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Paruchin et Ljadov, 1979 (Hemiuroidea: Derogenidae),
a body cavity parasite of Antarctic fishes, with a
discussion of its phylogenetic position

S.G. Sokolov', L.I. Gordeev?, D.M. Atopkin?

" A.N. Severtsov Institute of Ecology and Evolution RAS, Leninskij pr-t 33, Moscow 119071, Russia.
e-mail: sokolovsg@mail.ru

? Russian Federal Research Institute of Fisheries and Oceanography, V. Krasnoselskaya st. 17,
Moscow 107140, Russia.

3 Institute of Biology and Soil Science FEB RAS, pr-t 100-letiva Vladivostoka 159, Viadivostok
690022, Russia.

ABSTRACT: The redescription of Gonocerca muraenolepisi Paruchin et Ljadov, 1979
was made on the specimens collected from Muraenolepis marmorata Giinther, 1880
(Gadiformes), caught in the Ross Sea, and on extant paratypes — one of which was
designated as neotype — is given in this paper. Phylogenetic relations of G. muraenolepisi
were inferred by Bayesian analysis of partial sequences from 28S rDNA. Molecular data are
not consistent with the traditional point of view about the position of the genus Gonocerca
Manter, 1925, and subfamily Gonocercinae that are based on this genus in the family
Derogenidae. Also, molecular data does not support the presence of the genus Hemipera
Nicoll 1913, in the subfamily Gonocercinae. The taxonomical position and species lists of
representatives of the Gonocercinae need further revision.
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PE3IOME: I1epeonucanue Gonocerca muraenolepisi Paruchin et Ljadov, 1979 Beimosnse-
HO TI0 OPUTHHAJIBHOMY Marepuaily oT pbulObl Muraenolepis marmorata Genther, 1880
(Gadiformes) u3 mops Pocca, v cOXpaHUBIINMCS MapaTUIaM, OJIMH U3 KOTOPBIX BBIJICICH
B KauecTBe Heoruna. duioreHetnueckue cBs3u G. muraenolepisi ObLTH W3yYCHBI Ha
OCHOBE aHAJIN3a HYKJICOTUAHBIX MocaenoBaTeabHocTel yuactka 28S p/IHK. Monekysip-
HBIE IaHHBIE HE COTJIACYIOTCS C TPaIUI[OHHOM TOUKOI1 3peHus o uleHcTBe poja Gonocerca
Manter, 1925 u, ocHOBaHHOIO Ha HeM mojacemeiictBa Gonocercinae, B ceMmeicTBe
Derogenidae. Takke MOJIEKYISIPHBIC TaHHbIC HE TTOIICPKUBAIOT KOHIICTIIINIO BXOXKICHHUSI
pona Hemipera Nicoll, 1913 B coctaB moncemerictea Gonocercinae. TakcoHOMUYECKUI
cratyc u coctaB Gonocercinae TpeOyOT YTOUHEHHSI.

Kak nntupoBats Ty crathio: Sokolov S.G., Gordeev L.1., Atopkin D.M. 2016. Redescription
of trematode Gonocerca muraenolepisi Paruchin et Ljadov, 1979 (Hemiuroidea: Deroge-
nidae), a body cavity parasite of Antarctic fishes, with a discussion of its phylogenetic
position // Invert. Zool. Vol.13. No.2. P.191-202. doi: 10.15298/invertzool.13.2.02

KIJIFOUEBLBIE CJIOBA: tpemaTojsl, MojocTh Tena, AHTapkrtuka, mope Pocca, mope
Hrwopewis, mope Amyniacena, 28S p[IHK, Muraenolepis, Gonocerca muraenolepisi,

Gonocercinae, Derogenidae.

Introduction

The trematode Gonocerca muraenolepisi
Paruchin et Ljadov, 1979 is a representative of
the southern sub-polar parasitofauna of fishes.
The type-host of this species marita is fish
Muraenolepis marmorata Gunther, 1880 (Ga-
diformes); the type location is the Kerguelen
Islands area (Indian Ocean sector of the sub-
Antarctic). The first description of G. muraeno-
lepisi contains erroneous data about the site of
infection of this parasite — intestine and stom-
ach (Parukhin, Lyadov, 1979). According to
Lyadov (1980) and Parukhin (1989), this spe-
cies was actually found in the body cavity. In
addition to M. marmorata, Lepidonotothen mi-
zops (Giinther, 1880) and Channichthys rhi-
noceratus Richardson, 1844 are reported hosts
of G. muraenolepisi (Lyadov, 1980; Parukhin,
1989). There are no data on the distribution of
this trematode outside the Kerguelen Islands
area.

The parasite was found by us in M. marmo-
ratain the Ross Sea, D’Urville Sea and Amund-
sen Sea. Obtained materials allow us to make
sufficient additions to the species’ description
and to discuss its phylogenetic position.

Material and methods

Sample collection

Eighty-six individuals of M. marmorata were
collected as by-catch during fishing for the
Antarctic toothfish Dissostichus mawsoni Nor-
man, 1937 in the Ross Sea from December 2011
to February 2012, and from December 2012 to
January 2013; in the D’Urville Sea in February
2011; and in the Amundsen Sea in February
2015. These 86 individuals were examined for
parasites. The fishing depth varied from 679 to
1480 m. All individuals were caught using lon-
gline (‘Mustad’ system, auto-line, and trot-line)
baited with squid. Fish identification was car-
ried out using Fisher & Hureau (1985). The total
length of the examined fishes varied from 27 to
56 cm.

All fishes were examined for parasitic infec-
tions using standard methods (Bykhovskaya-
Pavlovskaya, 1985). Worms were fixed in 70%
ethanol under a cover glass with slight pressure,
stained with acetocarmine, and mounted in Can-
ada balsam. Drawings were made using a draw-
ing tube. Voucher specimens studied were spec-
imens that were deposited in the Museum of
Helminthological Collections of the Centre for
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Parasitology of the A.N. Severtsov Institute of
Ecology and Evolution, Moscow, Russia (IPEE
RAS); inventory numbers: 1202-1216.

The extant type material of G. muraenolepi-
si comprises only three paratypes deposited in
the Museum of the All-Russian K.I. Skryabin
Scientific Research Institute of Helminthology;
inventory number: 21508. The slide was regis-
tered in the museum by V.N. Lyadov. The
species holotype mentioned in the paper of
Parukhin & Lyadov (1979) is considered as lost.
Parukhin & Lyadov (1979) wrote that the holo-
type was deposited in the A.O. Kovalevsky
Institute of Biology of the Southern Seas (Sev-
astopol), named now as the A.O. Kovalevsky
Institute of Marine Biological Research. How-
ever, any specimens of G. muraenolepisi are no
longer in this institute (Dr Julia M. Korniychuk,
personal communication). They were not in the
Southern Scientific Research Institute of Ma-
rine Fisheries and Oceanography (Kerch), where
V.N. Lyadov was employed, either. Based on
that, we designated one of the three paratypes in
slide #21508 deposited in the All-Russian Sci-
entific Research Institute of Helminthology as a
neotype. Data on the neotype: host — Mu-
raenolepis marmorata Giinther, 1880; site of
infection — the body cavity; locality — the
Kerguelen Islands area (Indian Ocean sector of
sub-Antarctic); collector — V.N. Lyadov. All
three type specimens of G. muraenolepisi have
more or less deformed gonads, the ovary in
particular, due to overpressure during fixation.

DNA extraction, amplification and
sequencing

Eleven gravid specimens of Gonocerca
muraenolepisi, with body lengths 0f 6.7-21 mm
that had been taken from M. marmorata caught
inthe Ross Sea and the Amundsen Sea, and were
fixed in 96% ethanol and used for molecular
analysis. Total genomic DNA was extracted
with an invitrogen genomic DNA extraction kit
following the manufacturer’s protocol. Nuclear
28S rDNA was successfully amplified using a
polymerase chain reaction with the following
primers: DIGL2 (5 — AAG CAT ATC ACT
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AAG CGG - 3’) and 1500R (5* — GCT ATC
CTG AGG GAA ACT TCG - 3’) (Tkach et al.,
2003). Negative and positive controls using
both primers were included. The PCR products
were directly sequenced using an ABI Big Dye
Terminator v.3.1 Cycle Sequencing Kit (Ap-
plied Biosystems, USA), as recommended by
the manufacturer, with the internal sequencing
primers 300F, ECD2, 900F and 1200R (Tkach,
et al., 2003). The PCR products were analysed
using an ABI 3130 genetic analyser at the Insti-
tute of Biology and Soil Sciences FEB RAS.
The sequences have been submitted to the EMBL
database with the following accession numbers:
HF543941-HF543948,LN650651, LN865025,
and LN865026.

Sequence analysis and reconstruc-
tion of phylogeny

The ribosomal DNA sequences were assem-
bled with SeqScape v.2.6 software and aligned
using the MEGA 5.0 (Tamura et al., 2011)
alignment explorer with default options. The
regions that could not be unambiguously aligned
were excluded from the analyses. A number of
variable and parsimony-informative sites and
nucleotide compositions were calculated using
MEGA 5.0. Phylogenetic analysis of the nucle-
otide sequences was performed using Bayesian
inference (BI), using MrBayes v.3.1.2 software
(Huelsenbeck et al., 2001) with the general time
reversible model with gamma distribution, and
calculation of proportion of invariable sites
(GTR+G+I)(Tavare, 1986). Thismodel showed
the best fit to the data using Modeltest v.3.07
software (Posada, Crandall, 1998). A Markov
chainalgorithm was performed with 10,000,000
generations. Optimisation of the Bayesian in-
ference algorithm was performed by the setting
up of priors using Tracer 1.5.0 software (Ram-
baut, Drummond, 2009). The significance of
the phylogenetic relationship was estimated
using posterior probabilities.

The phylogenetic position of G. muraeno-
lepisi was inferred using nucleotide sequences
of 28S rDNA for representatives of the super-
family Hemiuroidea and Azygioidea retrieved
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from GenBank: Accacoelium contortum (Ru-
dolphi, 1819) [Accacoeliidae]; Derogenes var-
icus (Miller, 1784); Hemipera manteri
(Crowcroft, 1947) [Derogenidae]; Didymozo-
onscombri Taschenberg, 1879 [Didymozoidae];
Bunocotyle progenetica Chabaud et Buttner,
1959; Dinurus longisinus Looss, 1907; Leci-
thocladium excisum (Rudolphi, 1819); Merluc-
ciotrema praeclarum (Manter, 1934); Plerurus
digitatus (Looss, 1899); Robinia aurata Pank-
ov, Webster, Blasco-Costa, Gibson, Littlewood
et Kostadinova, 2006; Saturnius sp. [Hemiu-
ridae]; Aponurus sp., Machidatrema chilosto-
ma (Machida, 1980) [Lecithasteridae]; Copiat-
estes filiferus (Leuckart in Sars, 1885) [Syn-
coeliidae]; Prosogonotrema bilabiatum Vigue-
ras, 1940 [Sclerodistomidae]; and Otodisto-
mum cestoides (van Beneden, 1871) [Azygi-
idae] (Olson et al., 2003; Pankov et al., 2000).
Otodistomum cestoides was used as an out-

group.
Results
Fam. Derogenidae Nicoll, 1910

Subfam. Gonocercinae Skrjabin
et Guschanskaja, 1955

Gonocerca muraenolepisi
Paruchin et Ljadov, 1979
Figs. 1-4.

Host. Muraenolepis marmorata Giinther,
1880.

Site of infection. Body cavity.

Locality. The Ross Sea: 71° S, 177° W; 72°
S, 176°W; 77° S, 170° E; 76° S, 170° W; 72° S,
175° E; 75° S, 174° E. The D“Urville Sea: 65°
S, 139° E; 66° S, 134° E. The Amundsen Sea:
71°-72°S; 118° W.

Prevalence. All of the four examined fishes
in the area bounded by the coordinates 76° S,
170° W — 77° S, 170° W; three of the 43
examined fishes in the area bounded by the
coordinates 72° S, 175°E—72°S, 176° W, three
of'the nine examined fishes at coordinates 75° S,
174° E; five of the eight fishes at coordinates
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71° S, 177° W; two of the two fishes at coordi-
nates 65° S, 139° E; two of the three fishes at
coordinates 66° S, 134° E; 13 of the 25 exam-
ined fishes in in the area bounded by the coordi-
nates 71°=72° S, 118° W.

Intensity. From one to 18 individuals per
host.

Description (by 47 gravid specimens from
the Ross Sea and three type specimens; sizes of
the three type specimens are given in Table 1).
Body fusiform in small specimens and foliate
with conical forebody in large specimens (Figs.
1, 3, 4), its size 16.4 £ 1.0 X 6.8 £ 0.5 mm.
Tegument smooth. Oral sucker subterminal,
0.579+0.021x0.619 +0.027 mm; preoral lobe
present; prepharynx absent; pharynx 0.290 +
0.013 x 0.263 + 0.012 mm; oesophagus short
0.304 £+ 0.020 mm. Caeca winding, somewhat
inflated, terminate near posterior extremity of
body. Ventral sucker larger than oral sucker,
pre-equatorial, 1.082 + 0.051 x 1.090 + 0.048
mm; forebody 43.9 +0.5% of body length. Oral/
ventral sucker ratio based on mean diameters
1:1.80 + 0.03; ratio based on widths 1 : 1.76 &
0.03. Testes in posterior part of body, elliptical,
spherical or sub-elliptical with irregular pro-
trusions; symmetrical or oblique (Figs. 1, 3, 4).
Left testis 2.39 £ 0.23 x 1.96 + 0.16 mm, right
testis 2.42 + 0.22 x 2.07 = 0.19 mm; post-
testicular space 12.4 + 0.9% of body length.
Seminal vesicle tubular, usually sinuous (Fig.
2 A). Pars prostatica tubular; surrounded by
sub-spherical field of dense prostatic cells,
0.307+0.024 x 0.266 = 0.014 mm. Short thin-
walled ejaculatory duct opens into genital atri-
um (Fig. 2A). Genital atrium short, its aperture
ventromedian, near posterior margin of oral
sucker. Ovary between ventral sucker and tes-
tes, median, with irregular incisions (Figs. 1, 3,
4), 1.17 £ 0.09 x 1.13 £ 0.09 mm. Ootype
dorsal to ovary. Laurer’s canal very long, sin-
uous, opens dorsally between ovary and testes
(their anterior edge or midlevel) (Fig. 1). Mid-
dle part of Laurer*s canal in most specimens
rather dilated and filled with sperm (Fig. 1B).
Two vitelline masses at ovarian level, 5-12
lobed, symmetrical or slightly oblique; in con-
tact with testes or clearly separated from them
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3 mm

Fig. 1. Large specimens of Gonocerca muraenolepisi from body cavity of Muraenolepis marmorata caught
in the Ross Sea. A — individual with Laurer’s canal not filled with sperm; B — individual with Laurer‘s
canal filled with sperm (middle part of the canal is very extended).

Abbreviations: Ic — Laurer’s canal.

Puc. 1. Kpynusie ocoou Gonocerca muraenolepisi u3 nonoctu Tena Muraenolepis marmorata, NOAMaHHBIX
B Mope Pocca. A — sx3emmuisp ¢ JlaypepoBbIiM KaHaioM 0e3 criepMbl; B — 3K3eMIuisp, ¢ 3aM0JHEHHBIM
criepMoii JlaypepoBbIM KaHAIOM (CpPE/IHSsI YaCTh KaHala CHIbHO PACIINPEHA).

O6o3nauenus: lc — JlaypepoB kaHai.
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W

B 0.04 mm

Fig. 2. Gonocerca muraenolepisi. A— details of terminal genitalia;

B —eggs.
Abbreviations: sv — seminal vesicle; ed — ejaculatory duct; pp — pars
\ prostatica; ga — genital atrium; m — metraterm; s — sphincter; ut —
B uterus.

Puc. 2. Gonocerca muraenolepisi. A — netanu CTpOCHHs TEPMH-
HaJbHOM YacTu MOJIOBOTO anmnapara; B — siiua.
A = - OO603Ha4YeHHs: SV — CEeMEHHOIl Iy3bIpek; ed — ceMsM3BepraTesIbHbII
KaHajl; pp — IpOoCTaTHYecKas 4acTh; ga — IIOJIOBOM aTpuym; m —
MeTparepM; s — CHHUHKTEp; ut — Marka.

(Fig. 4). Left vitelline mass 1.48 £ 0.14 x 1.31 = sphincter (Fig. 2A). Eggs numerous, elliptical,
0.13 mm, right mass 1.62£0.22x 1.37+£0.16 64 + 1.1 x 33 = 0.6 pm, with operculum and
mm. Uterus preovarian, transversely coiled, small knob at anopercular pole (Fig. 2B). Ex-
chiefly intracaecal (Fig. 1, 3, 4); metraterm cretory vesicle Y-shaped; arms uniting dorsal
surrounded by gland cells, terminates with to pharynx; pore terminal.
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4 mm

Fig. 3. Neotype of Gonocerca muraenolepisi. Slide
#21508 from the museum of helminths of the All-
Russian Scientific Research Institute of Helmin-
thology, Moscow.

Fig. 3. Heortun Gonocerca muraenolepisi. Ipena-
par Ne 21508 u3 renbMHHTONOTHUECKOTO My3es
Bcepoccuiickoro HayuHO-HCCIIe0BATEILCKOTO HH-
cTuTyTa (yHIAMEHTAIBHOM U MPUKIIAJHOM mapas3u-
TOJIOTMH )KUBOTHBIX U pactenuit umenn K.M. Cxps-
OuHa.

Phylogenetic analysis

A 28S rDNA fragment of approximately
1300 bp was obtained for G. muraenolepisi; the
resulting sequences were presented in two vari-
ants, which have different lengths. The first one
was 1164 bp in length, and was detected for nine
specimens from the Ross Sea (#HF543941—
HF543948, LN650651). The second one was
1162 bp in length and was detected for two
specimens from the Amundsen Sea (#LN865025,
LN865026). Overall, 11 variable sites (0.9%)
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and two indels were detected between these two
sequence variants. We do not make any taxo-
nomical conclusions based on this value of
genetic differentiation, because of the lack of
molecular data on congeneric species of the
subfamily Gonocercinae.

Bayesian inference analysis revealed the
separation of the representatives of the super-
family Hemiuroidea into two main clusters (Fig.
5 1, II) and an independent branch (Fig. 5 III)
that includes derogenid species H. manteri. The
first cluster (Fig. 5 I) consists of members of the
families Hemiuridae, Lecithasteridae, Acca-
coeliidae, Syncoeliidae, Derogenidae, Didymo-
zoidae, and Sclerodistomidae. The second clus-
ter (Fig. 5 II) represents species G. muraenol-
episi (Derogenidae). The species Derogenes
varicus (type-species of type-genus of Dero-
genidae) appears closely related to Didymozo-
on scombri (Didymozoidae), but statistical sup-
port for this connection is not high. Neverthe-
less, D. varicus and D. scombri are included
into the large, highly supported cluster (I) that
differs considerably from G. muraenolepisi and
H. manteri.

Discussion

Gonocerca muraenolepisi is undoubtedly
placed in the genus Gonocerca Manter, 1925
because of the post acetabular position of the
ovary, the presence of two compact lateral vi-
telline masses at the ovarian level, the location
of the testes posterior to the ovary and vitellar-
ium, the morphology of the eggs, and the mor-
phology of the distal part of the male and female
ducts (Gibson, Bray, 1979; Gibson, 1996,2002).
At the same time, the pre-equatorial position of
the ventral sucker of most studied specimens of
G. muraenolepisi is not consistent with the
diagnosis of the genus Gonocerca provided by
Gibson & Bray (1979) and Gibson (1996, 2002).
We do not give much importance to this discrep-
ancy. The pre-equatorial position of the ventral
sucker is typical for Gonocerca lobata Byrd,
1963 and some specimens of Gonocerca cae-
lorinchi (Machida et Kuramochi, 1994). Gib-
son (1976, 2002) recognised these species as
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B

Fig. 4. Small specimens of Gonocerca muraenolepisi from body cavity of Muraenolepis marmorata caught
in the Ross Sea. A, B — Examples of different remoteness of the testes from the vitelline masses.
Abbreviations: t — testes; v — vitelline masses; arrows — ventral sucker.

Puc. 4. Menkue sx3emmsipel Gonocerca muraenolepisi w3 nonoctu tena Muraenolepis marmorata,
noiiManHbIX B Mope Pocca. A, B — npuMepbl pa3Hoil yJaJeHHOCTH CEeMEHHHKOB OT JKEITOYHBIX TEJICLL.
O06o3HaueHus: t — CEMCHHUKH,; V — KECJIITOYHBIC TCIbLA; CTPEIIKH — 6pIOIHHa}I TIPpUCOCKa.

unambiguous members of the genus Gonocer-
ca.

The studied sample of trematodes contained
small (<15 mm)and large (= 15 mm) specimens
(Table 1, 2; Fig. 1, 3, 4). All specimens were
mature with eggs in uterus. Analysis of 28S
rDNA sequences indicates that large (sample
#HF543948, body length: 17 mm) and small
(#HF543941-HF543947, LN650651, body

length: 6.7-14 mm) specimens are conspecific.
Possibly, trematodes of deep-water fishes, par-
asitizing in the body cavity, can live for several
years, and studied specimens of different sizes
have different ages. The small specimens of G.
muraenolepisi morphologically coincide with
the type-specimens of this species (Table 1).
The large specimens of G. muraenolepisi
are similar to G. caelorinchi, found in the body
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Fig. 5. Phylogenetic tree of the superfamily Hemiuroidea, reconstructed using Bayesian algorithm using 28S
rDNA partial sequences. Posterior probability values are given at nodes.
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cavity of macrourid fish from the North Pacific
(Table 2) Nevertheless, the mean value of the
body width and forebody length (in both cases
as a percentage of body length), the width of the
pharynx, and the length and width of both suck-
ers and diameter of the field of prostatic cells in
G. muraenolepisi are lower than or equal to the
minimum values for these characters in G. cae-
lorinchi (Table 2). Clarification of the taxo-
nomic relationships between these two species
requires molecular data on G. caelorinchi.

To date, five nominal species of the genus
Gonocerca: G. haedrichi Campbell et Munroe,
1977, G. lobata, G. muraenolepisi, G. phycidis
Manter, 1925, G. trematomi Byrd, 1963 have
been recorded from the Southern Ocean (Byrd,
1963; Gibson, 1976; Parukhin, 1989, Zdzitow-
iecki, 1991; Walter et al., 2002; the present
study). However, some authors believe that G.
trematomi and probably G. lobata should be
synonymised with G. phycidis (Prudhoe, Bray,
1973; Gibson, 1976; Zdzitowiecki, 1979; Zdzi-
towiecki et al., 1999).

Within Hemiuroidea, the genera Gonocerca
and Hemipera Nicoll, 1913 are grouped into the
subfamily Gonocercinae, within the family Dero-
genidae, by the location of the testes which are
posterior to the ovary and vitellarium (Skryab-
in, Gushanskaya, 1955; Yamaguti, 1971; Gib-
son, Bray, 1979; Gibson, 1996, 2002). The first
studies on the taxonomical status of the Gonoc-
ercinae by molecular data were performed by
Olson et al. (2003) and Pankov et al. (2000),
using complete 18S rDNA and partial 28S rDNA
sequences of different species of Hemiuroidea,
including two derogenid species: H. manteri
(Gonocercinae) and D. varicus (Derogeninae).
Phylogenetic tree topologies, reconstructed by
these authors, showed that genetic differentia-
tion between these two species corresponded
with the familial genetic divergence level of
Hemiuroidea. Olson et al. (2003) and Pankov et
al. (2006) suggested that the family Derogenidae
is polyphyletic, and noted that the subfamily
Gonocercinae can possibly be recognised as a
distinct family. Our data also showed that trem-
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Table 2. Comparative data on Gonocerca caelorinchi and large specimens of Gonocerca muraenolepisi.
Tabnuna 2. CpaBHUTENBHBIE AaHHBIE IO Gonocerca caelorinchi u kpymHBIM 0c00siM Gonocerca mu-

raenolepisi.

Characters

Gonocerca muraenolepisi,
N = 17; range (mean)

Gonocerca caelorinchi
After: Machida, Kuramochi
(1994), Machida, Kamegai

(1997), N = 12; range

Body size, mm

15.0-28.4 (20.9) x 5.3-10.6
(7.6)

15.4-32.2 x 5.0-12.7

Body width as % of body

27.8-44.1% (36.5%) 52.5%*
length
o,
i orebody as % of body 29.9-44.6 (39.1) 46.0-56.0
ength
] 0,
Posttesticular space as % of 2.9-19.7 (11.7) 11.0-17.0

body length

Oral sucker size, mm

0.51-0.91 (0.66) x 0.50-0.99
(0.73)

0.85-1.30 x 0.90-1.40

Pharynx size, mm

0.26-0.47 (0.34) x 0.23-0.38
(0.31)

0.28-0.51 x 0.37-0.57

Oesophagus length, mm

0.18-0.43 (0.32)

to 0.40

Ventral sucker size, mm

0.88-1.75 (1.29) x 0.95-1.64
(1.29)

1.45-2.00 x 1.45-2.15

Oral sucker/ venral sucker
width ratio

1:1.46-2.22 (1.78)

Oral sucker/ ventral sucker
ratio based on mean
diameter

1:1.63-2.24 (1.87)

1:1.40-1.80**

Left testis size, mm

1.27-3.78 (2.76) x 1.52-2.61
(2.27)

0.70-2.55 x 1.05-2.95

Right testis size, mm

1.67-3.70 (2.81) x 1.23-3.19
(2.40)

1.25-2.85 x 0.85-3.50

Field of prostatic cells
diameter, mm

0.24-0.42 (0.31)

0.31-0.56

Ovary size, mm

0.75-1.57 (1.31) x 0.85-1.50

0.60-1.30 x 0.75-1.65

(1.28)
Left vitelline mass size, mm 0.92-2.68 (éfzg)x 1.00-2.47 0.92-2.10 x 1.20-2.10
Right vitelline mass, mm | 034422 (1('1822;; 0.96-2.88 1 05-1.85 x 1.25-2.25
Number of lobes on vitelline 5-12 (8) 38
masses
Eggs size, um 57-72 (63) x 31-39 (34) 47-68 x 28-39

Note. * calculated by the figure of Machida, Kuramochi (1994); ** options of oral/ventral suckers ratio (width or

mean diameter) were not specified.
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atodes of the family Derogenidae do not form a
single phylogenetic cluster, indicating polyphy-
ly of this taxon. Nevertheless, we consider the
discussion of the Gonocercinae’s taxonomical
status premature. Genetic study of the type-
species of the genus Gonocerca — G. phycidis
is needed for an adequate decision on this ques-
tion. Moreover, we cannot integrate G. mu-
raenolepisi and H. manteri into the one subfam-
ily based on the molecularly-based analysis of
phylogenetic relationships (Fig. 5). Therefore,
genus Hemipera belonging to the subfamily
Gonocercinae needs confirmation.
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