DOI: 10.2478/s11686-006-0027-3
© 2006 W. Stefanski Institute of Parasitology, PAS
Acta Parasitologica, 2006, 51(3), 169-175; ISSN 1230-2821

/
VERSITA

Digeneans from deep-sea marine teleosts off the OQuter
Hebrides, Scotland, including the description
of Brachyenteron helicoleni sp. nov. (Zoogonidae)

Rodney A. Bray!* and Roman Kuchta?2

IDepartment of Zoology, The Natural History Museum, Cromwell Road, London SW7 5BD, U.K.; ZFaculty of Biological Sciences,
University of South Bohemia and Institute of Parasitology, Academy of Sciences of the Czech Republic, BraniSovska 31,
370 05 Ceské Budéjovice, Czech Republic

Abstract

Fifteen species of digeneans are reported from the waters off the islands of the Outer Hebrides, off north-western Scotland.
Trifoliovarium allocytti comb. nov. from Neocyttus helgae is described, figured, and reported for the first time in the northern
hemisphere. Brachyenteron helicoleni sp. nov. from Helicolenus dactylopterus is described and considered distinct from other
species in the genital pore being at the level of the pharynx, the relatively narrow caeca, the vitellarium being mainly at the level
of the ventral sucker and the anterior hindbody, the posteriorly situated, oblique testes, the small amount of post-testicular uterus,
the small, delicate cirrus-sac and the large eggs. Derogenes varicus and Lepidapedon arlenae are reported from Caelorhinchus
labiatus and Paralepidapedon williamsi is reported from Cottunculus thomsoni for the first time. Steringovermes notacanthi
and Prodistomum priedei are reported from off Scotland for the first time. The reports of Derogenes varicus at 1,800 m depth

and Zoogonoides viviparus at 1,000 m are deeper records than have previously been published.
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Introduction

It is said that more than 99.9% of the ocean has not been sam-
pled (see, for example, Henderson 2003). This is certainly true
for the parasites of deep-sea organisms. Bray (2005) made the
bold statement that the ‘life cycles, host relationships, distri-
bution and zoogeography of deep-sea parasites have not been
studied’. In this paper we contribute to our knowledge of the
deep-sea digeneans of the north-eastern Atlantic Ocean by
reporting on the worms found off the Outer Hebrides islands
off the north-western coast of Scotland. One species is con-
sidered new and some of these records are new for this gen-
eral locality, in particular one species for which we present the
first report in the northern hemisphere.

Materials and methods

Material was collected on RV Scotia of the Fisheries Research
Services in autumn 2004 by R.K. Digeneans obtained from

freshly killed hosts were washed in saline solution. Most were
fixed in hot 4% formaldehyde for morphological studies and
some were fixed in alcohol for molecular study. The material
fixed for morphology was stained by carmine and mounted as
permanent slides in Canada balsam (Scholz and Hanzelova
1998). Measurements were made through a drawing tube on
an Olympus BH-2 microscope, using a Digicad Plus digitising
tablet and Carl Zeiss KS100 software adapted by Imaging
Associates, and are quoted in micrometres.

Abbreviations: IPCAS — Institute of Parasitology, ASCR,
Ceské Budg&jovice; BMNH — The Natural History Museum,
London; USNPC — The United States National Parasite Col-
lection, Beltsville.

Results

The species encountered are listed in Table I. Two of these
species warrant further comment and description.

*Corresponding author: rab@nhm.ac.uk
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Family Lecithasteridae Odhner, 1905
Subfamily Trifoliovariinae Yamaguti, 1978
Genus Trifoliovarium Yamaguti, 1940

Trifoliovarium allocytti (Tkachuk, 1979) comb. nov. (Figs 1
and 2)

Syns: Lecithaster allocytti Tkachuk, 1979; Pseudolecithaster allo-
eytti (Tkachuk, 1979) Aleshkina et Gaevskaya, 1985; Pseudoleci-
thaster neocytti Korotaeva, 1982

Description: Based on 9 wholemount specimens. Body fusi-
form, widest in anterior hindbody at about level of testes,
1,778-3,972 x 491-1,258 (2,657 x 826); width 25.2-35.9
(30.5)% of body length. Tegument unarmed. Pre-oral lobe dis-
tinct; 21-63 (43) long. Oral sucker subglobular, subterminal,
162-284 x 172-322 (203 x 233); length 6.79-9.09 (7.79)% of
body length. Ventral sucker large, rounded, in anterior third of
body, 246482 x 246-539 (334 x 363); length 11.7-13.8
(12.8)% of body length. No tegumental pit detected on poste-
rior lip of ventral sucker. Sucker length ratio 1:1.52-1.75
(1.64); width ratio 1:1.43-1.69 (1.54). Forebody 499-873
(659), 22.0-28.1 (25.4)% of body length. Prepharynx absent.
Pharynx broadly oval, 98—169 x 141-235 (125 x 177); length
3.81-5.53 (4.85)% of body length; pharynx-oral sucker ratio
1:1.23-1.37 (1.31). Oesophagus short; 7-29 (19). Intestinal
bifurcation 209-399 (315) from ventral sucker. Caeca wide,
convoluted, constricted irregularly, reach about midway into
post-vitelline region, 1 caecum usually distinctly shorter than
other; distance between short caeca and posterior extremity
199-304 (250); distance between long caeca and posterior
extremity 147-236 (184).

Testes 2, oval, symmetrical, in anterior hindbody or over-
lapping ventral sucker, 147-324 x 93-297 (223 x 185); length
5.67—-11.2 (8.00)% of body length; 0—109 (58) from ventral
sucker, 0-3.52 (2.07)% of body length. Distance between
testes 138-623 (373). Seminal vesicle subglobular to oval,
just overlapping ventral sucker. Pars prostatica rounded,
vesicular with thick sheath of gland cells, leading to short
male duct which perforates sinus sac laterally and joins
metraterm well within sinus sac. Sinus sac long, subcylindri-
cal, but slightly narrower in the middle, entirely in forebody,
191-334 x 71-106 (265 x 89); length 8.40-12.6% of body
length. Sinus organ absent. Hermaphroditic duct wider poste-
riorly; wall wrinkled, topologically appears as continuation of
metraterm. Genital atrium distinct when viewed laterally.
Genital pore median, at level of posterior part of pharynx,
252-410 (339) from ventral sucker.

Ovary four lobed, in posterior half of hindbody, dorsal to
vitellarium, 204—510 x 184-543 (332 x 348); length 9.67—
15.0 (12.5)% of body length; 177-828 (489) from testes;
9.97-23.5 (17.4)% of body length. Seminal receptacle blind,
oval, dorsal to ovary. Uterus reaches from about mid-level of
vitellarium, 446—1,196 (791) from posterior extremity, 25.1—
32.7(29.3)% of body length, to dorsal to ventral sucker, where
it narrows and forms metraterm. Eggs numerous, tanned,
operculate, 4047 x 15-19 (43 x 17). Metraterm without dis-

tinct sphincter, commences at about level of seminal vesicle,
perforates proximal extremity of sinus sac, widens within
sinus sac and forms small chamber into which the male duct
enters. Vitellarium in posterior half of hindbody; 7 lobes radi-
ating from central point, lobes often branched distally, over-
all dimensions 320-969 x 303—783 (576 x 489); length 18.0—
24.4 (21.2)% of body length; post-vitelline distance 337-713
(469); 15.5-19.8 (17.7)% of body length.

Excretory pore terminal. Excretory vesicle stem division
obscured by eggs, arms unite dorsal to pharynx.

Host: Neocyttus helgae (Holt et Byrne, 1908), Oreosoma-

tidae, Zeiformes, false boarfish.

Site: Intestine.

Locality: Outer Hebrides (56°15'N, 09°17°W, depth
890 m, August 28, 2004).

Voucher material: IPCAS D-557, BMNH 2006.3.7.2-4.

Discussion: Bray and Cribb (2000) made a cladistic study
of the lecithasterid subfamily Trifoliovariinae and found that,
in their poorly resolved phylogeny, the genus Trifoliovarium
was paraphyletic. Gibson (2002), using Bray and Cribb’s re-
sults, considered that the genera Cladolecithotrema Ichihara,
1970 and Pseudolecithaster Campbell et Munroe, 1977 are
synonyms of Trifoliovarium, but made no new combinations.
This conclusion is accepted here, but is pointed out that in
species of the former two genera the vitelline lobes may be
branched distally.

Bray and Cribb (2000) included a key to the species of the
subfamily Trifoliovariinae and the present specimens fit eas-
ily into 70 allocytti. The two species which were previously
considered to belong in Pseudolecithaster, T. allocytti and
T’ antimorae (Campbell et Munroe, 1977) comb. nov., are dis-
tinguished from the other Trifoliovarium by being found in
deep-sea teleosts. They are similar, but differ in the shape of
the pharynx and the seminal vesicle. 7. antimorae is known
only from the gadiform morid, the blue antimora Antimora
rostrata (Giinther, 1878) in the north-western Atlantic Ocean
(Campbell and Munroe 1977, Campbell et al. 1980). T. allo-
cytti has only previously been reported in southern hemi-
sphere waters in the oreosomatids, the warty oreo Allocyttus
verrucosus (Gilchrist, 1906) from Agulhas Bank, south-east-
ern Atlantic Ocean (Tkachuk 1979, as Lecithaster allocytti)
and the spiky oreo Neocyttus rhomboidalis Gilchrist, 1906
from the Tasman Sea (Korotaeva 1982, as Pseudolecithaster
neocytti). These two forms were first considered synonymous
by Aleshkina and Gaevskaya (1985). This is apparently the
first report of this species in the northern hemisphere. 7. allo-
cytti is, therefore, a widespread species found only in deep-sea
oreosomatids.

Our specimens are relatively narrower than those de-
scribed by Tkachuk (1979) and Aleshkina and Gaevskaya
(1985) (width 25-36% of body length vs about 43—45% and
43-48%). This is a striking difference, but may be due to flat-
tening, which may also explain the apparently relatively
smaller size of the ventral sucker in our specimens (length
12—-14% of body length vs about 19%). Korotaeva (1982) did
not compare P. neocytti with T. allocytti, and her specimens
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from the antipodes have a more similar body shape to ours
(width about 29—37% of length). There seem to be no other
major differences in the dimensions of these worms, although
our worms tend to be smaller than those previously found. At
our present state of knowledge we are happy to concur with
the conclusion of Aleshkina and Gaevskaya (1985) that these
features are not sufficient to distinguish 7. allocytti and P. neo-

cytti and, therefore, not sufficient to distinguish our speci-
mens.

It is striking that in this species ovigerous worms are of
distinctly different sizes. It seems to be a particular feature of
hemiuroids that they continue to grow after they mature. In
this case the smallest worms are less than half the length of the
largest, but the ratios vary much less.

Figs 1-4. Trifoliovarium allocytti (Tkachuk, 1979) comb. nov.: 1. Ventral view, uterus in bold outline. 2. Lateral view of terminal genitalia.
Brachyenteron helicoleni sp. nov.: 3. Ventral view, uterus in bold outline. 4. Terminal genitalia. Scale bars = 500 pm (1), 200 um (2, 3) and

100 um (4)
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Family Zoogonidae Odhner, 1902

Subfamily Lepidophyllinae Stossich, 1903
Genus Brachyenteron Manter, 1934

Brachyenteron helicoleni sp. nov. (Figs 3 and 4)

Description: Based on 3 specimens, 1 mounted almost dorso-
ventral, 2 laterally. Measurements on former. Body pyriform,
1,247 x 451; width 36.2% of body length. Tegument appar-
ently unarmed. Oral sucker subglobular, subterminal, 134 x
131; length 10.8% of body length. Ventral sucker large, oval,
in anterior half of body, 256 x 273; length 20.5% of body
length. Sucker length ratio 1:1.91, sucker-width ratio 1:2.09.
Forebody 316 long; 25.3% of body length. Prepharynx short,
dorsal to oral sucker. Pharynx broadly oval, 55 x 70; length
4.39% of body length. Pharynx-oral sucker width ratio 1:0.53.
Oesophagus sinuous, 115 long; 9.24% of body length. Intesti-
nal bifurcation at about anterior margin of ventral sucker.
Caeca narrow, short, divergent, reaching just into hindbody as
far as ovary or to posterior edge of ventral sucker; post-cae-
cal region 588.

Testes two, oval, oblique, in posterior half of hindbody,
anterior 146 x 108, length 11.7% of body length, posterior 165
x 140, length 13.2% of body length. Distance between testes
31, 2.46% of body length. Post-testicular region 156, 12.5%
of body length. Cirrus sac long, narrow claviform; oblique,
overlaps to mid-ventral sucker; 330 x 66; length 26.5% of
body length. Seminal vesicle saccular oval, with small cham-
bers distally. Pars prostatica narrow, not clearly distinct from
ejaculatory duct, surrounded by fairly sparse gland-cell. Gen-
ital atrium distinct. Genital pore marginal, at mid-level of
pharynx.

Ovary oval, pretesticular, 107 % 134; length 8.57% of body
length; 175 from ventral sucker, 14.1% of body length; 78
from anterior testis, 6.24% of body length. Seminal vesicle
oval, between ovary and anterior testis. Laurer’s canal opens
dorsally at level of posterior part of ovary or anterior part of
anterior testis. Uterus fills most of hindbody reaching to with-
in 80 (6.41 of body length) of posterior extremity, but bulk
anterior to gonads, eggs seen to mid-ventral sucker level. Eggs
numerous, tanned, operculate, 58—72 x 22-35 (63 % 29). Met-
raterm narrow, reaches from about mid-ventral sucker level,
with scattered external gland cells. Vitellarium follicular, re-
stricted; lateral fields divided at about middle; poral field with
5 follicles in anterior group and 4 in posterior group; overall
length of field 365, 29.2% of body length; aporal field with 4
follicles in each of anterior and posterior fields, overall length
of field 364; pre-vitelline distance 305, 24.4% of body length;
post-vitelline distance 576, 46.2% of body length.

Excretory pore terminal. Anterior part of vesicle obscured
by eggs.

Type host: Helicolenus dactylopterus (Delaroche, 1809),
Sebastidae, Scorpaeniformes, blackbelly rosefish.

Site: Intestine.

Type locality: Outer Hebrides (56°15'N, 10°03"W, depth
1,600 m, August 31, 2004).

Holotype IPCAS DS 117a, paratypes IPCAS DS 117b,
BMNH 2006.3.7.1.

Discussion: We have been unable to find a description of
a similar worm and, therefore, feel justified in describing this
form as a new species based on three specimens. We have
utilised the key in Bray (1987). The caeca are rather narrow,
and do not reach far into the hindbody; certainly nowhere near
to the testes, which are particularly far posterior in this form.
As this contrasts with the condition of the caeca reaching as
far as the testes, we are able to identify this worm as a mem-
ber of Brachyenteron. The key to species in Bray (1987)
shows that B. helicoleni sp. nov. is closest to B. pycnorganum
(Rees, 1953) from species of the wolfish genus Anarhichas in
the northern Atlantic Ocean (Rees 1953, Bray and Gibson
1986). The features it shares are the genital pore at the level
of the pharynx and the sucker-width ratio of about 1:2. It dif-
fers in many ways, including the slightly longer, narrower
caeca, the vitellarium mainly at the level of the ventral suck-
er and in the anterior hindbody, the lack of a tegumental pit
on the posterior lip of the ventral sucker, the more posterior,
obliquely situated testes, the small amount of post-testicular
uterus, the smaller, more delicate cirrus sac and distinctly larg-
er eggs. B. helicoleni appears to lack tegumental spines, a con-
dition that has been reported elsewhere in this genus. B. japo-
nicum Machida et Kuramochi, 2000 is, as far as we are aware,
the only species in Brachyenteron described subsequent to
Bray (1987). It is from the Japanese halfbeak Hyporhamphus
(as Hemirhamphus) sajori (Temminck et Schlegel, 1846) off
Japan (Machida and Kuramochi 2000) and differs from our
form in having a protrusible ventral sucker, shorter caeca, the
genital pore at the level of the oesophagus, shorter eggs and
other features.

The opecoelids Pseudopecoeloides vulgaris Manter, 1934,
Opecoelina helicoleni Manter, 1934, Helicometra fasciata
(Rudolphi, 1819) and Anomalotrema koiae Gibson et Bray,
1984, the derogenid Derogenes varicus (Miiller, 1784), the
hemiurids Dissosaccus laevis (Linton, 1898) and Ectenurus
lepidocybii Yamaguti, 1970, the acanthocolpid Stephanosto-
mum cesticillum (Molin, 1858) and the bucephalid Prosorhyn-
choides arcuatus (Linton, 1900) have been reported from
Helicolenus dactylopterus, but we can find no record of it har-
bouring a zoogonid (Manter 1934, Orecchia and Paggi 1978,
Szuks 1981, Gibson and Bray 1984, Aleshkina and Gaevskaya
1985, Kim et al. 1990).

Conclusions

Our observations emphasize that there are still new taxa to be
found in the deep-waters of the north-eastern Atlantic Ocean,
one of the best examined regions for digeneans. In addition to
the new species of Brachyenteron, three species have not been
previously reported from the Atlantic Ocean off north-western
Scotland. Trifoliovarium allocytti is the most striking new
record as it is from a new host species, Neocyttus helgae, and
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from the northern hemisphere for the first time. Steringover-
mes notacanthi was known only from its first finding in the
Porcupine Sea Bight (Bray 2004a). Prodistomum priedei has
also been reported from the Porcupine Sea Bight/Goban Spur
region (Bray and Merrett 1998, Bray et al. 1999) and from off
the Faroes (Kaie 2000). The remaining species have all, there-
fore, been reported from the deep waters in the region to the
north and west of Scotland and all but three fully identified
species have been found in these hosts before. The exceptions
are Derogenes varicus and Lepidapedon arlenae, which have
never been reported from Caelorhinchus labiatus and Parale-
pidapedon williamsi which has been reported only from the
polar sculpin Cottunculus microps Collett (Bray and Gibson
1988). Derogenes varicus has been reported elsewhere in
Caelorinchus species (Bray 1995). Lepidapedon arlenae was
known from only Trachyrinchus spp. (Bray and Gibson 1995,
Bray et al. 1999).

Our new observations add to our knowledge of the ba-
thymetry of digeneans as summarised by Bray (2004b). The
particularly striking new observations are the finding of De-
rogenes varicus at 1,800 m depth and Zoogonoides viviparus
at 1,000 m. These species are considered shelf forms, which
move over the shelf break occasionally, but not into very deep
water. D. varicus is a very widespread marine teleost parasite
and may well represent a species complex. Of the recognised
deep-sea species most of our reports lie within the known
depth range, but a few extend it marginally. The shallowest
previous reports of Steringophorus margolisi, Lepidapedon
sommervillae, and Prodistomum priedei were 1,754 m, 1,050
m and 557 m, respectively, and the deepest previous report of
Panopula bridgeri was 1,030 m. Our knowledge of the bathy-
metric distribution of marine fish digeneans remains scanty
and none of these observations is particularly remarkable.
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