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Abstract Thirteen species of ophiuroids belonging to 6 families and 11 genera were collected al
depths of 43-133 m in the westernmost part of the Sea of Japan in November 1999 and July 2000.
The following 5 species, were the first record from the sea: Ophiophrizus acanthius H. L. CLARK,
1911, Ophiocentrus koehleri GisLEN, 1926, Amphiura (A) leptobrachia Mukakami, 1942,
Amphiophivra pomphophora (H. L. CLark, 1911), and Ophiomusium scalare Lyman, 1878. The
zoogeography of ophiuroids oceurring in the Sea of Japan is also discussed.
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INTRODUCTION

Ninety-one species of ophiuroids belonging to 12 families and 32 genera have hitherto been
recorded from the Sea of Japan (Djakonov, 1954; [riMura, 1979; SuiN, 1992, 1995, 1996; SHiN and
Kon, 1993; Kocure and Havasni, 1998; KoGurg, 1999). During research cruises by TRV Toyoshio-
maru in 1999 and 2000, a total of 673 individuals of ophiuroids was collected from 14 stations set
on the continental shelf of the westernmost part of the Sea of Japan. These are assigned to 6
families, 11 genera and 13 species, including the new record from the sea. The present paper

briefly deals with the taxonormy, distribution and zoogeography of these ophiuroids.
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MATERIALS AND METHODS

Ophiuroids were collected from 14 stations in the westernmost part of the Sea of Japan with a

dredge (mouth area: 500 mun wide, 150 mm high; mesh size: 5 mm) and a sledge-net (mouth area:

1450 mm wide, 326 mum high; mesh size of last part: 0.33 mm) deployed by TRV Toyoshio-maru
(320t) (Fig. 1; Table 1), durinng November 17-18, 1999 and July 13-14, 2000. These gears were

towed along the bottom at a speed of 2 knot for five minutes.
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Ifig. 1. Locality of ophiuroids
Table 1. Locality of ophiuroids
. ) Gear (dredge or
Locality No.  Locality Date Depth(m)
sledge-net)

JSY406 North-West of Kaku-shima 3472850 N, 130°42.80' 12 1999/11417 105 dredge

JS9907 South-West of Mi-zima 34°40.80° N, 131°04.60' £ 199911417 98 dredge

JS9408 West off Senzaki 34°28.50' N, 131°13.80° £ 1999/1 1118 61 dredge, sledge-net
JSHU09 Last of Mizima 3474700 N, 131°20.00' E 199911418 99 dredge, sledge-nel
JSOY10 North of Kaku-shima 34°46.50' N, 130°45.00' £ 1999/11/18 116 dredge, sledge-nel
JS9911 North-Wesl of Kaku-shima  34°36.20' N, 130°31.80" 5 19991118 127 dredge, sledge-nel
JS0004 South of Toto B34°04.26' N, 129706817 B 2000713 122 dredge

JS0005 South of fzuhara Harbor 335927 N, 129°17.03' B 20007713 169 dredge

JS0006 South of fzuhara Harbor 33B0.21'N, 129°21.19'E 2000/7/13 133 dredge

J56008 North-West of Iki Isl. 38°58.14' N, 129°31.36' 200077713 101 dredge

JS0009 North of Iki Isl. 3409.40°N, 12970.42' E 200077713 116 dredge

JS0010 North of ki Isl. 340927 N, 129746.24' E 2000/7/13 105 dredge

J50011 Northi-West of Tki Isl, 33°5T23N, 1205424 £ 2000/7/14 86 dredge

JS0012 North of Karalsu 345.00° N, 130°01.18' B 2000/7/14 43 dredge
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RESULTS

A total of 673 individuals of ophiuroids collected during the cruises were assigned to six
families, 11 genera and 13 species (Table 2). Among these the following five species are the first
record from the Sea of Japan: Ophiophrizus acanthius H. L. CLarg, 1911, Ophliocentrus
koehleri  GisLeEN, 1926, Amphiura (A) leptobrachic Murakami, 1942, Amphiophiura
pomphophora (H. L. CLarg, 1911) and Ophiomusium scalare Lyman, 1878. The most abundant
species were Ophiura kinbergi (Liuncman, 1866) (10 stations, 539 inds.), followed by
Stegophiura sladeni (Duncan, 1879) (6 stations, 84 inds.). The taxonomic and distributional
notes are remarked, involving a few references with a good description.

Table 2. List of ophiuroids (Locality numbers correspond to Fig | and Table 1.)

Species Locality number (Number of specimens) Depth ()
Family Ophiomyxidae
Ophitophrizus acanthivs H. L. CLarg, 1911 JSH911 (24) 197
Family Amphiuridae
Amphinra (Amphinra) koreae Dinean, 1879 JS9909 (1), JS9916 (D) 99-116
Amphivra (Amphiura) leptobrachia Mirakast, 1942 JS0006 (1), JS0008 (3) 101
Ophiocentrus koehleri GisLEN, 1926 JS9910 (1), JS9911 (1), JS0005 (1), JSOOTL (1) 86-127
Family Ophiotrichidae
Ophiothrixz (Ophiothrix) panchyendylo H. L. CLagg, 191180004 (1) 122
Family Ophiodermatidae
Ophiopsamus anchista (H. L. CLark, 1911) S0004 (5) 122
Family Ophionereididae
Ophionereis dubia (MeLLER & TrosCHEL, 1842) J80006 (13, 1S0009 (1) 116-133
Family Ophiuridae (Subfam. Ophiurinae)
Ophivra kinbergi (LICNGuax, 1866) JS9907 (2), JSU809 (1), JS8910 (1),
JSOOTT (4557, JS0004 (19), JS0006(9), JS0009 (5,
011 (23), JS0012 (23) 43-133
Ophiochalsis aspera Kognigr, 1931 JSH910 (1) 16
Amphiophivra pomphophora (U L. Cuark, 1911} JS0604 (1) 122
Stegopteiura sladeni (Dixcay, 1879) 159906 (2), JSBY08 (4), 59908 (7), JS8910 (5),
JS9911 (653, JSoolL (1) 61-127
Stegophiura vivipara MatstMoro, 1915 JSG907 (1), JS0004 (2), JSO006 (1) 98-133
Family Ophivridae (Subfam. Ophiolepidinae)
Ophicmusinm scalare Lyvax, 1878 JS9911 () 127

TAXONOMY AND DISTRIBUTION

[Family Ophiomyxidae LJIUNGMAN, 1866
Ophiophrixus acanthius H. L. CLark, 1911
[Japanese name; Atsu-kawa-kumohitode]
(Plate 1A)
Ophiophrizus acanthius H. L. CLark, 1911: 273—274, fig. 137.
Locality: JS9911 (24 specimens).
Remarks: Disc diameter: minimum, 2.4mm, Maximum, 4.6mm.



4 Yoshiaki sttios, Susuran Gursixa, Katsuna Tasavasy, Iwao Komavasitt, Yeon-Gyu Leg, Koji Sero, Hidenor Tanaka, Kazutoshi Tauta, Akio Go and Kazumitsu Nasasuen

Distribution: Sagami Bay to Amakusa, Kyusyu (IRmMURA, 1990; IRIMURA el al., 1995). New
record from the Sea of Japan (present study).

Family Amphiuridae LJuNeMan, 1867
Ophiocentrus koehleri GISLEN, 1926
[Japanese name: Igaguri-kumohitode]
(Plate 1B)
Ophiocentrus verticillatus: MaTsumoro, 1917: 213, fig. 59,
Locality: JS9910 (1 specimen), JS9911 (1 specimen), JS0005 (1 specimen), JS0011 (1

specimen).
Remarks: Disc diameter: 3.5 mm (JS9910), 10.1 mm (JS9911), 3.7 mm (JS0005), 8.0 mm
(JSO01 D).

Distribution: Indo-West Pacific: in Japan, Sagami Bay to Amakusa, Kyushu (Irimura, 1991b).

New record from the Sea of Japan (present study).

Amphiura (Amphiura) koreae DUNCAN, 1879
[Japanese name: Chosen-kumohitode)]
Amphiura (Amphiura) koreae: MATSUMOTO, 1917: 198-199, fig. 53; IRIMURA, 1991: 140-141, pls. A-
B, fig. F.
Locality: JS9909 (1specimen), JS9910 (1specimen).
Distribution: Off Sanriku to Kyushu on the coast of the Pacific Ocean, Toyama Bay to the
Yellow Sea; the Sea of Japan (IRiMura, 1991a; present study).

Amphiura (Amphiura) leptobrachia Murakami, 1942
[Japanese name: Tsutsu-toge-kumohitode]
(Plate 1C)
Amphiura leptobrachia MuraraMi, 1942: 29, fig. 4.

Locality: JSO006 (1 specimen), JS0008 (3 specimens).

Remarks: The range of the disc diameter: 4.0mm (JS0006), 3.0-3.5mm (JS0008). The first
and second scales are round and larger than other scales. This species is closely related to
Amphaura (A) macraspis MurRakamt, 1942, but is distinguished from it by the slender radial
shields and the smaller oral shields. The only single specimen from JS0006 can be assigned to
Amphiura (A.) leptobrachia MURAKAM! on the basis of the following features, although the aboral
side of the disc is mostly damaged: the oral side is covered by fine scales; the radial shields are less
than half the disc radius, separated from each other, crescentic, twice as long as wide.

Distribution: Sagami Sea, (IriMura, 1991b). New record from the Sea of Japan (present

study).

[Family Ophiotrichidae Liuncvan, 1867
Ophiothrix (Ophiothrix) panchyendyta H. L. CLark, 1911
[Japanese name; Toge-kurmohitode]
(Plate 1)
Ophiothrixz panchyendyte H. L. CLark, 1911: 264-265, fig. 131; IRiMura, 1982: 47-52, fig. 29, pl. 2,
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fig. B, pl. 7, figs. 5-6, pl. 9, figs. 1-5, pl. 10, fig. 4.

Locality: JS0004 (1 specimen).

Distribution: Off Hokkaido to Kagoshima Bay, Korea Strait, the Bast China Sea, the Sea of
Japan (Irmmura, 1990; present study).

Family Ophiodermatidae Liuneman, 1867
Ophiopsamus anchista (H. L. CLARK, 1911)
[Japanese name: Me-nashi-kumohitode]
(Plate 1E)
Pectinwura anchista H. L. CLark, 1911: 23-25, fig. 1; Inmuna, 1982: 64-65, fig. 39.
Locality: JS0004 (5 specimens).
Distribution: Indo-West Pacific: in Japan, the Sea of Japan, Sagami Bay (Irmura, 1991b;

present study).

Family Ophionereididae Liuncman, 1867
Ophionereis dubia (MULLER & TROSCHEL, 1842)
[Japanese name: Amime-kumohitode]
(Plate 1F)
Ophionereis dubin: IRMURA, 1982: 71-72, fig. 43, PL 2 Fig. 6, PL 8 fig. 1.

Locality: JS0006 (1 specimen), JSO009 (1 specimen).

Remarks: In the present specimens, its peculiar color reticulation was not clearly recognized,
but these are distinguishable from a related species Ophionereis semoni (DODERLEIN, 1896) by
the presence of scales on the aboral side of the disc.

Distribution: Indo-West Pacific: in Japan, the Sea of Japan, Boso Peninsula (IrMuRa, 1991b;
IRMURA et al., 1995; present study).

Family Ophiuridae Lyman, 1865
Subfamilies Ophiurinae Lyman, 1865
Ophiura kinbergi (LIUNGMAN, 1866)
[Japanese name: Kushi-no-ha-kumohitode]
(Plate 13)
Ophivra kinbergi: Tavura, 1982: 89-90, fig. 55, pl. 14 fig. 3; Irimura, 1990: 96.

Locality: JS9907 (2 specimens), JS9909 (1 specimen), JS9910 (1 specimen), JS9911 (455
specimens), JS0004 (19 specimens), JS0006 (9 specimens), JS0009 (5 specimens), JS0011 (23
specimens), JS0012 (23 specimens).

Distribution: Indo-West, Pacific: in Japan, Mutsu Bay, the Sea of Japan, Honshu (IRIMURA, 1990;
present study).

Ophiochalsis aspera KoEHLER, 1931
Ophiochalsis aspera KoeHLER, 1931: 267-269, pl. 13 figs. 9-10.
Locality: JS9910 (1 specimen).
Distribution: Toyama Bay, Sagami Bay, Suruga Bay, Tosa Bay, the Sea of Japan,
Ambon(Indeonesia) (IriMura, 1991b; present study).
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Amphiophiura pomphophora (H. L. Crark, 1911)
Ophiura pormphophora H. L. Cuark, 1911: 89-91, fig. 29-30.

Locality: JS0004 (1 specimen).

Remarks: Disc diameter: 10.5mmm. The present specimen is slightly different from the original
description of Amphiophiura pomphophora by CLark (1911) as follows. In the present
specimen, the ventral arm plates are contacted with each other except at the tip of the arm,
whereas in the original description, those are contacted with each other proximally and the
following ones are separated from each other or slightly contacted with each other. The second to
fourth ventral arm plates in the present specimen are widely rectangular and ca. three times as
wide as long. In the original description, however, the second and third ones are square,
outwardly curved on the aboral side, and narrower in width than in the present specimen. Arm
spines of the present specimen are wide at the proximal arm segments; about as long as
corresponding proximal arm segments, hall’ as long as mid arm segments, one-third as long as
corresponding apical arm segments. In CLarg (1811), arm spines are cylindrical, half to one-third
as long as the corresponding arm segments.

Distribution: The [East China Sea, off Suzaki (Sagami-Nada) (Crarg, 1911). New record from

the Sea of Japan (present study).

Stegophiura sladeni (DuNcaN, 1879)
[Japanese name: Aka-hako-kumohitode]
(Plate 1H)
Stegophiura sladeni: IRMURA, 1982: 84-85, fig. b2, P1. 15 figs. 34; Irivmura, 1990: 99.
Locality: JS9906 (2 specimens), JS9808 (4 specimens), JS9909 (7 specimens), JS9910 (B
specimens), JS9911 (65 specimens), JS0011 (11 specimens).
Distribution: The Sea of Japan, the Yellow Sea, the East China Sea (IriMura, 1990; IRIMURA,

1991b; present study).

Stegophiura vivipara Matsumoro, 1915
[Japanese name: Ko-mochi-kumohitode]
(Plate 11)
Steqophiwra vivipara: IRIMURA, 1982: 86-87, fig. 53, PL. 15 figs. 12.
Locality: JS9907 (1 specimen); JS0004 (2 specimens), JSO006 (1specimen).
Distribution: The East China Sea, Toyama Bay, Choshi (IRiMura, 1991b; present study).

Subfamily Ophiolepidinae MaTtsunmoTo, 1915
Ophiomusium scalare Lyman, 1878
[Japanese name: Taira-ishigaki-kumohitode]
(Plate 1J)
Ophiomusium scalare: MATSUMOTO, 1917: 286, fig. 77; IniMura, 1990: 93.

Locality: JS9911 (2 specimens).
Remarks: Disc diameter: 11.2mm, 12.5mm.
Distribution: Indo-West Pacific: in Japan, Uraga Strait, off Kagoshima (IriMuRa, 1991b). New
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record from the Sea of Japan (present study).

DISCUSSION

Table 3 depicts the distribution and depth range of 91 species of ophiuroids collected from
the Sea of Japan in the previous and present studies. Their distributional patterns are assignable
to five basic types: (1) cosmopolitan (2 spp.); (2) North Pacific element, including circum-boreal
regions (26 spp.); (3) Indo-West Pacific element (28 spp.); (4) Bast Asia endemic element (22
spp.); (6) Endemic to Japan and its neibouring waters (12 spp.). The distributional pattern of one
species is unknown.

Among 13 species collected, 6 species are assigned to the Indo-West Pacific element:
Ophiocentrus koehleri, Ophionereis dubia, Ophiopsamus anchisla, Ophiura kinbergi,
Ophiomusium scalare and Ophiochalsis aspera. Species endemic to Bast Asia and Japan are
Amphiura (A) koreae, Ophiothriz (Ophiothriz) panchendyia, Stegophiura sladeni and S.
vivipara, and Ophiophrizus acanthius, Amphiura (A.) leplobrachia and Amphiophiura
pomphophora, respectively (CLark, 1991; Irnmura, 1990, 1991b; Inmura el al., 1995; present
study). Generally Ophiura sarséi LUTKEN, 1855, a representative of North Pacific element, is
distributed at depths of >200 1 in the southern part of the Sea of Japan (CLark, 1911), but has so
far been recorded also from depths of 30 to 60 m in the Korean waters (Suin, 1996). However it is
distinet that no species belonging to North Pacific element, including O. sarsii, were collected
from 43 to 133 m depths of the westernmost part of the Sea of Japan during the present cruises.
This is possibly due to a strong influence of the warm Tsushima Current in the westernmost part

of the Sea of Japan.
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Opliiophrizus acanthius H. L. CLark, 1911 Ophiocentrus koehleri GISLEN, 1926 (JS0011), disc

(J89911), disc diameter 4.6 nun, diameter 7.4 mm.

Amphivra (Amphivra) leptobrachic MURARAMI,
1942 (JSD008), disc diameter 3.2 mm.

Oplviopscamaus anchista (H. L. CLark, 1911 Ophionereis dubia (MULLER & TRoOsCHEL, 1842)
(JS0004), dise diameter 6.7 mm. (JS0006), disc diameter 3.4 mm.
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wro, 1915 (JS0004), Opliomusium scalare LyMaN, 1878 (J89911), disc

disc diameter 7.4 . diameter 12.5 mm.
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