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ABSTRACT

The present study was carried out to examine unidentified and identified spe-
cimens of Nybelinia, Heteronybelinia, Mixonybelinia and Kotorella deposited
at the Muséum national d’Histoire naturelle, Paris. A total of 17 different
species including type specimens was found: Nybelinia africana Dollfus,
1960; N. erythraea Dollfus, 1960; N. goreensis Dollfus, 1960; N. lingualis
(Cuvier, 1817); Nybelinia cf. lingualis (Cuvier, 1817); N. riseri Dollfus, 1960;
N. scoliodoni (Vijayalakshmi, Vijayalakshmi & Gangadharam, 1996);
N. strongyla Dollfus, 1960; N. surmenicola Okada, 1929; N. thyrsites
Korotaeva, 1971; Heteronybelinia estigmena (Dollfus, 1960); H. eureia
(Dollfus, 1960); H. minima Palm, 1999; H. nipponica (Yamaguti, 1952);
H. robusta (Dollfus, 1960); H. yamagutii (Dollfus, 1960); Mixonybelinia
edwinlintoni (Dollfus, 1960) n. comb.; Kotorella pronosoma (Stossich, 1901).
M. edwinlintoni is re-described. Nybelinia oodes Dollfus, 1960, H. alloiotica
(Dollfus, 1960), H. cadenati (Dollfus, 1960), and H. senegalensis (Dollfus,
1960) are considered synonymous with H. estigmena (Dollfus, 1960).
H. punctatissima (Dollfus, 1960) is considered synonymous with Nybelinia
lingualis, and specimens of H. punctatissima as described in Dollfus (1960) are
considered synonymous with H. estigmena. H. rougetcampanae (Dollfus,
1960) is considered synonymous with H. nipponica, and N. rhynchobatus
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INTRODUCTION

Yang, Lin, Liu & Peng 1995 synonymous with Kororella pronosoma. Five new
localities and 12 new host records were established. The adults of
Mixonybelinia edwinlintoni n. comb. and V. strongyla are reported for the first
time. A high degree of morphological variability within the same species was
observed, with postlarvae having the potential to reach a larger size than
adults. Most of the studied species exhibit a wide host range and distribution.
List of valid species are given for the five genera within the family
Tentaculariidae: Nybelinia (24 species), Heteronybelinia (10), Mixonybelinia
(3), Kotorella (1), and Tentacularia (1).

RESUME

Cestodes Tentaculariidae (Trypanorbyncha) du Muséum national d’Histoire
naturelle, Paris.

Cette étude a été entreprise pour examiner les spécimens identifiés et non
identifiés de Nybelinia, Heteronybelinia, Mixonybelinia et Kotorella déposés au
Muséum national d’Histoire naturelle, Paris. Dix-sept espéces ont été trou-
vées, y compris des spécimens-types : Nybelinia africana Dollfus, 1960 ;
N. erythraea Dollfus, 1960 5 N. goreensis Dollfus, 1960 ; N. lingualis (Cuvier,
1817) ; Nybelinia cf. lingualis (Cuvier, 1817) 5 N. riseri Dollfus, 1960 ; V. sco-
liodoni (Vijayalakshmi, Vijayalakshmi & Gangadharam, 1996) ; V. strongyla
Dollfus, 1960 ; . surmenicola Okada, 1929 ; N. thyrsites Korotaeva, 1971 ;
Heteronybelinia estigmena (Dollfus, 1960); H. eureia (Dollfus, 1960) ;
H. minima Palm, 1999 ; H. nipponica (Yamaguti, 1952) ; H. robusta (Dollfus,
1960) ; H. yamagutii (Dollfus, 1960) ; Mixonybelinia edwinlintoni (Dollfus,
1960) n. comb. ; Kotorella pronosoma (Stossich, 1901). M. edwinlintoni est
redécrite. Nybelinia oodes Dollfus, 1960, H. alloiotica (Dollfus, 1960),
H. cadenati (Dollfus, 1960) et H. senegalensis (Dollfus, 1960) sont considérées
synonymes de H. estigmena (Dollfus, 1960). H. puncratissima (Dollfus, 1960)
est considérée synonyme de Nybelinia lingualis, et des spécimens de H. punc-
tatissima décrits par Dollfus (1960) sont considérés synonymes de H. estigme-
na. H. rougetcampanae (Dollfus, 1960) est considérée synonyme de
H. nipponica et N. rhynchobatus Yang, Lin, Liu & Peng, 1995 est considérée
synonyme de Kozorella pronosoma. Cinq nouvelles localités et 12 nouvelles
mentions d’hotes ont été trouvées. Les adultes de M. edwinlintoni n. comb. et
de V. strongyla sont signalés pour la premiere fois. Un haut niveau de variabi-
lit¢ morphologique intra-spécifique a été observé, avec des post-larves qui ont
la possibilité d’atteindre une taille supérieure a I'adulte. La plupart des especes
étudiées ont des hotes nombreux et une large distribution. Une liste des
especes valides est donnée pour les cing genres de la famille Tentaculariidae :
Nybelinia (24 espéces), Heteronybelinia (10), Mixonybelinia (3), Kotorella (1)
et Tentacularia (1).

17 species deposited in the British Museum
(Natural History), London, and from the

As a part of a revision of the trypanorhynch genus  Natural History Museum, Vienna (Palm &
Nybelinia, Palm er al. (1997), Palm & Walter Walter 1999). Palm (1999) erected two new
(1999) and Palm (1999) described or re-described  genera, Heteronybelinia and Mixonybelinia, leav-
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ing 31 species within the genus Nybelinia Poche,
1926. To date a total of 48 species of Nybelinia,
Heteronybelinia and Mixonybelinia are considered
valid (Palm 1999).

Dollfus (1960) described 16 different Nybelinia
species from the coast of north-west Africa, and
distinguished several species on the basis of
minor differences in scolex ratios or sizes of the
tentacular hooks. Palm ez 2/. (1997) and Palm
(1999) demonstrated that characters such as
absolute values for tentacle diameter and bulb
length do not invariably distinguish among spe-
cies of Nybelinia and Heteronybelinia. These char-
acters exhibit a higher level of intraspecific
morphological variation than considered earlier.
For example, the Heteronybelinia estigmena com-
plex (see subgroup I1Aa in Palm er al. 1997)
might represent a single species, which could
explain the current taxonomic problems within
this subgroup. Thus, the original material described
by Dollfus (1960) and additional specimens
deposited in the Muséum national d’Histoire
naturelle, Paris (MNHN), needs to be re-examined
to clarify the true status of many species.

The present study was carried out to re-examine
identified and unidentified trypanorhynchs be-
longing to the Tentaculariidae Poche, 1926, de-
posited at the MNHN. Besides the establishment
of new host and locality records, species identifica-
tion provides further insight into the zoogeogra-
phical distribution and allows comments to be
made on the level of intraspecific morphological
variability within tentaculariid species, which have
not yet been considered in this context. Together
with the study of deposited tentaculariids from
other collections (Palm 1999; Palm & Overstreet
2000; Palm & Walter 1999), the present study
summarises the current taxonomic status of all
tentaculariid genera.

MATERIAL AND METHODS

Standard measurements and drawings of the sco-
leces of Nybelinia specimens deposited in the
MNHN were made using a Leitz Wetzlar Dialux

20 microscope with an ocular micrometer.
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Special attention was given to unidentified speci-
mens deposited as Nybelinia sp., other deposited
and identified material was also examined for
comparison. The type material of Nybelinia
anantaramanorum Reimer, 1980 and N. benga-
lensis Reimer, 1980 was borrowed from the col-
lection of Prof. Dr L. W. Reimer.

The following measurements were made: Scolex
length (sl), scolex width at level of pars bothridia-
lis (sw), length of pars bothridialis (pbo), length
of pars vaginalis (pv), length of pars bulbosa (pb),
length of pars postbulbosa (ppb), velum (vel),
appendix (app), bulb length (bl), bulb widch
(bw), bulb ratio (br), proportions of pbo/pv/pb
(sp), tentacle width (tw), and tentacle sheath
width (tsw). If possible, the tentacle length (tl)
was estimated. In addition, the tentacular arma-
ture was described as follows: armature homeo-
morphous or heteromorphous, hooks per half
spiral row (hsr), total hook length (1) and the
total length of the base of the hooks (b). The
abbreviation nm (not measured) indicates that no
measurement was taken.

All measurements are given in micrometers
unless otherwise indicated. Specimens belonging
to the same species from different hosts or locali-
ties were measured in the same order as listed
under the subheading Material examined. 1f more
than three measurements were taken from a spe-
cies out of a single host species, the mean is given
with the range in parentheses. Illustrations are
provided if useful for future species identifica-
tion; otherwise the reader is referred to illustra-
tions given by other authors. Supplemental data
adds further characters which are useful for better
species identification. The classification follows
that of Palm (1995, 1997a), and the orientation
of the tentacular surfaces follows that of
Campbell & Beveridge (1994). The host identity
was confirmed using Roper ez 2/. (1984) and
FishBase 1998 (Froese & Pauly 1998).

RESULTS

A total of 17 species was identified; five new
locality and 12 new host records were established.
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Detailed information on the single specimens
measured with comments on their taxonomy and
distribution are given below.

Superfamily TENTACULARIOIDEA Poche, 1926
Family TENTACULARIIDAE Poche, 1926
Genus Nybelinia Poche, 1926

Nybelinia africana Dollfus, 1960

Nibelinia perideraeus Shipley & Hornell, 1906 of
Dollfus (1942). New synonym.

MATERIAL EXAMINED. — MNHN 653-660 HF
(described 7z Dollfus 1960):

Dakar. Senegal, syntypes of V. africana from Galeoides
decadactylus (Bloch, 1795) (junior synonym G. poly-
dactylus [Vahl, 1798]).

Algiers. Algeria, Mullus barbarus Linnaeus, 1758;
Serranus cabrilla (Linnaeus, 1758).

Gorée. Senegal, Pagellus sp.; Trigla sp.

ADDITIONAL MATERIAL. — Ghardaqa. Egyprt,
22.X11.1938, leg. P. Budker, 2 adults of N. africana
from the stomac%l of Carcharhinus melanopterus (Quoy
& Gaimard, 1824), 1 specimen described and figured
as N. perideraeus in Dollfus (1942: figs 97-100)
(MNHN 661-672 HF, 749 HF).

SUPPLEMENTAL DATA. — The tentacular armature of
the type specimens obtained from Galeoides decadac-
tylus (Bloch, 1795) (junior synonym Galeoides poly-
dactylus [Vahl, 1798]) and Trigla sp. with nearly
completely everted tentacles shows slightly decreasing
hook sizes towards the apical part of the tentacles.

DESCRIPTION

Measurements of basal hooks from G. decadacty-
lus and Trigla sp. respectively, 1 = 10.7-13.5, 9.0-
11.4; b = 5.5-6.9, 6.2-6.9; metabasal hooks: | =
16.5-17.0, 16.8-17.2; b = 6.9-7.2, 6.6-6.9; apical
hooks: | = 13.6-13.9, 13.1-13.8; b = 6.2-6.9, 6.1-
6.3.

REMARKS

Palm & Walter (1999) and Palm (1999) pro-
posed the possible synonymy of the specimen of
N. perideraeus described by Dollfus (1942) with
N. africana on basis of the tentacular hooks and
strobila characters, respectively. Re-examination
of the deposited material in the MNHN
confirms this synonymy.
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The tentacular armature of V. africana dimin-
ishes in size towards the apical part of the ten-
tacle, which has not been recorded before for this
species. However, most of the specimens of
N. africana studied had incompletely evaginated
tentacles. A similar change in hook size along the
tentacles has been earlier described for Nybelinia
aequidentata by Pintner (1927).

Nybelinia africana has a circum-African distribu-
tion (Palm ez a/. 1997), and the present material
confirms its occurrence in the Mediterranean Sea.
Palm et a/. (1997) and Palm (2000) recorded the
species from the West and East Indian Ocean.
Nybelinia africana is a frequent and widely distrib-
uted trypanorhynch, occurring in several teleost
intermediate hosts (Palm ez /. 1997) and elasmo-
branch final hosts (Carcharhinus leucas [Miiller &
Henle, 1839], C. melanopterus [Quoy &
Gaimard, 1824], C. obscurus [Lesueur, 1818],
Mustelus canis [Mitchill, 1815]).

Nybelinia erythraea Dollfus, 1960
(Fig. 1)

MATERIAL EXAMINED. — Gulf of Suez. Described in
Dollfus (1960), holotype and paratype from
Cynoglossus sinusarabici (Chabanaud, 1931) (MNHN
673 HF).

SUPPLEMENTAL DATA. — A muscular ring around the
tentacle sheaths is visible in the type specimens. The
tentacular armature is homeoacanthous and homeo-
morphous (Fig. 1). The size of the hooks on the partly
everted tentacles varies between 1 = 14.5-16.1 and
b = 13.1-15.1. It appears that the first basal hooks are
larger than the hooks towards the metabasal part of the
tentacle.

REMARKS

Nybelinia erythraea resembles N. basimegacantha
Carvajal, Campbell & Cornford, 1976 by its char-
acteristic homeomorphous tentacular armature
and the elongated bulbs. In both species, the first
basal hooks are larger than the hooks of the meta-
basal armature. However, the species are difficult
to compare due to the contracted condition of
the type specimens of V. erythraea and their large-
ly invaginated tentacles. The scolex of V. basime-

gacantha as described by Carvajal er al. (1976) is
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Fic. 1. — Nybelinia erythraea (type) isolated from Cynoglossus
sinusarabici, basal armature. Scale bar: 15 pm.

larger than that of N. erythraea. Until further
material of V. erythraea with evaginated tentacles
becomes available, both species are considered
valid. V. erythraea changes its position to sub-
group 1Ac of Palm ez al. (1997).

Nybelinia goreensis Dollfus, 1960
(Fig. 2)

MATERIAL EXAMINED. — Gorée. Senegal, described by
Dollfus (1960), holotype and paratype from Sphyrna
lewini (Griffith & Smith, 1834) (junior synonym
Sphyrna diplana Springer, 1941) (MNHN 674-677

ADDITIONAL MATERIAL. — Gorée. Senegal,
21.V.1951, leg. Y. Rouget-Campana, paratype 1 adult
from the stomach/intestine of Sphyrna lewini (MNHN
750 HF).

SUPPLEMENTAL DATA OF HOLOTYPE. — Scolex meas-
urements: pbo = 655; pv = 630; pb = 452; sp =
1.4:1.4:1. The tentacular armature of N. goreensis
consists of homeomorphous hooks (Fig. 2). The
slender, falciform hooks increase in size towards
the metabasal part of the tentacle. Basal hooks: | =
17.1-24.2; b = 6.1-7.9; metabasal hooks: | = 31.0; b =
10.0. Towards the tip of the tentacle the
hooks decrease in size (apical hooks: 1 = 21.0-24.0; b =
7-8).

ZOOSYSTEMA 2000 e 22 (4)
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Fic. 2. — Nybelinia goreensis from Sphyrna lewini, homeo-
morphous metabasal and apical armature. Scale bar: 30 ym.

REMARKS

Nybelinia goreensis is characterised by a medium-
sized scolex (1235-1325) with a tentacular arma-
ture consisting of slender falciform hooks. The
latter character resembles N. aequidentata
(Shipley & Hornell, 1906) which has a similar
hook form along the tentacle. However, the spe-
cies clearly differ by having craspedote (V. goreen-
sis) or acraspedote (N. aequidentata) strobilae.
They can be further distinguished by scolex size.
Other similar species are Mixonybelinia edwinlin-
toni (Dollfus, 1960) n. comb., N. syngenes
(Pintner, 1929), N. anantaramanorum Reimer,
1980 (see Palm 1999) and N. bengalensis Reimer,
1980. The metabasal armature of M. edwinlinro-
ni is heteromorphous (see below) and Nybelinia
syngenes has a larger scolex, different bulb ratio
and larger metabasal hooks. However, V. syngenes
was incompletely described and re-examination
of the type material is necessary to confirm its
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validity. Both species, V. goreensis (see above) and
N. syngenes (Pintner, 1929), were collected from
hammerhead sharks. A comparison with the type
material of Nybelinia anantaramanorum Reimer,
1980 revealed no significant difference in the
basal tentacular armature between the two spe-
cies. The tentacles of the type material of
N. anantaramanorum are only partly evaginated,
thus, a comparison of the metabasal armatures is
not possible. The scolex measurements lie be-
tween those of V. aequidentara and N. goreensis.
As the entire tentacular armature is an essential
feature to distinguish between these species, we
consider V. anantaramanorum as species inquiren-
dae. N. bengalensis also resembles N. goreensis,
however, it clearly differs in having short, oval
bulbs, a small tw and smaller hooks.

Nybelinia goreensis has been described only from
Sphyrna lewini from the coast of Northwest Africa.

Nybelinia lingualis (Cuvier, 1817)

Tetrarbynchus lingualis Cuvier, 1817.
Nybelinia punctatissima Dollfus, 1960. New synonym.

MATERIAL EXAMINED. — 30.111.1957, postlarva from
the body cavity of Thunnus thynnus (Linnaeus, 1758),
fish market, Paris (MNHN 679 HF).

ADDITIONAL MATERIAL. — Vanneau. France,
29.VI1.1923, 2 postlarvae from Raja sp. (MNHN 761-
762 HF); 20.V1.1924, 3 postlarvae from the gills of
Chelidonichthys lucerna (Linnaeus, 1758) (MNHN
764-766 HF).

Cap Cautin. Morocco, 15.1X.1932, leg. V. Bernard, 2
postlarvae from the mesentery of Trz'g[i lyra Linnaeus,
1758 (MNHN 756-757 HF).

Monacco. 08.1V.1938, leg. H. Nouvel, postlarva from
Eledone cirrhosa (Lamarck, 1798) (junior synonym
Eledone aldrovandii MacGillivray, 1843) (MNHN
763 HEF).

Agadir. Morocco, 04.VIII.1945, 2 postlarvae from the
stomach and the musculature of T7igla bicarinata
(unrecognisable binomen) (MNHN 751-752 HF).
Ajaccio. Corsica, IV.1948, leg. E. Houdemer, 3 post-
larvae from between the tunica of the stomach wall of
Scomber scombrus Linnaeus, 1758 (MNHN 693 HF,
758 HF); 12.VI.1952, leg. G. Houdemer, 2 postlarvae
from the mesentery of Mullus surmuletus Linnaeus,
1758 (MNHN 759-760 HF).

Arcachon. Gironde, France, 1949, 3 postlarvae from
Chelidonichthys gurnardus (Linnaeus, 1758) (MNHN
753-755 HEF).
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Sete. France, 07.1.1950, 23.1.1952, leg. L. Euzet, 3
adults from Hexanchus griseus (Bonaterre, 1788)
(MNHN 687-688 HF); 07.X.1953, 30.X.1953,
25.X1.1953, leg. L. Euzet, 3 adults from Dasyaris
violacea (Bonaparte, 1832) (MNHN 689-691
HF); 29.1X.1951, leg. L. Euzet, 4 adults from
Isurus oxyrhynchus Rafinesque, 1810 (MNHN 680-
686 HF).

DESCRIPTION

sl = 2700; sw = 1620; pbo = 1755; pv = 1350;
pb = 462; ppb = 238; vel = 672; app = 924; bl =
392 (378-420); bw = 131 (121-138); br = 3.0:1;
sp = 3.8:2.9:1; tw metabasal = 38-41. A basal ten-
tacular swelling is absent. The tentacle sheaths are
straight; tsw = 31-34. Prebulbar organs are
absent, muscular rings around the basal part of
the tentacle sheaths are present. The retractor
muscles originate in the basal part of the bulbs.
The armature is homeoacanthous, homeo-
morphous, and a characteristic basal armature is
present. The hooks change continuously from
compact, rounded rose-thorn-shaped (basal
armature), lacking an anterior extension of the
basal plate, to more slender rose-thorn-shaped
hooks with anterior extension (metabasal hooks).
The hooks in the basal part of the tentacle are
smaller (I = 6.9-11.0; b = 6.2-8.6) than in the
metabasal (I = 15.5-16.2; b = 10.0-11.0) and api-
cal armature (1 = 16.9-17.2; b = 8.6-9.3). The
number of hooks per half spiral diminishes

towards the apical part of the tentacle; hsr = 6-7
(basal); hsr = 5-6 (apical).

REMARKS

N. lingualis is a widely distributed species and
has been recorded from the Atlantic (Dollfus
1942) and from South Australia (Palm 1999).
Several elasmobranchs including Carcharhinus
leucas, C. melanopterus and C. obscurus (Dollfus
1942; Bates 1990; Palm 1999) have been re-
corded as final hosts for this common trypano-
thynch. Dasyatis violacea, Hexanchus griseus,
Isurus oxyrhynchus, and Thunnus thynnus repre-
sent new host records for V. lingualis. With the
exception of 7. thynnus, the specimens reported
here were recorded as Nybelinia sp. by Dollfus
(1969).
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A specimen labelled as holotype of Hezerony-
belinia punctatissima (Dollfus, 1960) could be re-
identified as N. lingualis (see above). Thus,
N. punctatissima becomes a junior synonym of
N. lingualis. As Dollfus did not use the holotype
for his original description of N. punctatissima in
Dollfus (1960), but described specimens which
were re-identified as Heteronybelinia estigmena
within the present study, specimens of V. puncta-
tissima as described by Dollfus (1960: 837-842,
figs 54-59) are synonymous with Hereronybelinia
estigmena (see below).

Nybelinia cf. lingualis (Cuvier, 1817)

MATERIAL EXAMINED. — Arcachon. Gironde, France,
1949, leg. H. Nouvel, 2 postlarvae from Chelido-
nichthys lucerna (Linnaeus, 1758) (Trigla lucerna)
(MNHN 767-768 HF).

DESCRIPTION

sl = 1620, 1100; sw = 765, 672; pbo = 966, 616;
pv = 714, nm; pb = 392, 336; ppb = 252, nm;
app = 470, 182; vel = 266, 308; bl = 364 (350-
378), 299 (294-308); bw = 118 (107-127), 110
(98-119); br = 3.1:1, 2.7:1; sp = 2.5:1.8:1, nm.
The tentacle sheaths are coiled, tsw = 35-40, 38-
41. Prebulbar organs and muscular rings around
the basal part of the tentacle sheaths not visible.
The retractor muscles originate in the basal part
of the bulbs. The tentacles are not completely
evaginated, a basal tentacular swelling is absent,
tw basal = 44, 40. The basal tentacular armature
is homeoacanthous, homeomorphous and
consists of compact rose-thorn-shaped hooks
diminishing in size towards the basal part of the
tentacles (1 = 7.6-10.0, 6.9-10.0; b = 6.8-9.1, 6.2-
9.0); hsr = nm, 6-7.

REMARKS

The tentacles of the present specimens were not
completely evaginated, which would enable a
definitive identification as N. lingualis or N. rise-
ri. However, the scolex-form is similar to V. /in-
gualis, as illustrated by Dollfus (1942). The
specimens are therefore identified as V. cf. /in-
gualis.
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Nybelinia riseri Dollfus, 1960
(Fig. 3)

MATERIAL EXAMINED. — Monterey. USA, 21.V.1948,
leg. N. W. Riser, holotype and 1 paratype, postlarvae
from the stomach contents of Raja binoculata Girard,
1855 (MNHN 694 HF).

Concarneau. France, 02.VII.1951, leg. R. Legendre,
4 postlarvae from the body cavity of Mullus surmuletus
Linnaeus, 1758 (MNHN 695 HF, 769-770 HE).

SUPPLEMENTAL DATA. — The holotype was adequately
described by Dollfus (1960). The basal and metabasal
tentacular armature of the paratype and the apical
armature of a specimen from Mullus surmuletus are
shown in Fig. 3.

DESCRIPTION

Measurements of the paratype and four speci-
mens from M. surmuletus, sl = 1665, 1716 (1465-
1890); sw = 600, 928 (630-980); pbo = 826, 938
(770-1005); pv = 630, 1000 (798-1150); pb =
378, 294 (252-350); ppb = 21, 8 (5-10); vel =
245, 448 (336-532); app = 623, nm, nm, 434,
nm; bl = 362 (350-371), 256 (238-280), 259
(252-266), 226 (214-234), nm; bw = 121 (116-
131), 112 (98-126), 130 (126-140), 127 (124-
134), nm; br = 3.0:1, 2.3:1, 2.0:1, 1.8:1, nm;
sp = 2.2:0.6:1, 2.9:3.0:1, 3.5:4.0:1, 3.1:3.2:1,
nm; tw basal = 52-55, 38-41, 38-41, 38-41, 52-
55; tw metabasal = 31-34, 31-34, 31-34, 34-306,
45-48; tw apical = 24-25 (paratype). A basal ten-
tacular swelling is absent. The tentacle sheaths are
straight; tsw = 30-40, 34-35, 31-35, 40-44, nm.
Prebulbar organs are absent, muscular rings
around the basal part of the tentacle sheaths are
present. The retractor muscles originate in the
basal part of the bulbs.

The armature is homeoacanthous, homeomor-
phous and a characteristic basal armature is pre-
sent, consisting of about 10 rows. The tentacular
hook form changes towards the metabasal part of
the tentacle from compact, rounded rose-thorn-
shaped (Fig. 3A), lacking an anterior extension of
the basal plate (uncinate), to more slender rose-
thorn-shaped hooks with a slight anterior exten-
sion (Fig. 3B, C). The hooks in the basal part of
the tentacle are smaller (I = 7.0-11.1, 10.0-14.2,
10.0-14.2, 10.1-15.2, 10.2-14.1; b = 8.0-12.1,
7.0-10.1, 6.9-14.1, 8.9-14.1, 7.0-10.2) than in
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Fic. 3. — Nybelinia riseri; A, B, from Raja binoculata; A, basal armature; B, metabasal armature; C, from Mullus surmuletus, apical

armature. Scale bar: 25 pm.

the metabasal armature (1 = 13.2-17.1, 16.1-17.2,
19.1-21.3, 18.9-21.1, 17.0-19.1; b = 12.1-13.2,
12.0-13.3, 12.1-16.2, 14.1-14.9, 13.0-14.1), the
apical hooks increase slightly in size. The number
of hooks per half spiral diminishes towards the
apical part of the tentacle; hsr = 7-8, 6-7, 7-8,
6-7, 7-8 (basal), hsr paratype = 4-5 (apical).

REMARKS

Dollfus (1960) described a specimen of
Nybelinia riseri with incompletely evaginated
tentacles. On the slide with the holotype, a
second specimen with nearly completely evagi-
nated tentacles reveals a characteristic armature
consisting of compact, rounded rose-thorn-
shaped basal hooks, lacking an anterior exten-
sion of the basal plate, and more slender
rose-thorn-shaped metabasal hooks. However, in
contrast to V. lingualis, the apical hook form
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remains similar to that seen on the metabasal
part of the tentacle, and the hooks increase
slightly in size. Together with the characteristic
mushroom shaped scolex, this character distin-
guishes Nybelinia riseri from N. lingualis. Both
species are closely related, and . riseri changes
its position from subgroup 1Aa to subgroup 1Ba
in Palm et al (1997).

Palm (1999) identified Nybelinia specimens from
Trachyurus felicipes (unrecognisable binomen)
from the South African coast as Nybelinia riseri,
indicating however, that only the first part of the
tentacle was evaginated. The confirmation of the
validity of Nybelinia riseri with its characteristic
scolex form supports the assignment of these spe-
cimens to V. riseri. The present finding extends
the distribution of V. riseri to the Mediterranean
and South Africa and represents two new host
records.
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Nybelinia scoliodoni (Vijayalakshmi,
Vijayalakshmi & Gangadharam, 1996)

Tentacularia scoliodoni Vijayalakshmi, Vijayalakshmi
& Gangadharam, 1996.

MATERIAL EXAMINED. — Concarneau. France, leg. R.
Legendre, 3 postlarvae from Balistes carolinensis
Gmelin, 1789 (junior synonym Balistes capriscus

Gmelin, 1789) (MNHN 696 HF, 771 HF).

DESCRIPTION

sl =791, 770, 980; sw = 686, 686, 685; pbo =
462, 434, 560; pv = 252, 245, 294; pb = 228,
224, 226; vel = 392, 364, 630; app = 350, 364,
462; bl = 226 (224-228), 214 (207-221), 208
(190-224); bw = 83 (69-97), 91 (72-110), 84
(80-124); br = 2.7:1, 2.4:1, 2.5:1; sp = 2.1:1.1:1,
1.9:1.1:1, 2.5:1.3:1. The tentacles are not com-
pletely evaginated, a basal tentacle swelling is
absent; tw basal = 29-31, 31-34, 29-31; tw meta-
basal = 32-34, 33-34, 33-34. The tentacle sheaths
are sinuous (tsw = 29-31, 31-34, nm), prebulbar
organs and muscular rings around the basal part
of the tentacle sheaths are not visible. The retrac-
tor muscles originate in the basal part of the
bulbs.

The metabasal armature is homeoacanthous,
homeomorphous and a distinctive basal armature
is present. The basal armature consists of about
11 rows with compact rose-thorn-shaped hooks,
increasing in size (rows 1-5: 1 = 3.4-6.9, 3.4-6.9,
4.1-7.2; b = 3.4-4.1, 3.4-6.6, 3.8-6.2; and rows
6-11:1=7.5-13.8, 7.2-13.8, 7.8-14.2; b = 6.9-
8.6, 6.9-10.3, 7.2-11.2). From rows 12-14, the
hook form changes. The last hooks measure | =
20.7, 24.1, nm, with a small base b = 11.0, 10.3,
nm; hsr basal = 6-7, decreasing in size towards
the metabasal part.

REMARKS

Palm (1999) described in detail the morphology
and tentacular armature of Nybelinia scoliodons.
Though the tentacles of the present specimens
were not completely evaginated, the scolex form,
hook sizes and the change in the hook form cor-
respond to the material described by Palm
(1999). The size and bulb ratio for the present
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Tentaculariid trypanorhynchs (Platyhelminthes, Cestoda)

Fic. 4. — Nybelinia strongyla; A, from Sphoeroides pachygaster,
metabasal armature; B, C, from Sphyrna tudes; B, basal and
metabasal armature; C, craspedote strobila. Scale bars: A, B,
30 pm; C, 300 pym.

specimens differ slightly from those of the adults
obtained from Carcharhinus limbatus (Miiller &
Henle, 1839), Glyphis gangeticus (Miiller &
Henle, 1839), and Scoliodon palasorrah (Cuvier)
(Palm 1999; Vijayalakshmi ez a/. 1996). This is a
further example of intraspecific variability within
the genus Nybelinia. The present finding is the
first report of V. scoliodoni from the Mediterra-
nean and represents a new host record.

Nybelinia strongyla Dollfus, 1960
(Fig. 4)

MATERIAL EXAMINED. — Dakar. Senegal, adequately
described 7n Dollfus (1960), holotype from Sphoeroides
pachygaster (Miiller & Troschel, 1848) (junior syn-
onym Liosaccus cutaneus [Giinther, 1870]) (MNHN
697 HF).

SUPPLEMENTAL DATA. — The tentacular armature of
the holotype is re-drawn in Fig. 4A. The tentacles have
slender rose-thorn-shaped hooks of similar shape along
the tentacle, diminishing slightly in size towards the
base.
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ADDITIONAL MATERIAL. — Dakar. Senegal,
17.111.1949, leg. J. Cadenat, 1 adult from Sphyrna
tudes (Valenciennes, 1822) (MNHN 806-807 HF).

DESCRIPTION

sl = 1920; sw = 1100; pbo = 845; pv = 503; pb =
585; vel = 832; bl = 553 (533-572); bw = 198
(182-208); br = 2.8:1; sp = 1.4:1:1. The tentacles
are not completely evaginated, a basal tentacular
swelling is absent; tw basal = 62; tw metabasal =
59. The tentacle sheaths are coiled (tsw = 50-53),
prebulbar organs and muscular rings around the
basal part of the tentacle sheaths are not visible.
The retractor muscles originate in the basal part
of the bulbs.

The tentacle armature is homeoacanthous,
homeomorphous (Fig. 4A, B) and a distinctive
basal armature is absent. The hooks are slender
rose-thorn-shaped and increase slightly in size
from the base towards the metabasal part of the
tentacle (Fig. 4B). Basal hooks: [ = 15-17; b = 12-
13; metabasal: | = 18-20; b = 14-16; hsr = 6-7.
The strobila is craspedote (Fig. 4C), with about
220 segments behind velum, continuously
increasing in size posteriorly. Last proglottid with
a rounded posterior end. The first 50 proglottids
are 30-80 long x 530-600 wide, the next 130
proglottids enlarge in size to 490 long X 1 535
wide. The final 40 proglottids are between 500-
515 long and 1 680-1 735 wide. With the excep-
tion of the vitelline follicles (20-40 in diameter),
no further details of the internal structure of the
contracted and thick proglottids were visible.

REMARKS

Nybelinia strongyla is a large tentaculariid and can
be characterised by the presence of large rose-
thorn-shaped hooks, increase slightly in size from
the basal towards the metabasal part of the ten-
tacle. The species resembles other Nybelinia spe-
cies having rose-thorn-shaped metabasal hooks,
such as N. schmidti Palm, 1999, N. thyrsites
Korotaeva, 1971, and N. gueenslandensis Jones &
Beveridge, 1998. V. schmidti is smaller and has
smaller hooks, tightly spaced along the tentacle.
N. thyrsites differs in its acraspedote strobila and
nearly eight hooks per half spiral row, and

650

N. queenslandensis differs in its small scolex with
an acraspedote strobila and tightly spaced hooks.
Other similar species are V. anthicosum Heinz &
Dailey, 1974 and N. lingualis. However, the for-
mer differs with larger hooks and an acraspedote
strobila, and the latter differs in its characteristic
basal armature.

Nybelinia strongyla has only been recorded from
the African coast (Dollfus 1960). The present
finding represents a new host record and the first
description of an adult specimen. N. strongyla
changes its position to subgroup 1Aa of Palm er
al. (1997).

Nybelinia surmenicola Okada, 1929
(Fig. 5)

MATERIAL EXAMINED. — Victoria. British Columbia,
Canada, 1941, 2 postlarvae from Gurnardus fabrici
(host not listed in Froese & Pauly 1998) (MNHN
775-776 HF).
Departure Bay. Canada, 06.VIII.1946, leg.
E. Kuitune, 2 postlarvae from the stomach of Ophiodon
elongatus Girard, 1854 (MNHN 772-773 HEF).
Monterey Bay. California, USA, 04.V1.1948, leg.

N. W. Riser, postlarva from Moroteuthis robusta
(Verill, 1876) (MNHN 774 HF).

DESCRIPTION

sl = 4725, 5670, 4500, 6930, 4770; sw = 1890,
1980, 1575, 2115, 2430; pbo = nm, 2295,
1980, 2565, nm; pv = nm, 1980, 1980, 2565,
nm; pb = nm, 945, 700, 1035, nm; ppb not
present; vel = nm, 2025, 2030, 2925, 2250;
app = 2025, 2610, 1890, 3420, 1500; bl = nm,
nm, 672 (630-728), 961 (952-966), nm; bw =
nm, nm, 280 (266-294), 324 (308-336), nm;
sp = nm, 2.4:2.4:1, 2.8:2.8:1, 2.5:2.5:1, nm;
br = nm, nm, 2.4:1, 3.0:1, nm; a basal tentacle
swelling is absent. tw basal = 110, 111, 80, 83,
120; tw metabasal = 103, 103, 70, 70, 107; tw
in the apical region = nm, nm, nm, 57, nm. The
tentacle sheaths are straight (tsw = nm, nm, 75,
70, nm), one specimen with nearly completely
evaginated tentacles, tl = 1400; prebulbar organs
are absent, muscular rings around the basal part
of the tentacle sheaths are visible in some speci-
mens. The retractor muscles originate in the

basal part of the bulbs.
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Tentaculariid trypanorhynchs (Platyhelminthes, Cestoda)

Fic. 5. — Nybelinia surmenicola from Ophiodon elongatus; A, basal armature; B, metabasal armature; C, apical armature. Scale bars:

30 pm.

The armature is homeoacanthous, homeo-
morphous. The basal and metabasal armature
consists of compact rose-thorn-shaped tentacular
hooks (Fig. 5A, B), lacking an anterior extension
of the base; basal: 1 = 28.1-34.2, 30.1-34.1, 22.3-
28.2,21.9-27.8, 24.1-28.3; b = 22.1-24.8, 28.1-
30.1, 21.2-27.3, 22.3-26.7, 21.0-25.0;
metabasal: 1 = 38.1-38.9, 38.2-39.0, 34.1-38.0,
34.1-38.9, 30.1-40.8; b = 30.1-33.5, 34.2-35.1,
27.8-32.0, 28.2-34.2, 26.7-33.0; the hooks in
the apical part of the tentacles are more slender
with a short base (Fig. 5C); apical: | = nm, nm,
40.0-41.1, 40.1-48.2, nm; b = nm, nm, 24.1-
26.0, 23.9-26.1, nm. The basal and metabasal
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hooks are tightly spaced along the tentacle, being
more widely spaced in the apical armature.
Characteristic basal hooks absent; hsr basal = 7-8;
hsr metabasal = 7-8; hsr apical = 6-7.

REMARKS

Nybelinia surmenicola is a large tentaculariid try-
panorhynch, resembling N. lingualis and N. riseri
with its rose-thorn-shaped hooks without ante-
rior extension of the base. However, the two lat-
ter species have rose-thorn-shaped hook with an
anterior extension of the base in the metabasal
and apical part of the tentacle. The character
combination of the large scolex size and the
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compact hook arrangement along the tentacle is
unique within Nybelinia. As the hook size
increases slightly towards the metabasal part of
the tentacle, N. surmenicola changes its position
from subgroup IAb to IAa in Palm ez al. (1997).
Nybelinia surmenicola has been recorded and de-
scribed (as the adult) from Lamna ditropis Hubbs
& Follett, 1947 (Shimazu 1975). Illustrations of
the scolex and the metabasal armature resemble
the present specimens in detail. However, the
apical and basal armature was not described. In
the original description, Okada (i Dollfus 1929)
illustrated a strongly contracted postlarva from
the squid Todarodes pacificus (Steenstrup, 1880),
drawing, however, only the basal part of the ten-
tacles. V. surmenicola has been described from
various intermediate teleost and cephalopod
hosts from the North (Bates 1990; Kinne 1990)
and also South Pacific (Oliva et al. 1996). The
present finding in Moroteuthis robusta represents
a new host record, as N. W. Riser collected the
present specimen in 1948 and recorded Nybelinia
sp. from M. robusta in his thesis (Kinne 1990).

Nybelinia thyrsites Korotaeva, 1971

MATERIAL EXAMINED. — New Zealand. 1829, leg.
Quoy & Gaimard, 2 postlarvae from the intestine of
Squalus sp. (MNHN 777-778 HF). Material from the
same origin was described by Dollfus (1942) and
Beveridge & Campbell (1996) as 2 specimens from
unknown host and locality (MNHN A,R 1140).

DESCRIPTION

sl = 1148, 1162; sw = 840, 938; pbo = 518, 518;
pv = 364, 434; pb = 350, 350; ppb = 0, 10; app =
294, 322; vel = 340, 392; bl = 310 (294-322),
320 (308-336); bw = 129 (120-140), 143 (126-
155); br = 2.4:1, 2.2:1; sp = 1.5:1:1, 1.5:1.2:1;
tentacle sheaths are irregularly coiled, tsw = 51-
55, 41-44; tw basal 48-52, 48-51; tw metabasal =
45-48, 45-48; a basal tentacular swelling is
absent. Prebulbar organs and muscular rings
around the basal part of the tentacle sheaths are
not visible. The retractor muscles originate at the
base of the bulbs.

The tentacular armature is homeoacanthous,
homeomorphous and a characteristic basal arma-
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ture is absent. The hooks in the basal part of the
tentacle are smaller (I = 14.3-17.1, 12.9-16.7; b =
11.0-13.1, 10.2-13.0) than in the metabasal
armature (I = 18.1-20.1, 17.8-21.0; b = 14.1-
15.1, 13.4-15.1), and diminish in size towards
the apical part; basal: hsr = 7-8; metabasal: hsr =
7-8.

REMARKS

Nybelinia thyrsites is adequately described in
Beveridge & Campbell (1996). The present
material was not labelled in the Dollfus collection
but the similar scolex and hooks as given in
Beveridge & Campbell (1996) enable a reliable
identification. The present material (collected by
Quoy & Gaimard in 1829) was interpreted by
Beveridge & Campbell (1996) as belonging to
N. thyrsites. The present description of two fur-
ther specimens confirms this finding.

Heteronybelinia estigmena (Dollfus, 1960)
(Fig. 6)

Nybelinia estigmena Dollfus, 1960.

Nybelinia alloiotica Dollfus, 1960. New synonym.
Nybelinia cadenati Dollfus, 1960. New synonym.
Nybelinia oodes Dollfus, 1960. New synonym.
Nybelinia punctatissima Dollfus, 1960. New synonym.
Nybelinia senegalensis Dollfus, 1960. New synonym.

TYPE MATERIAL. — Deposited under MNHN 704-
708 HF, described iz Dollfus (1960).

Gorée. Senegal, holotype and paratypes of
Heteronybelinia estigmena from Alectis alexandrinus
(Geoffroy St Hilaire, 1817) (junior synonym Hynnis
goreensis Cuvier, 1833) and from Boops boops
(Linnaeus, 1758).

Dakar. Senegal, paratypes from Selene setapinnis

(Mitchill, 1815).

MATERIAL EXAMINED. — Gorée. Senegal, leg. J.
Cadenat, 2 postlarvae from the branchial cavity of
Sphyraena guachancho Cuvier, 1829 (MNHN 698-
699 HF). — Postlarva from the branchial cavity of
Coryphaena equisetis Linnaeus, 1758 (MNHN 700
HF). — Postlarva from the branchial cavity of
Epinephelus fasciatus (Forsskdl, 1775) (junior
synonym Epinephelus alexandrinus [Valenciennes,
1828]) (MNHN 701). — Postlarva from the
branchial cavity of Fistularia tabacaria Linnaeus, 1758
(MNHN 702 HF). — Postlarva from the branchial
cavity of Alectis alexandrinus (Geoffroy St Hilaire,
1817) (MNHN 703 HF). — Postlarva from the gills
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of Pomadasys incisus (Bowdich, 1825) (junior syn-
onym Pristipoma bennetti Lowe, 1838) (MNHN 692
HF). — Postlarva from the gills of Echeneis naucrates
Linnaeus, 1758 (MNHN 713 HF). — Postlarva from
the branchial cavity of Sphyraena guachancho Cuvier,
1829 (MNHN 712 HF). — Postlarva from the
branchial cavity of Seriola dumerili (Risso, 1810)
(MNHN 715 HF). — Postlarva from the branchial
cavity of Alectis alexandrinus (Geoffroy St Hilaire,
1817) (MNHN 714 HF). — Postlarva from the
branchial cavity of Alectis alexandrinus (Geoffroy St
Hilaire, 1817) (MNHN 717 HF). — Postlarva from
the branchial cavity of Caranx rhonchos Geoffroy St
Hilaire, 1817 (MNHN 718).

Joal. Dakar, Senegal, 16.111.1946, leg. J. Cadenat, 1
adult from the intestine of Carcharinus obscurus
(LeSueur, 1818) (MNHN 811-812 HF).

Salerno. Florida, USA, 1948, leg. N. W. Riser, 2
adults from the spiral valve of Carcharhinus leucas
(Valenciennes, 1839) (junior synonym Eulamia platyo-
don [Poey, 1861]), (MNHN 779-781 HF).

REMARKS

Heteronybelinia estigmena was described by
Dollfus (1960) from three different host species,
Boops boops (Linnaeus, 1758), Alectis alexandri-
nus (Geoffroy St Hilaire, 1817) and Selene seta-
pinnis (Mitchill, 1815). The same hosts also
harboured specimens of H. cadenati and H. sene-
galensis. Similarly, Sphyraena guachancho harboured
two of the Heteronybelinia species, H. alloiotica
and H. puncratissima. Re-examination of the
type material revealed only minor differences in
scolex morphology and tentacular armature of
the specimens described by Dollfus (1960), lying
within the range of intraspecific morphological
variability as described for other Nybelinia and
Heteronybelinia species (Palm 1999; present
study). Dollfus (1960) described N. oodes as a
species with a homeomorphous tentacular arma-
ture. In contrast to the description given by
Dollfus (1960), re-examination of the holotype
deposited in the MNHN also reveals a hetero-
morphous tentacular armature (Fig. 6). The
hook form changes slightly from the bothridial
(basal: 1 = 6.6-8.5, b = 6.6-8.5; metabasal: | =
-10.5-11.8, b = 8.5-10.2) towards the antibo-
thridial tentacle surface (basal: | = 5.3-7.2, b =
4.7-5.6; metabasal: 1 = 7.9-9.2, b = 7.2-8.5), and
slightly increases in size towards the metabasal
part of the tentacles. The scolex morphology
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Tentaculariid trypanorhynchs (Platyhelminthes, Cestoda)

Fic. 6. — Heteronybelinia estigmena (= holotype Nybelinia
oodes) from Pomadasys incisus, metabasal armature, external
surface, bothridial face on right hand side. Scale bar: 10 ym.

and tentacular armature of the holotype of
N. oodes correspond with those given for
H. estigmena. Thus we conclude the synonymy
of the above examined material with H. estigme-
na. This synonymy demonstrates that Hetero-
nybelinia estigmena at Gorée can infest several
teleost species. A wide host range of Nybelinia
and Heteronybelinia species at the same locality
has also been demonstrated for Nybelinia africa-
na and Heteronybelinia yamagutii by Palm er al.
(1997).

Within the collection of Dollfus at the MNHN,
the slides carrying Heteronybelinia estigmena,
H. alloiotica, H. cadenati, H. senegalensis, and
Heteronybelinia puncratissima were labelled only
as Nybelinia sp. Identification to species was diffi-
cult on the basis of morphometrical measure-
ments due to the similarity between them.
Assignment, however, was possible on the basis
of original hosts and drawings (Dollfus 1960). A
further specimen of Nybelinia punctatissima
(MNHN 693 HF) from Scomber scombrus
Linnaeus, 1758, labelled as the holotype but not
described in Dollfus (1960), was re-identified as
belonging to N. lingualis. Thus, N. puncratissima
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is a junior synonym of N. lingualis (Cuvier,
1817) (see Remarks for N. lingualis above), and
the specimens described as V. punctatissima in
Dollfus (1960: 837-842, figs 54-59) are synony-
mous with H. estigmena.

Palm (1999) acted as first reviser chosing V. estig-
mata as the valid name for this taxon (article 24 of
the International Code of Zoological Nomenclature).

Heteronybelinia eureia (Dollfus, 1960)

Nybelinia eureia Dollfus, 1960.

MATERIAL EXAMINED. — Gorée. Senegal, adequately
described 7z Dollfus (1960), holotype and 2 paratypes
from an unidentified congrid (Paraconger sp.), Dakar,
Senegal, and Mustelus canis (Mitchill, 1815) (MNHN
709-711 HEF).

REMARKS

Heteronybelinia eureia has a heteromorphous ten-
tacular armature consisting of slender hooks. The
species is similar to Mixonybelinia edwinlintoni in
its hook form and size (see below). However, the
basal hooks within H. eureia are hetero-
morphous.

Heteronybelinia minima Palm, 1999

(Fig. 7)

MATERIAL EXAMINED. — Algiers. Algeria, leg. M.
Hanior, 2 postlarvae from the gills of Chelidonichthys
obscura (Bloch & Schneider, 1801) (MNHN 782-783

DESCRIPTION

sl = 826, 994; sw = 462, 994; pbo = 336, 462;
pv = 252, 448; pb = 224, 267; app = 378, 273;
vel = 179, 113; bl = 206 (197-214), 186 (159-
217); bw = 64 (62-66), 68 (62-72); br = 3.2:1,
2.7:1; sp = 1.5:1.1:1, 1.7:1.7:1. The tentacles are
long, when inverted nearly reaching the apical
end of the bulbs, tsw = 27-28, 25-28; tw basal 29,
28, a basal tentacular swelling is absent. Prebulbar
organs are absent, a muscular ring around the
basal part of the tentacle sheaths is visible within
one specimen. The retractor muscles originate at

the base of the bulbs.

654

The tentacular armature is homeoacanthous,
heteromorphous and a characteristic basal arma-
ture is absent (Fig. 7C). The hooks diminish in
size towards the basal part of the tentacle, the
hook forms differ from compact and rose-thorn-
shaped (bothridial) to slender falcate hooks with
a stout base (antibothridial). The hook size in the
metabasal armature of both specimens respective-
ly ranges between | = 16.0-16.5, 17.5-18.0; b =
6.5-8.0, 9.5-10.0 (bothridial) and 1 = 16.5-17.0,
18.5-19.0; b = 6.0-7.0, 7.5-8.2 (antibothridial),
and the hook size within the basal part of the ten-
tacle was between | = 9.5-11.5, 9.5-11.5; b = 9.5-
10, 9.5-10.0 (bothridial) and I = 7-8.5, 7-8.5.0;
b = 4.0-6.0, 4.0-6.0 (antibothridial); hsr = 6.

REMARKS

The present specimens, found encapsulated in
the gills of Chelidonichthys obscura, were identi-
fied as Heteronybelinia minima, though having
smaller tentacular hooks than was observed in the
type specimens by Palm (1999). Similarly, the
hook form appeared to be more slender on the
bothridial tentacle surface. However, the scolex
morphology as well as scolex measurements
appeared to be similar (Palm 1999: fig. 34). The
tentacles were not visible from the same angle as
in the type specimens, thus the shape of the ten-
tacular hooks is not directly comparable with the
types (BMNH). In both lots of material, the ten-
tacular hooks increase distinctly in size towards
the metabasal region on the bothridial and anti-
bothridial tentacle surfaces, and in the types, the
hooks decrease in size from the seventh row
towards the apex. Thus, until better material
becomes available, the present specimens are
identified as H. minima, representing a new host
and locality record from the Mediterranean.
Specimen MNHN 783 HF illustrates an interest-
ing accidental case of “hyperparasitism”. A second
specimen of H. minima was found completely en-
closed within a sl = 980 long H. minima (Fig. 7B).
There appeared to be some space between the hy-
perparasite and the host tissue. Both specimens
were situated within a single host capsule. A similar
accidental case of hyperparasitism has been recor-
ded for the tentaculariid Tentacularia coryphaenae
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Fic. 7. — Heteronybelinia minima from Chelidonichthyes obscura; A, scolex; B, isolated from a single capsule obtained from the gills
of Chelidonichthyes obscura, note a second specimen of H. minima embedded within the host parenchym; C, basal and metabasal

armature, antibothridial face. Scale bars: A, B, 150 um; C, 15 pm.
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which was found within a specimen of Phyllo-
bothrium (Tetraphyllidea) (Gaevskaja 1978).

Heteronybelinia nipponica (Yamaguti, 1952)

Nybelinia nipponica Yamaguti, 1952.
Nybelinia rougetcampanae Dollfus, 1960. New syn-

onym.

MATERIAL EXAMINED. — Described by Dollfus
(1960), holotype of H. rougetcampanae (Dollfus,
1960) from Sphoeroides pachygaster (Miiller &
Troschel, 1848) (junior synonym Liosaccus cutaneus

[Giinther, 1870]) (MNHN 716 HEF).

REMARKS

The holotype of H. rougetcampanae (Dollfus,
1960) closely resembles H. nipponica (Yamagudi,
1952). Both species can be characterised by the
presence of bill hooks in the basal armature and
the general arrangement of claw-like metabasal
hooks. The only real difference between the two
species is the metabasal hook size (27 mm in
H. rougetcampanae and 35-38 mm in H. nipponi-
ca). However, in its original description, H. nippo-
nica also had a larger scolex size (1350-2900 vs
1220), which might explain the larger hook size.
Dollfus (1960) commented that N. rougercampa-
nae was the only Nybelinia species with bill hooks
in the basal armature. However, he overlooked the
description of N. nipponica by Yamaguti (1952).
Thus, we conclude that H. rougercampanae is a ju-
nior synonym of H. nipponica, and that the latter
species has a variable scolex and hook size, as has
been described for a species with similar scolex and
hook morphology and a wide geographic distribu-
tion, Heteronybelinia yamagutii (Dollfus, 1960).
Interestingly, H. rougetcampanae obtained from
the hammerhead shark Sphyrna lewini from the
Brazilian coast had a small scolex size (510-690)
but metabasal hooks (26-29) similar in size to
those described by Dollfus (Sao Clemente &
Gomes 1992). The size of the scolex of the larvae
can be distinctly greater than observed for adult
specimens (Sao Clemente & Gomes 1992). This
might be explained by a different scolex size
which the postlarvae can reach in the second
intermediate hosts (see Discussion).
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Heteronybelinia robusta (Linton, 1890)
(Fig. 8)

Tetrarhynchus robustum Linton, 1890.

MATERIAL EXAMINED. — I11.1923, leg. T. Monod, 1
adult and 1 postlarva from the intestine of Mustelus
asterias Cloquet, 1821 (MNHN 808-809 HF).

DESCRIPTION

Measurements for the adult and postlarva (Fig.
8A): sl = 1166, 1469; sw = 585, 871; pbo = 540,
533; pv = 278, 223; pb = 310, 360; app = not
present, 962; vel = 530, 806; bl = 297 (292-302),
331 (318-345); bw = 80 (74-85), 85 (80-90);
br = 3.7;1, 3.9:1; sp = 1.7:0.9:1, 1.5:0.7:1. The
tentacle sheaths are coiled. tsw = 33-36, 29-33;
tw basal 28-29, 26-27, tw metabasal 28, 26, a
basal tentacular swelling is absent. Prebulbar
organs are absent, muscular rings around the
basal part of the tentacle sheaths not visible. The
retractor muscles originate at the base of the
bulbs.

The tentacular armature is homeoacanthous,
heteromorphous and a characteristic basal arma-
ture is absent. The form of the hooks changes
slightly from compact and rose-thorn-shaped
(bothridial) to more slender hooks with a stout
base (antibothridial) (Fig. 8B). The hook size in
the metabasal armature ranged between | = 9-13,
10-14; b = 7-9, 7-9, (bothridial) and 1 = 12-14,
12-15; b = 6-8, 6-8 (antibothridial), and hooks of
the basal part of the tentacle were minute, be-
tween | = 5-6, 4-6; b = 5-6, 5-6 (bothridial) and
| = 4-5, 4-5; b = 5-6, 5-6 (antibothridial), increas-
ing gradually towards the tip; hsr = 6-7.

The incomplete strobila of the adult worm
consists of about 65 acraspedote proglottids be-
hind the velum (Fig. 8C). The first 15 proglottids
behind the velum are short (40-70 long x 420-440
wide), the following enlarge in size (100-600 X
530-970). In mature proglottids, genital atrium
ventro-submarginal, in anterior third of segment;
genital pores alternate irregularly. Cirrus sac short,
300 x 65, directed anterio-medially and extending
halfway to the centre of the proglottis, sac thin-
walled; cirrus unarmed and coiled within sac, in-
ternal and external seminal vesicle absent; testes of
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Fic. 8. — Heteronybelinia robusta from Mustelus asterias; A, scolex; B, metabasal armature, internal surface, antibothridial face on
right hand side; C, acraspedote strobila. Scale bars: A, 150 pm; B, 15 ym; C, 200 pm.
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different shape, often ovoid, 60-100 in diameter,
arranged in more than a single layer; testis number
60-75 per proglottid, encircle female genital com-
plex and occupy entire medulla except for region
of female genital complex and anterior of it. Ovary
central, follicular. Vitelline follicles 15-25 in di-
ameter. Other internal structures not visible in the
present specimen.

REMARKS

The present specimens correspond directly with
the description of H. robusta by Palm (1999), with
respect to scolex size as well as size and arrange-
ment of the tentacular hooks. However, the bulb
ratio is 3.7-3.9:1 in the present specimens compa-
red with 3.0:1 in the specimen from Carcharhinus
limbatus described by Palm (1999). It was obvious
that within the same final host species, the postlar-
va had a larger scolex size than that of the adult
worm. However, scolex length measured to the
beginning of the velum was the same size in both
specimens. H. robusta has been recorded from
Carcharbhinus limbatus (Miiller & Henle, 1839),
Dasyatis centroura (Mitchill, 1815), and Mustelus
asterias Cloquet, 1821 as final hosts, the latter fin-
ding represents a new host record.

Heteronybelinia yamagutii (Dollfus, 1960)

Nybelinia yamagutii Dollfus, 1960.

MATERIAL EXAMINED. — Described by Dollfus
(1960), Palm ez al. (1997) and Palm (1999), holotype
from Sphoeroides pachygaster (Miiller & Troschel,
1848) (junior synonym Liosaccus cutaneus [Giinther,
1870]) (MNHN 719-720 HF).

Mixonybelinia edwinlintoni (Dollfus, 1960)
n. comb. (Fig. 9)

Nybelinia edwinlintoni Dollfus, 1960.

MATERIAL EXAMINED. — Gorée. Senegal, described by
Dollfus (1960), holotype of Nybelinia edwinlintoni
from Sphyrna lewini (Griffith & Smith, 1834) (junior
synonym Sphyrna diplana Springer, 1941) (MNHN
721 HEF).

Joal. Dakar, Senegal, 04.V1.1946, 2 adults from the
intestine of Sphyrna rudes (Valenciennes, 1822)
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(MNHN 784-787 HF).

Itamaraca. Brazil, 19.VII1.1993, leg. H. W. Palm, 2
postlarvae from the body cavity of Pseudupeneus macu-
latus (Bloch, 1793) (MNHN 788-789 HF).

DESCRIPTION

Measurements of two specimens from Sphyrna
lewini and two specimens from S. tudes: sl =
1890, 1980, 2610, 2340; sw = 1080, 1190,
1710, 1080; pbo = 714, 1090, 1485, 1200; pv =
700, 900, 1215, 900; pb = 602, 588, 745, 750;
ppb = 25, 45, 320, nm; vel = 560, 600, 210, 490;
app = not present, 364, 490; bl = 581 (540-616),
523 (518-532), 623 (616-630), 581 (560-610);
bw = 168 (154-182), 243 (238-252), 196 (182-
196), 203 (196-210); br = 3.5:1, 2.2:1, 3.2:1,
2.9:1; sp = 1.2:1.2:1; 1.9:1.5:1, 2.0:1.6:1,
1.6:1.2:1. The tentacle sheaths are straight; tsw =
70-80, 85-95, 56-77, 86-95. Prebulbar organs
absent, muscular rings around the basal part of
the tentacle sheaths visible in some specimens.
The retractor muscles originate in the basal part
of the bulbs (Fig. 9A). A basal tentacular swelling
is absent; tw basal = 88-90, 89-90, 72-76, 79-80,
tw metabasal = nm, 90-91, 80-90, 86-89.

The metabasal armature of the latter three speci-
mens is homeoacanthous, heteromorphous
(Fig. 9B), a characteristic homeomorphous basal
armature consisting of about 13-15 rows of slen-
der hooks is present (Fig. 9C). Metabasal arma-
ture of strongly re-curved hooks along bothridial
surface: | = 23.9-27.8, 24.0-29.1, 25.1-27.8; b =
15.0-18.1, 15.2-18.9, 15.0-17.8; slender falcate
hooks along antibothridial surface: 1 = 27.0-
30.0, 24.1-33.9, 28.0-30.8; b = 12.0-13.2, 12.9-
17.1, 13.0-14.5. Basal hook size: | = 17.0-18.1,
16.9-23.1, 17.1-24.3; b = 13.1-13.5, 11.5-
13.1, 12.5-14.0; hsr basal = 7-8; hsr metabasal =
8-9.

The strobila is craspedote (Fig. 9D), with about
216, 266 segments behind the velum. Proglottids
wider than long, larger towards the end of strobila
(420-670 x 41-130, 560-1050 X 56-112). Ovary
median, follicular. Vitelline follicles numerous, in
multiple layers, 13-27 in diameter, smallest fol-
licles near periphery of proglottid. Other internal
structures of the proglottids not visible.
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G. 9. — Mixonybelinia edwinlintoni; A, D, from Sphyrna tudes; A, scolex; B, C, from Pseudupeneus maculatus;

latt basal
eteromorphous metabasal armature, internal surface, antibothridial face on right hand side; D, craspedote strobila. Sc:

t
300 pm; B, C, 30 um; D, 200 pm.
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REMARKS

The type specimen of Mixonybelinia edwinlintoni
n. comb. has only partly everted tentacles with 12-
13 rows of hooks. Re-examination of that material
revealed a homeomorphous armature. Two fur-
ther specimens in the Dollfus collection labelled as
Nybelinia sp. (MNHN 784-787 HF) and also col-
lected from the Dakar region revealed a homeo-
morphous basal armature of about 13 rows of
hooks and a heteromorphous metabasal armature,
consisting of slender strongly re-curved hooks on
the bothridial tentacle surface. Measurements of
the basal hooks and the scolex appeared to be simi-
lar to the type material of N. edwinlintoni and the-
refore was identified as accordingly. The same
tentacular armature was also observed in speci-
mens obtained from Pseudupeneus macularus from
the north-east Brazilian coast, which were also
identified as belonging to N. edwinlintoni by Palm
(1997b). The author overlooked the change of the
hook form from homeomorphous towards hetero-
morphous in some specimens with completely
everted tentacles. The scolex measurements cor-
respond between these specimens. Thus, V. ed-
winlintoni can be considered as species with a
homeomorphous basal armature of about 13 rows
and a heteromorphous metabasal armature, oc-
curring in the tropical East and West Atlantic.
The present finding is the first record of the adult
M. edwinlintoni and Sphyrna tudes represents a
new host record.

Kotorella pronosoma (Stossich, 1901)

Rhynchobothrium pronosomum Stossich, 1901.
Nybelinia rhynchobatus Yang et al., 1995. New synonym.

MATERIAL EXAMINED. — Agigea. Romania, leg. N.
Bacesco, 2 adults from the intestine of Dasyatis pasti-
naca (Linnaeus, 1758) (MNHN 727 HEF).

DESCRIPTION

sl = 483, 616; sw = 240, 168; pbo = 392, 392;
pv = 336, 440; pb = 79, 83; vel = 69, 98; bl = 84
(82-86), 76 (74-79); bw = 42 (41-43), 38 (36-
39); br = 2.0:1, 2.0:1; sp = 5.0:4.0:1, 4.7:5.3:1.
tw basal = 20, nm. A basal tentacular swelling is
absent. The tentacle sheaths are straight; tsw =
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15-17, 15-17. Prebulbar organs and muscular
rings around the basal part of the tentacle sheaths
are not visible. The retractor muscles originate in
the basal part of the bulbs.

The armature is homeoacanthous, heteromor-
phous. The basal hooks on the bothridial surface
measured | = 6.5-7.0; b = 5.0-5.5.

The strobila is acraspedote, with about 40 seg-
ments. The first 30 proglottids are wider than
long (112-210 wide x 20-140 long), latter pro-
glottids increase in size towards 224-336 wide X
238-378 long. Testes in single layer of differing
shapes, 17-30 in diameter in the first and 50-70
in final proglottids, 57-62 testes per proglottid.

REMARKS

The specimens described here from the Black Sea
have small scoleces, but correspond in scolex
morphology and hook size with the worms as
described by Euzet & Radujkovic (1989), which
were collected from Dasyatis pastinaca from the
Mediterranean. Thus, the present specimens are
considered conspecific with Kotorella pronosoma.
It is interesting to note that the testes number of
57-62 we observed differed from the value of 37
observed by Euzet & Radujkovic (1989: fig. 2).
However, Palm & Walter (1999) recorded up to
48 testes per proglottis for K. pronosoma, and the
testes diameter with 17-70 and 37-64 depending
on the size of the proglottid lies within the same
range. The present findings from the Black Sea
represent a new locality record.

Kotorella pronosoma is a species with a wide geo-
graphical distribution, as is seen by its occurrence
in the Mediterranean, the Gulf of Mexico, Sri
Lanka and Indonesia (Euzet & Radujkovic 1989;
Palm & Walter 1999; Palm & Overstreet 2000).
Recently, Yang et al. (1995) described V. rhyn-
chobatus Yang et al., 1995. Judging by the illus-
trations given by the authors (fig. la-d),
N. rhynchobatus has elongated, distinctly spaced
bothridia, short bulbs and a pars bothridialis not
overlapping the pars bulbosa. More importantly,
fig. 1c-d shows acraspedote proglottids, longer
than wide, with a pre-equatorial genital atrium.
The cirrus sac is directed medially from the geni-
tal atrium, and the testes number is 36-48. This
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corresponds exactly with the descriptions of
Kotorella pronosoma and the medially orientated
cirrus sac is not known in any species of
Nybelinia, Heteronybelinia and Mixonybelinia
species. Thus, we consider Nybelinia rhynchoba-
tus to be conspecific with K. pronosoma.

Nybelinia sp.

MATERIAL EXAMINED. — Deposited as Nybelinia sp.
but not identifiable due to partly or completely invagi-
nated tentacles.
Sete. France, 10.IV.1951, leg. L. Euzet, postlarva from
the intestine wall of Scyliorhinus canicula (Linnaeus,
1758) (MNHN 722 HF).
Banyuls. France, 13.V1.1950, leg. J. Theodorides,
postlarva from the oesophagus wall of 77igla sp.
(MNHN 723 HF).
Rabat. Morocco, 30.111.1949, 5 postlarvae from intes-
tine wall of Merluccius merluccius (Linnaeus, 1758)
(MNHN 724-726 HF).
Coast of France. 3 adults from Raja sp. (MNHN 790-
795 HEF).
Concarneau. France, 13.IV.1938, leg. R. Legendre,
postlarva from the body cavity of Mullus barbatus
Linnaeus, 1758 (MNHN 796 HF).
Ajaccio. Corsica, IV.1948, leg. G. Houdemer, postlar-
va from between the tunica of the stomach wall of
Scomber scombrus Linnaeus, 1758 (MNHN 797 HF).
Arcachon. Gironde, France, 1949, leg. H. Nouvel,
ostlarva from Chelidonichthys lucerna (Linnaeus,
1758) (MNHN 798 HF); 1949, leg. H. Nouvel, post-
larva from Chelidonichthys obscurus (Bloch &
Schneider, 1801) (MNHN 799 HF).
Unknown locality. 1866, leg. P. J. Van Beneden,
2 postlarvae from unknown host (MNHN 800-801
HF); 1866, leg. P. J. Van Beneden, 2 adults from
Galeorhinus galeus (Linnaeus, 1758) (junior synonym
Galeus canis Bonaparte, 1834) (MNHN 802-805 HF).
Gorée. Senegal, 21.V.1951, leg. Y. Rouget-Campana,
1 adult from Sphyrna lewini (Griffith & Smith, 1834)
(junior synonym Sphyrna diplana Springer, 1941)
(MNHN 810 HF).

CURRENT SPECIES
WITHIN THE TENTACULARIIDAE
POCHE, 1926 SENSU PALM (1997A)

On the basis of the present study, the tentaculariid
genera Kororella Euzet & Radujkovic, 1989,
Nybelinia Poche, 1926, Heteronybelinia Palm,
1999, Mixonybelinia Palm, 1999 and Tentacularia
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Bosc, 1797 are represented by 39 different species.
Three further species were considered as species of
uncertain status by Palm ez a/. (1997), two species
are considered as species inquirendae in the present
study, Nybelinia sp. in Palm (1999) needs to be re-
examined, and two species, V. bisulcata and
N. tenuis, require re-description from type mate-
rial to confirm their validity.

Genus Nybelinia Poche, 1926

TYPE SPECIES. — Tetrarhynchus lingualis Cuvier, 1817.

SPECIES INCLUDED. — N. africana Dollfus, 1960 (syn-
onym N. perideraeus [Shipley & Hornell, 1906]);
N. aequidentata (Shipley and Hornell, 1906);
N. anguillae Yamaguti, 1952; N. anthicosum Heinz &
Dailey, 1974; N. basimegacantha Carvajal, Campbell
& Cornford, 1976; N. bengalensis Reimer, 1980;
N. erythraea Dollfus, 1960 (species synonymy dis-
cussed above); N. gopalai Chandra & Hanumantha
Rao, 1985; N. goreensis Dollfus, 1960; N. indica
Chandra, 1986 (species synonomy with N. scoliodoni
discussed 7z Palm 1999); N. jayapaulazariahi Reimer,
1980; N. lingualis (Cuvier, 1817) (synonyms V. infi-
lata [Molin, 1858] and N. punctatissima Dollfus,
1960, others see Dollfus [1942]); N. manazo
Yamaguti, 1952; N. pintneri Yamaguti, 1934;
N. lqueem/andemz’s Jones & Beveridge, 1998; V. riser:
Dollfus, 1960; N. sakanariae Palm, 1999; N. schmidti
Palm, 1999; N. scoliodoni (Vijayalakshmi,
Vijayalakshmi & Gangadharam, 1996); N. sphyrnae
Yamaguti, 1952; N. strongyla Dollfus, 1960; N. sur-
menicola Okada, 1929; N. syngenes (Pintner, 1929);
N. thyrsites Korotaeva, 1971.

DEFINITION

Trypanorhynchs with the characters of the
Tentaculariidae Poche, 1926. Scolex compact, four
triangular bothridia, with hook-like microtriches
along bothridial borders and filamentous micro-
triches on remainder of bothridia and scolex.
Posterior margins of bothridia fused with peduncle.
Four tentacles of variable length and width, armed
with hooks; metabasal tentacular armature homeo-
acanthous with homeomorphous hooks. Basal
hooks homeomorphous or heteromorphous, char-
acteristic basal armature absent or present.
Retractor muscle originates at base of bulbs. Pro-
glottids acraspedote or craspedote, cirrus unarmed,
genital pores alternate irregularly (24 species).
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Genus Heteronybelinia Palm, 1999

TYPE SPECIES. — Nybelinia estigmena Dollfus, 1960.

SPECIES INCLUDED. — H. elongata (Shah & Bilqees,
1979); H. estigmena (Dollfus, 1960) (synonyms
H. alloiotica [Dollfus, 1960], H. cadenati [Dollfus,
1960]; H. senegalensis [Dollfus, 1960, H. punctatissi-
ma [in Dollfus 1960], N. oodes Dollfus, 1960);
H. eureia (Dollfus, 1960); H. heteromorphi Palm,
1999; H. minima Palm, 1999; H. nipponica
(Yamaguti, 1952) (synonym Heteronybelinia rouget-
campanae [Dollfus, 19601); H. palliata (Linton, 1924);
H. perideraeus (Shipley & Hornell, 1906); H. robusta
(Linton, 1890); H. yamagutii (Dollfus, 1960).

DEFINITION

Trypanorhynchs with the characters of the
Tentaculariidae Poche, 1926. Scolex compact,
four triangular bothridia, with hook-like micro-
triches along the bothridial borders and filamen-
tous microtriches on the rest of the bothridia and
the scolex. Posterior margins of bothridia fused
with peduncle. Four tentacles of variable length
and width, armed with hooks; metabasal tentacu-
lar armature homeoacanthous with hetero-
morphous hooks on different tentacle surfaces.
Basal hooks heteromorphous, characteristic basal
armature absent or present. Retractor muscle ori-
ginates at base of bulbs. Proglottids acraspedote
or craspedote, cirrus unarmed, genital pores alter-
nate irregularly (10 species).

Genus Mixonybelinia Palm, 1999

TYPE SPECIES. — Nybelinia beveridgei Palm, Walter,
Schwerdtfeger & Reimer, 1997.

SPECIES INCLUDED. — M. beveridgei (Palm, Walter,
Schwerdtfeger & Reimer, 1997); M. edwinlintoni
(Dollfus, 1960); M. southwelli (Palm & Walter, 1999).

DEFINITION

Trypanorhynchs with the characters of the
Tentaculariidae Poche, 1926. Scolex compact,
four triangular bothridia, with hook-like micro-
triches along the bothridial borders and filamen-
tous microtriches on the rest of the bothridia and
the scolex. Posterior margins of bothridia fused
with peduncle. Four tentacles of variable length
and width, armed with massive hooks; metabasal
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tentacular armature homeoacanthous with hetero-
morphous hooks on different tentacle surfaces.
Characteristic basal armature consisting of
homeomorphous hooks present. Retractor
muscle originates at base of bulbs. Proglottids
acraspedote or craspedote, cirrus unarmed, geni-
tal pores alternate irregularly (three species).

Genus Kotorella Euzet & Radujkovic, 1989

TYPE SPECIES. — Rhynchobothrium pronosomum
Stossich, 1901.

SPECIES INCLUDED. — Kororella pronosoma (Stossich,
1901) (synonyms Nybelinia herdmani [Shipley &
Hornell, 1906], N. narinari [MacCallum, 1917],
N. rhynchobatus Yang et al., 1995, others see Palm &
Walter [1999]).

DEFINITION

Trypanorhynchs with the characters of the
Tentaculariidae Poche, 1926. Scolex compact,
four elongated spaced bothridia, with hook-like
microtriches along the bothridial borders and
filamentous microtriches on the rest of the
bothridia and scolex. Posterior margins of both-
ridia free and not fused with the peduncle. Four
tentacles emerging from scolex; metabasal tenta-
cular armature homeoacanthous with hetero-
morphous hooks on different tentacle surfaces.
Basal hooks heteromorphous, characteristic basal
armature absent. Retractor muscle originates at
base of bulbs. Strobila acraspedote, cirrus unarmed,
Genital pores lateral, alternate irregularly, in the
middle of proglottids or slightly pre-equatorial.

Genus Tentacularia Bosc, 1797

TYPE SPECIES. — Tentacularia coryphaenae Bosc, 1797.

SPECIES INCLUDED. — Tentacularia coryphaenae Bosc,
1797 (synonym Nybelinia lamontae Nigrelli, 1938
[Palm ez al. 1997], others see Dollfus [1942]).

DEFINITION

Trypanorhynchs with the characters of the
Tentaculariidae Poche, 1926. Scolex elongated,
four elongate sessile narrow bothridia lie along
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the scolex, with hook-like microtriches along the
bothridial borders and filamentous microtriches
on the rest of the bothridia and scolex. Four ten-
tacles emerging from scolex; metabasal tentacular
armature homeoacanthous homeomorphous.
Characteristic basal armature present. Retractor
muscle originates at base of bulbs. Strobila acras-
pedote, cirrus unarmed, genital pores lateral, alter-
nate irregularly, in anterior third of proglottids.

SPECIES NOT CONSIDERED

Nybelinia anantaramanorum Reimer, 1980. See
Remarks under N. goreensis;

N. bisulcata (Linton, 1889). Linton deposited
voucher specimens of different Nybelinia,
Heteronybelinia and Mixonybelinia species under
the name N. bisulcara in the National
Helminthological Collection, Beltsville, USA.
The identity of the species needs to be clarified;
N. congri Guiart, 1935 (Palm et al. 1997);

N. macrocephala Asmi, 1983 in Bilqees &
Khurshid (1987) (Palm ez 2/ 1997);

N. tenuis (Linton, 1890). The identity of the spe-
cies needs to be clarified;

N. trisulcata in Reimer (1980) (Palm et 2l 1997);
Heteronybelinia karachii (Khurshid & Bilgees,
1988). The incomplete original description of
H. karachii does not indicate the number of
bothridia, and Khurshid & Bilgees (1988:
fig. 1a) demonstrate a trypanorhynch specimen
with two bothridia. Without re-examination of
the type material, H. karachii can not be assigned
to any tentaculariid genus. Thus, the species
should be treated as species inquirenda.

DISCUSSION

The present study summarises the state of know-
ledge within the genera Nybelinia, Heterony-
belinia, Mixonybelinia and Kororella. A further
species (M. edwinlintoni n. comb.) is transferred
to the genus Mixonybelinia Palm, 1999, and
Nybelinia oodes, Heteronybelinia alloiotica,
H. cadenati, and H. senegalensis are considered
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synonyms of H. estigmena (all described in
Dollfus 1960). H. punctatissima is considered a
synonym of N. lingualis (Cuvier, 1817), while
the specimens described and illustrated as
H. punctatissima in Dollfus (1960) are specimens
of H. estigmena (Dollfus, 1960). H. rougetcampa-
nae (Dollfus, 1960) is considered a synonym of
H. nipponica (Yamaguti, 1952), and N. rhyncho-
barus Yang et al., 1995 a synonym of Kotorella
pronosoma (Stossich, 1901). To date, a total of
38 species can be recognised within the genera
Nybelinia, Heteronybelinia, Mixonybelinia, and
Kotorella. The two species N. tenuis and N. bisul-
cata need further examination.

Palm ez 4l (1997), Palm (1999) and Palm &
Walter (1999) discussed the zoogeographical dis-
tribution of different species of these tentacula-
riid genera. The authors recorded a wide
geographical distribution for N. africana,
H. robusta, H. yamagutii and M. beveridgei (Palm
eral. 1997) as well as for N. perideraeus, K. prono-
soma (Palm & Walter 1999), N. lingualis, N. sco-
liodoni, H. estigmena, and H. heteromorphi (Palm
1999). The present results add V. riseri, H. nip-
ponica, H. minima, and M. edwinlintoni to the
list of widely distributed species. Thus, 14 species
have a wide distribution, indicating an trans-
oceanic or sometimes interoceanic occurrence.
However, other species seem to be regionally dis-
tributed, such as N. surmenicola (mainly recorded
from the North Pacific Ocean and only once
from the Southern Pacific, Oliva et al. 1996),
N. thyrsites, and N. queenslandensis (New
Zealand, East Australian coast). Whether this dif-
ference is real or only a matter of limited infor-
mation can not be decided at present.
Tentaculariid trypanorhynchs exhibit a low level
of host-specificity and a wide host range within a
single locality (Dollfus 1942, 1960; Palm ez al.
1997, present study). The low host specificity not
only applies to the teleost intermediate but also
the final elasmobranch hosts. For example,
N. africana, N. scoliodoni, and H. robusta infest
four, three, and three elasmobranch species, res-
pectively, including sharks with a wide zoogeo-
graphical distribution. Marcogliese (1995) stated
that marine helminths exhibit very limited host-
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specificity in zooplankton intermediate hosts,
and similarly in fish as intermediate (Holmes
1990) and birds as final hosts (Bush 1990). This
has been interpreted as spreading the risk of fail-
ure to complete their life cycles in the marine
environment. The same pattern seems to be also
true for tentaculariid trypanorhynchs.

The present study demonstrates that four further
species, V. erythraea, N. lingualis, N. surmenicola
and H. minima, have muscular rings around the
tentacle sheaths directly above the bulbs, which
have not been described previously for these spe-
cies. Palm ez al. (1997) proposed a possible system-
atic value of such muscular rings, which have
been earlier described from Heteronybelinia spe-
cies, e.g., H. elongara and H. estigmena. It seems
that muscular rings around the tentacle sheaths
are a common feature within these trypano-
rhynchs, however, they are not always visible,
most probably due to different fixation and stain-
ing methods. This questions the use of this struc-
ture as a systematic character within tentaculariid
cestodes. V. africana and N. goreensis had smaller
hooks in the apical than in the metabasal arma-
ture. This has been described also for Nybelinia
aequidentata by Pintner (1927), and thus seems
to occur in several different Nybelinia species.
This also demonstrates the apical armature as an
important taxonomic character, which should be
considered in future species descriptions.

It is evident that several of the above recorded
tentaculariids have a high intraspecific morpho-
logical variability (see also Palm ez a/. 1997; Palm
1999). Interestingly, within the same host spe-
cies, postlarvae can have a larger scolex size than
the adult worms, as with Heteronybelinia nipponi-
ca (= H. rougetcampanae). The postlarvae ranged
between 1 220-2 900 (Yamaguti 1952; Dollfus
1960), and the adults between 510-690 (Sao
Clemente & Gomes 1992). Similarly, the scolex
sizes of postlarvae and adults of Nybelinia africa-
na varied between 1 118-1 568 (Dollfus 1960;
Palm ez al. 1997) and 440-536 (Palm 1999), and
of H. yamagutii between 1 183-3 904 (Dollfus
1960; Palm ezt 2l. 1997) and 2 646 (Palm 1999),
respectively. Sao Clemente & Gomes (1992)
referred a smaller scolex size of adult worms to
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the shrinkage condition. Palm ez /. (1993) found
a similar scolex variability within the non-tenta-
culariid Orobothrium penetrans Linton, 1907, and
referred it to the plerocercoid age and/or type of
fixation and storage. Campbell ¢z a/. (1999) refer-
red the occurrence of two different morphotypes
of adult Paroncomegas araya to different age,
development or population density. Additionally
we propose that the scolex size within the final
host is influenced by the growth rate of the meta-
cestodes within the first and second intermediate
hosts. It could be demonstrated that within an-
other fish parasitic helminth, the nematode
Hysterothylacium aduncum (Rudolphi, 1802), the
life-cycle depends on the size the larvae reach
within the first and second intermediate hosts
(Kegie 1993). This might be also true for tentacu-
lariid trypanorhynchs.

Summarising the above, tentaculariid trypano-
rthynchs are characterised by a characteristic sco-
lex morphology, the lack of a blastocyst, and a
wide distribution pattern. The low host-specificity
might be another character of these trypano-
rhynchs, facilitating the wide distribution. As the
first intermediate hosts of these cestodes are still
unknown, it remains unclear whether these try-
panorhynchs also have a specific life cycle with
characteristic first intermediate hosts, which
might be different to intermediate hosts of other
trypanorhynchs. Further data on the zoogeogra-
phical distribution of the different species, espe-
cially their occurrence also in the central parts of
the oceans, as well as information on the first
intermediate hosts are needed to really establish
the possibly oceanic life cycle pattern of these
unspecific trypanorhynchs.
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