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Abstract
Pseudorhabdosynochus inversus sp. nov. is described from three specimens found in a halfmoon grouper, Epinephelus rivu-
latus, from the external slope of the barrier reef, New Caledonia, South Pacific. The new species is characterised by the struc-
ture of its sclerotised vagina, which resembles that of P. epinepheli (Yamaguti, 1938) but has its primary chamber inverted,
and by its measurements. The diplectanid fauna of E. rivulatus shows the same pattern as in other groupers, probably belong-
ing to a clade in which fish species harbour both an abundant species of the �Pseudorhabdosynochus cupatus group� (here
P. calathus Hinsinger et Justine, 2006) and a rare species (here P. inversus).

Résumé
Pseudorhabdosynochus inversus sp. nov. est décrit de trois spécimens trouvés chez un mérou demi-lune, Epinephelus rivula-
tus, de la pente externe du récif barriPre, Nouvelle-Calédonie, Pacifique Sud. La nouvelle espPce est caractérisée par la struc-
ture de son vagin sclérifié, qui ressemble B celui de P. epinepheli (Yamaguti, 1938) mais a sa chambre primaire inversée, et par
ses mensurations. La faune des Diplectanidae de E. rivulatus montre le mLme patron que chez d�autres mérous, probablement
appartenant B un clade, chez lesquels les espPces de poissons hébergent B la fois une espPce abondante du groupe
�Pseudorhabdosynochus cupatus� (ici P. calathus Hinsinger et Justine, 2006) et une espPce rare (ici P. inversus).

Keywords
Monogenea, Diplectanidae, Pseudorhabdosynochus inversus sp. nov., Serranidae, Epinephelus rivulatus, New Caledonia 

Corresponding address: justine@ird.nc

Introduction

Pseudorhabdosynochus calathus Hinsinger et Justine, 2006, a
species of the �cupatus� group, was the single monogenean
species described from the halfmoon grouper, Epinephelus
rivulatus (Valenciennes), off New Caledonia (Hinsinger and
Justine 2006b). In this paper, I describe a second rare species
of the same genus from this fish.

Materials and methods

A specimen of E. rivulatus was caught on the external slope of
the barrier reef of New Caledonia, near Passe de Dumbéa (24

June 2008, 22°19´S, 166°13´E, depth 100�150 m). The fish
was 344 mm in length and 654 g in weight. Preparation of
monogeneans, measurement methods, nomenclature for the
sclerotised vagina, and conventions for the description of the
squamodisc were those routinely used (Justine 2005, 2007,
2008a, 2008b in press; Hinsinger and Justine 2006b). All mea-
surements are in µm. An exhaustive search of monogeneans
produced 32 specimens of P. calathus Hinsinger et Justine,
2006, and 3 specimens of the new species described here.

Note about the fish: Epinephelus rivulatus is uncommon
in New Caledonia. It is widely distributed from the western
Indian Ocean to the western Pacific and southward into tem-
perate waters of South Africa, Australia, and New Zealand
(Heemstra and Randall 1993), and occurs at depths of 10 to
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150 m. The maximum weight recorded being 1.4 kg, the spec-
imen examined here was relatively small; however, it was big-
ger than all specimens examined previously (Hinsinger and
Justine 2006b, and 3 other specimens) which ranged from 205
to 335 mm in length and from 142 to 410 g in weight; it was
also caught at a greater depth.

Results

Family Diplectanidae Bychowsky, 1957
Genus Pseudorhabdosynochus Yamaguti, 1958

Pseudorhabdosynochus inversus sp. nov. (Fig. 1)

Description: Measurements given as h (holotype), and the two
paratypes JNC2606B1 and B2. Body elongate; length h 345,
360, 310; width h 115, 125, 100. Tegument scaly; scales on
ventral and dorsal surfaces from level of ovary to squamo-
discs. Anterior region with 3 pairs of head organs and 2 pairs
of eye-spots; distance between outer margins of anterior eye-
spot pair h 24, 34, 25, of posterior eye-spot pair h 17, 22, 22.

Haptor differentiated from rest of body, slightly wider than
body, width h 125, 122, 125, provided with 2 similar squa-
modiscs, 2 pairs of lateral hamuli, 3 bars and 14 marginal
hooklets. 

Squamodiscs round in shape, made up of rows of rodlets;
central row open, V-shaped; rodlets adjacent in central rows,
progressively more loosely connected in peripheral rows; last
row with thinner, separated rodlets; ventral and dorsal squa-
modiscs similar; ventral squamodisc length h 55, 57, �, width
h 49, 48, �, with h 13, 13, � rows of rodlets; dorsal squamo-
disc, length h 48, 54, 54, width h 42, 45, 45, with h 12, 12, 12
rows of rodlets. Description of squamodisc rows (according to
the conventions used in Justine 2008a; v, v-shaped central row
in squamodisc): ventral squamodisc, h (Fig. 1J): v6-8-10-11-
10-10-9-9-9-8-7-5-2, rodlet total 104; JNC2606B1, v7-10-11-
11-10-9-10-9-10-8-8-6-5, rodlet total 114; dorsal squamo-
disc, h (Fig. 1K): v7-10-10-11-11-10-9-8-8-7-6-4, rodlet total
101; JNC2606B1, v8-10-10-9-11-10-10-9-9-7-6-3, rodlet to-
tal 102.

Hamuli generally not flat, hence unsuitable for measure-
ments. Ventral hamulus with handle and distinct guard, outer
length h 28, 29, 28, inner length h �, 26, �. Dorsal hamulus
with indistinct guard, outer length h 27, 27, 28, inner length
not measured. Dorsal (lateral) bar, with flattened medial
extremity and cylindrical lateral extremity, length h 45, 45, 43,
maximum width h 11, 12, 11. Ventral bar flat, with constrict-
ed median portion and elongate extremities, length h 50, 60,
51, maximum width h 10, 11, 8; groove visible on ventral side.

Pharynx subspherical, length h 33, 32, 28, width h 23, 28,
25. Oesophagus apparently absent, such that intestinal bifur-
cation immediately follows pharynx. Caeca simple, terminate
blindly at level of posterior margin of vitelline field.

Testis subspherical, intercaecal, length h 52, 45, �, width h
45, 52, �. Seminal vesicle median, elongate. Prostatic reser-

voir elongate, connects with quadriloculate organ. Quadriloc-
ulate organ with fourth (posterior) chamber slightly more
sclerotised than 3 anterior chambers; anterior chamber with
thin wall; fourth chamber ends in short sclerotised cone, pro-
longed by long sclerotised tube; end of tube prolonged by thin
unsclerotised filament of variable length; filament with distal
swelling. Inner length of quadriloculate organ h 45, 45, 44;
cone length h 5, 4, 5; tube length h 17, 20, 16; tube diameter
h 3, 3, 3; filament length h 30, 30, 0.

Ovary subequatorial, intercaecal, pre-testicular, encircles
right caecum. Ovary width h 35, 40, 54. Oviduct passes medi-
ally to form ootype, surrounded by small Mehlis� gland. Uter-
us not seen. Unsclerotised vagina inconspicuous. Duct from
sclerotised vagina to ootype not seen. Vitelline fields extend
posteriorly from posterior to pharyngeal level in 2 lateral
bands, confluent in post-testicular region and terminate ante-
rior to peduncle. Egg unknown.

Sclerotised vagina (nomenclature of parts according to
Justine 2007a, 2008b in press; see Fig. 1H) sinistral, a com-
plex sclerotised structure [aspect changes very slightly accord-
ing to specimen and orientation (Fig. 1C-I)], comprises ante-
rior trumpet, followed by primary canal, primary chamber,
secondary canal, secondary chamber and accessory structure;
primary canal, thin-walled, with regular diameter and wide lu-
men, coiled once; primary chamber sclerotised, complex in
shape, i.e. pear-shaped cavity continued as a heavily sclero-
tised cylinder arising from thinner, anterior part (Fig. 1H);
cylinder curves and runs parallel with longitudinal axis of
pear-shaped cavity; continuous with primary canal; no interi-
or crest within primary chamber; secondary canal thin, with
indistinct central lumen; secondary canal inserted into cylin-
der of primary chamber; secondary chamber continuous with
secondary canal, sclerotised, elongate, ventral to and much
smaller than primary chamber; accessory structure small, in-
serted into anterior extremity of secondary chamber. External
and internal surfaces of primary and secondary chambers
smooth; sometimes amorphous material present within pri-
mary chamber (Fig. 1E, F). Orientation of sclerotised vagina
such that trumpet is always anterior. Total length of sclerotised
vagina h 28, 29, 24; external width of primary chamber h 9,
9, 9.

Type-host: Epinephelus rivulatus (Valenciennes).
Type-locality: Off Nouméa, New Caledonia.
Site: Between secondary gill lamellae.
Type-specimens: Holotype, JNC2606B3, external slope of

the barrier reef of New Caledonia, near Passe de Dumbéa, off
Nouméa, 24 June 2008.

Material examined: 3 specimens, carmine, in three slides.
Material deposited: Holotype and 2 paratypes, MNHN

(Muséum National d�Histoire Naturelle, Paris).
Prevalence: 11% (1/9).
Intensity: 3 (in addition to 32 P. calathus; this represents

9% of the monogeneans found in this fish, and about 3% of the
monogeneans found in a total of 9 fish).

Etymology: inversus, Latin for �turned upside down�, in
reference to the primary chamber of the vagina in compari-
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Fig. 1 Pseudorhabdosynochus inversus sp. nov. from Epinephelus rivulatus: A. Holotype (hamuli not flat), ventral view, tegumental scales
drawn only on edges. B. Male quadriloculate organ, holotype (c � cone, t � tube, f � filament). C and D. Sclerotised vagina, holotype (C � ven-
tral part, D � dorsal part). E-G. Sclerotised vagina, paratype JNC2606B1, three planes, from dorsal to ventral. H and I. Sclerotised vagina,
paratype JNC2606B2; H � composite drawing with nomenclature of parts and measurements (italics); I � ventral plane (Tr � trumpet, 
Ca1 � primary canal, Ca2 � secondary canal, Ch1 � primary chamber, Ch2 � secondary chamber, AS � accessory structure). J. Ventral
squamodisc. K. Dorsal squamodisc. L and M. Ventral (L) and dorsal (M) tegumental scales. N. Ventral bar. O. Lateral (dorsal) bar. P and
Q. For comparison, sclerotised vagina of P. epinepheli, ventral view (reproduced from Justine 2008b, in press; fig. 6). A-Q, carmine; 
A-D, J-O, holotype, ventral view; E-I, paratypes, dorsal view
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son to the structure found in P. epinepheli (Yamaguti, 1938)
Kritsky et Beverley-Burton, 1986 (see Justine 2008b, in
press and Fig. 1P, Q).

Differential diagnosis: The present species has a vaginal
structure similar to that of P. epinepheli (Fig. 1P, Q) and its pri-
mary chamber has similar measurements (external diameter 9
vs 10); the differential characteristic is that the primary cham-
ber of P. inversus has the thinner part of its pear-shaped vol-
ume directed anteriorly, whereas in P. epinepheli it is direct-
ed posteriorly. The structure is thus distinctively different. The
male quadriloculate organ has similar measurements in the
two species (internal length 44�45 vs 49, cone 5 vs 5, tube
length 16�20 vs 21), and a similar morphology with a thin-
walled anterior chamber and a distal swelling of the filament.
However, male organs are very similar in many species of
Pseudorhabdosynochus. In addition to the distinctive vaginal
structure, P. inversus is distinguished from P. epinepheli by
the following measurements: a shorter sclerotised vagina (to-
tal length 24�29 vs 38), smaller haptoral parts (ventral bar
length 50�60 vs 80, lateral bar length 42�45 vs 58), and small-
er squamodiscs (length 48�57 vs 71�77). The squamodiscs
have a smaller number of rows (12�13 vs 15) and a smaller
number of rodlets (101�114 vs 140�175, mean 159).

Although they resemble P. epinepheli for certain aspects
and are smaller, the specimens described here as a new species
are certainly not juvenile P. epinepheli. These were described
(Justine 2008b) and have thin-walled vaginae with a structure
similar to the adult, especially in the orientation of the pear-
shaped volume of the primary chamber (opposite to that of
P. inversus).

Remarks: The author is aware that describing a diplectanid
species from only three specimens is not optimal. Hinsinger
and Justine (2006b) found that in several species of groupers
(Epinephelus spp.), an abundant species of the Pseudorhab-
dosynochus cupatus group was accompanied by a rarer spe-
cies of the same genus (Table I). Differences in relative abun-
dances were often extreme, such as in Epinephelus merra
Bloch in which only 5 specimens of P. cf. coioidesis were
found vs 416 specimens of P. melanesiensis (see Hinsinger
and Justine 2006b, Poulin and Justine 2008). P. inversus sp.
nov. is also rare (only 3 specimens found in 9 fish examined,
vs more than 100 P. calathus). Its rarity, and also the uncom-
mon character of its host, justifies this description, which was

possible because the specimens were in excellent condition
and clearly different from other species.

Species of the �cupatus� group were considered to be
closely related (Hinsinger and Justine 2006b), but the �accom-
panying� species (Table I) were found to have dissimilar mor-
phologies. Hinsinger and Justine (2006b) mentioned that the
hypothesized �rare�species accompanying P. calathus in E. ri-
vulatus had not been found. Eight specimens of E. rivulatus
from New Caledonia (5 mentioned in Hinsinger and Justine
2006b and 3 additional specimens examined later) harboured
only P. calathus. The finding of only 3 specimens of P. inver-
sus in a specimen of E. rivulatus, mentioned in the present
paper, shows that this �rare� species is indeed much rarer than
P. calathus, the species of the �cupatus� group. It is possible
that the diplectanid fauna is related to host size, as found in
E. howlandi (see Hinsinger and Justine 2006a, b) and in
E. cyanopodus Richardson (see Sigura and Justine 2008);
indeed, the single specimen of E. rivulatus harbouring P. in-
versus was the biggest fish examined. Sigura and Justine
(2008) proposed an hypothesis to explain these diplectanid
fauna changes in E. cyanopodus in relation to the spawning
aggregations of the fish, which are well known in New Cal-
edonia; but E. rivulatus has no aggregative behaviour, at least
in Western Australia (Mackie 2007).

Although the species of the �cupatus� group are generally
the most abundant Pseudorhabdosynochus species in group-
ers harbouring several species, such as E. rivulatus studied
here, this was not the case for E. tauvina (see Justine and
Vignon 2009, in press). All these species of groupers with
species of Pseudorhabdosynochus of the �cupatus� group
apparently belong to a clade (Craig and Hastings 2007) which
includes several �reticulated� groupers (Justine and Vignon
2009, in press).
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