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Sokolov S. G., Shchenkov S. V., Khasanov F. K., Kornyychuk Y. M. & Gordeev I. I. 2022. — Redescription and phyloge-
netic assessment of Helicometra antarcticae Holloway & Bier, 1968 (Trematoda, Opecoelidae), with evidence of non-
monophyletic status of the genus Helicometra Odhner, 1902. Zoosystema 44 (15): 423-433. https://doi.org/10.5252/
zoosystema2022v44ai5. http://zoosystema.com/44/15

ABSTRACT

Helicometra antarcticae Holloway & Bier, 1968 is one of the few Antarctic representatives of the spe-
cies-rich genus Helicometra Odhner, 1902. It is traditionally attributed to morphological Group IV of
Helicometra spp., characterized by a cup-shaped oral sucker with a terminal mouth opening. Helicometra
antarcticae, similar to other Antarctic representatives of the genus, is quite rare and poorly studied.
We redescribe this species based on newly collected material from the Antarctic toothfish, Dissostichus
mawsoni Norman, 1937 (Nototheniidae Giinther, 1861) caught in the Ross Sea (Antarctica) and
evaluate its phylogenetic position using a fragment of the nuclear 285 rRNA gene. We provide new
morphological details on H. antarcticae concerning the arrangement of the ventral part of the fields of
vitelline follicles and the morphology of the proximal portion of the oviduct. Additionally, we describe
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the morphology of Helicometra sp. (morphological Group IV) from the Pacific zoarcid fish, Lycodes cf.
brunneofasciatus Suvorov, 1935, caught off Simushir Island (Pacific Ocean) and Helicometra fasciata
sensu lato (morphological Group I), from the black scorpion fish Scorpaena porcus Linnaeus, 1758 from
the Black Sea. In our phylogenetic analysis, H. antarcticae clustered with a Pacific Helicometra sp. This
clade has a sister relationship to the well-supported clade containing Helicometrina nimia Linton, 1910
and Helicometra spp. of Groups I and I1I respectively, including H. fasciata sensu lato from the Black
Sea. Thus, our phylogenetic data indicate that Helicometra is not a monophyletic genus.

RESUME

Redescription et évaluation phylogénétique d’Helicometra antarcticae Holloway ¢ Bier, 1968 (Trematoda,
Opecoelidae), et évidence de la non monophylie du genre Helicometra Odhner, 1902.

Helicometra antarcticae Holloway & Bier, 1968 est I'un des rares représentants antarctiques du genre
riche en especes Helicometra Odhner, 1902. 1 est traditionnellement attribué au groupe morpholo-
gique IV d’ Helicometra spp., caractérisé par une ventouse buccale en forme de coupe avec une ouverture
buccale terminale. Helicometra antarcticae, comme d’autres représentants antarctiques du genre, est
assez rare et peu étudié. Nous redécrivons cette espéce sur la base du matériel nouvellement collecté
de la légine antarctique, Dissostichus mawsoni Norman, 1937 (Nototheniidae Giinther, 1861) capturée
dans la mer de Ross (Antarctique) et évaluons sa position phylogénétique a l'aide d’un fragment du
géne nucléaire ARNr 28S. Nous précisons les données morhologiques nouvelles sur H. antarcticae
concernant la disposition de la partie ventrale des champs de follicules vitellins et la morphologie de
la partie proximale de 'oviducte. De plus, nous décrivons la morphologie d’ Helicometra sp. (groupe
morphologique IV) du poisson zoarcide Lycodes cf. brunneofasciatus Suvorov, 1935, péché au large
de I'ile de Simushir (océan Pacifique), et de Helicometra fasciata sensu lato (groupe morphologique I)
de la rascasse noire Scorpaena porcus Linnaeus, 1758, originaire de la mer Noire. Dans notre analyse
phylogénétique, H. antarcticae sest regroupé avec Helicometra sp. originaire du Pacifique. Ce clade
est le groupe frere du clade bien soutenu contenant Helicomerina nimia Linton, 1910 et Helicometra
spp. des groupes I et 111, y compris H. fasciata sensu lato de la mer Noire. Ainsi, nos données phylo-
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INTRODUCTION

The genus Helicometra Odhner, 1902 comprises 37 species of
opecoelid trematodes (WoRMS 2022) parasitizing marine fish.
They are characterized by a single polar filament on the egg,
a unique conspicuous helical uterus, two testes and blindly
closed intestinal caeca (Cribb 2005; Hassanine 2007; Blend &
Dronen 2015). Their life cycles are poorly studied (Blend &
Dronen 2015). The morphological type of cercariae are known
only for two Helicometra spp.: Helicometra fasciata (Rudolphi,
1819) Odhner, 1902 and Helicometra gibsoni Meenakshi,
Madhavi & Swarnkumari, 1993. The former has cercariae
of the cotylomicrocercous type (Korniychuk 2008), which
is typical of opecoelids, while the latter has extraordinary
long-tailed cercariae (Meenakshi ez a/. 1993).

Helicometra antarcticae Holloway & Bier, 1968 was originally
described based on specimens from the intestine of the Antarctic
toothfish, Dissostichus mawsoni Norman, 1937 (Nototheniidae
Giinther, 1861), and zoarcid eelpout, Rhigophila dearborni De-
Witt, 1962 (synonym: Lycodichthys dearborni [DeWitt, 1962])
(Zoarcidae Swainson, 1839) caught in the Ross Sea, Antarctica
(Holloway & Bier 1968). All subsequent reliable records of this
species are from Dissostichus spp. in Antarctic waters (Hollo-
way & Spence 1980; Brickle ez al. 2005; Sokolov & Gordeev
2013,2015; Gordeev & Sokolov 2016). Nototheniids belonging
to Trematomus spp. have been listed as a host of H. antarcticae
on the strength of the idea that H. antarcticae is conspecific
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génétiques indiquent que Helicometra n'est pas un genre monophylétique.

with Helicometra sp. of Prudhoe & Bray (1973) from these
fish (Zdzitowiecki 1993; Blend & Dronen 2015). However, it
also has been suggested that this Helicometra sp. is conspecific
with Helicometra rakusai Zdzitowiecki, 1997 (Zdzitowiecki
1997). The morphology of H. antarcticae is described only in
the original publication (Holloway & Bier 1968).

Helicometra antarcticae together with some other Helicome-
tra-like digeneans was moved to Neobelicomerra Siddiqi &
Cable, 1960 by Sekerak & Arai (1974). This decision was
based on their similarities with the type species of this genus,
Neohelicometra scorpaenae Siddigi & Cable, 1960, namely, the
funnel shape of the oral sucker and the terminal position of
the mouth opening. However, both Bray (1979) and Cribb
(2005) considered only N. scorpaenae within Neobelicometra
and placed all other species included in this genus by Sekerak &
Arai (1974) into Helicometra.

Four morphological groups of Helicometra spp. have been
identified (Hassanine 2007; Blend & Dronen 2015). This taxo-
nomic scheme is based on the ideas of Sekerak & Arai (1974)
and Aken’Ova ez al. (2006). Helicometra antarcticae together with
Helicometra dalianensis (Li, Qiu & Zhang, 1989), Helicometra
insolita Polyansky, 1955, Helicometra pisanoae Zdzitowiecki,
1998, Helicometra pleurogrammi (Baeva, 1968), Helicometra
rakusai, Helicometra sebastis (Sekerak & Arai, 1974) belong
to Group IV (Hassanine 2007; Blend & Dronen 2015). The
morphological features of this group are a funnel-shaped oral
sucker and a terminal position of the mouth opening.

ZOOSYSTEMA + 2022 - 44 (15)



A separate subfamily Helicometrinae Bray, Cribb, Lit-
tlewood & Waeschenbach, 2016 has been established for
Helicometra and three genera morphologically close to it (Heli-
cometrina Linton, 1910, Neohelicometra, and Proneohelicometra
Hassanine, 2006) by Bray ez al. (2016). Molecular genetic
data indicate the basal position of the Helicometrinae to the
rest of the relative opecoelids (Bray ez a/. 2016; Martin ez al.
2020), but phylogenetic relationships within the subfamily are
pootly studied. In particular, phylogenetic data are lacking for
most Helicometra spp., including all members of Group IV.

The aim of this study was to determine the phylogenetic
position of H. antarcticae using newly obtained 28S rRNA
gene sequences and GenBank data as well as newly obtained
sequences on Helicometra sp. from the Northwestern Pacific
and H. fasciata sensu lato from the Black Sea.

MATERIAL AND METHODS

SAMPLE COLLECTION AND MORPHOLOGICAL OBSERVATION
Specimens of H. antarcticae were collected from D. mawsoni
caught in the Ross Sea. In addition, we examined Helicometra
sp. ex tawnystripe eelpout, Lycodes cf. brunneofasciatus Suvorov,
1935 (Zoarcidae), from off Simushir Island in the Northwest
Pacific, and H. fasciata senu lato ex black scorpionfish, Scorpaena
porcus Linnaeus, 1758 (Scorpaenidae Risso, 1827), caught in
Severnaya Bay located in the Black Sea, off the South-West
coast of Crimean Peninsula. Specimens of H. antarcticae and
H. fasciata sensu lato collected for the morphological study were
fixed with hot 70% alcohol without pressure with a coverslip.
Specimens of Helicometra sp. were fixed with 70% alcohol at
ambient temperature, also without pressing down with glass.
Subsequently, whole specimens of all three species were stained
with acetocarmine or alum carmine, cleared in dimethyl phtha-
late, and mounted in Canada balsam. The terminal part of the
reproductive system and the ovarian complex were extracted
from the bodies of the several H. antarcticae specimens using
needles. These isolated organs were also mounted in Canada
balsam with preliminary dehydration and clearing, same as
the whole worms. All the measurements in the morphologi-
cal description of Helicometra spp. are given in micrometres;
measurements for H. antarcticae and H. fasciata senu lato are
given as range and average (in parentheses), those for Helicome-
tra sp. are given only as range due to the deformed nature of
the specimens.

DNA EXTRACTION, AMPLIFICATION AND SEQUENCING,

AND PHYLOGENETIC ANALYSIS

Specimens of Helicometra spp. collected for molecular analysis
were fixed in 96% ethanol and stored at —-18°C. Sequences of
H. antarcticae and H. fasciata sensu lato were obtained as follows.
Genomic DNA was extracted following the protocol used by
Tkach & Pawlowski (1999). Specimens for polymerase chain
reaction (PCR) were processed according to the protocols and
primers of Olson ez a/. (2003). Amplification of the 28S rRNA
gene was performed with the primers digl2 (5" — AAG CAT
ATCACT AAG CGG -3’) and 1500R (5’ - GCT ATC CTG

ZOOSYSTEMA + 2022 - 44 (15)
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AGG GAA ACT TCG - 3’). The thermal cycler parameters
were as follows: initial denaturation at 95°C (3 min); 35 cycles
of 20 s at 95°C; 20 s at 50.1°C; 120 s at 72°C; and 5 min at
72°C for the final extension. PCR products were purified and
sequenced in both directions in the GeneAmp PCR System
9700 (Applied Biosystems) using PCR primers and internal
primers 300F (5” — CAA GTA CCG TGA GGG AAA GTT
G -3’) and ECD2 (5 - CTT GGT CCG TGT TTC AAG
ACG GG - 3’) followed by Tkach & Snyder (2007).

To generate the sequence of the 285 rRNA gene of Heli-
cometra sp., total DNA was extracted after Sokolov ez al.
(2020). The primers LSU-5 (5-TAG GTC GAC CCG CTG
AAY TTA AGC A-3’) and reverse primer 1500R (Tkach ez al.
2003) were used. The thermal cycler parameters were as fol-
lows: initial denaturation at 95°C (3 min); 35 cycles of 20 s
at 95°C; 20 s at 56°C; 120 s at 72°C; and 5 min at 72°C for
the final extension. DNA fragments localized at the 5" end
of the 28S rRNA gene were amplified using the GeneAmp
PCR System 9700 Thermal Cycler (Applied Biosystems). PCR
were performed in a total volume of 25 pl. Amplicons were
sequenced directly using the equipment of the Research Park
of St. Petersburg State University (Centre for Molecular and
Cell Technologies). The consensus sequence from the forward
and the reverse primers was assembled using Chromas Pro
1.7.4. and then manually corrected to a length of 1271 bp.

Newly obtained sequences were aligned with those of other
helicometrines (Table 1) using custom R script (R core team
2020). The evolutionary models for Maximum likelihood
(ML) and Bayesian inference (BI) analysis were chosen with
MrModeltest v. 2.4 (Nylander 2004). The model of best fit
was GTR + G + I in both cases. Maximum likelihood analysis
was performed through the CIPRES portal (Miller ez a/. 2010)
with non-parametric bootstrap using 1000 pseudoreplicates.
Bayesian analysis was performed using MrBayes 3.2.7 at the
CIPRES portal with gamma correction for intersite rate vari-
ation (eight categories). Trees were run as two separate chains
(default heating parameters) for 15000000 generations. The
quality of the chains was estimated using built-in MrBayes tools
and additionally with the Tracer 1.6 package (Rambaut ez 4.
2018). Based on the estimates by Tracer, the first 5000 genera-
tions were discarded for burn-in. The phylogenetic trees were
rooted on the non-opecoelid xiphidiates Zdzitowieckitrema
incognitum Sokolov, Lebedeva, Gordeev & Khasanov, 2019
and Zalophotrema hepaticum Stunkar & Alvey, 1929 based on
the findings of Martin ez a/. (2020) and Sokolov ez al. (2020).
Estimates of evolutionary divergence (p-distances) are made

with MEGA X software (Kumar ez 2/ 2018).

ABBREVIATIONS
Institutions
IPEE RAS Helminthological Museum, Center for Parasitology,

A. N. Severtsov Institute of Ecology and Evolution
RAS, Moscow;

IBSS RAS Collection of Marine Parasites, A. O. Kovalevsky
Institute of Biology of RAS, Sebastopol;
USNPC United States National Parasite Collection, Smith-

sonian National Museum of Natural History, Wash-
ington D.C.
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TaBLE 1. — List of trematode species involved in molecular analyses in this study. Symbols: *, actual name in Blend & Dronen (2015); **, actual name in Bray

et al. (2016).
GenBank accession
Species Host species Geographical region number Reference
Helicometra antarcticae Dissostichus mawsoni Norman, 1937 Ross Sea OK644193 This study
Holloway & Bier, 1968 (Actinopterygii: Nototheniidae)
Helicometra equilata (Manter, Sargocentron spiniferum (Forsskal, 1775) off New Caledonia, ~ KU320600 Bray et al. 2016
1933) Siddiqi & Cable, 1960 (Actinopterygii: Holocentridae) France
(accepted as Helicometra boseli
Nagaty, 1956)*
Helicometra epinepheli Yamaguti, Epinephelus fasciatus (Forsskal, 1775)  off New Caledonia, =~ KU320597 Bray et al. 2016
1934 (accepted as Helicometra  (Actinopterygii: Serranidae) France
fasciata (Rudolphi, 1819))**
Helicometra fasciata (Rudolphi, Scorpaena porcus Linnaeus, 1758 Black Sea, Russia OK644194 This study

1819) Odhner, 1902 sensu lato  (Actinopterygii: Scorpaenidae)

Helicometra manteri Andres, Ray, Bellator egretta (Goode & Bean, 1896)

Pulis, Curran & Overstreet, 2014 (Actinopterygii: Triglidae)
Helicometra sp. Lycodes cf. brunneofasciatus
(Actinopterygii: Zoarcidae)

Helicometrina nimia Linton, 1910 Syacium papillosum (Linnaeus, 1758)

(Actinopterygii: Cyclopsettidae)

off West Florida, UnitedKJ701239
States of America

Andres et al. 2014

Qutgroup

Zdzitowieckitrema incognitum
Sokolov, Lebedeva, Gordeev &
Khasanov, 2019

Zalophotrema hepaticum
Stunkard & Alvey, 1929

(Actinopterygii: Muraenolepididae)

(Mammalia: Otariidae)

Muraenolepis marmorata Glnther, 1880

Zalophus californianus (Lesson, 1828)

off Simushir Island, OK644195 This study
Russia
off Yukatan, Mexico MK908868 Vidal-Martinez
etal. 2019
Ross Sea MF398367 Sokolov et al. 2019
United States AY222255 Olson et al. 2003

of America

RESULTS

Family OPECOELIDAE Ozaki, 1925
Genus Helicometra Odhner, 1902

Helicometra antarcticae Holloway & Bier, 1968
(Fig. 1)

Helicometra antarcticae Holloway & Bier, 1968: 31. — Bray 1979: 402.
Neohelicometra antarcticae — Sekerak & Arai 1974: 730.
TYPE LOCALITY. — Ross Sea.

TYPE MATERIAL. — Holotype ¢ Ross Sea, McMurdo Sound; intes-
tine of the Antactic toothfish Dissostichus mawsoni; 11.X1.1964;
USNPC1358823.

Paratype * Ross Sea, McMurdo Sound; intestine of zoarcid eelpout
Rhigophila dearborni; 25.X1.1964; USNPC 1358824.

MATERIAL EXAMINED. — Ross Sea ® 6 whole-mounted adult speci-
mens, 2 slides with isolated ovarian complex, 5 slides with isolated
terminal genitalia; intestine of Dissostichus mawsoni; 75°44°7”S,
172°56’8”W; 12.1.2012; IPEE RAS 14315 (for whole-mounted
specimens) * 3 whole-mounted adult specimens; intestine of Dis-
sostichus mawsoni; 75°40°3”S, 172°26’1”W; 21.1.2013; IPEE RAS
14316 ¢ 1 whole-mounted adult specimen; intestine of Dissostichus
mawsont; 75°28°2”S, 174°37°6"W; 26.1.2013; IPEE RAS 14317 ¢ 1 se-
quenced adult specimen; intestine of Dissostichus mawsoni; 75°25°3”S,
174°32’7"W; 12.1.2012; GenBank: OK644193 (28S rRNA gene).

DESCRIPTION

General morphology and digestive system
Body elongate-oval, length 2.969-5.895 (3.844), maximum
width 799-1.527 (1.174) at mid-body. Tegument unarmed.
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Pre-oral lobe absent. Oral sucker cup-shaped, 357-499 (419)
/ 271-585 (419), mouth opening terminal. Ventral sucker
globular or subglobular, 357-628 (475) / 399-585 (497).
Oral sucker to ventral sucker width ratio 1:1.00-1.53 (1:1.22).
Forebody 24.5-30.9 (27.7)% of body length. Prepharynx short,
distinct. Pharynx well-developed, 113-191 (149) / 106-184
(141). Oesophagus 92-289 (171). Pharyngeal and oesophagus
glands distinct. Intestinal bifurcation in middle or posterior
third of forebody. Caeca blind; distance from caecal ends to
posterior end of body reaching 395-1031 (641).

Male reproductive system

Two testes, variously lobed, separate to slightly overlapped,
oblique, post-equatorial; anterior testis sinistro-submedian,
257-514 (390) / 285-499 (384), posterior testis median or
dextro-submedian, 299-528 (408) / 314-585 (445). Post-
testicular region 23.3-33.3 (27.4)% of body length. Cirrus-sac
well developed, 311-735 (589) / 155-261 (201), overlaps usu-
ally 20.5-78.8 (44.6)% of ventral sucker, occasionally extends
to 142 beyond posterior margin of ventral sucker. Internal
seminal vesicle long, tubular, folded. Pars prostatica tubular,
surrounded by numerous prostatic gland-cells. Ejaculatory
duct and cirrus distinct, surrounded by spongy tissue. Geni-
tal atrium distinct. Genital pore usually median, occasionally
slightly dextro-submedian, just posterior to intestinal bifurca-
tion, 169-424 (225) from anterior margin of ventral sucker.

Female reproductive system

Ovary variously lobed, median or dextro-submedian, antero-
dextral to anterior testis, separate or slightly overlapping,
200-414 (258) / 285-599 (409). Oviduct anterior to ovary,

ZOOSYSTEMA + 2022 - 44 (15)
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Fic. 1. — Helicometra antarcticae Holloway & Bier, 1968 from intestine of the Antarctic toothfish, Dissostichus mawsoni Norman, 1937, Ross Sea: A, whole mount,
ventral view; B, terminal genitalia, lateral view; C, ovarian complex, ventral view. Abbreviations: ¢, cirrus everted through genital atrium; ej, ejaculatory duct;
ga, genital atrium; isv, internal seminal vesicle; Ic, Laurer’s canal; mg, Mehlis’ gland cells; mt, metraterm; oc, ovicapt; 0o, odtype; ov, ovary; pc, prostatic cells;
pp, pars prostatica; sr, seminal receptacle; vr, common vitelline reservoir. Scale bars: A, 1 mm; B, 0.2 mm; C, 0.08 mm.

forming odtype after connecting with canalicular seminal
receptacle and common vitelline reservoir duct. Ovicapt dis-
tinct. Canalicular seminal receptacle saccular, antero-dextral
to ovary. Laurer’s canal opening sinistro-submedially ap-
proximately at level of anterior margin of seminal recepracle.
Mehlis” gland extensive, diffuse. Uterus pre-ovarian, coiled,
intercaecal. Metraterm muscular, opening into genital atrium
antero-dorsally. Eggs operculate, with long, unipolar filament;
length without filament 66.8-85.0 (77.9), width 30.4-42.5
(35.7). Vitellarium follicular; follicles in two lateral fields,
extending from intestinal bifurcation level or from genital
pore level or, occasionally, from midlevel distance between
genital pore and anterior margin of ventral sucker to near
posterior end of body; fields overlapping caeca along entire
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length dorsally and at level of posterior testis and in post-
testicular region ventrally, encroaching over ventral surface
of caeca at level of proximal uterine coils, ovary and anterior
testis, extracaecal on ventral side of body anteriorly to ovary,
usually not confluent, occasionally almost confluent in post-
testicular region but distinctly separated over excretory vesicle;
anterior border of ventral follicles some distance posterior to
that of dorsal follicles.

Excretory system

Excretory pore terminal. Excretory vesicle I-shaped, extending
approximately to posterior margin of ventral sucker; posterior
end surrounded by numerous glands and small subterminal
muscular sphincter.
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Helicometra sp.
(Fig. 2)

MATERIAL EXAMINED. — Northwest Pacific ® 3 strongly deformed
adult whole-mounted, 1 sequenced specimens; Simushir Island area;
intestine of Lycodes cf. brunneofasciatus; 47°11’8"N, 152°17°7"E;
21.111.2017; IPEE RAS 14318; GenBank: OK644195 (28SrRNA
gene).

DESCRIPTION

General morphology and digestive system

Body elongate-oval, length 2.890-2.940, maximum width
1.042-1.142 in posterior half of body. Tegument unarmed.
Pre-oral lobe absent. Oral sucker funnel-shaped, 385-414 /
357-414, mouth opening terminal. Ventral sucker rounded,
442-499 | 457-514. Oral sucker to ventral sucker width
ratio 1:1.10-1.44. Forebody strongly contracted, about
30% of body length. Prepharynx short, distinct. Pharynx
well-developed, 170-177 / 127-155. Oesophagus 212 in
one specimen and strongly contracted in others. Pharyngeal
and oesophagus glands distinct. Intestinal bifurcation dis-
tinctly anterior to anterior margin of ventral sucker. Caeca
blind; distance from caecal ends to posterior end of body
reaching 481-537.

Male reproductive system

Two testes, variously lobed, slightly overlapping, almost
tandem, post-equatorial; anterior testis slightly sinistro-
submedian, 442-742 / 542-628, posterior testis median,
557-571 / 400-571. Post-testicular region 14.8-18.0% of
body length. Cirrus-sac well-developed, 607-685 / 183-
205, overlapping 77.1-85.7% of ventral sucker. Internal
seminal vesicle long, tubular, folded. Pars prostatica tubular,
surrounded by numerous prostatic gland-cells. Ejaculatory
duct distinct, cirrus not visible. Genital atrium indistinct.
Genital pore strongly dextro-submedian, at level of intes-
tinal bifurcation.

Female reproductive system

Ovary variously lobed, dextro-submedian, antero-dextral
to and contiguous with anterior testis, 228-214 / 343-542.
Ovarian complex not visible. Uterus pre-ovarian, coiled,
intercaecal. Metraterm not visible. Eggs operculate, with
long, unipolar filament; length without filament 66.7-72.7,
width 30.3-36.4. Vitellarium follicular; follicles, in two lat-
eral fields, extending from distinctly anterior to intestinal
bifurcation to near posterior end of body; fields overlapping
caeca dorsally at level of their distal ends and in pre-ovarian
region and ventrally in ovary area and post-ovarian region,
extracaecal or encroach caecain post-ovarian regionon dor-
sal side of body and in pre-ovarian region on ventral side of
body, not confluent.

Excretory system
Excretory pore terminal. Excretory vesicle saccular or clavate
with lobated anterior end, extending to ovary; posterior end
surrounded by numerous glands and small subterminal mus-
cular sphincter.
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Fic. 2. — Helicometra sp. from intestine of tawnystripe eelpout, Lycodes
cf. brunneofasciatus Suvorov, 1935, Northwest Pacific; whole mount, ventral
view. Scale bar: 1 mm.

Helicometra fasciata (Rudolphi, 1819)
Odhner, 1902 sensu lato
(Fig. 3)
Distoma fasciatum Rudolphi, 1819: 373.
Distoma pulchellum Rudolphi, 1819: 367.
Distoma sinuatum Rudolphi, 1819: 374.
Distomum gobii Stossich, 1883: 116.
Distomum labri Stossich, 1886: 30.
Allocreadium fasciatum — Odhner 1901: 485.
Allocreadium sinuatum — Odhner 1901: 490.
Allocreadium labri — Odhner 1901: 493.
Loborchis mutabilis Stossich, 1902: 579.
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Fic. 3. . — Helicometra fasciata (Rudolphi, 1819) Odhner, 1902 sensu lato from
intestine of black scorpionfish, Scorpaena porcus Linnaeus, 1758, Black Sea;
whole mount, ventral view. Scale bar: 0.5 mm.

Loborchis fasciatum — Stossich 1902: 582.
Loborchis gobii — Stossich 1902: 582.
Loborchis labri — Stossich 1902: 582.

Helicometra fasciata— Odhner 1902: 162. — Palombi 1929: 262. —
Naidenova & Dolgikh 1969: 10. — Bray 1979: 401; 1987: 1069. —
Hassanine 2007: 20. — Blend & Dronen 2015: 245.

Helicometra pulchella — Odhner 1902: 161. — Nicoll 1910: 336. —
Sekerak & Arai 1974: 710.

Helicometra sinuata — Odhner 1902: 162.
Helicometra flava Stossich, 1903: 373.
Helicometra mutabilis — Stossich 1903: 375.
Helicometra gobii — Stossich 1904: 12.

Helicometra hypodytis Yamaguti, 1934: 301.
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Helicometra markewitschi Pogorel'tseva, 1954: 133.
Helicometra dochmosorchis Manter & Pritchard, 1960: 653.
Helicometra marmoratae Nagaty & Abdel Aal, 1962: 310.
Helicometra upapalu Yamaguti, 1970: 83.

Helicometra scorpaenae Wang, 1982: 188.

Helicometra neoscorpanae Wang, Wang & Zhang, 1992: 72.
TYPE LOCALITY. — Tyrrhenian Sea.

TYPE MATERIAL. — We could find no information about deposition
of K. A. Rudolphf’s original H. fasciara material.

MATERIAL EXAMINED. — Black Sea ® 6 adult whole-mounted, 1 se-
quenced specimens; Severnaya Bay, Crimean Peninsula; intestine of
the black scorpionfish, Scorpaena porcus; 44°37°32”N, 33°32°7”E;
27.VI1.2000; ISSS RAS 1369.T1.39.v2-15; GenBank: OK644194
(28SrRNA gene).

DESCRIPTION

General morphology and digestive system

Body elongate-oval, length 1.464-2.383 (1840), maximum
width 620-726 (675) in posterior half of body. Tegument
unarmed. Pre-oral lobe absent. Oral sucker spherical or sub-
spherical, 140-189 (167) / 144-184 (167), mouth opening
subterminal. Ventral sucker globular or subglobular, 215-285
(237) 1 199-250 (224). Oral sucker to ventral sucker width ratio
1:1.21-1.55 (1.35). Forebody 30.5-36.4 (33.9) % of body
length. Prepharynx short, distinct. Pharynx well-developed,
47-83 (67) | 43-88 (59). Intestinal bifurcation in second or
posterior third of forebody. Caeca blind distance from caecal
ends to posterior end of body reaching 95-171 (137).

Male reproductive system

Two testes, variously lobed, contiguous, median, tandem,
post-equatorial; anterior testis 172-282 (206) / 283-470
(401), posterior testis 188-394 (268) / 359-447 (381). Post-
testicular region 13.3-18.2 (14.9) % of body length. Cirrus-
sac well-developed, 319-551 (433) / 65-93 (78), ovetlapping
2.4-28.7 (22.4)% of ventral sucker. Internal seminal vesicle
long, tubular, folded. Pars prostatica tubular, surrounded by
numerous prostatic gland-cells. Ejaculatory duct distinct,
cirrus not visible. Genital atrium indistinct. Genital pore
median, at midlevel of oesophagus.

Female reproductive system

Ovary variously lobed, median or slightly dextro-sumedian,
anterior or slightly antero-dextral to and slightly overlapping
anterior testis, 89-136 (118) / 290-393 (340). Canalicular
seminal receptacle saccular, antero-dextral to ovary. Laurer’s
canal and odtype together with Mehlis’ gland not visible.
Uterus preovarian, coiled, intercaecal. Metraterm not visible.
Eggs operculate, with long unipolar filament; length without
filament 63.0-87.3 (75.1), width 26.1-40.2 (34.2). Vitellarium
follicular; follicles in two lateral fields, extending from level
anterior quarter or middle of oesophagus to near posterior
end of body; fields overlapping caeca dorsally in forebody
and uterus area and ventrally in post-testicular region, usually

429


https://www.marinespecies.org/aphia.php?p=taxdetails&id=108880
https://www.marinespecies.org/aphia.php?p=taxdetails&id=757187
https://www.openstreetmap.org/?mlat=44.6255555555556&mlon=33.5352777777778#map=11/44.6255555555556/33.5352777777778
https://www.ncbi.nlm.nih.gov/nuccore/OK644194

» Sokolov S. G. et al.

60/-

98/1.00

100/1.00

76/0.99
100/1.00

KJ701239 Helicometra manteri

OK644194 Helicometra fasciata sensu lato

KU320597 Helicometra epinepheli

MK908868 Helicometrina nimia

KU320600 Helicometra equilata

OK644193 Helicometra antarcticae
100/1.00
OK644195 Helicometra sp.

100/1.00

0.02

MF398367 Zdzitowieckitrema incognitum

OUTGROUP

AY222255 Zalophotrema hepaticum

Fic. 4. — Phylogenetic relationships of helicometrine species based on dataset of 28S rRNA gene sequences. The bootstrap (= 50) and posterior probability
(= 0.90) values are given near the nodes for ML and Bl analyses, respectively. Newly obtained sequences are underlined.

encroaching caeca along rest of their length ventrally and dor-
sally, not confluent in post-testicular region, usually confluent
on dorsal side of forebody; anterior border of ventral follicles
some distance posterior to that of dorsal follicles.

Excretory system

Excretory pore terminal. Excretory vesicle clavate, extending
to ovary, posterior end surrounded by numerous glands and
small subterminal muscular sphincter.

PHYLOGENETIC DATA

BI and ML analyses supported the sister position of H. ant-
arcticae to Helicometra sp. described in this study (Fig. 4).
The divergence between these species was low (p-distance
= 0.7%). The H. antarcticae + Helicometra sp. clade had a
sister relationship with the well-supported clade containing
Helicometrina nimia Linton, 1910 and other Helicometra spp.
Helicometrina nimia was sister taxon to the well-supported
terminal Helicometra epinepheli Yamaguti, 1934 + (H. fasciata
sensu lato + Helicometra manteri Andres, Ray, Pulis, Curran &
Opverstreet, 2014) subclade, though this sister relationship
was poorly supported in both analyses. Helicometra equilata
(Manter, 1933) Siddiqgi & Cable, 1960 occupied a basal
position to H. nimia and members of the terminal subclade
mentioned above.

DISCUSSION

Helicometra antarcticae and Helicometra sp. examined in our
study clearly belong to morphological Group IV of Helicometra
spp. based on the presence of the cup-shaped oral sucker with
a terminal mouth opening (compare with Blend & Dronen
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2015). Our specimens of H. antarcticae corresponded to the
original description of this species in numerous key char-
acteristics, namely, the body size and shape, the shape and
arrangement of the gonads, the arrangement of the fields of
vitelline follicles, relative arrangement of the ventral sucker
and the cirrus-sac, the sucker width ratio, and the size of the
eggs (compare with Holloway & Bier 1968). Our specimens
have a slightly different position of the genital pore than
described by Holloway & Bier (1968): just post-bifurcal vs
bifurcal. However, this morphological difference is unlikely
to be important since some representatives of Helicometra
are known to be variable in positon of the genital pore along
the longitudinal body axis (Baeva 1968; Machida 1984). We
clarified several morphological details of this species, namely,
the arrangement of the ventral part of the fields of vitelline
follicles and the morphology of the proximal portion of the
oviduct (a distinct ovicapt is present).

Only two nominal species of the morphological Group IV
of Helicometra spp. are known in the Northwestern Pacific:
H. insolita and H. pleurogrammi (Zhukov 1960; Baeva 1968;
Machida 1984). Helicometra sp. described in this paper is strik-
ingly different from these species by the arrangement of the
fields of vitelline follicles: not confluent in the post-testicular
region vs confluent, and passing anteriorly from anterior to
intestinal bifurcation level vs only to midlevel of ventral sucker
(Polyansky 1955; Baeva 1968; Bray 1979; Machida 1984). In
addition, Helicometra sp. also differs from H. pleurogrammi in
the sucker ratio (1:1.10-1.44 vs 1:0.75-0.80) (Machida 1984).
Helicometra sp. is very similar to H. antarcticae by the loca-
tion of the cirrus-sac (not extending posteriorly to the ventral
sucker), the arrangement of fields of vitelline follicles (extending
anteriorly to the ventral sucker) and the sucker ratio (> 1.0).
However, Helicometra sp. differs from H. antarcticae by the
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position of the ventral and dorsal vitelline follicles anterior
to the intestinal bifurcation, strongly dextro-submedian posi-
tion of the genital pore (Figs 1; 2), fish host and geographical
distribution. We assume that Helicometra sp. is a new species,
but do not describe it formally in this study because we only
have deformed specimens at our disposal.

Helicometra fasciata complex (that is Helicometra fasciata
sensu lato) from the Black Sea fishes shows great morphologi-
cal diversity, which until recently has been considered as a
manifestation of intraspecific variability (Korniychuk 1999,
2000, 2009). However, new data indicate that H. fasciata
complex in this water body is represented by two species,
differing in the cox 1 gene (Katokhin & Kornyychuk 2020).
One of them parasitizes the East Adantic peacock wrasse,
Symphodus tinca (Linnaeus, 1758) (Labridae Cuvier, 1816),
while another is a parasite of several other Black Sea fish
hosts, including Sc. porcus (Katokhin & Kornyychuk 2020).
Specimens of H. fasciata complex from Black Sea Sym. tinca
are characterized by relatively short fields of the vitelline fol-
licles, which extend anteriorly only to the level of the ventral
sucker. However, for specimens of this species complex from
Se. porcus and a number of other Black Sea fishes, an exten-
sive distribution of the follicles both in the hindbody and in
the forebody is typical (Korniychuk 1999, 2000, 2009). Our
specimens of H. fasciata complex from Sc. porcus are similar
in morphology to those previously recorded from the same
host in the Black Sea (Korniychuk 1999, 2000, 2009). The
original description of H. fasciata is based on worms from
Sym. tinca (type host), the corkwing wrasse, Symphodus melops
(Linnaeus, 1758), and the painted comber, Serranus scriba
(Linnaeus, 1758) off Napoli (the Tyrrhenian Sea) (Rudolphi
1819). According to Stossich (1904), the vitellarium extend-
ing anteriorly to the level of anterior ventral sucker is typical
for H. fasciata sensu stricto. We conjecture that specimens
of H. fasciata complex from Sym. tinca in the Black Sea are
actually H. fasciata sensu stricto. The issue of conspecificity
of Helicometra trematodes from Sc. porcus with other nomi-
nal species of H. fasciata complex described in the Black Sea
—Mediterranean Region— Helicometra gobii (Stossich, 1883),
Helicometra flava Stossich, 1903, Helicometra labri (Stos-
sich, 1886), Helicometra markewitschi Pogorel’tseva, 1954,
Helicometra mutabilis (Stossich, 1902), Helicometra pulchella
(Rudolphi, 1819) and Helicometra sinuata (Rudolphi, 1819)
— requires an additional study.

Our phylogenetic data are consistent with the monophyly
of Helicometra spp. with a funnel- or a cup-shaped oral sucker
and a terminal mouth opening (i.e. Group IV) and the sis-
ter relationship of this group with the well-supported clade
uniting H. nimia, H. equilata, H. fasciata sensu lato (from
the Black Sea), H. epinepheli, and H. manteri. Helicometra
equilata belongs to morphological Group III (Blend & Dronen
2015), while H. fasciata sensu lato, H. epinepheli and H. man-
teri belong to morphological Group I (Andres er al. 2014;
Blend & Dronen 2015). Notably, the Helicometra spp. listed
above form a paraphyletic assemblage, in which members
of Group III have no direct phylogenetic connection with
members of Group L.
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Our data do not support the monophyly of Helicometra and
indicate that previous taxonomic hypotheses concerning this
genus should be reconsidered. Two hypotheses now appear
possible. The first suggests that species with a funnel-shaped
or a cup-shaped oral sucker and a terminal mouth open-
ing (Group IV) should be placed into Allostenopera Baeva,
1968, while those with a short forebody and a long cirrus-sac
(Group III) should be placed into Stenopera Manter, 1933. The
second hypothesis suggests that all Helicometra-like trematodes
with the blind-ending intestine should be united into a single
genus, Helicometra sensu lato, and implies that Helicometrina is
ajunior synonym of Helicometra as suggested by Hafeezullah
(1971). At present these two hypotheses are equally plausible.
More molecular genetic data on Helicometra-like trematodes
are necessary for their verification.
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