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Abstract Twenty-eight species of digeneans are recorded from tetraodontiform
fishes of Japanese and adjacent waters. Five new species and two new genera are
named: Sacculoacetabulum ohjibah gen. & sp. nov. (Zoogonidae), Deretrema (Spino-
deretrema) triodontis sp. nov. (Zoogonidae) and Neomegacreadium okinawanum
gen. & sp. nov. (Schistorchiidae) from Triodon macropterus; Lobatocreadium mag-
num sp. nov. (Lepocreadiidae) from Arothron hispidus; and Lobatocreadium ryukyu-
ense sp. nov. (Lepocreadiidae) from Ostracion cubicus. Sacculoacetabulum is char-
acterized by a balloon-shaped acetabulum, the orifice of which is narrow, located at
the midanterior edge and surrounded by powerful muscular sphincter. Neomegacrea-
dium is distinguished from the related Megacreadium by having a mouth enclosed by
a broad muscular lobe anteriorly and muscular bundle lateroposteriorly, a uroproct,
ten or occasionally 11 or 12 testes, vitellaria extending to the posterior level of the
oral sucker. The following taxonomic changes are proposed: Maculifer chilomycteri
Yamaguti, 1959 is synonymous with Heterolebes maculosus Ozaki, 1935: Aponurus
vitellograndis Layman, 1930 and A. rhinoplagusiae Yamaguti, 1934 are synonymous
with 4. laguncula Looss, 1907.
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Descriptions of digenean trematodes from unicornfishes (Machida & Uchida,
1990), sea chubs (Machida, 1980, 1993) and mullets (Machida, 1996) have been
made from Japanese and adjacent waters. This paper sets out to describe the dige-
neans of tetraodontiform fishes from the same waters.

Digeneans were collected from fresh fishes, washed in saline, fixed in AFA or
70% ethanol under slight pressure, stained with Heidenhain’s hematoxylin or alum
carmine and mounted in balsam. The specimens are deposited in the National Sci-
ence Museum, Tokyo (NSMT). Measurements are given in millimeters unless other-
wise stated.

We are especially indebted to the following fishermen’s cooperative associations
for providing facilities for our field research: Kushimoto, Wakayama Prefecture;
Fukaura, Ehime Prefecture; Takojima, Ishikawa Prefecture; Nishidomariwan, Naga-
saki Prefecture; Nishinoomote and Setouchi, Kagoshima Prefecture; and Nago, Oki-
nawa Prefecture. Thanks are also due to Director Sh. Kamegai, Meguro Parasitologi-
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cal Museum (MPM), for the loan of type specimens of Hypocreadium patellare.

Cephaloporidae

1. Alloplectognathotrema tsushimaense (Kamegai, 1970)

Material. From intestine of Aluterus scriptus (Monacanthidae), Nago, Oki-
nawa Prefecture, Japan, 13—V—-1983 (NSMT-P1 2756); and intestine of A. scriptus,
Nago, 21-V-1983 (NSMT-P1 2792).

Remarks. Kamegai (1970) described this species based on a single specimen
from Navodon modestus (= Thamnaconus m.) from the Sea of Japan and created the
new subgenus Alloplectognathotrema for it in the genus Plectognathotrema. Yama-
guti (1971) raised the subgenus Alloplectognathotrema to the rank of the genus to in-
clude A4. tsushimaense.

Most of our specimens are not gravid without eggs. Four specimens with a small
number of eggs are: Body 1.36-1.70 long by 1.04-1.30 wide. Oral sucker 0.20-
0.25%0.22-0.25. Prepharynx 0.02—0.05 long. Pharynx 0.10-0.13<0.15-0.16. Esoph-
agus 0.21-0.47 long. Acetabulum 0.69-0.90x0.85-1.07. Right testis 0.23-0.32X
0.17-0.33. Left testis 0.26-0.34X0.19-0.23. Cirrus sac 0.46-0.51X0.13-0.16. Ovary
0.17-0.25X0.19-0.23. Vitelline follicles 8—10 on right and 11-13 on left. Eggs 20—
23X 12-16 um. Largest specimen without eggs is 2.03 long by 1.55 wide.

The worms are plump and therefore the internal organs vary their positions de-
pending on fixation. For example, the caeca terminate from anterior to middle acetab-
ular level, the testes lie from anterior to the acetabulum to near the posterior end of
the body, etc.

This species closely resembles Plectognathotrema cephalopore Layman, 1930
from Cantherines modestus (=Thamnaconus m.) from the Sea of Japan except that
the former has rosette-shaped adhesive organs in the acetabulum and two-chambered
seminal vesicle. Layman’s description was so brief that he did not refer to these fea-
tures.

Opistholebetidae

2. Heterolebes maculosus Ozaki, 1935

Material. From intestine of Diodon holocanthus (Diodontidae), Fukaura, Ehime
Prefecture, Japan, 19-V-1972 (NSMT-P1 948a); intestine of D. holocanthus, Tane-
gashima, Kagoshima Prefecture, Japan, 17-X1-1974 (NSMT-PI 1716a); and intestine
of D. hystrix, Nago, Okinawa Prefecture, Japan, 6-111-1996 (NSMT-P1 4853).

Remarks. This species was found associated with Opistholebes, O. cotylopho-
rus and O. elongatus, in Diodon holocanthus.

Ozaki (1935) collected this species from D. holocanthus and stated the acetabu-
lum to have “remnant of adhesive disc but not remarkable.” Later he (1937) rewrote
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the acetabulum to possess strong acetabulo-pharyngeal and radiating muscles. Yama-
guti (1959) described Maculifer chilomycteri from Chilomycterus affinis (=C. reticu-
latus, Diodontidae) as a new species which has a normal-shaped acetabulum. This
species closely resembles H. maculosus. Somehow, he did not compare it with the re-
lated species. Yamaguti (1970) examined his Hawaiian material of H. maculosus and
pointed out that the acetabulum has radial muscle bundles but does not have such a
circumacetabular fold as that of Opistholebes cotylophorus Ozaki, 1935. In the diag-
nosis of the genus Heterolebes, however, Yamaguti (1971) incorrectly described the
acetabulum as being surrounded by circular fold, and did not agree with Manter and
Pritchard (1962) that Maculifer chilomycteri should be transferred to the genus Het-
erolebes. Originally Heterolebes does not have a circumacetabular fold. Only differ-
ence between M. chilomycteri and H. maculosus is the location of the ovary, that is, it
is situated on the anteromedial of the right testis in the former, whereas closely ante-
rior to the right testis in the latter. Of our four specimens, only one is gravid (NSMT-
Pl 948a), with the testes lying symmetrically near the posterior extremity and the
ovary just anterior to the right testis. We consider M. chilomycteri a synonym of H.
maculosus.

3. Maculifer pacificus Yamaguti, 1938

Material. From rectum of Takifugu pardalis (Tetraodontidae), Fukaura, Ehime
Prefecture, Japan, 25-V—1972 (NSMT-PI 1003); and rectum of 7. porphyreus, Tsu-
shima, Nagasaki Prefecture, Japan, 17-VII-1973 (NSMT-PI 1538).

Remarks. Yamaguti (1938) distinguished M. pacificus from M. japonicus Lay-
man, 1930 by the eggs measuring 57 to 75 by 36 to 42 um as against 78 to 91 by 42
to 51 um.

4. Opistholebes cotylophorus Ozaki, 1935

Material. From intestine of Diodon holocanthus (Diodontidae), Fukaura, Ehime
Prefecture, Japan, 19-V-1972 (NSMT-Pl 948b); and intestine of D. holocanthus,
Ogasawara, Japan, 2-VII-1976 (NSMT-PI1 1975).

5. Opistholebes elongatus Ozaki, 1937

Material. From intestine of Diodon holocanthus (Diodontidae), Fukaura, Ehime
Prefecture, Japan, 19-V-1972 (NSMT-PIl 948c¢); intestine of D. holocanthus, Tane-
gashima, Kagoshima Prefecture, Japan, 16-XI-1974 (NSMT-PI1 1713); intestine of D.
holocanthus, Tanegashima, 17-XI-1974 (NSMT-PIl 1716b); intestine of Chilomyct-
erus reticulatus (Diodontidae), Kushimoto, Wakayama Prefecture, Japan, 27-X—1979
(NSMT-PI 2274a); intestine of Diodon hystrix, Nago, Okinawa Prefecture, Japan,
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6-111-1996 (NSMT-P1 4852); and rectum of D. hystrix, Nago, 6-111-1996 (NSMT-PI
4854).

6. Pseudoheterolebes chilomycteri Yamaguti, 1959

Material. From intestine of Chilomycterus reticulatus (Diodontidae), Kushi-
moto, Wakayama Prefecture, Japan, 27-X—-1979 (NSMT-P1 2274b).

Remarks. The worm is plump and therefore the organs change their positions
depending on fixation. In our specimens, the acetabulum is located near the center of
the posterior half of the body. The testes are almost symmetrical, overlapping the ac-
etabulum in part, from the anterior to the posterior border of the acetabulum. The
ovary is slightly dextral, between anterior border and posterior level of the acetabu-
lum.

We consider the genus Pseudoheterolebes to be valid because the body is frilled
at the posterior end.

Accacoeliidae

7. Tetrochetus aluterae (Hanson, 1955)

Material. From intestine of Aluterus monoceros (Monacanthidae), Fukaura,
Ehime Prefecture, Japan, 20-V-1972 (NSMT-P1 951); intestine of 4. monoceros,
Fukaura, 24-V-1972 (NSMT-PI 992); intestine of A. monoceros, Fukaura, 17-XII-
1972 (NSMT-PI 1117); intestine of 4. monoceros, Tanegashima, Kagoshima Prefec-
ture, Japan, 9-XI-1974 (NSMT-P1 1686); rectum of Diodon holacanthus (Diodonti-
dae), Tanegashima, 16-X1-1974 (NSMT-PI 1714); intestine of A. monoceros, Tako-
jima, Ishikawa Prefecture, Japan, 6-X—-1984 (NSMT-P1 3040); intestine of A. scrip-
tus, Nago, Okinawa Prefecture, Japan, 27-V—-1992 (NSMT-PI 4301); and intestine of
A. scriptus, Nago, 9-111-1996 (NSMT-P1 4888).

Remarks. Twelve specimens from Aluterus monoceros and A. scriptus are:
Body 4.35-8.75 long by 0.82—1.15 wide. Oral sucker 0.30-0.42X0.31-0.44. Acetab-
ulum 0.42-0.61x0.34-0.51. Sucker ratio based on length 1:1.2-1.5. Forebody 13-
24% of body length. Anterior testis 0.18-0.57X0.20-0.56 and posterior testis 0.18—
0.70x0.22-0.57. Ovary 0.14-0.45X0.18-0.57. Considerable variation exists in the
size of testes and ovary. Postovarian space 28-41% of body length. Eggs 25-35X 16—
20 um. Our specimens agree with the description of 7" aluterae (Hanson, 1955; Yama-
guti, 1970) with the exception of the body being slightly wider.

Four specimens from Diodon holacanthus are: Body 6.50-9.75 long by 1.67-
1.93 wide. Oral sucker 0.29-0.47x0.38-0.43. Acetabulum 0.65-0.77X0.60-0.77.
Sucker ratio based on length 1:1.6-2.2. Forebody 18-22% of body length. Anterior
testis 0.51-0.79X0.68-1.06 and posterior testis 0.52-0.91X0.76-0.95. Ovary 0.45-
0.65x0.59-0.75. Postovarian space 31-38% of body length. Eggs 24-30X16-21 um.
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Compared with T. aluterae, our specimens from D. holacanthus have wider body and
larger acetabulum, testes and ovary. We are provisionally placing these specimens in
I aluterae and additional collections may show the specimens to be placed in the
proper species.

Fellodistomidae

8. Discogasteroides ostracii (Yamaguti, 1934)

Material. From intestine of Ostracion immaculatus (Ostraciidae), Fukaura,
Ehime Prefecture, Japan, 25-V—-1972 (NSMT-P1 1002); intestine of O. immaculatus,
Tsushima, Nagasaki Prefecture, Japan, 12-VII-1973 (NSMT-PI 1510); intestine of O.
cubicus, Tanegashima, Kagoshima Prefecture, Japan, 16-XI-1974 (NSMT-PI 1712);
intestine of O. cubicus, Tanegashima, 20-XI1-1974 (NSMT-P1 1737); intestine of O.
cubicus, Tanegashima, 23-X1-1974 (NSMT-PI 1746); intestine of O. cubicus, Tane-
gashima, 24-X1-1974 (NSMT-Pl 1748); intestine of O. immaculatus, Kushimoto,
Wakayama Prefecture, Japan, 21-X-1979 (NSMT-PI 2229); and intestine of O. im-
maculatus, Kushimoto, 25-X-1979 (NSMT-P1 2259).

9. Lintonium laymani Skrjabin & Koval, 1957

Material. From stomach of Aluterus monoceros (Monacanthidae), Fukaura,
Ehime Prefecture, Japan, 24-V-1972 (NSMT-Pl 998); stomach of Thamnaconus
modestus, Takojima, Ishikawa Prefecture, Japan, 5-X-1984 (NSMT-PI 3033); stom-
ach of 7 modestus, Takojima, 6-V—1986 (NSMT-PI 3236); and stomach of 7. modes-
tus, Takojima, 12-V—-1986 (NSMT-PI 3265).

Remarks. Three fully gravid specimens from Thamnaconus modestus are:
Body plump, 6.10-6.95 long by 3.30-3.70 wide. Oral sucker 0.80-0.87x0.88—0.93.
Pharynx 0.30-0.35X0.35-0.42. Acetabulum 1.75-2.15X1.90-2.30, occupies 55-64%
of body width. Sucker ratio 1:2.2-2.5. Forebody 41-47% of body length. Testes
0.40-0.73X0.50-0.85. Posttesticular space 29-33% of body length. Ovary 0.40—
0.45X0.45-0.65. Eggs thick-shelled, 37-46X23-28 um.

Three specimens from Aluterus monoceros are: Body elongated, 6.93-8.40 long
by 2.28-2.75 wide. Oral sucker 0.68-0.85x0.78-0.90. Pharynx 0.30-0.33x0.35—
0.46. Acetabulum 1.28-1.38X1.45-1.53, occupies 54-67% of body width. Sucker
ratio 1:1.6-2.0. Forebody 45-47% of body length. Testes 0.55-0.83%0.43-0.85.
Posttesticular space 30-33% of body length. Ovary 0.40-0.48x<0.40-0.43. Eggs
rather thick-shelled, 35-45X19-26 um.

Layman (1930) reported the specimens from Cantherhines modestus (=Tham-
naconus m.) in the Sea of Japan as Steringotrema pulchrum. Skrjabin and Koval
(1957) recognized Lintonium laymani as a new designation for S. pulchrum of Lay-
man (1930).
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Yamaguti (1934) described the specimens from Monacanthus cirrhifer (=Steph-
anolepis c.) and Cantherhines unicornu in Japan as L. vibex. Manter and Pritchard
(1962) stated that the relative size of the acetabulum in Yamaguti’s specimens was
suggestive of L. laymani even though the eggs were slightly larger.

Machida (1971) also reported L. vibex from Navodon modestus (=Thamna-
conus m.) and Stephanolepis cirrhifer in the Sea of Japan. Stunkard (1978) men-
tioned that the specimens described by Yamaguti (1934) and Machida (1971) were
recognized as L. laymani.

Our specimens from Thamnaconus modestus agree fairly well with the diag-
noses of L. laymani given by Skrjabin and Koval (1957) and Manter and Pritchard
(1962). In our specimens, however, the relative size of acetabulum to body width
considerably varies and the eggs are larger.

Our specimens from Aluterus monoceros agree with the diagnosis of L. vibex by
Manter and Pritchard (1962) in the sucker ratio, and caeca and vitellaria not reaching
the posterior end of the body, but cannot be distinguished from L. laymani in other
respects. It is not certain whether the specimens from Thamnaconus modestus are the
same as those from Aluterus monoceros. We are tentatively placing our specimens in
L. laymani, so when additional material is examined, they can be placed in the proper
species.

10.  Pseudodiscogasteroides aluteri (Machida, 1972)

Material. From intestine of Aluterus scriptus (Monacanthidae), Ogasawara,
Japan, 9-VII-1976 (NSMT-P1 2006).

Remarks. Machida (1972) placed this species in the genus Paradiscogaster.
Bray (1984) stated that this species might be transferred to the genus Pseudodisco-
gasteroides. Only difference between Paradiscogaster and Pseudodiscogasteroides
seems to be that the vitellaria in the former lie in zone of caecal ends, whereas in the
latter they extend from the level of oral sucker or pharynx to the caecal ends.

Zoogonidae

Sacculoacetabulum gen. nov.

Zoogonidae. Lepidophyllinae. Body pyriform, spined. Oral sucker subterminal;
prepharynx absent; pharynx small; esophagus short; caeca reaching midlevel of
testes. Acetabulum in middle third of body, large, balloon-shaped, with narrow orifice
which is located at the midanterior edge and surrounded by strong sphincter. Testes
symmetrical, postacetabular. Cirrus sac claviform, extending to midacetabular level
or more posteriorly, containing bipartite seminal vesicle, prostatic vesicle and eversi-
ble cirrus. Genital pore on right body margin at level of caecal bifurcation. Ovary
median, dorsal to posterior region of acetabulum. Seminal receptacle and Laurer’s
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canal present. Vitellaria 8-13 large follicles on each side, from midacetabular to
midtesticular level. Uterus in hindbody; metraterm well-developed. Excretory vesicle
not observed. Intestinal parasites of marine teleosts.

Type species: Sacculoacetabulum ohjibah sp. nov.

11.  Sacculoacetabulum ohjibah sp. nov.
(Figs. 1-3)

Material. Ten specimens from intestine of Triodon macropterus (Triodonti-
dae), Nago, Okinawa Prefecture, Japan, 28—X1-1996 (NSMT-P1 4972, holotype and 9
paratypes).

Description.  Based on 10 specimens. Body pyriform, 1.18-1.85 long by 0.71—
1.05 wide at postacetabular level. Tegument with fine spines. Oral sucker spherical,
subterminal, 0.10-0.16X0.12-0.18; prepharynx absent; pharynx globular, 0.06—
0.09<0.06-0.11; esophagus short, 0.07-0.14 long, bifurcating midway between
suckers; caeca extending midlevel of testes. Acetabulum 0.45-0.78%<0.42—0.78, bal-
loon-shaped with narrow orifice which is located at the midanterior edge and sur-
rounded by strong muscular sphincter. The worm draws the host intestinal villi into
the acetabular lumen, and tightly holds the villi by the sphincter. Sucker ratio 1: 1.4
2.2. Forebody 38-50% of body length.

Testes spherical to ovoid, right testis 0.25-0.33X0.22-0.48 and left testis 0.23—
0.38X0.30-0.41, symmetrical, just behind middle of hindbody. Posttesticular space
15-22% of body length. Cirrus sac claviform, 0.30-0.67X0.09-0.14, terminating
posteriorly at midacetabular level or slightly beyond it, containing bipartite seminal
vesicle whose proximal vesicle thin-walled and distal vesicle thick-walled, oval to
tubular prostatic vesicle, and slender eversible cirrus. Genital pore on right body mar-
gin at level of caecal bifurcation.

Ovary ovoid, 0.11-0.27X0.20-0.34, median, dorsal to posterior region of ac-
etabulum, in contact with posterior edge of cirrus sac. Seminal receptacle 0.12—
0.19X0.18-0.29, just posterior to partially overlapping ovary. Laurer’s canal opening
dorsally in zone of ovary. Vitelline follicles large, 813 on right, 8-11 on left, from
midacetabular to midtesticular level. Uterus filling available space of hindbody. Me-
traterm well-developed, near 2/3 as long as cirrus sac. Eggs 20-26X12-16 um. Ex-
cretory pore terminal, vesicle not observed.

Remarks.  The genus Sacculoacetabulum is characterized by having a unique
acetabulum and two-chambered internal seminal vesicle. The acetabulum is like a
balloon in shape, with a narrow orifice which is located at the midanterior edge and
surrounded by the well-developed muscular sphincter. The other morphological fea-
tures, such as the caeca reaching to the testes, the testes arranged symmetrical in the
anterior hindbody, the large cirrus sac extending well to the acetabulum, and the dis-
tribution of vitellaria are like those of the lepidophylline Proctophantastes. The name
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