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Abstract Three species of beloniform fishes were
found infected with species of Monogenoidea
Bychowsky, 1937 during a survey of the diversity of
parasites infecting the fishes of Moreton Bay, Queens-
land, Australia. The diagnoses of Hareocephalus
Young, 1969 and Hemirhamphiculus Bychowsky &
Nagibina, 1969 (both Polyonchoinea Bychowsky,
1937: Dactylogyridae Bychowsky, 1933) were
emended. Hareocephalus thiasae Young, 1969, type-
species of the genus, was recorded and redescribed
from the gill lamellae of the stout longtom Tylosurus
gavialoides (Castelnau) (Belonidae), and six new
species of Hemirhamphiculus were described from
the gill lamellae of three host species: Hemirhamph-
iculus exserocephalus n. sp. from T. gavialoides;
Hemirhamphiculus  choanophallus n. sp. and
Hemirhamphiculus flagrum n. sp. from the river
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garfish Hyporhamphus regularis (Giinther) (Hemi-
ramphidae); and Hemirhamphiculus perexiguus n.
sp., Hemirhamphiculus krabsi n. sp., and Hemirham-
phiculus imcomptus n. sp. from the southeastern
snub-nose garfish Arrhamphus sclerolepis krefftii
(Steindachner) (Hemiramphidae). An unidentified
species of the Suborder Microcotylinea Lebedev,
1972 (Heteronchoinea Boeger & Kritsky, 2001) was
found infecting single specimens of each of H.
regularis and A. sclerolepis krefftii. Parahemirham-
phiculus Bychowsky & Nagibina, 1969 is placed in
junior subjective synonymy with Hemirhamphiculus,
and its three species, Parahemirhamphiculus pinguis
Bychowsky & Nagibina, 1969, Parahemirhamphicu-
lus brevilamellatus Zhang, 2001, and Parahemirham-
phiculus longilamellatus An & Zhang, 1988 are
transferred to Hemirhamphiculus.

Introduction

The Beloniformes includes about 270 species of
primarily marine fishes known as needlefishes (Belo-
nidae, ~ 40 species), garfishes and halfbeaks (Hemi-
ramphidae, ~ 60 species and Zenarchopteridae,
~ 60 species), flyingfishes (Exocoetidae, ~ 70
species), saures (Scomberesocidae, 5 species), and
ricefishes (Adrianichthyidae, 37 species) (Froese &
Pauly, 2017; Eschmeyer & Fong, 2017). Considering
that many of these fishes are relatively common and
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have relatively wide geographic distributions within
the world’s oceans, the diversity of the monogenoi-
dean fauna infecting them is comparatively poorly
known. Prior research on their monogenoidean para-
sites has focused primarily on those assigned to the
Suborder Microcotylinea Lebedev, 1972 (Subclass
Heteronchoinea Boeger & Kritsky, 2001) and infect-
ing flyingfishes, whereas only 16 named species of
Dactylogyridae Bychowsky, 1933 (Subclass Polyon-
choinea Bychowsky, 1937: Dactylogyrinea Bychowsky,
1937) from 15 species of beloniforms have been
previously recorded worldwide (Table 1).

During January, 2016, a survey to determine the
diversity of the parasites infecting the fishes of
Moreton Bay, Queensland, Australia, was initiated
by Dr Thomas Cribb, University of Queensland,
Australia. The fish fauna of Moreton Bay and the
adjacent continental-shelf waters comprises a mini-
mum of 1,190 species (Johnson, 2010). During the first
collection effort held over ten days during January,
2016, approximately 100 species of marine fishes were
necropsied for parasites infecting their various organs,
including the gills, skin, muscles, gastrointestinal
tract, and olfactory sacs. Of these potential hosts, three
species of beloniforms were examined, including the
stout longtom Tylosurus gavialoides (Castelnau)
(Belonidae), the river garfish Hyporhamphus regularis
(Giinther) (Hemiramphidae); and the southeastern
snub-nose garfish Arrhamphus sclerolepis krefftii
(Steindachner) (Hemiramphidae). Among the group
of investigators responsible for the various parasite
taxa, the present author had responsibility for tabulat-
ing the monogenoidean fauna.

The present paper represents the first installment
recording the monogenoids infecting the fishes of
Moreton Bay and includes one previously described
and six undescribed dactylogyrid species. An uniden-
tified microcotylinean from the gills of these hosts was
also encountered. The respective generic diagnoses of
Hareocephalus Young, 1969 and Hemirhamphiculus
Bychowsky & Nagibina, 1969 (both Dactylogyridae)
are emended and the six new species of the latter genus
are described.

Materials and methods

Beloniform fishes were collected by various methods
from Moreton Bay, Queensland, Australia, and
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examined for monogenoids during January, 2016.
Scientific and common names of hosts were those
presented by Johnson (2010), and each was verified in
Froese & Pauly (2017) and Eschmeyer et al. (2017).
Hosts were transported alive to the Moreton Bay
Research Station located in Dunwich, North Strad-
broke Island, Queensland, where they were euthanised
and their gill baskets immediately removed and placed
in hot (60°C) sea water to relax and kill the attached
helminths. A volume of 10% formalin, equal to that of
the sea water of each container, was then added for
fixation in 5% formalin. When necessary, excess fluid
was decanted, and the fixed gills and sediments from
each fish were placed in separate vials (except for gill
baskets of the river garfish, which were pooled in a
single vial), labeled, and shipped to Idaho State
University for study. Dactylogyrids were subsequently
removed from the gills or sediment using a small probe
and dissecting microscope. Some specimens were
mounted unstained in Gray & Wess medium for study
of sclerotised structures; other specimens were stained
with Gomori’s trichrome or VanCleaves’s hema-
toxylin (Kritsky et al., 1978; Pritchard & Kruse,
1982) and mounted in Canada balsam for observing
internal anatomy. [llustrations were prepared with the
aid of a camera lucida or microprojector. Measure-
ments, all in micrometers, represented straight-line
distances between extreme points and were expressed
as the range followed by the mean and number (n) of
structures measured in parentheses. Body length
included that of the haptor. Direction of the coil of
the male copulatory organ (MCO), clockwise vs
counterclockwise, was determined using the method
of Kritsky et al. (1985). Type- and voucher specimens
of helminths collected for the present study were
deposited in the Queensland Museum, Brisbane,
Australia (QM); the Invertebrate Zoology Collection,
National Museum of Natural History, Smithsonian
Institution, Washington, D. C. (USNM); and the
University of Nebraska State Museum, Harold W.
Manter Laboratory, Lincoln, Nebraska (HWML) as
indicated in the following species accounts. For
comparative purposes, the following museum speci-
mens were examined: holotype, 2 paratypes, Tylo-
suricola amatoi lannacone & Luque, 1990 (USNM
1376667, 1376668); 8 types, Ancyrocephalus parvus
Linton, 1940 (USNM 1320891); hypotype, A. parvus
(USNM 1367816); 2 paratypes, Ancyrocephalus cor-
nutus Williams & Rogers, 1972 (USNM 1367815);
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Table 1 Dactylogyrid species reported from beloniform fishes worldwide, including species recorded and described during the

present study

Parasite species

Host®

Locality

Reference

Ancyrocephalus Creplin, 1839

A. cornutus Williams & Rogers, 1972 (incertae
sedis)

A. parvus Linton, 1940 (incertae sedis)
A. trullae Williams, 1980 (incertae sedis)

A. tylosuri (MacCallum, 1917) Johnston & Tiegs,
1922 (incertae sedis)

Hareocephalus Young, 1969
H. thiasae Young, 1969

Hemirhamphiculus Bychowsky & Nagibina, 1969
H. armatus Bychowsky & Nagibina, 1969

H. brevilamellatus (Zhang, 2001) n. comb.
H. choanophallus n. sp.

H. exserocephalus n. sp.

H. flagrum n. sp.

H. incomptus n. sp.

H. krabsi n. sp.

H. longilamellatus (An & Zhang, 1988) n. comb.

H. perexiguus n. sp.

H. pinguis (Bychowsky & Nagibina, 1969 n. comb.

H. similis Bychowsky & Nagibina, 1969

Hemirhamphiculus sp.

Tribaculocauda Tripathi, 1959°
T. discoidea Tripathi, 1959

Strongylura marina

Strongylura marina

Hyporhamphus
unifasciatus

Strongylura marina

Tylosurus gavialoides

Hemiramphus far

Hyporhamphus
intermedius

Hyporhamphus
regularis

Tylosurus gavialoides

Hyporhamphus
regularis

Arrhamphus
sclerolepis krefftii

Arrhamphus
sclerolepis krefftii

Strongylura
anastomella

Arrhamphus
sclerolepis krefftii

Hemiramphus far

Rhynchorhamphus
georgii

Hyporhamphus
dussumieri

Hyporhamphus
regularis

Rhynchorhamphus
georgii

Hyporhamphus
dussumieri

Hyporhamphus
intermedius

Mobile Bay & Tuscaloosa,
AL, USA

Lake Seminole &
Pensacola, FL, USA

Woods Hole, MA, USA
Dauphin Island, AL, USA

New York Aquarium, USA

Moreton Bay, Australia

South China Sea, China
Guangdong Province,
China

Moreton Bay, Australia

Moreton Bay, Australia
Moreton Bay, Australia

Moreton Bay, Australia
Moreton Bay, Australia
Hanjian River, China
Moreton Bay, Australia
South China Sea, China
South China Sea, China
China

Moreton Bay, Australia

Port Canning, India

Guangdong Province,
China

Guangxi Province, China

Guangdong Province,
China

Guangxi Province, China

Williams & Rogers
(1972)

Williams & Rogers
(1972)

Linton (1940)
Williams (1980)

MacCallum (1917);
Price (1937)

Young (1969);
ex nobis

Bychowsky &
Nagibina (1969)
Zhang (2001)

ex nobis

ex nobis

ex nobis

ex nobis

ex nobis

An & Zhang (1988)
ex nobis
Bychowsky &

Nagibina (1969)
Bychowsky &

Nagibina (1969)
Zhang (2001)

ex nobis

Tripathi (1959)
Zhang (2001)

Zhang (2001)
Zhang (2001)

Zhang (2001)
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Table 1 continued

Parasite species Host"

Locality Reference

Hyporhamphus quoyi  China

Zhang et al. (1994)

T. guii Zhang, 2001

Tylosuricola Unnithan, 1964

T. amatoi lannacone & Luque, 1990

T. haikouensis Zhang, 2001

T. panikkari Unnithan, 1964
Pseudohaliotrematoides Yamaguti, 1953°

P. recurvatus Yamaguti, 1968 (incertae sedis)

Hyporhamphus
intermedius

Hyporhamphus
dussumieri

Strongylura
scapularis

Strongylura
strongylura

Strongylura leiura

Strongylura
crocodilus

Guangdong Province,
China

Guangxi Province, China

Guangdong Province,
China

Guangxi Province, China

Guangdong Province,
China

Guangxi Province, China

Chorrilos, Peru
Hainan Province, China

Mandapam Camp, India

Hawaii, USA

Zhang (2001)

Zhang (2001)
Zhang (2001)

Zhang (2001)
Zhang (2001)

Zhang (2001)

lannacone & Luque
(1990)
Zhang (2001)

Unnithan (1964)

Yamaguti (1968)

“Ancyrocephalidae” or “Ancyrocephalinae”

Hemiramphus far

Strongylura incisa

Lester & Sewell
(1989)

Bardawil Lagoon, North Paperna & Lahav
Sinai, Egypt (1975)

Heron Island, Australia

Scientific names of hosts are current and follow Froese & Pauly (2017) and Eschmeyer et al. (2017); “Tribaculocauda georgii of
Collette (1976), a nomen nudum, was erroneously listed by Collette (1976) as the name of Tripathi’s (1959) species T. discoidea;
°Pseudohaliotrematoides is currently considered a junior subjective synonym of Tetrancistrum Goto & Kikuchi, 1917 (Young, 1967,

Kritsky et al., 2007)

paratype, Ancyrocephalus trullae Williams, 1980
(USNM 1371672); 17 syntypes, Ancyrocephalus
tylosuri (MacCallum, 1917) Johnston & Tiegs, 1922
(USNM 1371672); voucher specimen, Ancyro-
cephalus sp. (USNM 1375570)

Results

Specimens of three species of beloniform fishes were
examined for species of Monogenoidea. These
included 14 stout longtoms 7. gavialoides, an
unrecorded number of river garfish H. regularis, and
two southeastern snub-nose garfish A. sclerolepis
krefftii. The gill lamellae of all three host species
were infected with species of Dactylogyridae: T.
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gavialoides with a species of each of Hareocephalus
and Hemirhamphiculus; H. regularis with two species
of Hemirhamphiculus; and A. sclerolepis krefftii with
three species of Hemirhamphiculus. An unidentified
member of the Suborder Microcotylinea was found
infecting single specimens of H. regularis (2 parasites)
and A. sclerolepis krefftii (1 parasite) (USNM
1459061, 1459060, respectively).

Subclass Polyonchoinea Bychowsky, 1937
Order Dactylogyridea Bychowsky, 1937
Dactylogyridae Bychowsky, 1933

Hareocephalus Young, 1969

Emended diagnosis
Body comprising body proper (cephalic region, trunk,
and peduncle) and haptor; peduncle with non-
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muscular, inverted saucer-shaped organ from which
haptor descends. Tegument smooth. Cephalic region
broad, with terminal and two pairs of subterminal
bilateral cephalic lobes; three bilateral pairs of large
exaggerated head organs; paired groups of cephalic-
gland cells anterior and posterolateral to pharynx.
Eyespots present. Mouth midventral at level of
anterior margin of pharynx; buccal tube apparently
absent; pharynx a muscular glandular bulb; oesopha-
gus, two intestinal caeca with lateral diverticula; caeca
non-confluent posteriorly. Common genital pore mid-
ventral, immediately posterior to intestinal bifurca-
tion. Gonads intercaecal, tandem (germarium pre-
testicular). Testis lobulate or several in number; vas
deferens not observed (apparently intercaecal); sem-
inal vesicle a simple dilation of vas deferens; prostatic
reservoir present. Copulatory complex comprising
tubular MCO and accessory piece. Oviduct short;
ootype receives ducts of vitellarium and seminal
receptacle; Mehlis’ gland not observed; uterus extend-
ing anteriorly along body midline to common genital
pore. Vaginal pore dextroventral in anterior trunk;
vaginal canal extending to seminal receptacle. Vitel-
line follicles distributed throughout trunk, except
absent in regions of other reproductive organs. Haptor
with dorsal and ventral anchor/bar complexes, seven
pairs of similar hooks with normal dactylogyrid
distribution (Mizelle 1936; Mizelle & Price 1963);
each hook with undilated shank of one subunit,
protruding and terminally depressed thumb. Parasitic
on gills of beloniform fishes (currently restricted to
members of the Belonidae). Type- and only species:
Hareocephalus thaisae Young, 1969 from the stout
longtom Tylosurus gavialoides (Castelnau).

Remarks

Hareocephalus is unique among the Dactylogyridae
by its species having a non-muscular saucer-shaped
organ originating from the peduncle and from which
the haptor descends. However, hook morphology, a
putative indicator of ancient relationships among
some members of the Dactylogyridae, is suggestive
of a phylogenetic relationship of Hareocephalus with
other dactylogyrid genera having species infecting
beloniform fishes, including Hemirhamphiculus,
Parahemirhamphiculus Bychowsky & Nagibina, 1969,
Tribaculocauda Tripathi, 1959, Tylosuricola Unnithan,
1964, and some species considered incertae sedis and

assigned to Ancyrocephalus Creplin, 1839 (sensu lato)
and Pseudohaliotrematoides Yamaguti, 1953 (Pseudo-
haliotrematoides is currently considered a junior subjec-
tive synonym of Tetrancistrum Goto & Kikuchi, 1917;
see Young, 1967 and Kritsky et al., 2007). Based on
published accounts and on the examination of museum
specimens (see Materials and methods), the hooks of
these dactylogyrids all have protruding, terminally flat-
tened thumbs that are generally uncharacteristic of
species assigned to other dactylogyrid genera.
Hareocephalus is monotypic, and the type-species
has been recorded only from stout longtoms from
Moreton Bay, Australia. The emended generic diag-
nosis was provided to include the following new
information. Young (1969) indicates that 12 hooks (6
pairs), rather than the usual 14 (7 pairs) present in
dactylogyrids, were present in specimens comprising
the type-series of H. thaisae. Young (1969) stated that
all of the hooks lie anterior to the anchor/bar
complexes, suggesting that he missed the pair associ-
ated with the shafts of the ventral anchors. Further, the
accessory piece of the copulatory complex was not
mentioned or figured in the original description of the
type-species, but was clearly present in specimens
collected for this study. The presence of perforations
in the germarium and the diverticula and terminations
of the intestinal caeca, depicted by Young (1969),
were not confirmed in present specimens. Finally, it
was uncertain whether the testicular field represents
multiple testes or lobes of a single testis. Young (1969)
did not mention vasa efferentia, which would be
expected if multiple testes were present; vasa effer-
entia were not observed in the present specimens.

Hareocephalus thaisae Young, 1969

Type-host: Stout longtom Tylosurus macleayanus
(Ogilby) [now Tylosurus gavialoides (Castelnau)]
(Belonidae).

Type-locality: Moreton Bay, Queensland, Australia.
Other localities (present study): Moreton Bay off Peel
Island (27°30'S, 153°20'E) (13 January 2016) and
south of the Port of Brisbane (27°23'S, 153°11'28"E)
(19-22 January 2016), Queensland, Australia.
Voucher material: 20 specimens, QM G236400-
G236403, USNM 1459050, 1459051, HWML
139350, 139351.

Site in host: Gill lamellae.

Prevalence: 86% (12 of 14 stout longtoms infected).
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Previous record: There have been no other records
except that of the original description by Young
(1969).

Redescription (Figs. 1-7)

Body dorsoventrally flattened. Cephalic region broad,
with rounded terminal and poorly developed bilateral
cephalic lobes. Head organs draining paired bilateral
groups of post-pharyngeal cephalic-gland cells; paired
pre-pharyngeal gland cells drained by separate ducts
opening at cephalic margin between anterior-most pair
of head organs. Two pairs of subequal eyespots dorsal

to pharynx; members of posterior pair with lenses,
slightly farther apart than those of anterior pair;
chromatic granules minute, elongate ovate; free gran-
ules scattered throughout cephalic region. Mouth
opening directly into pharynx; pharynx ovate, with
distinct anterior and posterior regions, the latter with
6-8 short internal papillae extending into cavity of
anterior portion of pharynx. Oesophagus moderately
long, usually with small bilateral diverticula, bifur-
cating to form intestinal caeca; intestinal caeca
obscured by dense vitellarium. Peduncle broad,
tapered posteriorly, giving rise to non-muscular
saucer-shaped organ from which the lappet-like haptor

Figs. 1-7 Hareocephalus thaisae Young, 1969. 1, Whole mount (ventral view, composite); 2, Hook; 3, Copulatory complex (ventral
view); 4, Dorsal bar; 5, Ventral bar; 6, Dorsal anchor; 7, Ventral anchor
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descends. Ventral anchor robust, with broad superfi-
cial root, knob-like deep root, evenly curved shaft and
point; point extending slightly past level of tip of
superficial root. Dorsal anchor delicate, with subequal
roots, slightly curved to straight shaft, point extending
to near level of tip of superficial root. Haptoral bars
similar, each a slightly bowed rod having ventral
groove; ventral bar elongate, with slightly inflated
midregion; dorsal bar with ends directed anterolater-
ally. Each hook with delicate point, protruding and
depressed thumb, uniform shank comprised of one
subunit; filamentous hook (FH) loop about % shank
length. Common genital pore non-muscular. Gonads
intercaecal. Testicular field in posterior half of trunk,
comprised of six lobes or testes (anterior two juxta-
posed, posterior four tandem). Seminal vesicle lying to
left of body midline posterior to MCO. Horseshoe-
shaped row of cells (prostates?) anterior to copulatory
complex; small subspherical prostatic reservoir near
base of MCO. Accessory piece basally articulated to
MCO by elongate articulation process. MCO with
inverted vase-shaped base, delicate tubular shaft
forming a loose counterclockwise coil of slightly
more than one ring; accessory piece variable, lightly
sclerotised (often difficult to visualize), with distal
complex of branches. Germarium forming cap over
anterior end of testicular field, giving rise to delicate
inflated (usually empty) uterus. Vaginal pore dextro-
ventral at level of odtype; vaginal canal delicate, with
small distal flare; seminal receptacle subspherical.
Vitellarium dense, coextensive with intestinal caeca
and often extending into anterior portion of peduncle,
absent in saucer-shaped organ of peduncle; vitelline
ducts empty into obtype immediately anterior to
germarium. Mature egg not observed.

Measurements

Body 1,430-1,960 (1,680; n = 11); width at level of
germarium 400-547 (455; n = 11). Haptor 140-187
(164; n = 11) wide; peduncular cup 417-586 (498;
n = 9) wide. Ventral anchor 55-65 (59; n = 7) long;
dorsal anchor 3546 (39; n = 5) long. Ventral bar
69-84 (74; n = 6) long; dorsal bar 33-37 (36; n = 5)
long. Hook 15-18 (17; n = 15) long. Pharynx
125-158 (141; n = 11) long, 88-116 (99; n = 11)
wide. Ring diameter of MCO 31-42 (37; n = 5).
Testicular field 377-603 (493; n = 11) long, 146-219

(188; n=11) wide. Germarium 93-140 (118;
n = 11) long, 117-179 (144; n = 11) wide.

Remarks

Hareocephalus thaisae is the type- and only species
assigned to the genus.

Hemirhamphiculus Bychowsky & Nagibina, 1969

Emended diagnosis

Body comprising body proper (cephalic region, trunk
and peduncle) and haptor. Tegument smooth. Termi-
nal and two bilateral subterminal cephalic lobes; three
bilateral pairs of head organs; cephalic-gland cells
lateral or posterolateral to pharynx. One or two pairs of
eyespots. Mouth midventral, subterminal at level of
head organs, opens into buccal tube; buccal tube
extends posteriorly along midline of cephalic region to
pharynx to form buccal cavity; pharynx muscular,
glandular; oesophagus present; intestinal caeca two,
lacking diverticula, confluent posterior to gonads.
Common genital pore midventral at or just posterior to
intestinal bifurcation; genital atrium unarmed or
armed with spines. Gonads intercaecal, overlapping.
Testis entire or lobulate; vas deferens apparently
looping left intestinal caecum; one or two seminal
vesicles simple dilations of vas deferens; prostatic
reservoir present. Copulatory complex comprising
tubular MCO basally articulated to accessory piece.
Germarium lying ventral or dextroventral to testis.
Oviduct short; o6type receives ducts of vitellarium
and seminal receptacle; Mehlis’ gland inconspicuous
or absent; seminal receptacle anterior to gonads;
uterus extending anteriorly along body midline to
common genital pore. Vaginal pore dextroventral in
anterior trunk; vaginal canal usually unsclerotised,
extending to seminal receptacle. Vitellarium coexten-
sive with intestinal caeca. Haptor with dorsal and
ventral anchor/bar complexes, seven pairs of similar
hooks with normal dactylogyrid distribution (Mizelle
1936; Mizelle & Price 1963). Anchor/bar complexes
similar; bars rod shaped. Hook with undilated shank of
one or two subunits, with protruding and terminally
flattened thumb. Parasitic on gills of beloniform fishes.
Type-species: Hemirhamphiculus armatus Bychowsky
& Nagibina, 1969 from the black-barred halfbeak
Hemiramphus far (Forsskal).
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Other species: Hemirhamphiculus brevilamellatus
(Zhang, 2001) n. comb. from the Asian pencil
halfbeak Hemiramphus intermedius Cantor [now
Hyporhamphus intermedius (Cantor)]; Hemirhamph-
iculus choanophallus n. sp. and Hemirhamphiculus
flagrum n. sp. both from the river garfish Hyporham-
phus regularis (Glinther); Hemirhamphiculus exse-
rocephalus n. sp. from the stout longtom Tylosurus
gavialoides (Castelnau); Hemirhamphiculus incomp-
tus n. sp., Hemirhamphiculus krabsi n. sp., and
Hemirhamphiculus perexiguus n. sp. all from the
southeastern snub-nose garfish Arrhamphus scle-
rolepis krefftii (Steindachner); Hemirhamphiculus
longilamellatus (An & Zhang, 1988) n. comb. from
Ablennes anastomella (Valenciennes) [now Strongy-
lura anastomella (Valenciennes)]; Hemirhamphicu-
lus pinguis (Bychowsky & Nagibina, 1969) n. comb.
from Hemiramphus far (Forsskal); Hemirhamphiculus
similis Bychowsky & Nagibina, 1969 from the long billed
half beak Hemiramphus georgii Valenciennes [now
Rhynchorhamphus georgii (Valenciennes)] and Dussum-
ier’s halfbeak Hemiramphus dussumieri Valenciennes
[now Hyporhamphus dussumieri (Valenciennes)].

Remarks

Hemirhamphiculus was proposed by Bychowsky &
Nagibina (1969) for two dactylogyrid species, H.
armatus and H. similis, parasitizing the gills of
halfbeaks from the western Pacific Ocean. The genus
was characterised by its members having a haptor
poorly separated from the body proper, a pair of
eyespots, a dextral vaginal pore and weakly sclerotised
vaginal canal, an elongate germarium overlapping the
testis, an armed genital atrium, a vas deferens looping
the left intestinal caecum, and by lacking an accessory
piece in the copulatory complex. Other characters
mentioned in the generic diagnosis by Bychowsky &
Nagibina (1969) were those generally characterising
species of most other dactylogyrid genera.

In the same paper, Bychowsky & Nagibina (1969)
proposed the monotypic Parahemirhamphiculus for
Parahemirhamphiculus pinguis Bychowsky & Nag-
ibina, 1969. Parahemirhamphiculus was primarily
differentiated from Hemirhamphiculus by its species
having an unarmed genital atrium, an intercaecal vas
deferens, and an accessory piece in the copulatory
complex. The discovery of new dactylogyrid species
from Australia, that clearly belong to the
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Hemirhamphiculus/Parahemirhamphiculus complex,
suggested that a single genus should be recognised to
accommodate the six new species described herein
and the three species described by Bychowsky &
Nagibina (1969). Whereas morphologies of the repro-
ductive systems and the haptoral armament of all nine
species were similar, the main features that
Bychowsky & Nagibina (1969) used to differentiate
the two taxa do not appear to justify separate genera. In
the species described herein, the genital atrium may or
may not be armed, the route of the vas deferens could
not be verified in any of the new species because of the
dense vitellarium, and the copulatory complexes were
lightly sclerotised such that the MCOs and accessory
pieces were observed in individual specimens with
difficulty or not observed at all. As such, the three
defining features of Parahemirhamphiculus could not
reliably discriminate the nine species into two taxo-
nomic entities. Thus, Parahemirhamphiculus was
herein considered a subjective synonym of Hemirham-
phiculus, and P. pinguis was transferred to the latter
genus as Hemirhamphiculus pinguis (Bychowsky &
Nagibina, 1969) n. comb. Two subsequently described
species of Parahemirhamphiculus, Parahemirhamph-
iculus brevilamellatus Zhang, 2001 and Para-
hemirhamphiculus longilamellaltus An & Zhang,
1988, were also transferred as Hemirhamphiculus
brevilamellatus (Zhang, 2001) n. comb. and
Hemirhamphiculus longilamellaltus (An & Zhang,
1988) n. comb., respectively. Hemirhamphiculus was
chosen as the valid genus for all of these species
because its diagnosis was presented first in the paper
by Bychowsky & Nagibina (1969).

Hemirhamphiculus exserocephalus n. sp.

Type-host: Stout longtom Tylosurus gavialoides
(Castelnau) (Belonidae).

Type-locality: Moreton Bay, south of the Port of
Brisbane (27°23'S, 153°11'28"E) (19-22 January
2016), Queensland, Australia.

Other localities: Moreton Bay off Peel Island
(27°30'S, 153°20'E) (13 January 2016); off Green
Island (27°26'S, 153°20’E) (12 January 2016); and off
Dunwich (27°50'S, 153°40'E) (12 January 2016),
Queensland, Australia.

Type-material: Holotype, QM G236404; 41 paratypes,
QM 236405-236417, USNM 1459052, 1459053,
HWML 139352.
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Site in host: Gill lamellae.

Prevalence: 100% (14 stout longtoms examined).
ZooBank registration: To comply with the regulations
set out in article 8.5 of the amended 2012 version of
the International Code of Zoological Nomenclature
(ICZN, 2012), details of the new species have been
submitted to ZooBank. The Life Science Identifier
(LSID) for Hemirhamphiculus exserocephalus n. sp. is
urn:1sid:zoobank.org:act: FEBASA8D-D7BD-4A7B-
B555-E6ECD84CESCE.

Etymology: The specific name (a noun) is from Latin
(exser/o = to thrust forth 4 cephal/o = head) and
refers to the enlarged cephalic region projecting from
the trunk of the worm.

Description (Figs. 8-16)

Body flattened dorsoventrally, with elongate conspic-
uous cephalic region, robust trunk, short peduncle.
Cephalic region with rounded terminal and moder-
ately developed bilateral cephalic lobes; head organs
well developed; cephalic-gland cells lateral to phar-
ynx. Two pairs of eyespots; posterior pair always
present, each member with lens; anterior pair of
eyespots usually absent or infrequently represented by
single eyespot, lacking lenses; chromatic granules
minute, ovate; free granules absent or few in cephalic
region. Pharynx elongate ovate; oesophagus short to
moderately long. Haptor with well-developed bilateral
lobes containing hook pairs 2—4, 6, 7. Ventral and
dorsal anchors similar, each with moderately long
roots (superficial root longest), slightly arcing shaft,
elongate point extending just past level of tip of
superficial root; dorsal anchor slightly smaller than
ventral anchor. Ventral bar rod shaped, narrow, with
enlarged ends directed laterally; dorsal bar a U- or
V-shaped rod with slightly enlarged ends. Each hook
with delicate point, robust depressed thumb, short
shank composed of two subunits; proximal subunit of
shank often difficult to observe; FH loop approaching
shank length. Genital atrium unarmed, with weakly
developed wall. Testis bacilliform, composed of
several to many closely appressed lobes, lying in
posterior half of trunk; vas deferens not observed. Two
fusiform seminal vesicles posterior to MCO; proximal
vesicle overlying left intestinal caecum; distal vesicle
lying to right of body midline. Prostatic reservoir
subovate, lying dorsal to right seminal vesicle,

containing light reticulate or granular material. MCO
comprising tapered tubular shaft arising from
expanded proximal base, terminating in strong recurve
and with diagonal distal aperture. Accessory piece
variable, lightly sclerotised (often difficult to observe),
distally expanded, articulated to base of MCO by
articulation process. Germarium elongate, pyriform,
narrow, lying ventral to testis along body midline,
giving rise to delicate slightly inflated uterus; ootype
apparently immediately anterior to germarium on
body midline; Mehlis’ gland not observed. Vaginal
pore in dextral region of anterior trunk lacking
vitelline follicles; vaginal canal not observed. Seminal
receptacle a small, delicate, spherical vesicle overly-
ing ootype. Vitellarium dense, absent in regions of
other reproductive organs; vitelline ducts entering
odtype immediately anterior to gonads. Egg not
observed.

Measurements

Body 366-648 (495; n = 29); greatest width of trunk
113-210 (160; n = 33). Haptor 137-188 (159;
n = 29) wide. Ventral anchor 25-33 (30; n = 10)
long; dorsal anchor 24-30 (28; n = 10) long. Ventral
bar 53-66 (60; n = 10) long; dorsal bar 44-58 (50;
n = 9) long. Hook 14-19 (16; n = 26) long. Pharynx
40-59 (52; n = 27) long, 25-33 (29; n = 27) wide.
MCO 21-26 (24; n = 9) long. Testis 89-147 (120;
n = 22) long, 42-71 (56; n = 22) wide. Germarium
64-117 (89; n = 22) long, 16-31 (23; n = 22) wide.

Remarks

Hemirhamphiculus exserocephalus n. sp. differs from
all other congeners by having the germarium lying
ventral to the midventral surface of the testes. In all
other species of Hemirhamphiculus, the germarium
lies along the dextral or dextroventral margins of the
testis.

Based on the comparative morphology of the
haptoral armament, H. exserocephalus is most similar
to H. incomptus. It differs from H. incomptus by
having a small, poorly developed and unarmed genital
atrium (atrium comparatively large and with ten or 11
internal papillae with sclerotised tips in H. incomptus),
ventral anchors slightly larger than the dorsal anchors
(dorsal anchor larger in H. incomptus), an MCO with a
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Figs. 8-16 Hemirhamphiculus exserocephalus n. sp. 8, Whole mount (ventral view, composite); 9, 10, Copulatory complex (ventral
views); 11, Copulatory complex (dorsal view); 12, Dorsal bar; 13, Ventral bar; 14, Hook; 15, Dorsal anchor; 16, Ventral anchor

strong distal recurve of the shaft (MCO a straight
inverted funnel lacking a distal recurve in H. incomp-
tus), and a longer dorsal bar with slightly expanded
ends (dorsal bar comparatively short, with narrowed
ends in H. incomptus).

Hemirhamphiculus choanophallus n. sp.

Type-host: River garfish Hyporhamphus regularis
(Giinther) (Hemiramphidae).

Type-locality: Moreton Bay off Peel Island (27°30'S,
153°20’E), Queensland, Australia (13 January 2016).
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Type-material: Holotype, QM G236432; 38 paratypes,
QM G236433-G236446, USNM 1459057, HWML
139355.

Site in host: Gill lamellae.

Prevalence: Not available (gills of several hosts were
combined during field collection).

ZooBank registration: To comply with the regulations
set out in article 8.5 of the amended 2012 version of
the International Code of Zoological Nomenclature
(ICZN, 2012), details of the new species have been
submitted to ZooBank. The Life Science Identifier
(LSID) for Hemirhamphiculus choanophallus n. sp. is
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urn:lsid:zoobank.org:act:842F10B9-FA28-41FA-
BD15-7ED3FB51FE9C.

Etymology: The specific name (a noun) was derived
from Greek (choane = a funnel + phallos = the
penis) and refers to the funnel-shaped MCO.

Description (Figs. 17-23)

Body proper flattened dorsoventrally, comprising
elongate conspicuous cephalic region, robust pyriform
trunk, short to nonexistent peduncle. Cephalic region
with poorly developed cephalic lobes, well-developed
head organs, paired bilateral groups of cephalic-gland
cells posterolateral to pharynx. One pair of eyespots,

representing posterior pair (one paratype with
unpaired anterior eyespot lacking lens); each member
of posterior pair with lens often obscured by chromatic
granules; chromatic granules small, ovate; free gran-
ules absent or few in cephalic region. Pharynx ovate;
oesophagus short to moderately long. Haptor with
well-developed bilateral lobes containing hook pairs
3,4, 6,7. Ventral and dorsal anchors similar, each with
moderately long roots (superficial root longest), arcing
shaft, elongate point extending just past level of tip of
superficial root; dorsal anchor slightly smaller than
ventral anchor. Bars similar, rodshaped; ventral bar
narrow with enlarged ends directed anterolaterally;
dorsal bar somewhat shorter than ventral bar, broadly

22 23

Figs. 17-23 Hemirhamphiculus choanocephalus n. sp. 17, Whole mount (ventral view, composite); 18, Hook; 19, Copulatory
complex and genital atrium (ventral view); 20, Dorsal bar; 21, Ventral bar; 22, Dorsal anchor; 23, Ventral anchor
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U shaped, with slightly enlarged ends directed
anterolaterally. Each hook with delicate point, robust
depressed thumb, short shank composed of two
subunits; proximal subunit of shank often difficult to
observe; FH loop approaching shank length. Genital
atrium muscular, with two zones of six to eight spines.
Testis ovate, entire, lying in posterior half of trunk; vas
deferens, seminal vesicle not observed; prostatic
reservoir containing fine granular material and lying
to right of base of MCO. MCO an elongate inverted
funnel with minimally developed base, diagonal distal
aperture; accessory piece weekly sclerotised (most
often not visible), articulated to base of MCO by
articulation process. Germarium elongate, narrow,
lying along dextroventral margin of testis, giving rise
to delicate slightly inflated (usually empty) uterus;
odtype apparently immediately anterior to germarium
on body midline; Mehlis’ gland not observed. Vaginal
pore unarmed; vaginal canal inflated, weakly sclero-
tised. Seminal receptacle a small, delicate, spherical
vesicle overlying ootype. Vitellarium dense, absent in
regions of other reproductive organs; vitelline ducts
entering odtype immediately anterior to gonads.
Single egg occasionally present in utero, usually
collapsed, lacking filaments; overall shape of egg
undetermined.

Measurements

Body 243-417 (332; n = 27); width at level of testis
102-183 (148; n = 27). Haptor 123-172 (147,
n = 26) wide. Ventral anchor 24-29 (27; n = 12)
long; dorsal anchor 24-29 (27; n = 12) long. Ventral
bar 62-75 (68; n = 12) long; dorsal bar 50-66 (60;
n = 12)long. Hook 13-16 (15; n = 31) long. Pharynx
28-39 (34; n = 23) long, 21-29 (25; n = 16) wide.
MCO 2840 (36; n = 11) long. Testis 62-98 (74;
n = 25) long, 39-63 (48; n = 25) wide. Germarium
42-72 (63); n = 22) long, 15-23 (19; n = 22) wide.

Remarks

Hemirhamphiculus choanophallus n. sp. most closely
resembles H. similis in the morphology of the anchor/
bar complexes of the haptor. It is distinguished from
H. similis by lacking an armed vaginal pore (present in
H. similis) and by having longer ventral and dorsal
haptoral bars and a copulatory complex comprised of
an MCO and accessory piece [accessory piece
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reported to be absent in H. similis by Bychowsky &
Nagibina (1969)]. However, the presence/absence of
an accessory piece may not represent a suitable differ-
entiating character between the two species, because it
is often weakly sclerotised and difficult or impossible
to discern in some species of Hemirhamphiculus.
Indeed, the complete structure could not be deter-
mined in H. choanophallus during the present study
because of its delicate nature, and in some specimens
of the species, it was not observed at all.

Hemirhamphiculus flagrum n. sp.

Type-host: River garfish Hyporhamphus regularis
(Giinther) (Hemiramphidae).

Type-locality: Moreton Bay off Peel Island (27°30’S,
153°20'E), Queensland, Australia (13 January 2016).
Type-material: Holotype, QM G236424; 22 paratypes,
QM G236425-G236431, USNM 1459056, HWML
139354.

Site in host: Gill lamellae.

Prevalence: Not available (gills of several hosts
combined during field collection).

ZooBank registration: To comply with the regulations
set out in article 8.5 of the amended 2012 version of
the International Code of Zoological Nomenclature
(ICZN, 2012), details of the new species have been
submitted to ZooBank. The Life Science Identifier
(LSID) for Hemirhamphiculus flagrum n. sp. is
urn:lsid:zoobank.org:act:72AC1CA1-D202-4E5B-
AB35-227414401C6A.

Etymology: The specific name (a noun) is from Latin
(flagrum = a whip) and refers to the accessory piece
of the copulatory complex.

Description (Figs. 24-30)

Body proper flattened dorsoventrally, comprising
elongate conspicuous cephalic region, robust pyriform
trunk, short to nonexistent peduncle. Cephalic region
with poorly developed terminal and bilateral cephalic
lobes, well-developed head organs, paired bilateral
groups of cephalic-gland cells lateral to pharynx. One
pair of eyespots representing posterior pair; each
eyespot with lens often obscured by chromatic gran-
ules; chromatic granules small, ovate; free granules
absent or few in cephalic region. Pharynx ovate;
oesophagus short to moderately long. Haptor with
well-developed bilateral lobes containing hook pairs
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Figs. 24-30 Hemirhamphiculus flagrum n. sp. 24, Whole mount (ventral view, composite); 25, Hook; 26, Copulatory complex and
genital atrium (dorsal view); 27, Ventral anchor; 28, Dorsal anchor; 29, Ventral bar; 30, Dorsal bar

3, 4, 6, 7. Ventral anchor with moderately long roots
(superficial root longest), arcing shaft, elongate point
extending to near level of tip of superficial root. Dorsal
anchor with superficial root approximately perpendic-
ular to anchor base, arcing anchor shaft; elongate

anchor point extending to near level of tip of
superficial root. Ventral bar rod shaped, narrow, with
slightly enlarged ends directed anterolaterally; rod-
like dorsal bar slightly shorter than ventral bar,
broadly = U-shaped, with  slightly enlarged
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anterolaterally directed ends. Each hook with delicate
point, robust depressed thumb, short shank composed
of two subunits; proximal subunit of shank small,
often difficult to observe; FH loop approaching shank
length. Genital atrium muscular, unarmed. Testis
entire, ovate, lying in posterior half of trunk; vas
deferens, seminal vesicle, prostatic reservoir not
observed. MCO an elongate tube with slightly
expanded base, diagonal distal aperture, and distally
tapering to fine elongate filament. Accessory piece
elongate, whip like, meandering. Germarium elon-
gate, narrow, lying along dextroventral margin of
testis, giving rise to delicate slightly inflated uterus;
odtype apparently immediately anterior to germarium
on body midline; Mehlis’ gland not observed. Vaginal
pore unarmed; vaginal canal weakly sclerotised,
delicate extending to small spherical seminal recep-
tacle lying near anterior end of germarium. Vitellar-
ium dense, absent in regions of other reproductive
organs; vitelline ducts entering odtype immediately
anterior to gonads. Egg not observed.

Measurements

Body 269-340 (308; n = 11); width at level of testis
83-124 (104; n = 12). Haptor 97-119 (108; n = 8)
wide. Ventral anchor 23-27 (25; n = 11) long; dorsal
anchor 23-26 (25; n = 11) long. Ventral bar 3247
(40; n = 11) long; dorsal bar 3544 (40; n = 10) long.
Hook 13-16 (14; n = 30) long. Pharynx 23-31 (27;
n = 7) long, 21-23 (22; n = 7) wide. MCO 32-36
(34; n = 3) long (length of MCO does not include
distal filament). Testis 50-72 (59; n = 10) long,
34-50 (40; n = 10) wide. Germarium 56-69 (62; n=
5) long, 17-21 (18; n = 5) wide.

Remarks

Hemirhamphiculus flagrum n. sp. is the only named
species assigned to the genus having a whip-like
accessory piece of the copulatory complex. It most
closely resembles H. similis in the morphology of the
haptoral sclerites and MCO. In addition to the
comparative morphology of the accessory piece, H.
flagrum is further distinguished from H. similus by
having an unarmed genital atrium (atrium spined in H.
similis), a longer MCO tapering to a fine distal
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filament (tapered distal end of the MCO in H. similis
comparatively short), the superficial root of the dorsal
anchor about perpendicular to the anchor base (super-
ficial root less than 90° from anchor base in H. similis),
and by lacking a spinous sclerite within the vaginal
vestibule (present in H. similis).

Four specimens of a putative undescribed species of
Hemirhamphiculus collected from the river garfish
during the present study, were initially included in the
type-series of H. flagrum. These specimens closely
resembled H. flagrum as described above by having a
similar copulatory complex, haptoral anchors, bars, and
hooks (see Figs. 52-57). However, during the devel-
opment of the description of H. flagrum, some subtle
differences were observed in these four specimens that
suggested that they may belong to distinct species of
Hemirhamphiculus. These features included noticeably
longer dorsal and ventral bars and smaller dorsal and
ventral anchors. Whereas the superficial roots of the
dorsal anchors of the four specimens approaches
perpendicular to the anchor shaft as it does in H.
flagrum, the roots were more robust and stubby than
those of H. flagrum (compare Figs. 28, 57). In addition,
the whip-like accessory pieces in these specimens
appeared to meander to a lesser extent than that
observed in H. flagrum, the haptoral bars were more
delicate than those of H. flagrum, and the superficial and
deep roots of the ventral anchors were shorter and more
robust than those of H. flagrum. The four specimens
were insufficient for a complete description or for
determination of whether or not they represented
intraspecific variation within H. flagrum. As a result,
they were identified below as Hemirhamphiculus sp.

Hemirhamphiculus perexiguus n. sp.

Type-host: Southeastern snub-nose garfish Arrhamphus
sclerolepis krefftii (Steindachner) (Hemiramphidae).
Type-locality: Moreton Bay, north Shore off Wynnum,
Queensland, Australia (27°25°S, 153°11’E) (18 Jan-
uary 2016).

Type-material: Holotype, QM G236418; 15 paratypes,
QM G236419-G236423, USNM 1459054, HWML
139353.

Site in host: Gill lamellae.

Prevalence: 100% (2 southeastern snub-nose garfish
examined).
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ZooBank registration: To comply with the regulations
set out in article 8.5 of the amended 2012 version of
the International Code of Zoological Nomenclature
(ICZN, 2012), details of the new species have been
submitted to ZooBank. The Life Science Identifier
(LSID) for Hemirhamphiculus perexiguus n. sp. is
urn:lsid:zoobank.org:act:FE57A1B5-B472-4CB3-
AC29-333A8F6568A9.

Etymology: The specific name (an adjective) is from
Latin (per- = very + exiguus = small) and refers to
the comparatively small size of the helminth relative
to that of most other dactylogyrids.

Description (Figs. 31-37)

Body proper flattened dorsoventrally, comprising
broad elongate cephalic region, robust pyriform trunk,
short to nonexistent peduncle. Cephalic region with
poorly developed terminal and two moderately devel-
oped bilateral cephalic lobes, well-developed head
organs, paired bilateral groups of cephalic-gland cells
lying on each side of pharynx. One pair of eyespots
always present, representing posterior pair (one
immature specimen lacking eyespots); each eyespot
with lens often obscured by chromatic granules;
chromatic granules small, ovate; free chromatic gran-
ules absent or few in cephalic region. Pharynx
subspherical; oesophagus short. Haptor with well-
developed bilateral lobes containing hook pairs 2, 3, 4,
6. Ventral and dorsal anchors similar, each with
moderately long roots (superficial root longest), arcing
shaft, elongate point extending to near or slightly past
level of tip of superficial root; dorsal anchor slightly
smaller than ventral anchor. Haptoral bars similar;
each rod shaped, with slightly enlarged ends directed
anterolaterally. Each hook with delicate point, termi-
nally flattened thumb, shank composed of two sub-
units; proximal subunit of shank small, often difficult
to observe; FH loop approaching shank length. Genital
atrium unarmed, with thick muscular wall having
sclerotised anterior internal ridge. Testis ovate, lying
in posterior half of trunk; vas deferens, seminal vesicle
not observed; prostatic reservoir twisted, containing
fine granular material, lying to right and slightly
posterior to base of MCO. MCO a tapered tube with
minimally developed base, reflexed expanded distal
end; accessory piece not observed or absent.

Germarium elongate, narrow, lying along dextroven-
tral margin of testis, giving rise to delicate slightly
inflated uterus; odtype apparently immediately ante-
rior to germarium on body midline; Mehlis’ gland not
observed. Vaginal pore inconspicuous; vaginal canal
weakly sclerotised, with proximal portion obscured by
vitellarium. Seminal receptacle not observed. Vitel-
larium dense, absent in regions of other reproductive
organs; vitelline ducts entering o6type immediately
anterior to gonads. Egg not observed.

Measurements

Body 192-255 (227; n = 8); width at level of testis
68-114 (94; n = 8). Haptor 76-128 (109; n = 8)
wide. Ventral anchor 23-26 (25; n = 8) long; dorsal
anchor 22-26 (23; n = 8) long. Ventral bar 3744 (40;
n = 6) long; dorsal bar 3343 (38; n = 8) long. Hook
11-13 (12; n = 18) long. Pharynx 28-26 (23; n = 8)
long, 17-22 (19; n = 8) wide. MCO 11-16 (13;
n = 6) long. Testis 40-55 (49; n = 5) long, 27-34
(30; n = 5) wide. Germarium 33-46 (40; n = 5) long,
17-21 (18; n = 5) wide.

Remarks

Hemirhamphiculus perexiguus n. sp. is the smallest of
the named species assigned to the genus. It most
closely resembles H. krabsi in the general morphology
of the anchor/bar complexes of the haptor. It differs
from H. krabsi by lacking sclerotised caps on the
papillae within the genital atrium, and by having
shorter haptoral bars and an MCO with a recurved tip
(MCO sigmoid and without distal recurve in H.
krabsi).

Hemirhamphiculus krabsi n. sp.

Type-host: Southeastern snub-nose garfish Arrhamphus
sclerolepis krefftii (Steindachner) (Hemiramphidae).
Type-locality: Moreton Bay, north Shore off Wynnum,
Queensland, Australia (27°25°S, 153°11’E) (18 Jan-
uary 2016).

Type-material: Holotype, QM G236455; 9 paratypes,
QM G236456-G236458, USNM 1459059, HWML
139357.
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Figs. 31-37 Hemirhamphiculus perexiguus n. sp. 31, Whole mount (ventral view, composite); 32, Dorsal bar; 33, Ventral bar; 34,
Copulatory complex and genital atrium (dorsal view); 35, Hook; 36, Ventral anchor; 37, Dorsal anchor

Site in host: Gill lamellae.

Prevalence: 100% (2 southeastern snub-nose garfish
examined).

ZooBank registration: To comply with the regulations
set out in article 8.5 of the amended 2012 version of
the International Code of Zoological Nomenclature
(ICZN, 2012), details of the new species have been
submitted to ZooBank. The Life Science Identifier
(LSID) for Hemirhamphiculus krabsi n. sp. is
urn:lsid:zoobank.org:act:2DB3155C-66BC-4500-
874A-DSA1FEC84456.

Etymology: The specific name (krabsi) was chosen
because of the similar body shape of the species to that
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of Eugene H. Krabs (Mr. Krabs), a cartoon character in
the children’s animated television series SpongeBob
SquarePants.

Description (Figs. 38-44)

Body proper flattened dorsoventrally, comprising
elongate conspicuous cephalic region, robust pyriform
trunk, short to nonexistent peduncle. Cephalic region
with well-developed terminal, bilateral cephalic lobes,
well-developed head organs, paired bilateral groups of
cephalic-gland cells lateral to pharynx. One pair of
eyespots representing posterior pair; each eyespot with
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Figs. 38-44 Hemirhamphiculus krabsi n. sp. 38, Whole mount (ventral view, composite); 39, Hook; 40, Copulatory complex and
genital atrium (ventral view); 41, Ventral bar; 42, Ventral anchor; 43, Dorsal bar; 44, Dorsal anchor

lens; chromatic granules small, ovate, absent or few in
cephalic region. Pharynx elongate ovate; oesophagus
moderately long. Haptor with well-developed bilateral
lobes containing hook pairs 2—4, 6. Ventral and dorsal
anchors similar, each with moderately long roots
(superficial root longest), arcing shaft, elongate point
extending just past level of tip of superficial root;
dorsal anchor slightly longer than ventral anchor.
Haptoral bars similar, rod shaped; each with slightly
enlarged ends directed anterolaterally. Each hook with

delicate point, robust depressed thumb, short shank
composed of two subunits; proximal subunit of shank
often difficult to observe; hooks of pair 3 slightly
longer than remaining hooks; FH loop approaching
shank length. Genital atrium muscular, armed with
about ten internal papillae; each papilla terminating in
small sclerotised spine. Testis ovate, lying in posterior
half of trunk; vas deferens, seminal vesicle not
observed; prostatic reservoir containing fine granular
material and lying to right of base of MCO. MCO a
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sigmoid inverted funnel with minimally developed
base; accessory piece not visible or absent. Germarium
elongate, narrow, lying along dextroventral margin of
testis, giving rise to delicate slightly inflated uterus;
odtype apparently immediately anterior to germarium
on body midline; Mehlis’ gland not observed. Vaginal
pore dextroventral in anterior portion of trunk; vaginal
canal a thin, weakly sclerotised duct extending
diagonally toward seminal receptacle. Seminal recep-
tacle a small spherical vesicle near o6type. Vitellarium
dense, absent in regions of other reproductive organs;
vitelline ducts entering ootype immediately anterior to
gonads. Egg not observed.

Measurements

Body 294-387 (325; n = 5); width at level of testis
140-166 (155; n = 5). Haptor 148-168 (155; n = 5)
wide. Ventral anchor 26-28 (27; n = 5) long; dorsal
anchor 28-30 (29; n = 5) long. Ventral bar 63-70 (65;
n = 5) long; dorsal bar 57-64 (61; n = 5) long. Hook
pairs 1, 2, 4-7 13-15 (14; n = 10) long; hook pair 3
15-17 (16; n = 5). Pharynx 25-35 (31; n = 5) long,
17-23 (20; n = 5) wide. MCO 19-22 (21; n = 3)
long. Testis 52-74 (61; n =5) long, 37-48 (42;
n = 5) wide. Germarium 40-71 (59; n = 5) long,
16-21 (19; n = 5) wide.

Remarks

Comparative morphology of the haptoral sclerites and
MCO indicates that H. krabsi n. sp. is most similar to
H. choanophallus. The two species are easily differ-
entiated by H. krabsi having a shorter more robust
MCO apparently lacking a diagonal distal opening, the
dorsal anchor slightly longer than the ventral anchor
(ventral anchor somewhat longer than dorsal anchor in
H. choanophallus), and the genital atrium armed with
ten or more papillae with sclerotised spinous caps
(genital atrium with two zones of spine-like structures
and lacking papillae in H. choanophallus).

Hemirhamphiculus incomptus n. sp.

Type-host: Southeastern snub-nose garfish Arrhamphus
sclerolepis krefftii (Steindachner) (Hemiramphidae).
Type-locality: Moreton Bay, north shore off Wynnum,
Queensland, Australia (27°25'S, 153°11’E) (18 Jan-
uary 2016).
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Type-material: Holotype, QM G236447; 18 paratypes,
QM G236448-G236454, USNM 1459058, HWML
139356.

Site in host: Gill lamellae.

Prevalence: 100% (2 southeastern snub-nose garfish
examined).

ZooBank registration: To comply with the regulations
set out in article 8.5 of the amended 2012 version of
the International Code of Zoological Nomenclature
(ICZN, 2012), details of the new species have been
submitted to ZooBank. The Life Science Identifier
(LSID) for Hemirhamphiculus incomptus n. sp. is
urn:lsid:zoobank.org:act:C57E8307-3E6A-4A02-
9AD6-CA31EDC148B4.

Etymology: The specific name (an adjective) is from
Latin (incomptus = unadorned).

Description (Figs. 45-51)

Body proper fusiform, comprising elongate cephalic
region, robust trunk, short posteriorly tapered pedun-
cle. Cephalic region with moderately developed
terminal and bilateral cephalic lobes, well-developed
head organs, paired groups of cephalic-gland cells
lateral to pharynx. One pair of eyespots representing
posterior pair; each eyespot with lens often obscured
by chromatic granules; chromatic granules small,
ovate; free granules few in cephalic region. Pharynx
elongate ovate; oesophagus short. Haptor with well-
developed bilateral lobes containing hook pairs 2—4, 6.
Ventral and dorsal anchors similar, each with moder-
ately long roots (superficial root longest), slightly
arcing shaft, elongate point extending just short of
level of tip of superficial root; dorsal anchor slightly
longer than ventral anchor. Rod-shaped ventral bar
broadly U shaped, with slightly enlarged ends directed
anterolaterally. Dorsal bar robust, bent into U, with
ends directed laterally. Each hook with delicate point,
robust flattened thumb, short shank composed of two
subunits; proximal subunit of shank small, often
difficult to observe; FH loop approaching shank length.
Genital atrium with about ten papillae distributed
around the internal wall of the atrium; each papilla
terminally rounded, with distal sclerotization. Testis
ovate, lying in posterior half of trunk; vas deferens,
seminal vesicle, prostatic reservoir not observed. MCO
a delicate inverted funnel with minimally developed
base; accessory piece not visible or absent. Germarium
elongate, narrow, lying along dextroventral margin of
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Figs. 45-51 Hemirhamphiculus incomptus n. sp. 45, Whole mount (ventral view, composite); 46, Dorsal bar; 47, Ventral bar; 48,
Copulatory complex and genital atrium; 49, Ventral anchor; 50, Hook; 51, Dorsal anchor

testis, giving rise to delicate slightly inflated uterus;
odtype apparently immediately anterior to germarium
on body midline; Mehlis’ gland not observed. Vaginal
pore dextroventral in anterior portion of trunk; vaginal
canal unsclerotised, extending diagonally toward
seminal receptacle. Seminal receptacle a small, deli-
cate, spherical vesicle overlying odtype. Vitellarium
dense, absent in regions of other reproductive organs;
vitelline ducts entering ootype immediately anterior to
germarium. Egg not observed.

Measurements

Body 278463 (380; n = 9); width at level of testis
80-132 (115; n = 9). Haptor 86-110 (101; n = 9)
wide. Ventral anchor 25-28 (26; n = 9) long; dorsal
anchor 28-32 (30; n = 7) long. Ventral bar 34-43 (39;
n = 9) long; dorsal bar 31-36 (33; n = 9) long. Hook
12-14 (13; n = 18) long. Pharynx 24-33 (31; n = 10)
long, 18-24 (21; n = 10) wide. MCO 16-21 (19;
n = 3) long. Testis 56-87 (71; n = 5) long, 34-43
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Figs. 52-57 Hemirhamphiculus sp. 52, Copulatory complex and genital atrium (dorsal view); 53, Dorsal bar; 54, Ventral bar; 55,

Hook; 56, Ventral anchor; 57, Dorsal anchor

(38; n = 4) wide. Germarium 60-94 (76; n = 5) long,
15-23 (19; n = 5) wide.

Remarks

Hemirhamphiculus incomptus n. sp. most closely
resembles H. armatus in general body shape and
morphology of the haptoral anchors and bars. It differs
from H. armatus by having a poorly defined funnel-
shaped MCO with a minimally developed base (MCO
with flange like base in H. armatus) and a genital
atrium with about ten papillae having sclerotised tips
(genital atrium of H. armatus lacking papillae). It
differs from H. perexiguus and H. krabsi, both
parasitizing the gill lamellae of the southeastern
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snub-nose garfish, by its body shape, its comparatively
short dorsal bar, and the morphology of the sclerotised
papillae of the genital atrium.

Hemirhamphiculus sp.

Host:  River garfish Hyporhamphus
(Giinther) (Hemiramphidae).

Locality: Off Peel Island (27°30'S; 153°20’E), More-
ton Bay, Queensland, Australia (13 January 2016).
Site in host: Gill lamellae.

Prevalence: Not available (gills of several hosts
combined during field collection).

Specimens studied: 4 voucher specimens, USNM
1459055.

regularis



Syst Parasitol (2018) 95:33-54

53

Measurements (Figs. 52-57)

Body 246-286 (266; n = 2); width at level of testis
107-108 (n = 2). Haptor 109-134 (121; n = 2) wide.
Ventral anchor 20-22 (21; n = 2) long; dorsal anchor
21-25 (23; n = 2) long. Ventral bar 54-57 (56;n = 2)
long; dorsal bar 48-58 (53; n = 2) long. Hook 13-16
(14; n = 6) long. Pharynx 22-23 (n = 1) long, 20-21
(n = 1) wide. MCO 29-31 (30; n = 2) long (length of
MCO does not include distal filament).

Remarks

The four specimens identified as Hemirhamphiculus
sp. were initially included in the type-series of H.
flagrum, primarily on the basis of the copulatory
complex having a whip-like accessory piece and an
MCO tapered to an elongate terminal filament. How-
ever, comparison of the morphometrics of the haptoral
bars and anchors and accessory piece of the copulatory
complex with those of H. flagrum suggested that the
four specimens may represent a distinct species. The
following features were determined sufficient to tem-
porarily exclude the four specimens from H. flagrum:
dorsal and ventral anchors having more robust anchor
bases with shorter and heavier superficial roots; longer
and more delicate dorsal and ventral haptoral bars; and
an accessory piece lacking distal loops. However, the
total extent of intraspecific variation of H. flagrum is
unknown, and as a result, proposal of a new species for
the four specimens appears premature. Determination
of the taxonomic status of the four specimens was,
therefore, deferred until larger samples of the two
forms become available for study.
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