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Abstract Forty-seven noteworthy molluscan species from Mishima and Tsunoshima
islands, Japan Sea off Yamaguchi Prefecture, are reported and illustrated. Brookula
tanseimaruae is described as a new species. Eleven species are found to be new to
Japan Sea, and eight that had been originally described from Mishima Island by
Arthur ADAMS (1860-1865) but have never been collected therefrom up to date, were
re-discoverd from the type locality.

Introduction

The first survey of marine mollusks on the continental shelf of the western
Japan Sea was made by Arthur ADAMs with dredge of the R/V Acteon at the
depth of 63 fathoms off Mishima Island, Yamaguchi Prefecture, in 1859. In this
area he recognized 183 species, of which 163 were described as new species by
himself during 1860 to 1865. His new species were neither illustrated nor
measured in the original descriptions. Although only 73 species of them could be
identified because of clear context in the original descriptions, the remaining 110
species were left as unidentifiable species (KURODA, 1948).

In the 20th century, the S/S Soyo-Maru of the Imperial Fisheries Experimen-
tal Station surveyed the continental shelf bordering Japan during 1922-1930. On
this survey the dredge operations were carried out at 30 stations on the west of
Oki Islands, the western Japan Sea. The mollusks collected by the Soyo-Maru
survey were reported by HABE (1954, 1957, 1958a, b). Subsequently, TSUCHIDA
and HAYASHI (1994) recognized 192 molluscan species from lower-sublittoral
and bathyal zones off Cape Hinomisaki and Oki Straits in the biological materials
collected by the R/V Tansei-Maru, Ocean Research Institute, University of
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Tokyo. KAwAMOTO and TANABE (1956), IKEDA and TADA (1963), and TADA
(1964) listed mollusks collected by A. ADAMS, the S/S Soyo-Maru and the other
fishing boats from the Japan Sea off Yamaguchi Prefecture including Mishima
Island. Intensive investigation on mollusks of the continental shelf around
Mishima and Tsunoshima islands, however, has never been carried out since A.
ADAMS in 1859.

Recently, the R/V Tansei-Maru collected mollusks in the area around the
Mishima and Tsunoshima islands with dredge. The surveyed depth was 66—124
m on the continental shelf, or lower-sublittoral zone. A part of the mollusks
collected by this survey, namely Anatoma turbinata (A. ADAMS, 1862), Conradia
clathrata A. ADaMs, 1860, and Crossea miranda A. Adams, 1865, etc. were
already reported by TSUCHIDA (1991), TSUCHIDA et al. (1991b), TsuCHIDA and
SUGIMURA (1992), and HORI and TSUCHIDA (1994).

This paper gives taxonomical account with their distribution on the note-
worthy species including those new to the Japan Sea. A new species belonging to
the Skeneidae and ADAMS’ species that were rediscovered by this study are
described and illustrated here.

Materials and methods

Tsunoshima Island is situated at a distance of 5km from the western tip of
Honshu, and it is elongate in east-west direction having about 16 km in circumfer-
ence (Fig. 1). Mishima Island is situated at about 45 km northwest off Hagi City,
and it tapers northerly and widens southerly having about 18 km in circumference
(Fig. 1). The dredge operations were carried out at 2 stations off Tsunoshima
Island and at 6 stations off Mishima Island (Table 1).

The dredge (Ocean Research Institute, University of Tokyo type; ORI
dredge 1 m span, 5X5mm mesh of the codend) was dragged for about 5 minutes
after it reached to the bottom. However, at the station CB-0 and CB-1, it was
dredged for only 1 minute because the fuse wire was cut in an accident. The
dredged samples were shieved through 1 mm mesh on deck, and sorted carefully
there or in the laboratory.

The type specimen of the new species described in this paper is deposited in
the Natural Science Museum, Tokyo.

Synonymies are given to selected species of which nomenclatorial status has
been subtle.

Abbreviations: SL(L)=Shell length; SW(W)=Shell width; NSMT =Na-
tional Science Museum, Tokyo; CBM =Natural History Museum and Insitute,
Chiba.
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Fig. 1. Dredging stations by the R/V Tansei-Maru (KT-90-15 cruise).
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Table 1.
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Dredging stations off Mishima and Tsunoshima by the R/V Tansei-Maru (KT-90-
15 cruise).

Station

Data and Time

Postion

N. lat.

E. long.

Depth
(m)

Sediment

St.
St.
St.
St.
St.
St.

St.

St.

HK-2
HK-3
HK-4
HK-5
HK-6
CB-0

CB-1

CB-2

Oct.
Oct.
Oct.

Nov.
Nov.
Nov.
Nov.

Nov.

29, 19:
29, 20:
29,:23:
02, 10:
02, 08:
02, 17:

02, 16:

02, 14:

5121

40-19:
:02
53-24:
08-10:
0008 :
37-17:

14-16:

02-14:

47

17
11
40
18

13

34°25.2-34°25.2
34°30.1-34°30.2
34°50.3-34°50.4
35°55.1-35°55.2
35°02.9-35°03.0
34°52.9-34°52.9

34°54.5-34°54.4

34°58.8-34°58.1

130°46.8-130°46.6
130°52.2-130°52.3
130°05.3-130°05.4
131°18.7-131°18.6
131°31.0-131°30.4
131°10.6-131°10.6

131°07.6-131°07.5

131°04.8-131°05.6

8688

93-95

93-96
97
124
66

70-71

74-78

Sand

Sand

Sand

Sandy Mud

Sandy Mud

Coarsesand &
Gravels

Coarsesand &
Gravels

Coarsesand &

Gravels

Systematics
Phylum MOLLUSCA CUVIER, 1797
Class GASTROPODA CUVIER, 1797
Order VETIGASTROPODA SALVINI-PLAWEN, 1980
Family Scissurellidae GrAY, 1847

Anatoma lamellata (A. ADAMS, 1862b)
(Pl. 1, Figs. la, 1b)

[Japanese name: Kodemari-Kuchikire-Ebisu-Gai]

Anatomus lamellatus A. ADAMS, 1862b, p. 347.

Materials examined. 4 specimens, NSMT-Mo 70700 (St. HK-3).

The shell is obese biconical (W/L=1.1), somewhat thin, and opaque. The
protoconch has 1.5 whorl with numerous fine irregular dots on its whole surface
and a raised spiral keel on its adapical part, but vanishing abapically. Teleoconch
whorls are 4 in number, somewhat convex. At lower 1/3 part of each whorl is
present a well-defined spiral groove, of which margins are lamellarly and sharply
protruded. The inside of the spiral groove is sculptured by fine longitudinal lirae.
Surface except of the spiral groove is marked by longitudinal ribs and spiral lirae,
presenting a reticulated sculpture. The longitudinal ribs are thin, slightly lamel-
lated and flexuous, about 50 in number on the body whorl. The interspaces of the
ribs are about thrice as wide as the ribs themselves, and sculptured by fine growth
lines. The spiral lirae are narrow, feebler than longitudinal ribs, about 10 in
number above spiral groove. The width of interspaces of spiral lirae are partly
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irregular, but generally about 2 to 3 times as wide as lirae. The periphery of the
body whorl is rounded. The adapical part to spiral groove including the base of
the body whorl bears longitudinal ribs and about 20 spiral lirae. The strength and
condition of the intespaces of them are nearly the same to those of the adapical
part of each whorl. The umbilicus is wide and deep, of which inside is also
sculptured by longitudinal ribs and spiral lirae. The aperture is circular. The
columella is slightly concave, with lamellate callus which is continuous to the
inner lip. The outer lip is somewhat thin. The spiral groove near the outer lip is
incised for about 1/6 to 1/7 of turn.

Remarks.  Although Anatoma japonica (A. ADAMS, 1862) resembles this
species, the former differs from this species in having about 25 spiral lirae above
the spiral groove, and much finer and denser longitudinal ribs. The type locality
of this species is off Mishima Island, Yamaguchi Prefecture (A. ADAMS, 1862b).
Although TSUCHIDA et al. (1991) already described in Japanese with the drawing
of the present specimen, in this paper it was again described in English with the
photographs above.

Family Trochidae RAFINESQUE, 1815

Calliostoma sakashitai (SAKURAI, 1994)
(P1. 1, Figs. 2a, 2b, 2c)
[Japanese name: Miura-Ebisu-Gai]

Tristichotrochus sakashitai SAKURAI, 1994, pp. 288-289, 294, fig. 7.
Calliostoma sakashitai: HASEGAWA and SaIto, 1995, pp. 17, 33, pl. 2, fig. 5.

Material examined. 1 specimen, NSMT-Mo 70701 (St. HK-2).

The shell is small for the genus, high conic (L/W=1.2), thick, slightly
polished, and pale yellowish brown. The protoconch is white and smooth, with
1.5 whorl. Teleoconch whorls are 9.5 in number, with feebly convex walls. The
peripheral part of each whorl are decorated by several irregular red-brown
speckles. Surface is ornamented by narrow and granulated spiral lirae, 10~12 in
number on the body whorl, colored by alternating red-brown and pale yellow
dots. Although strength of lirae are not equal to each other, those situated on
adapical 1/3 and abapical 1/3 part of each whorl tend to be stronger than the
others. Interspaces of lirae are nearly equal to or slightly wider than lirae. The
periphery of the body whorl is somewhat angulated. The base is flat, sculptured
by 12-13 narrow and granulated spiral lirae. There is no umbilicus. The aperture
is quadrate-oval. The columella is thick and slightly concave. The inner lip is
covered by a thin callus. The outer lip is thick.

Remarks. The specimen is slightly smaller than the type specimen (NSMT-
Mo 70284). This species is closely similar to C. aculeatus SOWERBY, 1912 but the
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latter has stronger granules on spiral lirae and more angulated whorls. Although
the type locality of this species had been originally designated as off Yamakawa,
Kagoshima Prefecture (SAKURAI, 1994), later it was corrected to off Jogashima,
Sagami Bay (HASEGAWA & SAITO, 1994). This is first record of this species from
the Japan Sea and the second record of this species.

Family Skeneidae CLARK, 1851

Conradia clathrata A. ADAMS, 1860a
(PL 1, Figs 3a, 3b; Pl 4, Figs. 2a, 2b)
[Japanese name: Warabe-Shitadami]

Conradia clathrata A. ADAMS, 1860a, p. 410.
Conradia sp. Tsuchida et al., 1991, pp. 15-16, pl. 3, fig. 2.

Material examined. 1 specimen, NSMT-Mo 70702 (St. CB-2).

The shell is turbinate (L/W =1.2), thick, somewhat polished, and opaque.
The protoconch is entirely smooth, with 1.5 whorl. Teleoconch whorls are 4 in
number, with convex walls, separated by distinct and constricted sutures. Surface
is ornamented by longitudinal ribs and spiral keels, presenting reticulated sculp-
ture. Longitudinal ribs are conspicuous and somewhat flexuous, about 45 in
number on the body whorl. Interspaces of ribs are smooth and about twice as
wide as width of ribs. Spiral keels are 3 in number, encircling the adapical about
2/5, the abapical about 1/3 part and the periphery. They are nearly equal to each
other, acutely well-developed, overriding and stronger than longitudinal ribs. The
periphery of the body whorl is convex. The base is sculptured by longitudinal ribs
continueing from the adapical part of the body whorl and 4 additional spiral keels,
of which, the upper 2 are as strong as longitudinal ribs, while the abapical 2 are
as strong as those on the adapical part of the body whorl. On the surface near the
outer lip, the longitudinal ribs are occasionally fused forming a strong and high
varix. Interspaces of ribs are obviously and longitudinally sculptured by growth
lines. The umbilicus is somewhat wide and deep, marginated by a very highly
raised and strong fasciole. The inside of the umbilicus and the umbilical fasciole
are densely crenulated by well-defined growth lines. The aperutre is circular. The
columella is thick and concave. The columella, the inner lip and the outer lip are
continuously covered by a thick and polished callus. The margin of the outer lip
possesses 6 small projection that are extemities of spiral keels.

Remarks. The type locality is Korea Straits (A. ADAMS, 1860a). This
species has been reported also from Wakasa Bay (KANEKO, 1989), and Toyama
Bay (Ito, 1986).
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Lissostesta japonica (A. ADAMS, 1861b)
(PL 4, Figs. 1a, 1b)
[New Japanese name: Hatoko-Shitadami]

Adeorbis japonica A. ADAMS, 1861b, p. 246.

Materials examined. 2 specimens, NSMT-Mo 70703 (St. HK-2).

The shell is planoid (W/L=1.5), thick, white and somewhat translucent.
Teleoconch whorls are 4 in number, with slightly convex walls, and separated by
feebly constricted sutures. Surface is marked by coarse and obliquely flexuous
growth lines. The periphery of the body whorl is strongly rounded. The base is
relatively flat, sculptured only by fine growth lines. The umbilicus is very large
and deep, occupies about 1/4 of diameter of the base. The margin of the umbilicus
is roughly crenulated. The aperture is oval. The columella is thick and slightly
concave. The columella, the inner lip and the outer lip are continuously covered
by a thick callus. The adapical end of the outer lip produces anteriorly.

Remarks.  Although this species resembles L. sobrina (A. ADAMs, 1861),
the shell is higher with wider umbilicus in comparison with the latter. HABE
(1985) illustrated the syntype specimens of this species. The type locality of this
species is off Mishima Island (A. ADAMS, 1861b). This is the first re-discovery of
this species.

Brookula tanseimaruae sp. nov.
(PL. 1, Figs. 4a, 4b)
[New Japanese name: Tansei-Itokake-Shitadami]

Material examined. 1 Holotype, NSMT-Mo 70704 (St. HK-3).

The shell is somewhat helicoid (L/W =1.0), thin, and opaque white. The
protoconch has 1.5 whorls with 6 to 7 obsolete and thin spiral lines. The
interspaces of these spiral lines are wide and nearly equal in width to each other.
The whorls of the teleoconch are 2 in number, with rounded walls. Surface is
ornamented with pronounced and acute longitudinal ribs, 25 in number on the
body whorl. Interspaces of longitudinal ribs are 4 to 5 times as wide as the width
of ribs, sculptured by very fine growth lines and 4 spiral lirae. These spiral lirae
are narrow, much feebler than longitudinal ribs, and their interspaces of them are
about 4 to 5 times as wide as lirae. On the adapical part of each whorl the spiral
lirae become fainter and indistinct. The periphery of the body whorl is well-
rounded. The base has longitudinal ribs continuous from the adapical part of the
body whorl with 4 to 5 spiral lirae. Of these spiral lirae, the abapical ones become
stronger and nodulated by crossing with longitudinal ribs. The umbilicus is wide
and deep, sculptured by dense and obsolete longitudinal ribs and about 3 feeble
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spiral lirae. The aperture is circular. The columella carries of lamellated callus,
which is continuous to the whole margin of the aperture. The outer lip is
somewhat thin.

Type locality. Off Tsunoshima Island 93-95m depth, Yamaguchi (KT-90-
15, St. HK-3).

Remarks. Although this new species resembles Brookula stibarochila
WAREN, 1991 from Kermadec, the latter differs from the former in having
entirely smooth protoconch, decidedly angulated whorls, lamellated longitudinal
ribs, much wider interspaces of longitudinal ribs, and many distinct spiral lirae in
interspaces of ribs.

Order NEOTAENIOGLOSSA HALLER, 1882
Family Rissoidae GRrRAY, 1847

Microstelma japonica (A. ADAMS, 1860a)
(PL. 1, Figs. 5a, 5b)

Macrocheilus japonicus A. ADAMS, 1860a, p. 407.
?Amaurella japonica: THIELE, 1929, p. 260, fig. 274; WENz, 1941, p. 1035, fig. 2964.
Microstelma japonica: PONDER, 1985, p. 97, fig. 67.

Materials examined. 4 specimens, NSMT-Mo 70705 (St. HK-2); 1 speci-
men (St. HK-4).

The shell is ovate (L/W =1.7), thick, feebly polished, and opaque white. The
protoconch is globular and smooth. The whorls of the teleoconch are 6 in
number, convex, separated by distinct and deep sutures. The walls are feebly and
narrowly angulated immediately under sutures. Surface is marked by distinct and
slightly flexuous growth lines. The body whorl is large and swelled, occupies
about 2/3 of the shell length, with convex periphery. The umbilicus is narrow,
fissurate, with feebly angulated margin. The columella is thick and slightly
concave. The outer lip is thick, and its anterior part presents an indistinct shallow
and wide anterior canal. A polished and continuous callus covers the columella,
the inner lip and the outer lip.

Remarks. Although the protoconchs of the present specimens could not be
obesrved, PONDER (1985) described that the protoconch of this species from
Australia possesses 2 whorls.

THIELE (1929) doubtfully included Amaurella into the genus Acrybia in a
section of the Naticidae. WENZ (1941) supports Thiele’s assignment, and includ-
ed this species into the genus Bulbus (Syn. Acrybia). Later, PONDER (1985)
removed this species from the Naticidae to Microstelma of the Rissoidae.

OvAMA (1969) illustrated a similar specimen to this species as Amaurella
japonica, and gave it a Japanese name “Otohime-tamagai”. However, his speci-
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