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Introduction

This is one of a recent series of papers on the trematode fauna
of Red Sea fishes (see Hassanine 2005; Hassanine and Gibson
2005a, b; Hassanine 2006 a, b). It deals with two new species
and a new genus collected from scorpaenid and chaetodontid
fishes. 

Materials and methods

During July of 2006, 25 and 45 specimens of the fishes Pterois
volitans Linnaeus (Scorpaenidae) and Chaetodon auriga Fors-

skDl (Chaetodontidae), respectively, were caught in the Red
Sea off the coast of Sharm El-Sheikh, South Sinai, Egypt, and
kept alive in aquaria. Fish identifications were based on Ran-
dall (1983) and the modern names follow Froese and Pauly
(2006). Standard parasitological techniques were used to
examine the alimentary canal of the fish. Trematodes were re-
moved from their host fishes under a dissecting stereomicro-
scope and observed live under a compound microscope. Some
worms were fixed in alcohol-formalin-acetic acid (AFA)
under a slight coverslip pressure and preserved in 75% ethyl
alcohol. Whole-mounts were stained in alum carmine, cleared
in terpineol and mounted in Canada balsam. Drawings were
prepared with the aid of a drawing tube. Measurements are
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Abstract
Specimens of the fishes Pterois volitans Linnaeus (Scorpaenidae) and Chaetodon auriga ForsskDl (Chaetodontidae) were
caught in the Red Sea off the coast of Sharm El-Sheikh, South Sinai, Egypt. Five (20%) and 20 (44%) of these fishes, respec-
tively, were found to harbour intestinal trematodes. P. volitans was parasitised by Proneohelicometra aegyptensis gen. nov., sp.
nov. (Opecoelidae) and C. auriga by Neohypocreadium gibsoni sp. nov. (Lepocreadiidae). Proneohelicometra gen. nov. is sim-
ilar to Neohelicometra Siddiqi et Cable, 1960 which is the only opecoelid genus having caeca opening with separate ani and
eggs with unipolar filaments, but differs significantly from it in having two lateral folds of body wall extending along the pos-
terior third of body, an oral sucker smaller than the ventral sucker, a median cirrus sac not reaching the ventral sucker posteri-
orly and a median genital pore situating immediately posterior to the intestinal bifurcation. Neohypocreadium gibsoni sp. nov.
is similar to the other four species of the genus, but is unique in having a distinctly pear-shaped body and a much smaller egg
size, and differs significantly from each in several other characters: from N. longisaccatum, it differs in having a cirrus sac not
reaching the testes and a pretesticular ovary; from N. dorsoporum in having an external seminal vesicle much shorter than the
cirrus sac, a longer cirrus sac extending posteriorly to the level of the posterior margin of the ventral sucker and a pretesticu-
lar ovary; from N. chaetodoni in having a smaller body size, symmetrical testes, a longer cirrus sac extending posteriorly to
the level of the posterior margin of the ventral sucker and a trilobed ovary; and from N. aegyptense in having a smaller body
size, symmetrical testes, a longer cirrus sac extending posteriorly to the level of the posterior margin of the ventral sucker, a
trilobed ovary and vitelline follicles terminating anteriorly at the level of oesophagus. Neohypocreadium Machida et Uchida,
1987 is briefly reviewed.
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quoted as the range, with mean in parentheses, and given in
micrometres. The specimens are deposited in the Helminthol-
ogical Collection of the Red Sea Fishes, Marine Science De-
partment, Faculty of Science, Suez Canal University, Ismailia,
Egypt.

Results

Family Opecoelidae Ozaki, 1925 
Subfamily Plagioporinae Manter, 1947

Opecoelidae Ozaki, 1925 is a large family, containing a wide-
spread group of intestinal trematodes parasitising marine and
freshwater teleosts. In his comprehensive revision of this fami-
ly, Cribb (2005) recognised four subfamilies, the Opecoeli-
nae Ozaki, 1925, Plagioporinae Manter, 1947, Stenakrinae
Yamaguti, 1970 and Opecoelininae Gibson et Bray, 1984. He
accepted 53 genera as valid within the Plagioporinae, only
four of which, i.e. Helicometra Odhner, 1902, Helicometrina
Linton, 1910, Neohelicometra Siddiqi et Cable, 1960 and Dip-
lobulbus Yamaguti, 1934 are unique not only among the other
plagioporine genera but also among the others of the family in
having eggs with polar filaments. The first three genera are
closely related, since they are similar in most characteristics
and in having eggs with unipolar filaments (see Siddiqi and
Cable 1960, Cribb 2005), while Diplobulbus differs signifi-
cantly from these genera and has eggs with bipolar filaments.

Proneohelicometra gen. nov. 

Diagnosis: Opecoelidae, Plagioporinae. Body elongate, some-
what dorso-ventrally flattened, with two lateral folds extend-
ing along the posterior third of body. Tegument smooth. Oral
sucker terminal, funnel-shaped. Ventral sucker pre-equatorial,
larger than the oral sucker. Prepharynx short. Pharynx well
developed. Oesophagus short. Intestinal bifurcation anterior
to the ventral sucker. Caeca simple, opening with separate ani
at the posterior end of body. Testes two, lobed, oblique in the
middle of hindbody. Cirrus sac claviform, median, anterior to
the ventral sucker, containing a slightly winding seminal vesi-
cle, oval pars prostatica and long ejaculatory duct; usually
protruded to form unarmed cirrus. Genital pore medial, just
posterior to the intestinal bifurcation. Ovary lobed, immedi-
ately pretesticular. Seminal receptacle and Laurer�s canal
present. Uterus intercaecal, winding between the ovary and
cirrus sac, with well differentiated metraterm. Eggs with uni-
polar filaments. Vitelline follicles numerous, extending in the
lateral fields from the posterior extremity to the level of intes-
tinal bifurcation. Excretory vesicle elongate, reaching anteri-
orly as far as ovary. Excretory pore terminal. Intestinal para-
sites of marine teleosts. Type species: P. aegyptensis.

Proneohelicometra aegyptensis gen. nov., sp. nov. (Fig. 1)

Description: Based on 11 fully gravid-specimens. Body elon-
gate, somewhat dorso-ventrally flattened, slightly tapered

anteriorly, 2,288�3,135 (2,711) in length, 493�665 (579) wide
at its middle. Two lateral folds of body wall extending along
the posterior third of body; may act as a supplementary attach-
ment organ. Forebody 890�1,281 (1,085) in length, repre-
senting about 38�40% of the body length. Tegument unarmed.
Oral sucker terminal, funnel-shaped, 140�195 × 125�173
(167 × 149). Ventral sucker round, just pre-equatorial, larger
than the oral sucker, 213�275 (244) in diameter. Sucker-width
ratio 1:1.58�1.70. Prepharynx short, 51�62 (56) in length.
Pharynx well developed, globular, 86�110 × 107�135 (98 ×
121). Oesophagus short, 120�183 (151) in length. Intestinal
bifurcation at the middle of the anterior third of body; caeca
simple, opening with separate ani at the posterior end of body.
Testes 2, intercaecal, quadrilobed, oblique, contiguous, situ-
ated at the middle of hindbody; anterior testis 115�140 ×
132�178 (127 × 155); posterior testis 190�241 × 151�204
(215 × 177). Cirrus sac claviform, medial, extending from
short distance anterior to the ventral sucker to near the intes-
tinal bifurcation, 375�498 (436) in length, 105�135 (120)
wide at its middle, containing slightly winding seminal vesi-
cle, distinct pars prostatica and relatively long ejaculatory
duct; usually protruded to form unarmed cirrus. Genital pore
medial, just posterior to the intestinal bifurcation. Ovary trilo-
bed, immediately pretesticular, slightly submedian, 140�188
× 148�192 (164 × 170). Seminal receptacle small, spherical,
dextral to ovary. Laurer�s canal present. Uterus helical, rela-
tively long, intercaecal, mainly winding between the ovary
and cirrus sac. Metraterm well differentiated. Eggs oval, thin-
shelled, with unipolar filament, yellowish, 44�48 × 31�37 (46
× 34); polar filament 2�3 times as egg length. Vitelline folli-
cles small, numerous, extending in the lateral fields from the
posterior extremity to the level of intestinal bifurcation; con-
fluent in post-testicular region. At the level of anterior border
of ovary, transverse vitelline collecting ducts arising from
vitelline follicles of each side and opening into small spheri-
cal vitelline reservoir situated medially, anterior to the ovary.
Excretory vesicle elongate, extending anteriorly as far as
ovary; excretory pore terminal.

Type host: Pterois volitans Linnaeus (Scorpaenidae).
Site of infection: Upper intestine.
Type locality: Red Sea off Sharm El-Sheikh, South Sinai,

Egypt.
Prevalence: 5/25 fishes examined; 20%.
Type material: Holotype and paratypes are deposited in the

Helminthological Collection of the Red Sea Fishes, Marine
Science Department, Faculty of Science, Suez Canal Univer-
sity, Ismailia, Egypt; Reg. No. 2006.8.10.1-3 and 2006.8.10.
3-11.

Etymology: The generic name Proneohelicometra is from
Pro (= relation) and from Neohelicometra and indicates rela-
tionship to this genus. The specific name aegyptensis refers
to the locality (Egypt).

Discussion: Using the revision of Cribb (2005), the pres-
ent trematode keys closely to Helicometra, Helicometrina and
Neohelicometra which are the only three known opecoelid
genera having eggs with unipolar filaments. These genera are
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closely similar in most characteristics, but easily differentiat-
ed from each others; in Helicometra, the testes are definitely
two, tandem or oblique, but in Helicometrina, the testes are
variable in number, usually 3�9, occasionally 0�2 (when two,
usually symmetrical) (see Linton 1910); in Helicometra, the
intestinal caeca terminate blindly near the posterior end of
body, but in Neohelicometra, they open via separate ani at the
posterior end of body. Currently, Neohelicometra is a mono-
typic genus only containing N. scorpaenae Siddiqi et Cable,
1960 from Scorpaena sp. (Scorpaenidae) off Puerto Rico, and
is the only opecoelid genus having caeca opening with sepa-
rate ani and eggs with unipolar filaments. Proneohelicometra
aegyptensis gen. nov., sp. nov. has these characteristics, but dif-
fers significantly from this genus in having two lateral folds of
the body wall extending along the posterior third of body (vs.
absent), an oral sucker smaller than the ventral sucker (vs.
much larger than the ventral sucker), a median cirrus sac not

reaching the ventral sucker posteriorly (vs. submedian and
extends to mid-level of the ventral sucker posteriorly), and 
a median genital pore situating immediately posterior to the
intestinal bifurcation (vs. near the posterior margin of the
pharynx).

Undoubtedly, these differences exclude the present spe-
cies from Neohelicometra. Therefore, Proneohelicometra gen.
nov., as defined above, is proposed as a new opecoelid genus
for this species. 

Family Lepocreadiidae Odhner, 1905 
Subfamily Lepocreadiinae Odhner, 1905

Neohypocreadium Machida et Uchida, 1987

The lepocreadiid genus Neohypocreadium was erected by Ma-
chida and Uchida (1987) for N. longisaccatum Machida et
Uchida, 1987 and N. dorsoporum Machida et Uchida, 1987.
The former was considered the type species, and both were
collected from the pyloric caeca and intestine of the chaeto-
dontids Chaetodon auriga and C. auripes, off southern Japan.
The genus was differentiated from all known lepocreadiid 
genera at that time by a combination of many characters: the
dense glands in forebody, the symmetrically arranged testes,
the intertesticular trilobed ovary, the preovarian uterus, the
dorsal genital pore, and the excretory vesicle which ex-
tends to the anterior border of ventral sucker. Based on these
characters, Machida and Uchida (1987) proposed Neohypo-
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Fig. 1. Proneohelicometra aegyptensis gen. nov., sp. nov. (ventral
view) from Pterois volitans, Red Sea. A � whole-mount (holotype);
B � terminal genitalia. Scale bars = 500 µm (A) and 250 µm (B)
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creadiinae as a new lepocreadiid subfamily to include Neo-
hypocreadium.

Toman (1989) erected Pseudohypocreadium as a new 
lepocreadiid genus for P. chaetodoni from the intestine of the
chaetodontids, Chaetodon lunula, C. auriga and C. zanziba-
rensis, off the Seychelles, Indian Ocean. He referred the genus
to the lepocreadiid subfamily Lepocreadiinae, and differenti-
ated it from Hypocreadium Ozaki, 1936 by the dorsal genital
pore, the different body shape, the different ovarian shape and
by the peculiar anatomical structure of the metraterm. Later,
Toman (1992) declared that Pseudohypocreadium was a syn-
onym of Neohypocreadium and synonymised P. chaetodoni
(the type and the only species of the genus) with N. longisac-
catum. Bray et al. (1994) examined the original specimens of
Preptetos chaetodoni Madhavi, 1972 (from Chaetodon pictus
off India) and observed that it has a dorsal genital pore. 
Therefore, they transferred this species to Neohypocreadium
and differentiated it from N. dorsoporum by the obliquely
arranged testes, the pretesticular ovary, the position of geni-
tal pore, and by its larger body size. In addition, Bray et al.
(1994) did not accept the Neohypocreadiinae Machida et
Uchida, 1987 as a valid subfamily, stating that the status of
many of the subfamilies erected in the Lepocreadiidae is con-
troversial and a detailed phylogenetic study was needed to
assess their value. In a revision of the Lepocreadiidae, Bray
(2005) considered the Neohypocreadiinae a synonym of the
Lepocreadiinae. More recently, Hassanine and Gibson (2005b)
redefined Neohypocreadium and described N. aegyptense
from the pyloric caeca and intestine of Chaetodon lineolatus,
off the Red Sea, Egypt.

Accordingly, four species of Neohypocreadium are cur-
rently recognised, i.e. N. longisaccatum Machida et Uchida,
1987 (type species), N. dorsoporum Machida et Uchida, 1987,
N. chaetodoni (Madhavi, 1972) Bray, Cribb et Barker, 1993
and N. aegyptense Hassanine et Gibson, 2005.

Neohypocreadium gibsoni sp. nov. (Fig. 2)

Description: Based on 20 fully-gravid specimens. Body small,
fleshy, distinctly pear-shaped, somewhat dorso-ventrally flat-
tened, 978�1,296 (1,100) in length, 615�817 (716) wide at its
middle. Forebody 370�454 (412) in length, representing
35�38% of the body length. Tegument spinous throughout.
Numerous gland-cells scattered in parenchyma of the fore-
body. Oral sucker subterminal, globular, 64�83 × 84�112 (73
× 98). Ventral sucker subspherical, embedded in parenchyma
of the second quarter of body, 105�148 (126) in diameter.
Sucker-width ratio 1:1.25�1.32 (1:1.28). Prepharynx short,
42�56 (49) in length. Pharynx well developed, wider than
long, 46�61 × 59�78 (53 × 68). Oesophagus relatively short,
80�106 (93) in length. Intestinal bifurcation midway between
the pharynx and ventral sucker. Caeca simple, curving back
laterally, extending parallel with body wall, ending blindly
near the posterior body end. Testes 2, symmetrical, suboval,
close together, near the middle of hindbody; right testis
135�177 × 122�155 (156 × 138); left testis 132�170 ×
115�145 (151 × 130). External seminal vesicle tubular, much
shorter than the cirrus sac, reaching posteriorly to midway
between the ventral sucker and testes. Cirrus sac elongate-
claviform, moderately long, 343�451 (397) in length, 71�95
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Fig. 2. Neohypocreadium gibsoni sp. nov. (ventral view) from
Chaetodon auriga, Red Sea. A � whole-mount (holotype); B � ter-
minal genitalia. Scale bars = 500 µm (A) and 250 µm (B)
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(83) wide near its base, extending diagonally between the
right side of ventral sucker and genital pore, containing oval
internal seminal vesicle, elongate pars prostatica and long 
ejaculatory duct. Genital pore dorso-sinistral at the mid-oe-
sophageal level. Ovary trilobed, median, immediately pretes-
ticular, 85�111 × 137�170 (99 × 153). Seminal receptacle
claviform, situated ventral to the right side of the left testis. Lau-
rer�s canal present. Uterus short, preovarian, intercaecal, con-
fined to the left side, modified terminally into distinct met-
raterm. Eggs oval, operculate, thin-shelled, yellow, 32�38 ×
24�28 (35 × 26). Vitelline follicles numerous, irregular, cir-
cum-caecal, extending from near the posterior extremity to the
level of oesophagus. At the middle of body, transverse vitel-
line collecting ducts arising from vitelline follicles of each
side, and opening into small round vitelline reservoir situating
directly anterior to the ovary. Excretory vesicle inverted
L-shaped, narrow, passes between testes to reach the ventral
sucker, where it curves to left around its anterior margin; ex-
cretory pore postero-terminal.

Type host: Chaetodon auriga ForsskDl (Chaetodontidae). 
Site of infection: Pyloric caeca and intestine.
Type locality: Red Sea, off Sharm El-Sheikh, South Sinai,

Egypt.
Prevalence: 20/45 fishes examined; 44%.
Type material: Holotype and paratypes are deposited in the

Helminthological Collection of the Red Sea Fishes, Marine
Science Department, Faculty of Science, Suez Canal Univer-
sity, Ismailia, Egypt; Reg. No. 2006.8.10.1-5 and 2006.8.10.
6-20.

Etymology: The new species is named for Dr D.I. Gibson,
Department of Zoology, The Natural History Museum, Lon-
don, in recognition of his great contributions to marine hel-
minthology.

Discussion: As indicated above, four species of Neohypo-
creadium have previously been recognised. N. longisaccatum
and N. dorsoporum are from the same hosts and closely sim-
ilar in most characteristics, especially in having a round body,
symmetrical testes and a trilobed intertesticular ovary. Also,
N. chaetodoni and N. aegyptense are closely similar in most
characteristics, especially in having an elongate-oval body,
distinctly diagonal testes and a multilobed pretesticular ovary. 

Neohypocreadium gibsoni sp. nov. is the second species of
the genus recorded in the Red Sea. It is similar to the other
four species of the genus, but is unique in having a distinctly
pear-shaped body and a much smaller egg size 32�38 (vs.
65�74, 61�72, 59�66 and 50�66 in N. longisaccatum, N. dor-
soporum, N. chaetodoni and N. aegyptense, respectively).
However, it differs significantly from each in several other
characteristics: from N. longisaccatum, it differs in having a
cirrus sac not reaching the testes (vs. extending posteriorly to
near the right testis) and a pretesticular ovary (vs. intertestic-
ular); from N. dorsoporum in having an external seminal vesi-
cle much shorter than the cirrus sac (vs. much longer than the
cirrus sac), a longer cirrus sac extending posteriorly to the
level of the posterior margin of the ventral sucker (vs. not
reaching the ventral sucker posteriorly) and a pretesticular

ovary (vs. intertesticular); from N. chaetodoni in having a
smaller body size (978�1,296 vs. 1,488�2,640), symmetrical
testes (vs. distinctly diagonal), a longer cirrus sac extending
posteriorly to the level of the posterior margin of the ventral
sucker (vs. not reaching the ventral sucker posteriorly) and a
trilobed ovary (vs. multilobed); and from N. aegyptense in
having a smaller body size (978�1,296 vs. 1,156�2,004), sym-
metrical testes (vs. distinctly diagonal), a longer cirrus sac
extending posteriorly to the level of the posterior margin of
the ventral sucker (vs. not reaching the ventral sucker poste-
riorly), a trilobed ovary (vs. multilobed) and vitelline follicles
terminating anteriorly at the level of oesophagus (vs. termi-
nating at midway between the ventral sucker and intestinal
bifurcation). 

In view of these differences, the present species is consid-
ered to be a new one.
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