
deep-sea species Hoplichthys citrinus Gilbert. All fi sh specimens 
were measured, weighed and photographed. A unique number 
(JNC) was assigned to each fi sh. The parasitological material 
was then assigned a corresponding JNC linked to the respec-
tive fi sh host. Dracunculoid nematodes used in this study were 
recorded from the following species of New Caledonian fi shes: 
Belonidae: hound needlefi sh, Tylosurus crocodilus (Péron et 
Lesueur) (1 specimen examined); Hoplichthyidae: lemon ghost 
fl athead, Hoplichthys citrinus (more than 100 specimens ex-
amined, see comments under species); Lethrinidae: longspine 
emperor, Lethrinus genivittatus Valenciennes (20 specimens ex-
amined), trumpet emperor, Lethrinus miniatus (Forster) (8) and 
slender emperor, Lethrinus variegatus Valenciennes (1); Pria-
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canthidae: moontail bullseye, Priacanthus hamrur (Forsskål (8); 
Serranidae: areolate grouper, Epinephelus areolatus (Forsskål) 
(3); and Tetraodontidae: silverstripe blaasop, Lagocephalus sce-
leratus (Gmelin) (8). The nematodes for morphological studies 
were fi xed in hot 4% formaldehyde solution in physiological sa-
line, or sometimes in hot 70% ethanol. For light microscopical 
examination, they were cleared with glycerine. Drawings were 
made with the aid of a Zeiss microscope drawing attachment. 
The specimens used for scanning electron microscopy (SEM) 
were stored in 4% formaldehyde solution and then postfi xed in 
1% osmium tetroxide, dehydrated through a graded acetone se-
ries, critical point dried and sputter-coated with platinum; they 
were examined using a JEOL JSM-7401F scanning electron mi-
croscope at an accelerating voltage of 4 kV GB low. All meas-
urements are in micrometres unless otherwise stated. Fish names 
follow FishBase (Froese and Pauly 2009). 

Philometrids often have a high seasonality in reproduction 
(Moravec 2004), and this is also the case for coral reef fi sh. In 
New Caledonia, only two seasons are recognized, hot season 
(October–May) and cold season (June–September), and the 
ovaries of fi sh are often inconspicuous during the cold season. 
Prevalences of philometrids are different according to the sea-
son, and are thus indicated for both seasons. Measurements of 
fi sh are indicated for possible future comparison according to 
the sexual status of the fi sh. 

RESULTS 

Philometridae Baylis et Daubney, 1926 

Gonad-infecting species 

Philometra lethrini Moravec et Justine, 2008  Fig. 1 
Male (3 specimens from L. variegatus): Length of 

body 4.83–5.81 mm, maximum width 78–87. Entire 
oesophagus 480–543 long, representing 8–11% of body 
length. Nerve ring and cell nucleus of oesophageal gland 
96–108 and 330–369, respectively, from anterior extrem-
ity. Spicules of about equal length, measuring 108–111 
(2% of body length). Gubernaculum 90–93 long, approxi-
mately its anterior half somewhat dorsally bent (Fig. 1H). 
Length ratio of gubernaculum and spicules 1:1.19–1.23.

Mature female (1 specimen from L. variegatus): Body 
whitish, 3.40 mm long, maximum width 60. Cephalic end 
rounded. Structure of anterior end of body similar to that 
of male. Entire oesophagus 501 long, representing 15% of 
body length. Nerve ring and cell nucleus of oesophageal 
gland 120 and 342, respectively, from anterior extremity. 
Uterus poorly developed, empty. Vulva present, being 
situated 2.30 mm from anterior extremity (at 68% of body 
length); short vagina directed anteriorly from vulva (Fig. 
1E). Caudal end broadly rounded (Fig. 1G). 

Subgravid female (2 large specimens from L. minia-
tus; measurements of smaller specimen in parentheses): 
Body of live specimens red-coloured, that of fi xed speci-
mens brownish, with dark brown intestine visible through 
cuticle. Anterior part of fi liform body distinctly broader 
than posterior. Length of body 350 (90) mm, maximum 

width 1,061 (612); width of cephalic end 231 (163), that 
of caudal end 272 (245). Maximum width/body length ra-
tio 1:330 (1:147). Cuticle smooth. Cephalic end rounded, 
cephalic papillae indistinct in lateral view. Entire oesopha-
gus 1.46 (0.95) mm long, without distinct anterior infl a-
tion, representing 0.3 (1.1)% of body length (Fig. 1A). 
Oesophageal gland well developed, with large cell nucle-
us at middle. Maximum width of oesophagus including 
gland 204 (109). Nerve ring and nucleus of oesophageal 
gland 367 (258) and 952 (666), respectively, from ante-
rior end of body. Ventriculus small, – (36) long and – (75) 
wide. Oesophagus opening into intestine through distinct 
valve. Intestine ending blindly, its posterior end attached 
by ligament ventrally to body wall near caudal end; length 
of ligament 1.32 (0.61) mm. Ovaries long, refl ected, situ-
ated near body ends. Uterus containing numerous spheri-
cal eggs. Caudal end rounded, with two small, poorly vis-
ible lateral papilla-like projections (Fig. 1B).

Fourth-stage larva (1 specimen from L. variega-
tus): Body length of specimen undergoing last moulting 
1.69 mm, maximum width 45. Newly formed caudal end 
broadly oval, still inside moulted cone-shaped larval cu-
ticle (Fig. 1F). 

H o s t s :  Longspine emperor Lethrinus genivittatus (type host), 
trumpet emperor L. miniatus, and slender emperor L. vari-
egatus (all Lethrinidae, Perciformes).

S i t e  o f  i n f e c t i o n :  Gonads.
L o c a l i t y :  Off Nouméa, New Caledonia, South Pacifi c.
P r e v a l e n c e :  L. genivittatus, 2/20 (10%) (hot season), in 20 

specimens ranging 160–189 mm in length, 16 October 2007. 
L. variegatus, 1/1 (hot season). L. miniatus, 2/5 for speci-
mens caught during the hot season (JNC1967, 26 Septem-
ber 2006, fork length 440 mm; JNC2113, 7 November 2006, 
fork length 510 mm), 0/3 for specimens caught during the 
cold season (similar sizes); all specimens of L. miniatus were 
from the outer slope of the barrier reef.

N o t e  a b o u t  f i s h :  The single specimen of L. variegatus 
examined (JNC2077, 17 October 2006, off Baie des Citrons, 
Nouméa, 22°18′S, 166°26′E) was 198 mm in fork length and 
thus was very close to the maximum size of the species (200 
mm); it was a female, although the species is considered 
a protogynous hermaphrodite (Allsop and West 2003). 

D e p o s i t i o n  o f  s p e c i m e n s :  Voucher specimens in 
Muséum National d’Histoire Naturelle, Paris (from L. min-
iatus, JNC2113D, E; from L. variegatus, JNC2077; from 
L. genivittatus, JNC2317C, JNC2328). 

Remarks. This species has recently been described 
by Moravec and Justine (2008) from available males and 
small subgravid females found in the gonads (testes) of the 
longspine emperor, Lethrinus genivittatus, off New Cal-
edonia. The newly collected material includes specimens 
of this species from the type host L. genivittatus (3 males, 
2 small females about 8 mm long and 1 subgravid female 
115 mm long), but also from the trumpet emperor L. min-
iatus (3 large subgravid females up to 350 mm long) and 
the slender emperor L. variegatus (5 males, 1 subgravid 
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Fig. 1. Philometra lethrini Moravec et Justine, 2008. A, B – anterior and posterior ends of largest subgravid female, lateral views; 
C – posterior end of female, lateral view (lower magnifi cation); D – anterior end of male, lateral view; E – region of vulva in ma-
ture female, lateral view; F – caudal end of moulting fourth-stage larva; G – caudal end of mature female, lateral view; H – caudal 
end of male, lateral view. (A–C – from Lethrinus miniatus; D–H – from L. variegatus.) Scale bars: A, B = 300 μm; C = 500 μm; 
D = 100 μm; E–H = 50 μm. 
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female 8.3 mm long, 1 mature female and 1 moulting 
fourth-stage larva). The last two hosts represent new host 
records for this nematode species.

Even though no males of P. lethrini were found in 
L. miniatus, the species identifi cation is based on the gen-
eral female morphology of specimens of the present mate-
rial, a relatively high degree of host specifi city in philom-
etrids (Moravec 2006) and the fact that these nematodes 
come from the congeneric host in the same locality.

In contrast to the original description of P. lethrini, 
where the maximum body length of available subgravid 
females was 41 mm, the females from L. miniatus are 
much more advanced, attaining the length up to 350 mm; 
it can be expected that P. lethrini gravid females with lar-
vae are even longer. The body length of gravid females is 
an important taxonomic feature in philometrids (Moravec 
2006). As indicated by the present material, large females 
of P. lethrini are characterized by the absence of a distinct 
infl ation of the anterior end of the oesophagus, which is 
typical of the great majority of philometrid species. By 
this feature, P. lethrini is similar to only a few Philo-
metra species parasitizing gonads of marine fi shes, such 
as P. fi liformis (Stossich, 1896) or P. justinei Moravec, 
Ternengo et Levron, 2006. 

Philometra priacanthi sp. n.  Figs. 2, 3 
Male (5 specimens; measurements of holotype in pa-

rentheses): Body fi liform, whitish, 3.01–3.60 (3.26) mm 
long, maximum width at middle 60–72 (60), somewhat 
tapering at both ends. Cuticle smooth. Cephalic end 
rounded. Oral aperture circular, very small, surrounded by 
14 minute cephalic papillae arranged in two circles: exter-
nal circle formed by 4 submedian pairs of papillae, inter-
nal circle by 4 submedian and 2 lateral papillae; amphids 
slightly outlined (Fig. 3A). Oesophagus 306–426 (336) 
long, forming 9–14 (10)% of body length, slightly infl at-
ed at anterior end; posterior part of muscular oesophagus 
overlapped by well-developed oesophageal gland with 
large cell nucleus in middle (Fig. 2A). Oesophageal nu-
cleus and nerve ring 231–297 (246) and 102–126 (111), 
respectively, from anterior extremity. Excretory pore lo-
cated somewhat posterior to nerve ring. Testis slightly 
exceeding anteriorly posterior end of oesophagus. Poste-
rior end of body blunt, with two broad lateral U-shaped 
mounds dorsally distinctly separated from each other 
(Fig. 3B); 3 pairs (1 preanal, 1 adanal and 1 postanal) of 
fl at, hardly visible caudal papillae present (Fig. 2C, D). 
Spicules slender, needle-like, with somewhat expanded 
proximal and sharply pointed distal ends (Fig. 2B–D); 

Fig. 2. Philometra priacanthi sp. n., male. A – anterior end, lateral view; B – posterior end, lateral view; C, D – caudal end, lateral 
and ventral views. Scale bars: A = 60 μm; B = 100 μm; C, D = 50 μm. 
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right spicule slightly longer than left spicule or both spi-
cules equal in length. Length of right spicule 132–153 
(132), of left spicule 129–153 (129); length ratio of spi-
cules 1:1.00–1.02 (1:1.02); length of right spicule repre-
senting 4.04–4.49 (4.49)% of body length. Gubernaculum 
narrow, 66–93 (87) long, with approximately its proximal 
half somewhat dorsally bent; length of anterior bent part 
39–54 (42), representing 48–59 (48)% of entire guber-
naculum length; distal part of gubernaculum with remark-
able transverse lamella-like structure on dorsal side (Fig. 
3C) forming distinct dorsal protuberance at short distance 
from gubernaculum end (Fig. 2C). Length ratio of guber-
naculum and right spicule 1:1.42–2.14 (1:1.52). Spicules 
and gubernaculum well sclerotized; spicules and poste-
rior part of gubernaculum orange-coloured, anterior part 
of gubernaculum colourless.

Female: Unknown.

T y p e  h o s t :  Moontail bullseye, Priacanthus hamrur (Pria-
canthidae, Perciformes).

S i t e  o f  i n f e c t i o n :  Gonads.
T y p e  l o c a l i t y :  Off Nouméa, New Caledonia, South Pa-

cifi c.
P r e v a l e n c e  a n d  i n t e n s i t y :  2/2 in specimens collect-

ed in March 2007 (hot season), 0/6 in specimens collected in 
September 2004, May 2005, June and July 2007 (cold sea-
son); gonads are inconspicuous during the cold season.

D e p o s i t i o n  o f  t y p e  s p e c i m e n s :  Holotype and 10 
paratypes in Muséum National d’Histoire Naturelle, Paris 
(JNC 2156); 5 paratypes in Institute of Parasitology, Biology 
Centre, ASCR, České Budějovice (N-634).

E t y m o l o g y :  The specifi c name of this new species is de-
rived from the generic name of its fi sh host. 

Remarks. According to Moravec et al. (2009), at 
present there are 27 gonad-infecting species of Philo-
metra parasitizing marine and brackish-water fi shes that 
can be considered valid. Only eight of them, P. charle-
stonensis Moravec, de Buron, Baker et González-Solís, 
2008, P. cyanopodi Moravec et Justine, 2008, P. lateo-
labracis (Yamaguti, 1935), P. madai Quiazon, Yoshina-
ga et Ogawa, 2008, P. nemipteri Luo, 2001, P. saltatrix 
Ramachandran, 1973, P. sarawa Quiazon, Yoshinaga 
et Ogawa, 2008 and P. sciaenae Yamaguti, 1941, were 
described to possess marked dorsal lamella-like struc-
tures on the distal part of the gubernaculum (Moravec 
and Justine 2008, Moravec et al. 2008a,b, Quiazon et al. 
2008a,b), which are also characteristic of P. priacanthi 
sp. n. However, the only species with a distinct dorsal 
protuberance near the gubernaculum end, typical also 
of P. priacanthi, is P. lateolabracis (see Quiazon et al. 
2008a). The latter species can be differentiated from the 
former by the lateral caudal mounds broadly separated 
from each other dorsally, narrower lamella-like structures 
on the gubernaculum, mostly shorter spicules (65–130 vs. 
129–153), and by the testis extending anteriorly far an-
terior to oesophageal cell nucleus. Other gonad-infecting 

species differ from P. priacanthi in having a smooth gu-
bernaculum, sometimes provided with a conspicuous, re-
fl ected dorsal barb on the distal tip, and their spicules are 
usually distinctly longer or shorter.

Fig. 3. Philometra priacanthi sp. n., scanning electron micro-
graphs of male. A – cephalic end, sublateral view; B – caudal 
end, dorsal view; C – region of cloacal opening with extruded 
distal end of gubernaculum, sublateral view. Abbreviations: 
b – pair of submedian cephalic papillae of external circle; c – 
submedian cephalic papilla of internal circle; d – lateral cephalic 
papilla of internal circle; o – oral aperture; g – distal end of gu-
bernaculum; m – caudal U-shaped mound; s – extruded spicule. 

Moravec, Justine: Dracunculoid nematodes of New Caledonian fi shes
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Fig. 4. Philometra tenuicauda sp. n. A – anterior end of gravid female, lateral view; B, C – cephalic end of gravid female, lateral 
and apical views; D – caudal end of gravid female, dorsoventral view; E – larva from uterus, lateral view; F – anterior end of mature 
female, lateral view; G – region of vulva of mature female, lateral view; H – gubernaculum, lateral view; I – anterior end of male, 
lateral view; J, K – posterior end of male, lateral and ventral views; L, M – posterior ends of two different gravid females, dorsola-
teral and lateral views; N – caudal end of mature female, lateral view. Scale bars: A = 300 μm; B = 200 μm; C, H = 30 μm; D–G, I, 
N = 100 μm; J, K = 50 μm; L, M = 500 μm. 
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Seven gonad-infecting species of Philometra are 
known only by females, with mostly uniform morphol-
ogy, whereas conspecifi c males have not yet been dis-
covered. Since philometrids exhibit a fairly high degree 
of host specifi city (Moravec 2006), these seven species 
can be distinguished from P. priacanthi only by their 
host types (Priacanthidae vs. Centrolophidae, Mugilidae, 
Scombridae, Sebastidae, Serranidae, Sparidae, Stromatei-
dae, Synanceiidae) and geographical distribution. Philo-
metra priacanthi is the fi rst gonad-infecting species of 
Philometra described from the Priacanthidae; none of the 
above mentioned seven gonad-infecting species was re-
ported from the region of the western South Pacifi c.

Philometra tenuicauda sp. n.  Figs. 4, 5 
Male (1 specimen; holotype): Body fi liform, whitish, 

4.19 mm long, maximum width 63, somewhat narrowed 
at region anterior of nerve ring; width of cephalic end 45, 
of caudal end 33. Cephalic end rounded, cephalic papil-
lae indistinct in lateral view. Oesophagus 480 long, repre-
senting 11% of body length, somewhat infl ated at anterior 
end; posterior part of muscular oesophagus overlapped by 
well-developed oesophageal gland with large cell nucle-
us located slightly anterior to middle of gland. Nerve ring 
and oesophageal nucleus 177 and 309, respectively, from 
anterior extremity (Fig. 4I). Excretory pore somewhat 
posterior to level of nerve ring, 219 from anterior end of 
body. Posterior end of body blunt, with broad, U-shaped 
lobular mound and with one pair of preanal, one pair of 
adanal and one pair of postanal very fl at, hardly visible 
caudal papillae. Spicules slender, needle-like, with slight-
ly expanded proximal and sharply pointed distal ends; 
right spicule slightly longer than left spicule (Fig. 4J, K). 
Length of right spicule 249, of left spicule 245; length ra-
tio of spicules 1:1.02; length of right spicule representing 
5.94% of body length. Gubernaculum narrow, 102 long, 
with approximately its proximal third somewhat dorsal-
ly bent; length of anterior bent part 36, representing 35% 
of entire gubernaculum length; distal end of gubernacu-
lum appearing to be smooth, with distinct protuberance 
on dorsal side (Fig. 4H). Length ratio of gubernaculum 
and right spicule 1:2.44. Spicules and gubernaculum well 
sclerotized, orange-brown in colour.

Gravid female (2 specimens; measurements of al-
lotype; those of paratype in parentheses): Body of fi xed 
specimens light brown, with dark brown intestine visible 
through cuticle. Cuticle smooth. Body length 290 (335) 
mm, maximum width 1,428 (966), maximum width/body 
length ratio 1:203 (1:347); posterior part of body narro-
wer than anterior part. Body markedly narrowed at caudal 
region posterior to end of intestine; this narrowed part of 
body 775 (789) long, containing intestinal ligament and 
coiled posterior ovary (Fig. 4L, M). Cephalic end roun-
ded, 381 (272) wide. Cephalic papillae very small, indis-
tinct when viewed laterally. Oral aperture rather small, al-

most triangular, surrounded by 4 pairs of small papillae of 
external circle and 6 single papillae (2 lateral and 4 sub-
median) of internal circle; each pair of external papillae 
consisting of one rounded and one more elongate papilla 

Fig. 5. Philometra tenuicauda sp. n., scanning electron micro-
graphs of gravid female. A – cephalic end, apical view; B – re-
gion of oral aperture, apical view; C – cephalic end, sublateral 
view. Abbreviations: a – amphid; b – submedian pair of cephalic 
papillae of external circle; c – submedian papilla of internal cir-
cle; d – lateral papilla of internal circle; o – mouth with three 
surfaces of oesophageal sectors at bottom. 
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(Figs. 4C, 5A–C). Bottom of mouth formed by fl at surfa-
ces of three oesophageal sectors. Anterior end of oesopha-
gus somewhat bulbously infl ated. Length of entire oeso-
phagus including anterior infl ation 1.41 (1.50) mm long, 
representing 0.5 (0.5)% of body length; bulbous infl ation 
109 (136) long and 122 (136) wide. Oesophageal gland 
well developed, opening into oesophagus just posterior to 
nerve ring; large cell nucleus located slightly anterior to 
middle of gland, 857 (966) from anterior extremity. Ner-
ve ring 367 (354) from anterior end of body. Small vent-
riculus 41 (–) long and 109 (–) wide (Fig. 4A). Oesopha-
gus opening into intestine through distinct valve. Intesti-
ne broad at anterior end; its posterior end narrow, attached 
by long ligament ventrally to body wall near caudal end; 
ligament 816 (734) long. Vulva and anus absent. Ovaries 
refl ected, situated near body ends. Uterus occupying most 
space of body, fi lled with numerous larvae; anteriorly ute-
rus extending nearly to level of nerve ring, posteriorly to 
end of intestine. Larvae (n = 5) from uterus 438–447 (–) 
long, maximum width 15–18 (–), length of oesophagus 
132–135 (30–31% of body length) (–), of sharply pointed 
tail 114–129 (26–29%) (–); intestine of larvae granular, 
dark brown (Fig. 4E). Caudal end rounded, with two very 
small lateral papilla-like projections (Fig. 4D).

Mature female (3 specimens): Body fi liform, light-
coloured, 3.77–4.46 mm long, maximum width 54–66. 
Cephalic and caudal ends 39–42 and 33–36, respectively, 
wide. Cephalic end rounded, cephalic papillae indistinct. 
Entire oesophagus 516–540 long, representing 12–14% of 
body length, and 30–36 wide; its anterior infl ation 45–48 
long and 24–30 wide. Oesophageal gland well devel-
oped (Fig. 4F). Small ventriculus 9–18 long, 21–27 wide. 
Nerve ring and oesophageal cell nucleus 159–165 and 
303–357, respectively, from anterior extremity. Excre-
tory pore 183–186 from anterior end of body. Intestinal 
ligament 69–90 long. Vulva covered with plug situated 
2.71–2.79 mm from anterior extremity (at 61–72% of 
body length); vagina directed anteriorly from vulva (Fig. 
4G). Uterus tubular, empty. Ovaries near ends of body. 
Caudal end rounded, without any projections (Fig. 4N). 
T y p e  h o s t :  Silverstripe blaasop Lagocephalus sceleratus 

(Tetraodontidae, Tetraodontiformes).
S i t e  o f  i n f e c t i o n :  Ovary.
T y p e  l o c a l i t y :  Off Nouméa, New Caledonia, South Pa-

cifi c.
P r e v a l e n c e :  2/4 for fi sh collected during hot season (30 Oc-

tober 2007); 0/4 for fi sh collected in cold season, although 
with well developed ovaries (30 August 2008).

N o t e  a b o u t  f i s h :  Fish examined were small (fork length 
160–178 mm, weight 57–85 g) in comparison to the maxi-
mum size of this species (1,100 mm, 7 kg; Froese and Pauly 
2009). 

D e p o s i t i o n  o f  t y p e s :  Holotype (male) (JNC 2360), al-
lotype (gravid female) (JNC 2360) and 3 paratypes (matu-
re females) (JNC 2361) in Muséum National d’Histoire Na-
turelle, Paris; 1 paratype (gravid female) in Institute of Pa-

rasitology, Biology Centre, ASCR, České Budějovice (Cat. 
No. N-925).

E t y m o l o g y :  The specifi c name is composed of two Latin 
words, tenuis (= thin, slender) and cauda (= tail), and relates 
to a characteristic feature of this species, i.e., a conspicuously 
narrowed caudal end of gravid female. 

Remarks. Of 27 presently recognized gonad-infecting 
species of Philometra (see Moravec et al. 2009), seven 
are known only by females, whereas conspecifi c males 
have not yet been described. From these seven species, as 
well as from all other gonad-infecting species of Philo-
metra, P. tenuicauda differs mainly in having a conspicu-
ously narrowed caudal end of gravid females. The new 
species can be also differentiated from the other seven 
by some morphological features (e.g., the presence of an 
anterior oesophageal infl ation and caudal projections, or 
the relative length of the oesophagus to the body length), 
different host families (Centrolophidae, Platycephalidae, 
Scombridae, Sebastidae, Serranidae, Sparidae), and dif-
ferent geographical regions (Mediterranean Sea or the 
Pacifi c Ocean adjacent to Japan or Peru) (see the key in 
Moravec et al. 2008a).

From the remaining gonad-infecting Philometra 
spp. for which males are known, including P. priacan-
thi newly described in this paper, P. tenuicauda can be 
easily distinguished by its very long spicules. Only three 
species, P. cyanopodi, P. jordanoi (López-Neyra, 1951) 
and P. margolisi Moravec, Vidal-Martínez et Aguirre-
Macedo, 1995, have spicules longer than 200 μm, in all 
other species they are distinctly shorter. However, the 
spicules of P. margolisi (432–468) are nearly twice as 
long as those of P. tenuicauda. The spicule lengths are 
similar only in P. cyanopodi (183–228) and P. jordanoi 
(260–265) (see Merella et al. 2004, Moravec and Jus-
tine 2008), both described from gonads of Epinephelus 
spp. (Serranidae, Perciformes) in the South Pacifi c (off 
New Caledonia) and the Mediterranean Sea, respectively. 
However, the distal end of the gubernaculum of these 
two species lacks a dorsal protuberance, characteristic of 
P. tenuicauda; moreover, dorsal lamella-like structures on 
the gubernaculum of P. cyanopodi were not observed in 
the new species.

Philometra tenuicauda is the fi rst known gonad-infe-
cting species of this genus parasitizing tetraodontiform 
fi shes. Rasheed (1965) reported female nematodes col-
lected from testes of Arothron hispidus (Linnaeus) and 
“Tetradon” (= ? Arothron) sp. from Australia, which she 
provisionally identifi ed as Philometra pellucida (Jäger-
skiöld, 1893). However, it was evident misidentifi cation 
(Moravec 2006).

Another philometrid, Philometra lagocephali, has re-
cently been described from a female specimen found in 
the abdominal cavity of the same host species (L. scel-
eratus) as P. tenuicauda off New Caledonia (Moravec 
and Justine 2008). It is well known that individual species 
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of Philometra are characterized, in addition to morpho-
logical features, by their location in the host, particularly 
that of gravid females (Moravec 1978, 2004). Philome-
tra lagocephali can be easily distinguished from the new 
species also morphologically: its gravid female is much 
shorter (53 vs. 290–335 mm), the maximum width/body 
length is very different (1:21 vs. 1:203–335), the length 
of oesophagus represents 2% (vs. 0.5%) of body length, 
and the caudal end is broad (vs. conspicuously narrowed), 
without any projections (vs. with two small projections). 

Species from oculo-orbits 

Philometra dentigubernaculata sp. n.        Figs. 6, 7
Male (2 specimens; holotype; measurements of para-

type in parentheses): Body fi liform, whitish, 4.99 (4.65) 
mm long, maximum width at middle 66 (60). Width of ce-
phalic end 54 (51), of caudal end 45 (36). Cuticle smooth. 
Oral aperture of both available specimens overlapped 
by ball-shaped formation (probably prolapsed part of 
oesophagus densely covered with bacteria) (Fig. 7A–C). 
Minute cephalic papillae arranged in two circles: exter-
nal circle formed by 4 submedian pairs of papillae, in-
ternal circle by 4 submedian and 2 lateral (Figs. 6B, 7A). 

Oesophagus 498 (366) long, forming 10 (8)% of body 
length, somewhat infl ated at anterior end; anterior infl a-
tion 45 (–) long and 30 (–) wide; posterior part of mus-
cular oesophagus overlapped by well-developed oesopha-
geal gland with large cell nucleus in middle. Nerve ring 
and oesophageal nucleus 174 (174) and 315 (294), respec-
tively, from anterior extremity. Excretory pore 246 (201) 
from anterior end of body. Testis not reaching anteriorly 
level of oesophageal nucleus (Fig. 6A). Posterior end of 
body somewhat narrowed, blunt, with lobular, U-shaped 
mound; 1 pair of preanal, 1 pair of adanal, and 1 pair 
of postanal, very fl at and hardly visible caudal papillae 
present (Figs. 6E, F, 7E, F). Spicules slender, needle-like, 
with somewhat expanded proximal and sharply pointed 
distal ends; right spicule slightly longer than left spicule 
(Fig. 6E, F). Length of right spicule 114 (105), of left 
spicule 111 (99); length ratio of spicules 1:1.03 (1:1.06); 
length of right spicule representing 2.28 (2.26)% of body 
length. Gubernaculum narrow, smooth, 84 (90) long, 
with approximately its proximal two thirds somewhat 
dorsally bent; length of anterior bent part 48 (54), rep-
resenting 57 (60)% of entire gubernaculum length; distal 
end of gubernaculum with distinct refl ected dorsal barb 
(Figs. 6D, 7D). Length ratio of gubernaculum and right 

Fig. 6. Philometra dentigubernaculata sp. n., male. A – anterior end of body, lateral view; B, C – cephalic end, apical and dorsoven-
tral views; D – gubernaculum, lateral view; E, F – posterior end, ventral and lateral views. Scale bars: A = 100 μm; B, C = 20 μm; 
D = 30 μm; E, F = 50 μm. 

Moravec, Justine: Dracunculoid nematodes of New Caledonian fi shes
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spicule 1:1.36 (1:1.17). Spicules and gubernaculum well 
sclerotized; spicules and posterior part of gubernaculum 
orange-brown, anterior part of gubernaculum colourless.

Female: Unknown.

T y p e  h o s t :  Hound needlefi sh Tylosurus crocodilus (Beloni-
dae, Beloniformes).

S i t e  o f  i n f e c t i o n :  Oculo-orbit (eye grease).
T y p e  l o c a l i t y :  South Pacifi c, off Nouméa, New Caledonia 

(collected 26 September 2006).
P r e v a l e n c e :  1/1, fi sh examined 880 mm in fork length. 
D e p o s i t i o n  o f  t y p e :  Holotype (male) in Muséum Nati-

onal d’Histoire Naturelle, Paris (JNC 1968). 
E t y m o l o g y :  The specifi c name is composed of two Latin 

words, dens (= tooth) and gubernaculum (= accessory piece, 
gubernaculum), and relates to a characteristic feature of this 
species, i.e., the presence of a barb (tooth) on the gubernacu-
lum. 

Fig. 7. Philometra dentigubernaculata sp. n., scanning electron micrographs of male. A, B – cephalic end, dorsoventral and api-
cal views; C – ball-like structure at mouth; D – region of cloacal opening with partly extruded spicules and gubernaculum, lateral 
view; E, F – caudal end, apical and sublateral views. Abbreviations: b – submedian cephalic papilla of external circle; c – submedian 
cephalic papilla of internal circle; d – lateral cephalic papilla of internal circle; e – ball-like structure at mouth; g – gubernaculum; 
m – U-shaped caudal mound; s – spicule; v – dorsal refl ected barb on distal gubernaculum end; z – caudal papilla. 
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Remarks. To date, fi ve species of Philometra and 
four of Philometroides Yamaguti, 1935 are known to be 
parasites of the oculo-orbits of fi shes (Moravec 2006, 
Moravec et al. 2008c); both these genera differ from each 
other by the absence/presence of cuticular ornamentations 
on the body surface of large females, whereas the males 
of both genera have smooth cuticle and are thus indis-
tinguishable. However, of these species, the following 
fi ve are parasites of freshwater fi shes in East Asia (Japan, 
Russia) or North America (USA): Philometra orbitalensis 
Moravec, Crosby, de Buron, González-Solís et Roumil-
lat, 2008, P. parasiluri Yamaguti, 1935, Philometroides 
anguillae (Ishii, 1916), P. moraveci Vismanis et Yun-
chis, 1994 and P. wellborni Moravec, Crosby, de Buron, 
González-Solís et Roumillat, 2008. The males were de-
scribed only for P. moraveci and P. wellborni (see Ermo-
lenko 1984, Moravec 2006, Moravec et al. 2008c); it can 
be remarked that both these species are characterized by 
the gubernaculum provided with a dorsal refl ected barb as 
in P. dentigubernaculata.

Only four species are known from oculo-orbits of 
marine fi shes: Philometra balistii Rasheed, 1963 from 
Balistes sp. (type host) and Abalistes stellaris (Bloch 
et Schneider) (both Balistidae, Tetraodontiformes) in 
the Indian Ocean, Red and South China Seas (Rasheed 
1963, Parukhin 1971, 1989), Philometra ocularis from 
Epinephelus spp. and Variola louti (Forsskål) (both Ser-
ranidae, Perciformes) off Japan and New Caledonia 
(Moravec et al. 2002, Moravec and Justine 2005, 2008), 
Philometra salgadoi Vidal-Martínez, Aguirre-Macedo et 
Moravec, 1995 from Epinephelus morio in the Gulf of 
Mexico (Vidal-Martínez et al. 1995, Moravec et al. 1997, 
2001), and Philometroides oveni Parukhin, 1975 from 
Serranus hepatus (Linnaeus) in the Mediterranean Sea 
(Parukhin 1975). Of them, the males were described only 
in P. salgadoi (see Moravec et al. 2001), differing from 
P. dentigubernaculata mainly in the absence of a refl ected 
dorsal barb on the gubernaculum. Remaining four species 
can be distinguished only by different host superfamilies 
(Beloniformes vs. Perciformes or Tetraodontiformes) and 
different geographical regions.

In addition to the new species, Tylosurus crocodilus 
was previously reported as the host of Philometra ty-
losuri Moravec et Ali, 2005, a species described solely 
from females found in the musculature and subcutane-
ous tissue of this fi sh in the Persian Gulf, southern Iraq 
(Moravec and Ali 2005). Other two species, Philometra 
kohnae Moravec et Rohde, 1992 and P. lomi Moravec et 
Rohde, 1992, were described from females collected from 
subcutaneous tissues of the congeneric host Tylosurus ga-
vialoides (Castelnau) off the Pacifi c coast of eastern Aus-
tralia (New South Wales) (Moravec and Rohde 1992). Un-
fortunately, males of these three species remain unknown, 
so that their comparison with P. dentigubernaculata is so 
far impossible. Even though it cannot be excluded that 

the males of the present material belong to one of these 
species, taking into account the high degree of site specifi -
city in philometrids, we consider it reasonable to establish 
a new species to accommodate them. Certainly, further 
studies of P. dentigubernaculata are needed.

Philometra ocularis Moravec, Ogawa, Suzuki, 
Miyazaki et Donai, 2002  Fig. 8 

Gravid female (3 body fragments of 1 specimen): To-
tal length of body fragments 22.71 mm, maximum width 
394; width of cephalic end 109. Height of external ce-
phalic papillae 12 (Fig. 8A, B). Entire oesophagus 1.34 
mm long, maximum width 177; anterior bulbous infl ation 
117 long, 102 wide. Nerve ring and oesophageal cell nu-
cleus 367 and 1,292, respectively from anterior extremity. 
Larvae from uterus not measured.
H o s t :  Areolate grouper Epinephelus areolatus (Serranidae, 

Perciformes).

Fig. 8. Philometra ocularis Moravec, Ogawa, Suzuki, Miyzaki 
et Donai, 2002, scanning electron micrographs of gravid female. 
A – cephalic end, dorsal view; B – cephalic end, apical view 
(arrows indicate lateral cephalic papillae of internal circle). 
Abbreviations: b – submedian crescent-shaped cephalic papilla 
of external circle; o – mouth with three surfaces of oesophageal 
sectors. 

Moravec, Justine: Dracunculoid nematodes of New Caledonian fi shes
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S i t e  o f  i n f e c t i o n :  Oculo-orbit.
L o c a l i t y :  Off Nouméa, New Caledonia, South Pacifi c.
P r e v a l e n c e :  1/3. Infected fi sh specimen, 19 October 2006, 

fork length 220 mm.
D e p o s i t i o n  o f  v o u c h e r  s p e c i m e n :  Muséum Nati-

onal d’Histoire Naturelle, Paris (JNC 1956). 

Remarks. This species was described from females 
from oculo-orbits of Epinephelus septemfasciatus (Thun-
berg) off Japan (Moravec et al. 2002) and later it was 
recorded (again only females) from fi ve other species of 
serranid fi shes, Epinephelus areolatus (Forsskål), E. coio-
ides (Hamilton), E. cyanopodus (Richardson), E. rivula-
tus (Valenciennes) and Variola louti (Forsskål), off New 
Caledonia (Moravec and Justine 2005, 2008). The con-
specifi c male remains unknown. 

Guyanemidae Petter, 1974
Travassosneminae Moravec, 2006 

Ichthyofi laria novaecaledoniensis sp. n.  Fig. 9 

Female (1 subgravid specimen; holotype): Body fi li-
form, yellowish, 17.29 mm long, maximum width near 
middle of body 272, tapering at both ends. Cuticle smooth. 
Anterior end bluntly rounded (Fig. 9A). Cephalic papillae 
small, indistinct in lateral view. Muscular oesophagus nar-
row, 246 long (1.5% of body length), almost cylindrical, 
without anterior infl ation; glandular oesophagus narrower, 
very short, 15 long, provided with free appendix 233 long 
and 24 wide (Fig. 9A). Oesophagus opening into intestine 
through valve. Nerve ring encircling muscular oesopha-
gus 75 from anterior extremity; excretory pore just an-
terior to glandular oesophagus. Intestine light-coloured, 
its anterior part forming several spiral coils, then straight. 
Intestine ending blindly, being attached ventrally to body 
wall by short, fi ne ligament at distance of 213 from pos-
terior extremity (Fig. 9C, D). Amphidelphic. Vulva and 
vagina not found. Uterus occupying major part of body, 
being fi lled with huge number of developing embryos; no 
fully developed larvae present. Anterior ovary markedly 
reduced, located at region of glandular oesophageal ap-
pendix (Fig. 9A), posterior ovary considerably long (Fig. 
9C). Caudal end conical, with small terminal cuticular 
point 3 long (Fig. 9D).
T y p e  h o s t :  Lemon ghost fl athead, Hoplichthys citrinus 

(Hoplichthyidae, Scorpaeniformes).
S i t e  o f  i n f e c t i o n :  Flesh near gills.
T y p e  l o c a l i t y :  CHONDRICAL deep-sea cruise, Station 

CH3, off Banc de Coëtlogon (22°17′42S, 167°12′40E), off 
New Caledonia, depth 385–401 m, 30 January 2002.

I n t e n s i t y :  A single fresh fi sh specimen from the CHON-
DRICAL cruise was examined and was positive. A total 
of about 100 frozen specimens from the deep-sea cruises 
around New Caledonia EBISCO (October 2005, Chesterfi eld 
Islands) and TERRASSE (October 2008, Norfolk Ridge and 
other localities) were negative.

D e p o s i t i o n  o f  t y p e :  Holotype in Muséum National 
d’Histoire Naturelle, Paris (JN 35A).

E t y m o l o g y :  Specifi c name of this nematode relates to the 
country of its origin, i.e., New Caledonia. 

Remarks. The general morphology of this nematode, 
in particular the structure of the oesophagus, the shape of 
the caudal end and the development of ovaries, as well 
as the location in the host, suggest that it belongs to Ich-
thyofi laria. At present, the genus contains fi ve species, all 
parasitic in the abdominal cavity or viscera of marine fi sh-
es: I. argentinensis Incorvaia, 1999, I. bergensis (Wülk-
er, 1930), I. canadensis Appy, Anderson et Khan, 1985, 
I. dasycotti Yamaguti, 1935 and I. japonica Moravec et 
Nagasawa, 1985 (see Moravec 2006). Ichthyofi laria ar-
gentinensis differs from the present specimen in having 
the glandular appendix 4–6 times as long as the oesopha-
gus (vs. approximately equally long as oesophagus), 
I. bergensis in the much longer body of females (41–63 
vs. 17.3 mm), and I. canadensis in having the glandular 
appendix much shorter than the oesophagus (Appy et al. 
1985, Køie 1993, Timi et al. 2001); all these three species 
are parasites either of Gadiformes or Perciformes in the 
Atlantic Ocean.

The two remaining species, I. dasycotti and I. japoni-
ca, are parasites of Scorpaeniformes in the North Pacifi c 
(Japan), but the former differs from the specimen of the 
present material mainly in possessing a very short glan-
dular appendix approximately as long as the glandular 
oesophagus proper (vs. appendix approximately as long as 
the entire oesophagus) and in having much longer females 
(34–38 vs. 17.3 mm), whereas the latter is easily distin-
guishable by the presence of four conspicuously large 
lobe-like cephalic projections (Yamaguti 1935, Moravec 
and Nagasawa 1985); I. dasycotti and I. japonica also dif-
fer in the families of their fi sh hosts (Psychrolutidae and 
Sebastidae, respectively vs. Hoplichthyidae). Therefore, 
the present specimen is considered to represent a new 
species, I. novaecaledoniensis. The authors are aware of 
the fact that it is being described from a single specimen, 
a procedure that cannot be generally recommended; how-
ever, in this case, the new species appears to be well es-
tablished and, therefore, they consider it more reasonable 
and useful to give it a specifi c name rather than to report 
it only as Ichthyofi laria sp.

The only other nematodes reported from this deep-sea 
fi sh are the cystidicolid Ascarophis richeri Moravec et 
Justine, 2007 and anisakid larvae (Moravec and Justine 
2007). 

Acknowledgements. Eva Řehulková (Brno), and several stu-
dents, including Aude Sigura, Cyndie Dupoux and Isabelle Mary 
participated in the fi shing operations and parasitological survey. 
Annie Petter (MNHN) helped for an early triage of the material. 
Sam Tereua, Miguel Clarque and Napoléon Colombani, captains 
of the NO "Coris" provided safe navigation. Gérard Mou-Tham, 
Paco Bustamante and Michel Warnau spear-fi shed several fi sh. 



141

Fig. 9. Ichthyofi laria novaecaledoniensis sp. n., female. A – anterior end of body, lateral view; B, C – anterior and posterior parts of 
body, lateral views; D – caudal end, lateral view. Scale bars: A, D = 100 μm; B, C = 200 μm. 

REFERENCES

Gérard Mou-Tham and Michel Kulbicki (IRD) provided identi-
fi cations. Fishes from the deep-sea cruises CHONDRICAL, EB-
ISCO and TERRASSE were provided, respectively, by Bernard 
Séret, Bertrand Richer de Forges and Sarah Samadi. Angelo di 
Matteo (IRD) provided technical help. Ronald Fricke (Staatli-
ches Museum für Naturkunde, Stuttgart, Germany) identifi ed the 
Tylosurus crocodilus (from specimen) and certain Epinephelus 
specimens (from photographs). Thanks are due to the staff of the 

Laboratory of Electron Microscopy of the Institute of Parasitol-
ogy, Biology Centre of the ASCR, in České Budějovice for their 
technical assistance and Blanka Škoríková and Irena Husáková 
from the Department of Helminthology of the same Institute 
for their help with the preparation of illustrations. This study 
was partly supported by grant No. 524/06/0170 from the Grant 
Agency of the Czech Republic and by the research projects of 
the Institute of Parasitology, ASCR (Z60220518 and LC522).

Moravec, Justine: Dracunculoid nematodes of New Caledonian fi shes

ALLSOP D.J., WEST S.A. 2003: Constant relative age and size at 
sex change for sequentially hermaphroditic fi sh. J. Evol. Biol. 
16: 921–929. 

APPY R.G., ANDERSON R.C., KHAN R.A. 1985: Ichthyofi laria 
canadensis n. sp. (Nematoda: Dracunculoidea) from eelpouts 
(Lycodes spp.). Can. J. Zool. 63: 1590–1592.

CLARKE L.M., DOVE A.D.M., CONOVER D.O. 2006: Prevalence, 
intensity, and effect of a nematode (Philometra saltatrix) in 
the ovaries of bluefi sh (Pomatomus saltatrix). Fish. Bull. 104: 
118–124.

ERMOLENKO A.V. 1984: [On the systematic status and biology of 
Philometra parasiluri Yamaguti, 1935 (Nematoda, Philometri-
dae).] In: Yu.L. Mamaev, V.A. Dvoryadkin and A.S. Eroshenko 

(Eds.), Parasites of Animals and Plants. Far-Eastern Scientifi c 
Center of the USSR Acad. Sci., Vladivostok, pp. 78–81. (In Rus-
sian.)

FROESE R., PAULY D. (EDS.) 2009: FishBase. World Wide Web 
electronic publication, www.fi shbase.org, 3/2009.

KØIE M. 1993: Nematode parasites in teleosts from 0 to 1540 m 
depth off the Faroe Islands (the North Atlantic). Ophelia 38: 
217–243.

MERELLA P., REÑONES O., GARIPPA G. 2004: Finding of one male 
Philometra lateolabracis (Nematoda: Philometridae) parasite on 
the dusky grouper Epinephelus marginatus (Osteichthyes: Ser-
ranidae) in the western Mediterranean. Parassitologia 46 (Sup-
pl. 1): 158.



142

Received 30 March 2009 Accepted 29 April 2009

MORAVEC F. 1978: Redescription of the nematode Philometra ob-
turans (Prenant, 1886) with a key to the philometrid nematodes 
parasitic in European freshwater fi shes. Folia Parasitol. 25: 
115–124.

MORAVEC F. 2004: Some aspects of the taxonomy and biology of 
dracunculoid nematodes parasitic in fi shes: a review. Folia Para-
sitol. 51: 1–13.

MORAVEC F. 2006: Dracunculoid and Anguillicoloid Nematodes 
Parasitic in Vertebrates. Academia, Prague, 634 pp.

MORAVEC F., ALI A.H. 2005: Two new species of Philometra (Nem-
atoda: Philometridae) from needlefi shes (Belonidae) in Iraq, 
with a key to Philometra spp. parasitic in the host’s subcutane-
ous tissue, fi ns and musculature. Folia Parasitol. 52: 267–273.

MORAVEC F., CROSBY M.D., DE BURON I., GONZÁLEZ-SOLÍS D., 
ROUMILLAT W.A. 2008c: Three new species of philometrids 
(Nematoda: Philometridae) from centrarchid fi shes in the USA. 
J. Parasitol. 94: 1103–1113.

MORAVEC F., DE BURON I., BAKER T.G., GONZÁLEZ-SOLÍS D. 
2008a: Some gonad-infecting species of Philometra (Nematoda, 
Philometridae) from offshore fi shes of South Carolina and Ge-
orgia, USA, including Philometra charlestonensis sp. nov. from 
the scamp Mycteroperca phenax. Acta Parasitol. 53: 382–391. 

MORAVEC F., FAJER-AVILA E.J., BAKENHASTER M. 2009: Philome-
tra fl oridensis sp. n. (Nematoda: Philometridae) from the ovary 
of red drum Sciaenops ocellatus (Osteichthyes: Sciaenidae) off 
Florida, USA. J. Helminthol. (In press.)

MORAVEC F., GENC E. 2004: Redescription of three Philometra spp. 
(Nematoda, Philometridae) from the gonads of marine perciform 
fi shes of Iskenderun Bay (North-East Mediterranean), Turkey. 
Acta Parasitol. 49: 31–40.

MORAVEC F., JUSTINE J.-L. 2005: Two species of Philometra (Nem-
atoda, Philometridae) from serranid fi shes off New Caledonia. 
Acta Parasitol. 50: 323–331.

MORAVEC F., JUSTINE J.-L. 2007: A new species of Ascarophis 
(Nematoda, Cystidicolidae) from the stomach of the marine 
scorpaeniform fi sh Hoplichthys citrinus from a seamount off 
the Chesterfi eld Islands, New Caledonia. Acta Parasitol. 52: 
238–246.

MORAVEC F., JUSTINE J.-L. 2008: Some philometrid nematodes 
(Philometridae), including four new species of Philometra, from 
marine fi shes off New Caledonia. Acta Parasitol. 53: 369–381.

MORAVEC F., MAGI M., MACCHIONI F. 2008b: Redescription of the 
gonad-infecting nematode Philometra saltatrix Ramachandran, 
1973 (Philometridae) based on specimens from the type host 
Pomatomus saltatrix (L.) (Osteichthyes) from the Tuscan Sea, 
Italy. Folia Parasitol. 55: 219–223.

MORAVEC F., NAGASAWA K. 1985: Ichthyofi laria japonica sp. n. 
(Philometridae) and some other nematodes from marine fi shes 
from Hokkaido, Japan. Acta Soc. Zool. Bohemoslov. 49: 211–
223.

MORAVEC F., OGAWA K., SUZUKI M., MIYAZAKI K., DONAI H. 
2002: On two species of Philometra (Nematoda, Philometridae) 
from the serranid fi sh Epinephelus septemfasciatus in Japan. 
Acta Parasitol. 47: 34–40.

MORAVEC F., PRISTA N., COSTA M.J. 2007: Meagre Argyrosomus 
regius (Osteichthyes) as host of a gonad-infecting species of 

Philometra (Nematoda: Philometridae) off the Atlantic coast of 
Portugal. Dis. Aquat. Org. 78: 83–86.

MORAVEC F., ROHDE K. 1992: Three species of nematodes of the 
superfamily Dracunculoidea from Australian fi shes. Acta Soc. 
Zool. Bohemoslov. 56: 187–195.

MORAVEC F., SALGADO-MALDONADO G. 2007: A new species of 
Philometra (Nematoda, Philometridae) from the gonads of the 
rock hind Epinephelus adscensionis (Osteichthyes) from the 
southern Gulf of Mexico. Acta Parasitol. 52: 376–381.

MORAVEC F., VIDAL-MARTÍNEZ V.M., AGUIRRE-MACEDO M.L., 
GONZÁLEZ-SOLÍS D. 2001: First description of the male and re-
description of the female of Philometra salgadoi Vidal-Martínez 
et al., 1995 (Nematoda: Philometridae) from the ocular cavity 
of the marine fi sh Epinephelus morio in Mexico. Parasitol. Res. 
87: 526–529.

MORAVEC F., VIDAL-MARTÍNEZ V.M., VARGAS-VÁZQUEZ J., VIVAS-
RODRÍGUEZ C., GONZÁLEZ-SOLÍS D., MENDOZA-FRANCO E., 
SIMÁ-ALVÁREZ R., GÜEMEZ-RICALDE J. 1997: Helminth para-
sites of Epinephelus morio (Pisces: Serranidae) of the Yucatan 
Peninsula, southeastern Mexico. Folia Parasitol. 44: 255–266.

PARUKHIN A.M. 1971: [Nematodes from fi shes of the Red Sea and 
Indian Ocean.] Sbor. “Voprosy Ekologii Ryb Yuzhnykh Morey”, 
Biologiya Morya 23. Naukova Dumka, Kiev, pp. 177–193. (In 
Russian.) 

PARUKHIN A.M. 1975: Philometroides oveni sp. n., a parasite of the 
sea perch Paracanthopristis hepatus. Zool. Zh. 54: 312–314. (In 
Russian, Engl. summary.)

PARUKHIN A.M. 1989: [Parasitic worms of benthic fi shes of the 
southern seas.] Naukova Dumka, Kiev, 154 pp. (In Russian.)

QUIAZON K.M.A, YOSHINAGA T., OGAWA K. 2008a: Taxonomi-
cal study into two new species of Philometra (Nematoda: Phi-
lometridae) previously identifi ed as Philometra lateolabracis 
(Yamaguti, 1935). Folia Parasitol. 55: 29–41.

QUIAZON K.M.A., YOSHINAGA T., OGAWA K. 2008b: Philomet-
ra sawara sp. n. and a redescription of Philometra sciaenae 
Yamaguti, 1941 and Philometra nemipteri Luo, 2001 (Nema-
toda: Philometridae): a morphological and molecular approach. 
Folia Parasitol. 55: 277–290.

RASHEED S. 1963: A revision of the genus Philometra Costa, 1845. 
J. Helminthol. 37: 89–130.

RASHEED S. 1965: Additional notes on the family Philometridae 
Baylis and Daubney, 1926. J. Helminthol. 39: 349–362.

SAKAGUCHI S., YAMAGATA Y., SAKO H. 1987: Reidentifi cation of 
Philometra parasitic on the Red Sea bream. Bull. Natl. Res. Inst. 
Aquacult. 12: 69–72. (In Japanese, Engl. summary.)

TIMI J.T., NAVONE G.T., SARDELLA N.H. 2001: Redescription of 
Ichthyofi laria argentinensis Incorvaia, 1999 (Nematoda: Phi-
lometridae) parasite of Merluccius hubbsi (Pisces: Merlucciidae) 
from Argentina. Folia Parasitol. 48: 139–142.

VIDAL-MARTÍNEZ V.M., AGUIRRE-MACEDO L., MORAVEC F., 1995: 
Philometra (Ranjhinema) salgadoi n. sp. (Nematoda: Philom-
etridae) from the ocular cavity of the red grouper Epinephelus 
morio (Pisces: Serranidae) from the Yucatan Peninsula, Mexico. 
J. Parasitol. 81: 763–766.

YAMAGUTI S. 1935: Studies on the helminth fauna of Japan. Part 9. 
Nematodes of fi shes, 1. Jpn. J. Zool. 6: 337–386. 


