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Introduction

The Sea of Japan (fiEast Sead in Korea) is a marginal, deep basin enclosed by
an island arc which separates it from the Paciyc Ocean. The sea is directly connected
with the Sea of Okhotsk by the Tatarsky (Mamiya) Strait, sometimes called fithe Gulf of
Tartary0, and with the East China Sea by the Tsushima and Korea Straits, between Korea
and Kyushu, Japan. Tsugaru Strait, between Honshu and Hokkaido, and La Perouse Strait
(or Soya), between Sakhalin and Hokkaido, connect the sea with the Paciyc Ocean. This
sea is rather isolated as the straits are shallow; the maximum depth of Korea Strait is
150 m, and Tsugaru Strait 200 m. Nevelskogoko Strait (northernmost Tatarsky Strait)
has a sill depth of 5 m, and La Perouse Strait 53 m. This suggests that the deep basin of
the Sea of Japan/East Sea has no exchange with deep Paciyc waters, the maximum depth
of the sea being 367013695 m in its eastern part. The Sea of Japan/East Sea is unique
among the enclosed seas of the northwestern Paciyc in having strong ocean currents in
the form of powerful streams. The sea is divided by a frontal zone, or fipolar fronto, into
two distinct areas: the southeastern warm-water area washed by the Tsushima Current
with three branches [Kawabe, 1982], and the northwestern area dominated by the cold
Liman(ian), Primorskoye, and North Korean Currents [Nishimura, 1983; Yurasov and
Yarichin, 1991]. This division is clearly repected in the biota and biogeography of
the sea. Biogeographically, the Sea of Japan/East Sea belongs to two regions (geographi-
cal zones or subzones): boreal, or temperate, and subtropical.

Taxonomic inventories are an essential requirement and a top priority for bio-
diversity science. Documenting diversity through monographs, taxonomic revisions,
and checklists is a major goal of taxonomic and biodiversity research. The need for
taxonomy has never been greater as we still cannot answer the simplest question
about biodiversity: fiHow many species are there?0 [Wheeler and Cracraft, 1997].
We do not even know whether the number of valid named Recent species of mollusks
is in the order of 45,000 or 130,000 [Bouchet, 2006]. The total number of marine
bivalves is currently about 8,000 species. However, new species of marine bivalves are
being described every month, with 389 species for the years 200072009 [Mikkelsen,
2011]. The bivalve molluscan diversity of the entire Sea of Japan/East Sea is unknown.
According to literature data, species richness of bivalve faunas in large bays and other
marine localities varies from 88 (Vostok Bay, Russia) to 211 (Sado Island, Japan)
(see Table). Crame [2000] estimated that about 256 living species exist in Far Eastern
Russia (Sea of Okhotsk, Kamchatka, Sakhalin, northern Sea of Japan/East Sea, and
part of the Bering Sea, i.e., between 430 and 66U N). Scarlato [1981] in his comprehen-
sive monograph on the bivalves of temperate latitudes of the Northwest Paciyc listed
279 species and subspecies. In the fiEast China Sea regiono, between 220 and 410 N,
which includes the East China Sea itself, the Yellow Sea, southern Honshu, Taiwan,
and Hong Kong, 1176 species are believed to exist [Crame, 2000]. For the seas along
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INTRODUCTION

Species richness of bivalve molluscan faunas in bays and some other localities
in the Sea of Japan/East Sea

Species

Locality - Reference
richness
Wakasa Bay (Honshu) 207 Ito [1990]
Tsukumo Bay
(Noto Peninsula, Honshu) 104 Habe [1973]
Ichikawa Prefecture
(around Noto Peninsula) 119 lto etal. [1986]
Kuroda [1957];
Sado Island 211 Honma and Kitami [1978, 1979, 1995]
Mano Bay (Sado Island) 103 Ito [1978]
Yeongil Bay (Korea) 98 Lutaenko et al. [2003; 2006]
: : Golikov and Scarlato [19671];
Possjet Bay (Russia) 97 Scarlato [1981]
\Vostok Bay (Russia) 88 Evseev [1981]
Amursky Bay (Russia) 119 Lutaenko [2002; 2003a]
Ussuriysky Bay (Russia) 124 Lutaenko [2005a; 2006]

the China coast, 1048 species are known [Xu, 1997]; 1472 are recorded from Japan
[Higo et al., 1999], and 449 are listed in the most comprehensive catalogue for Korea
[Lee J.-S. and Min, 2002].

Our catalogue contains 367 species and subspecies: 312 species are known for
South Korea, 50 species for North Korea, 158 species for southern Primorye, and
122 species for middle/northern Primorye in Russia (see below).

During the last decades, biodiversity in the marine and coastal zones has experi-
enced considerable pressure. This situation is absolutely novel in the history of life on
Earth and can be regarded as the Sixth Mass Extinction [Loreau, 2010]. The main causes
of biodiversity loss are habitat change, climate change, invasive species (the introduc-
tion of invasive exotic species), overexploitation of biological resources, and pollution.
In the area of the Sea of Japan/East Sea, the most important pressures on biodiversity are
overyshing, pollution, invasive species, and climate change [Lutaenko, 2010; Threatsé |,
2010]. Mollusks are the second largest group in terms of the number of species in marine
environments, and they play an important role in communities and ecosystems. The yrst
step for conservation of this regional biodiversity is preparing an inventory, and this is
the purpose of our catalogue.



HISTORICAL ASPECTS OF BIVALVE RESEARCH
IN KOREA AND RUSSIA

The bivalve molluscan fauna of the Sea of Japan/East Sea has been studied rather
comprehensively up to date, except for the deep-sea areas, but no inventory for the entire
sea has appeared. Japanese malacologists published the yrst catalogue of Japanese
mollusks in the early 1950s [Kuroda and Habe, 1952], and three detailed and updated
catalogues were compiled in the 1970s and 1990s [Higo, 1973; Higo and Goto, 1993;
Higo et al., 1999]. The Russian bivalve molluscan fauna of the northwestern Paciyc
was yrst summarized by Scarlato [1981], and then by Kafanov [1991] and Kantor and
Sysoev [2005].

Early Russian studies of bivalve mollusks in the Sea of Japan/East Sea started
with Schrenckds research in the northern part of the sea and also Sakhalin Island
[Schrenck, 1867]. He visited De Kastri (Chikhacheva) Bay (185411855), and obtained
some materials from other collectors, including the yrst Russian collection of mol-
lusks from middle Primorye (Olga Bay) and Peter the Great Bay (Zolotoy Rog Bay,
then known as Port May, and Possjet Bay) made by Maximovich, a botanist, in 1860
and 1861. Pre-World War 11 faunal and taxonomic studies in the Russian sector of
the Sea of Japan/East Sea were rare, e.g., Bartsch [1929], and the most signiycant con-
tribution was a book by Razin [1934]. Special studies on the bivalve fauna were begun
by the Zoological Institute of the then USSR Academy of Sciences in the 1950s11960s,
and the two yrst, most important works, were a review of Dysodonta [Scarlato, 1960]
and a landmark paper on the gastropod and bivalve faunas of Possjet Bay, adjacent
to the RussianTKorean border [Golikov and Scarlato, 1967]. Since that time, Peter
the Great Bay, lying in the southern part of Primorsky Krai [Territory] remains the most
malacologically-known area in Russian waters of the Sea of Japan/East Sea. Besides
Possjet Bay [see above; also Golikov and Scarlato, 1971], within Peter the Great Bay,
the Far East Marine Biosphere Reserve area [Moskaletz, 1984; 1990; Lebedev et al.,
2004; Lebedev, 2010; 2011], Vostok Bay [Evseev, 1976], Amursky Bay [Lutaenko,
2002; 2003a], Ussuriysky Bay [Lutaenko, 2005a; 2006], and part of Nakhodka Bay
[Lutaenko, 1999] have been studied with respect to species composition and distri-
bution of bivalve mollusks. There are many papers describing selected bivalves or
dealing with their nomenclature and systematics, based on materials mostly from Peter
the Great Bay and Primorye [Kafanov and Lutaenko, 1996; 1997a; b; 1998a; b; 1999;
Lutaenko, 1997; 2003b; 2004a; b; 2005b; c; d; 2009; Ivanova and Lutaenko, 1998;
Amano et al., 1999; Lutaenko and Yakovlev, 1999].

Areas situated north of Peter the Great Bay, designated herein as middle and
northern Primorye, are less malacologically studied. Scarlatods [1981] book is still
a major source of faunal information whereas Romeyko [1985] published only
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HISTORICAL ASPECTS OF BIVALVE RESEARCH IN KOREA AND RUSSIA

a biogeographical and ecological analysis of the bivalve fauna based on additional
materials, but the species list was never published. The latest information on bivalve
mollusks found in different bays of middle and northern Primorye is more relevant
[Lutaenko, 1999; Kolpakov, 2006a; b; 2008; 2009]. Evseev [1981] described in
detail the Holocene history of the bivalve molluscan fauna of Vostok Bay and Middle
Primorye. Taking into account other data on the Holocene mollusks of Primorye
[Lutaenko, 1988; 1991; 1993a; b; Taira and Lutaenko, 1993; Jull et al., 1994; Evseev
and Kiyashko, 1995; Rakov et al., 1996; Rakov and Tolstonogova, 1996; Rakov and
Lutaenko, 1997; Rakov, 1998; Rakov and Vostretsov, 1998; Rakov and Brodiansky,
2004; and others], the north-western part of the Sea of Japan/East Sea can be regarded
as one of the most studied areas in the north-western Paciyc Ocean, with respect to
the recent, post-glacial history of the molluscan fauna.

Important taxonomic and morphological information on the Nuculidae and
Carditidae of the Russian part of the Sea of Japan/East Sea was provided by Slodkewitsch
[1967], and Popov and Scarlato [1980] and Popov [1983], respectively.

A number of popular books with color illustrations and identiycation guides for stu-
dents, yshermen, and amateurs were published by Russian authors. A chapter on bivalve
mollusks was prepared by Scarlato [1976] in the identiycation book fiAnimals and Plants
of Peter the Great Bayo, which was the most studied region of the Russian coast at that
time. The most important identiycation book in the Soviet era was fiBivalve Mollusks
of Peter the Great Bayd by Volova and Scarlato [1980], published by the Institute of
Marine Biology and Far East State University for student purposes. It contains keys,
diagnoses, brief synonymies, and drawings of 94 species and subspecies known in the
shallow waters of the bay, and served as an important guide for students for many years.
Later, three atlases with color photographs appeared [Bogdanov and Sirenko, 1993;
Yavnov, 2000; Evseev and Yakovlev, 2006], and another atlas of commercial inver-
tebrates including bivalves, was published [Arzamastsev et al., 2001]. An attempt at
publication of a new guide-book for students with dichotomous keys covering bivalves
of Primorye [Rakov, 2006] was unsuccessful due to numerous mistakes, low quality of
illustrations, and ignorance of recent taxonomic literature.

The Korean fauna received little attention from malacologists in the nineteenth
and the yrst half of the twentieth century. However, some mollusk collections from
Korean waters had been made in the nineteenth century during the visit of H.M.S.
Samarang under the command of Captain Edward Belcher [Belcher, 1848]. Sub-
sequently, this collection was described in the fiZoology of the Voyage of H.M.S.
Samarango [Adams and Reeve, 1848]. Jeffreys [1879] described a collection of bivalves,
gastropods, and brachiopods, without illustrations, from Korea Strait. However, he
based his listing on the erroneous idea that a number of species from Japan or Korea
were the same as those in Europe: ficertain species ... are identical or varieties of Euro-
pean specieso [l.c., p. 418]. Some other European works of the nineteenth century dealt
mainly with freshwater or brackish water fauna. A review of these earlier works may be
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found in B.D. Lee [1956] and J.-S. Yoo [1976]. No comprehensive lists of Korean mol-
lusks were published until the yrst half of the twentieth century when Japanese authors
began to catalog the fauna. Nomura and Hatae [1928] discussed the distribution of 59
species of bivalves along the eastern, southern, and western coasts of Korea. Shiba
[1934] published the fiCatalogue of the Mollusca of Chosen (Corea)o enumerating 93
marine bivalves (excluding freshwater Unionidae and freshwater and brackish water
Corbiculidae). Korean national malacological studies started in the 1950s [Lee B.D.,
1956; 1958; etc.], and several identiycation guide-books with color photographs [Yoo,
1976; Kwon O.-K. et al., 1993; 2001; Kwon O.-K. and Lee, 1999; Min D.-K. et al.,
2004] and lists of Korean mollusks [Je, 1989; List of Animalsé , 1997; Lee J.-S. and
Min, 2002; Noseworthy et al., 2007] have been published. These works have contrib-
uted much to the understanding of the species composition of the molluscan fauna of
the Korean Peninsula.

Several studies along the Sea of Japan/East Sea coast of Korea were devoted
to regional faunas, yrst reports of species, and taxonomic reviews of bivalves.
Lutaenko et al. [2003; 2006] studied in details the bivalves of Yeongil Bay, the largest
bay on the eastern coast of South Korea; the same authors described molluscan beach
assemblages in six localities along the eastern coast of Korea (Kangnung, Chumunjin,
Taejin, Kallam, Chukpyon, Hupo and Chooksan) [Lutaenko et al., 2002]. Death shell
assemblages were studied on the southeastern continental shelf of Korea[Yoon S. etal.,
1994; Lee Y.G., 1997; 1998; Lee Y.G. et al., 2008]. The distribution, shell morpho-
logy, and taxonomy of selected species of Mytilus [Je et al., 1990; Yoo M.-S., 1992],
representatives of the families Arcidae, Parallelodontidae, Glycymerididae, Mytili-
dae, Pectinidae, Spondylidae, Limidae, Anomiidae and Ostreidae from Ullung Island
[Choe B.L. et al., 1994], the families Gryphaeidae and Ostreidae from Korean waters
[Qi and Choe, 2000], and additional species from Dokdo Islands [Hong B.K. et al.,
2008] were studied. A special publication describing and illustrating selected species
was devoted to the mollusks of Busan [Son M.-H. and Hong, 2005].

Bivalve mollusks, being one of the dominant groups in intertidal and subtidal
communities, were mentioned as part of various environmental and ecological studies
of the eastern coast of Korea: Onsan Bay [Rho et al., 1997], Ulsan Bay [Yi et al.,
1982], Busan coastal area [Lee J.H., 1976], Suyeong Bay, Busan [Hong S.Y. et al.,
1982], Naktong [Nakdong] River estuary, Busan [Bae K.S. and Yoon, 1988; 1989; Jang
and Kim, 1992; Lee H.-G. et al., 2005], Kijang and Haeundae, Busan [Lee I.K. et al.,
1984], Yong-ho Bay, Busan [Yi, 1975], Kangnun [Choi J.W. et al., 2000], and Aninjin
[Kim H.S. et al., 1983].

North Korean waters are poorly studied with respect to the mollusk fauna,
and the listing for this area is inevitably incomplete; the only Russian paper on
the North Korean bivalves [Evseev, 1996] was based on the materials collected by
the SovietTKorean Geoshelf Expedition [1987T1990]"[Markov et al., 2008]. Only one
North Korean book on mollusks is known to us: West Coast Mollusksé [1985].
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Each species in the catalogue compises a separate numbered entry. For each spe-
cies, we provide regional distribution (see below), zonal-biogeographical charac-
teristics, comments, if necessary, to clarify taxonomic/nomenclatural complexities
and geographical distribution, and a biology and ecology section with references. All
cited references are given in square brackets whereas authorsé names of species are in
round brackets if necessary and are not cited in the references section.

We divided the continental coast of the Sea of Japan/East Sea from Busan to

Tatarsky Strait into four main areas:

SK T South Korea;
NK T North Koreag;

SP T South Primorye (Peter the Great Bay), Russia;
MNP T Middle and North Primorye, Russia (Fig. 1).

Fig. 1. A map of the Sea of Japan/East Sea with indication of
the four main regions of the continental coast: SK T South
Korea, NK T North Korea, SP T South Primorye (corresponds
to Peter the Great Bay), and MNP T Middle and North
Primorye.

12

The limits of the Sea of Ja-
pan in the international sense
[Limits of Oceans and Seas, 1953]
lie from Cape Tuik (51045 N) to
Cape Sushcheva in the north to
33017l N on the Korean Peninsula
in the south, thus somewhat
south of Busan (35010( N). Along
the Korean coast, there are yve
provinces from south to north, North
Gyeongsang: Gyeongsangnam-do
(short form T Gyeongnam), South
Gyeongsang: Gyeongsangbuk-do
(Gyeongbuk), Gangwon: Gang-
won-do (Gangwon), South Ham-
gyung: Hamgyungnam-do (Ham-
nam), and North Hamgyung: Ham-
gyungbuk-do (Hambuk) (Fig. 2).
Gangwon Province is divided be-
tween North and South Korea, and
we mention each part separately
under either SK or NK. Where the
literature gives simply a distribu-
tion range, such as fieast coasto, we



FORMAT

have also included a citation
for the publication in which it
is found. The Russian coast of
the Sea of Japan/East Sea be-
longs to two higher adminis-
trative units T Primorsky Krai
(APrimorye0, or sometimes
called fiMaritime Provinceo)
and Khabarovsky Krai; the
border between them lies at
Cape Tumannyi (13902 E).
However, fPrimoryed has
some historical meaning, as
the entire Russian part of the
sea was originally called Pri-
morye. For that reason, Rus-
sian biogeographers (e.g.,
Kussakin [1990]) subdi-
vided the continental coast
of the Sea of Japan/East Sea
into Southern, Middle and
Northern Primorye, up to the
AGulf of Tartaryo, or Tatar-
sky Strait. In the compilation
of our catalogue we adopt
the same scheme, but we re-
gard the middle and northern
Primorye together, as there
are no exact data available
to provide separate lists for
those areas.

Fig. 2. A schematic map of Korea showing the provinces along
the eastern coast: Gyeongnam (Gyeongsangnam-do), Gyeongbuk
(Gyeongsangbuk-do), Gangwon (Gangwon-do), Hamnam (Ham-
gyungnam-do), and Hambuk (Hamgyungbuk-do).

For purpose of compilation of the catalogue, we used the following main sources:

SK T Kwon et al., 2001; Lee J.-S. and Min, 2002; Lutaenko et al., 2003;

Min D.-K. et al., 2004;

NK T West Coast Mollusksé , 1985; Evseev, 1996;
SP T Scarlato, 1981; Kafanov, 1991; Lutaenko, 2002; 2003a; 2005a;
MNP T Scarlato, 1981; Kafanov, 1991; Lutaenko, 1999.

Other additional papers are cited in the catalogue, if necessary. For a number of species
we give brief taxonomic and biogeographic comments.
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FORMAT

For each species, we give zonal-geographical characteristics. For information
about this approach and a clariycation of terms see: Scarlato [1981]; Kussakin [1990];
Lutaenko [1993a]. We recognize six major zonal-geographical groups:

1. tropical-subtropical (distributed southward to the Philippines, Vietham
and Indonesia);

2. subtropical (distributed southward to Taiwan and the northern part of
the South China Sea);

3. subtropical-lowboreal (limited both to subtropical seas and the Sea of
Japan/East Sea, southeastern Sakhalin, and the southern Kuril Islands);

4. lowboreal (limited to the Sea of Japan/East Sea from Peter the Great Bay,
northern Korea, and northern Honshu to southwestern Sakhalin, Aniva and
Terpenya bays, and the southern Kurile Islands);

5. widely distributed boreal (limited to the Sea of Japan/East Seas and
Hokkaido to the Bering Strait, along the Asian coast, and along the northern
American coast southward to California), and circumboreal (limited mainly
to temperate latitudes, both in the Atlantic and Paciyc Oceans, but also
partly to subtropical and arctic zones);

6. boreal-arctic (limited to both the temperate zone of the Paciyc Ocean
and the Arctic, and partly to the temperate Atlantic).

We checked the geographical distributions of many species using numerous litera-
ture sources not cited herein, and uniyed zonal-geographical characteristics will be used
in further analytical biogeographic reviews.

In our systematic arrangement at superfamily and family level we follow the most
recent and updated classiycation of the Bivalvia proposed by Bieler et al. [2010]. Other
taxa at the family level, such as subfamilies and tribes, are not included. Also we do not
use orders and clades; for instance, Bieler et al. [2010] mention that recent molecular
data do not support orders in the clade Heterodonta Neumayr, 1884, as reported in
their classiycation®.

In order to check the status of species and distributional records when compiling
the catalogue, the following collections were consulted: CAS, MIMB, MNHN, NHM,
SBMNH, ZIN, ZMFU, JNU, and the private collection of R.G. Noseworthy.

L After the catalogue was ynished, a new classiycation that summarizes the suprageneric taxonomy of the
Bivalvia, for the upcoming revision of the Bivalvia volumes of the Treatise on Invertebrate Paleontology, Part N,
was published [Carter et al., 2011].
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BIBLIOGRAPHY ON THE BIOLOGY
OF BIVALVE MOLLUSKS

The Sea of Japan/East Sea bivalve molluscan fauna is now one of the most
studied in eastern Asia, not only with respect to its species composition (except
for deep-water areas) but also in terms of the biology of bivalves. Three of the coun-
tries surrounding this sea have strong science infrastructure, and bivalve mollusks
play an extremely important role in the development and exploitation of their marine
bioresources. As a result, a large amount of literature has been published on vari-
ous aspects of molluscan biology, ecology, reproduction, recruitment, morphology,
aquaculture, and other topics. We decided that it is desirable and timely to summarize
the numerous Korean and Russian bibliographies on the biology of bivalves living
in the Sea of Japan/East Sea. In this regard, we included in the bibliography all pa-
pers available to us dealing with the biology of bivalves living in the western Sea of
Japan/East Sea and in the southern part of the Korean Peninsula, i.e., living in the East
China Sea or in the area known in Korea as the fiSouth Sea of Koread but excluding
very specialized papers on biochemistry, cell and tissue biology, food processing, and
other related topics. Most of the figrey literatureo, such as abstracts, reports, and theses,
was not included in the bibliography, although some Russian and Korean papers pub-
lished as extended abstracts or Russian ficonference materialso, often published with
references and illustrations, were regarded as necessary for citation. The compilation
of this bibliography aims to provide an extensive list, as comprehensive as possible,
relating to the various aspects of molluscan biology in the Sea of Japan/East Sea, to
facilitate access to, and diffusion of, relevant scientiyc works to the international
community. It also aims to make Korean, Japanese, and Russian biologists aware of
the huge amount of literature published on bivalve biology in the region, and previ-
ously unavailable due to language and political barriers. Of course, we were not able
to collect all sources dealing with regional bivalve biology, but we believe that our
bibliography contains the majority of the most important works. Thus, it will be very
useful because of the drastic increase in the number of publications in Korea and
Russia due to economic growth and scientiyc development.

In Russia, there is only one published bibliography on all aspects of biology
of the important commercial mussel, Crenomytilus grayanus (Dunker, 1853), which
contained Russian and some other references [Romeyko and Kafanov, 1983]; how-
ever; it is in Russian and outdated. A monograph summarizing a number of studies on
the Japanese scallop Mizuhopecten yessoensis (Jay, 1857) [Motavkin, 1986], a similar
publication on C. grayanus [Sveshnikov, 1983] and a book by Scarlato [1981] on
bivalves of the north-western Paciyc include many important references on the bio-
logy and ecology of mollusks of the Sea of Japan/East Sea; however, all three books
are written in Russian.
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BIBLIOGRAPHY ON THE BIOLOGY OF BIVALVE MOLLUSKS

When searching papers on the biology of bivalve mollusks, we extensively used
the Korea Science Citation Index Service (http://ksci.kisti.re.kr/main/main.ksci),
which is a platform that offers a diversity of signiycant information, such as the
searching of research data and databases of papers that appear in major Korean jour-
nals of science and technology; and KoreaScience, the Korean Science and Tech-
nology Gateway (https://www.koreascience.or.kr/) T an online information resource
which provides scientiyc and technical information such as journal articles, news,
and information concerning organizations, and mainly collects resources available in
the English language; it is maintained by the Korea Institute of Science and Techno-
logy Information (KISTI), the national scientiyc and technical information center in
Korea. Also very useful was the Russian Electronic Library (http://elibrary.ru/),
the largest Russian information portal of science, technology, and education containing
full texts of more than 1900 national journals. Long-term work in the libraries of
the IMB (Vladivostok), Central Library of the Far East Branch, Russian Academy of
Sciences (Vladivostok), Korea Ocean Research and Development Institute (Ansan),
and private libraries of the late Prof. Alexander I. Kafanov (IMB), Dr. Jong-Geel Je
(formerly of KORDI), Prof. Kwang-Sik Choi (Jeju National University, Jeju Island),
Dr. Eui-Hyeong Lee (formerly of Korea University, Seoul), and Dr. Eugene V. Coan
(Palo Alto) allowed us to obtain necessary references for our bibliography on the bio-
logy and ecology of mollusks of the Sea of Japan/East Sea.

In most cases, Korean scientiyc publications have English translations of both
journal and paper titles, and also English abstracts. This was not the case in Russia,
especially in the Soviet era, when many books, actually collections of papers, did not
have original English translations and abstracts. In this case, we indicate in square
brackets filn Russiano after the reference and, in other cases, filn Russian with English
abstracto. However, a majority of Soviet/Russian periodicals do have English abstracts.
Moreover, many journals published by the former USSR Academy of Sciences (now
Russian Academy of Sciences) have been translated into English by various publishing
companies in the USA, Europe, and Russia, where papers appear with slightly different
titles and different pagination. In the bibliography we include only original Russian
versions of publications. Information about transliteration and further translation ver-
sions is given below:

Biologiya Morya T Marine Biology, Vladivostok (translated into English
as The Soviet Journal of Marine Biology in 197571991; Russian Journal
of Marine Biology since 1992);

Doklady Akademii Nauk SSSR T Reports of the USSR Academy of
Sciences, Moscow; since 1992 T Doklady Akademii Nauk (natural science
papers translated as Doklady Biological Sciences);
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BIBLIOGRAPHY ON THE BIOLOGY OF BIVALVE MOLLUSKS

Ekologiya T Ecology, Ekaterinburg (translated into English as Soviet
Journal of Ecology in 1971711991; Russian Journal of Ecology since
1992);

Genetika T Genetics, Moscow (translated into English as Russian
Journal of Genetics);

Gidrobiologichesky Zhurnal T Hydrobiological Journal, Kiev, Ukraine;

Izvestiya Rossiyskoy Akademii Nauk. Seriya Biologicheskaya T
Proceedings of the Russian Academy of Sciences. Biological Series,
Moscow (translated into English as Biology Bulletin);

Izvestiya TINRO T Proceedings of the Paciyc Research Institute of
Fisheries and Oceanography, Vladivostok (TINRO-Center since 1994;
direct translation: fiPaciyc Research Fisheries Centero, but still Izvestiya
TINRO on the cover of the periodical; in some volumes in the 1940s,
the English title was given as Bulletin of the Paciyc Scientiyc Institute of
Fisheries and Oceanography);

Okeanologiya T Oceanology, Moscow (translated as Oceanology);
Rybnoye Khozyaistvo T Fisheries, Moscow;

Trudy VNIRO T Proceedings of the All-Union Research Institute of
Marine Fisheries and Oceanography and Proceedings of the All-Russian
Research Institute of Marine Fisheries and Oceanography, Moscow;

Proceedings of VNIRO on the cover of some issues;

Tsitologiya T Cytology, Leningrad; St. Petersburg (translated as Cell and
Tissue Biology);

Voprosy Rybolovstva T Problems of Fisheries, Moscow;
Zhurnal Obschey Biologii T Journal of General Biology, Moscow;

Zoologichesky Zhurnal T Zoological Journal, Moscow (selected
translated papers appear in various translation journals).
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Abbreviations

aucct. T auctorum: of authors, not as proposed originally
e.g. T exempli gratia: for example

et al. T et alia: and others

ex T came from

i.e. Tid est: that is

I.c. T loco citato: in the place cited

s.l. T sensu lato: in the broad sense

CAS T California Academy of Sciences, Invertebrate Zoology and Geology
Department, San Francisco, USA

ICZN T International Code of Zoological Nomenclature

IMB T A.V. Zhirmunsky Institute of Marine Biology, Far East Branch
of the Russian Academy of Sciences, Vladivostok, Russia

JNU T Jeju National University, Korea

MIMB T The Institute Museum, A.V. Zhirmunsky Institute of Marine
Biology, Far East Branch of the Russian Academy of Sciences,
Vladivostok, Russia

MNHN T Mus®um National déHistoire Naturelle, Paris, France

MNP T Middle and Northern Primorye

NHM T The Natural History Museum, Mollusca Section, London, UK
NK T North Korea

RGN T Ronald G. Noseworthy collection

SBMNH T Santa Barbara Museum of Natural History, Santa Barbara,
USA

SK T South Korea
SP T Southern Primorye

TINRO T Paciyc Research Institute of Fisheries and Oceanography
(at present, TINRO-Center T Paciyc Research Fisheries Center)

ZIN T Zoological Institute, Russian Academy of Sciences, St. Petersburg,
Russia

ZMFU T Zoological Museum, Far East Federal University, Vladivostok,
Russia (until April 2010, Far East National (or State) University)
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A CATALOGUE OF THE LIVING BIVALVIA
OF THE CONTINENTAL COAST
OF THE SEA OF JAPAN/EAST SEA

Subclass PROTOBRANCHIA Pelseneer, 18892
Superfamily NUCULOIDEA Gray, 1824

Family Nuculidae Gray, 1824

1. Nucula (Nucula) paulula A. Adams, 1856

Regional distribution: SK: Gyeongnam, Ulsan.
Zonal-biogeographical characteristics: Subtropical.
Comments: A possible syntype is ygured by Higo et al. [2001].
Biology and ecology: Noseworthy and Choi [2010].

2. Nucula (Leionucula) tenuis (Montagu, 1808)

PI. 1, Figs. KN
Regional distribution: SK: Gyeongbuk, Gyeongnam; SP; MNP.
Zonal-biogeographical characteristics: Widely distributed boreal species penetrating
to subtropical waters (Yellow Sea: see: Xu [1999]; Lutaenko [2002]).
Comments: Scarlato [1981] divided this species into two subspecies: the nominate
subspecies and Nucula tenuis expansa Reeve in Belcher, 1855. According to Bernard
[1983Db], N. expansa is a compressed form of Nucula bellotii A. Adams, 1865; another
form, inpated, is Nucula inpata Hancock, 1846. At the same time, N. bellotii is a cold-
water variant of N. tenuis [Bernard, 1983b] and the lack of latitudinal or ecological
pattern in the distribution of the two species suggests that they should be synonymized
[Coan et al., 2000]. Scarlato [1981] also considered N. inpata as a separate species with
two subspecies: boreal-arctic N. inpata inpata and arctic N. inpata romboides Scar-
lato, 1981, which seems to be a separable species [Coan et al., 2000]. Kafanov [1991]
regarded N. bellotii as a subspecies of N. tenuis with N. inpata, N. expansa and N. inpata
romboides as its synonyms. The taxonomy of the N. tenuis complex is much in need of
revision, using molecular studies.

Bergmans [1991] showed that genus Ennucula Iredale, 1931, proposed for smooth-
margined Nucula Lamarck, 1799, is a synonym of Leionucula Quenstedt, 1930; we
accept the latter as a subgenus of Nucula.

Biology and ecology: Scarlato [1981]; Lutaenko [2002]; Lutaenko et al. [2003]; Tokmakova et al.
[2006].

2 Two Korean species of Solemyidae Gray, 1840 appear to be restricted to the southwestern area of the coun-
try, including Jeju Island [Min D.-K. et al., 2004]. Kamenev [2009] recorded Solemya (Petrasma) pervernicosa
Kuroda, 1948 from Tatarsky Strait, near Sakhalin Island, at a depth of 330 m.

20



FAMILY NUCULIDAE

3. Nucula (Leionucula) ovatotruncata (Scarlato in Volova et Scarlato, 1980)
Pl. 1, Figs. O, P
Regional distribution: SP; MNP.
Zonal-biogeographical characteristics: Lowboreal.
Comments: This species was synonimyzed with N. tenuis by Coan et al. [2000]. In MNP
area, it is known from Kievka Bay (4205 N) [Scarlato, 1981].
Biology and ecology: Golikov and Scarlato [1967]; Lutaenko [2002].

4. Acila (Acila) divaricata (Hinds, 1843)

Pl. 1, Figs. ATF
Regional distribution: SK: Gangwon, Gyeongbuk, Gyeongnam, Busan.
Zonal-biogeographical characteristics: Subtropical-lowboreal.
Comments: Acila (Acila) divaricata vigilia Schenck, 1936 was listed for Gangwon and
Gyeongbuk in SK [Min D.-K. et al., 2004; as fiA. divaricata vigilao]. This subspecies
is a synonym of A. divaricata [Kafanov, 1991]. This species was recorded in Russian
waters of the Sea of Japan/East Sea only around Moneron Island, south-western Sakhalin
[Scarlato, 1981] and may also occur in northern Primorye. The species was recorded for
Busan as fiAcila mirabiliso (=Nucula mirabilis Adams et Reeve, 1850, a synonym of
A. divaricata) [Lee J.H., 1976; Hong S.Y. et al., 1982]. The holotype of A. divaricata
vigilia is ygured by Higo et al. [2001].

5. Acila (Truncacila) insignis (Gould, 1861)

PIl. 1, Figs. GTJ; Text-yg. 3
Regional distribution: SK: Gangwon, Gyeongbuk; NK: Gangwon; SP; MNP.
Zonal-biogeographical characteristics: Subtropical-lowboreal.
Comments: According to Scarlato [1981], this species is known in Primorye north to
Kievka Bay (4205 N); Evseev [1981] recorded it north to Neprimetnaya Bay. The holo-
type is ygured by Johnson [1964] and Higo et al. [2001].

Biology and ecology: Golikov and Scarlato [1967]; Zolotarev [1976; 1980; 1989]; Evseev [1981];
Selin [1999c]; Yavnov [2000]; Lutaenko [2002]; Lutaenko et al. [2003]; Tokmakova et al. [2006].

Fig. 3. Acila (Truncacila) insignis (Gould, 1861): SP, Possjet Bay, depth 315 m, shell length 14.1 mm,
ZMFU 10698/Bv-965.
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SUBCLASS PROTOBRANCHIA

Superfamily NUCULANOIDEA H. et A. Adams, 1858
Family Nuculanidae H. et A. Adams, 18583

6. Nuculana (Nuculana) sadoensis (Yokoyama, 1926)

PIl. 1, Figs. QTT
Regional distribution: SK: Gangwon; SP; MNP.
Zonal-biogeographical characteristics: Subtropical-lowboreal.
Comments: We prefer to recognize this species as a valid one although some authors
either synonymized Leda sadoensis Yokoyama, 1926 with Nuculana (Nuculana)
pernula (M¢ller, 1779) [Coan et al., 2000] or regarded it as a subspecies of the latter
[Scarlato, 1981].
Biology and ecology: Scarlato [1981].

7. Nuculana (Nuculana) pernula (M¢ller, 1779)

Regional distribution: SK: Gangwon; ?SP; MNP.

Zonal-biogeographical characteristics: Widely distributed boreal-arctic.

Comments: Leda pernuloides Dunker, 1882 listed for Gangwon by Korean workers
[Min D.-K. et al., 2004; as Nuculana pernula pernuloides] is a synonym of this
species.

Biology and ecology: Evseev [1981]; Scarlato [1981]; Tokmakova et al. [2006].

8. Nuculana (Nuculana) minuta (M¢ ller, 1776)

Pl. 2, Figs. E, F
Regional distribution: SP; MNP.
Zonal-biogeographical characteristics: Widely distributed boreal-arctic.
Comments: Although Scarlato [1981; as Nuculana (Nuculana) minuta angusticauda
Scarlato, 1981] recorded this species only for northern Primorye, we recently found
Nuculana cf. minuta in Peter the Great Bay [Lutaenko, 2002].

9. Nuculana (Nuculana) kawamurai Habe, 1961

Regional distribution: SK: fieast coasto [Min D.-K. et al., 2004; as Nuculana (Nuculana)
pernula kawamurai Habe, 1961].
Zonal-biogeographical characteristics: Subtropical.

10. Nuculana (Thestyleda) yokoyamai (Kuroda, 1934)

Regional distribution: SK: Gangwon.
Zonal-biogeographical characteristics: Subtropical.

3 Record of Nuculana (Nuculana) sachalinica Scarlato, 1981 from Gangwon, SK [Choi J.-W. et al., 2000],
a bathyal species known previously only from the Sea of Okhotsk [Scarlato, 1981] needs special veriycation.
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FAMILY YOLDIIDAE

11. Nuculana (Thestyleda) acinacea Habe, 1958

Regional distribution: SK: Gangwon.
Zonal-biogeographical characteristics: Subtropical.

12. Robaia robai Kuroda, 1929

Regional distribution: SK: Gangwon; SP.

Zonal-biogeographical characteristics: Subtropical.

Comments: The holotype is ygured in the Catalogueé [1996] and by Higo et al.
[2001].

Biology and ecology: Scarlato [1981].

13. Robaia habei Scarlato, 1981

Regional distribution: SK: Gangwon; SP; MNP.

Zonal-biogeographical characteristics: Widely distributed boreal.

Comments: This species is recorded for Kangrung [Kangnung] in Gangwon
[Choi J.-W. et al., 2000].

Biology and ecology: Scarlato [1981]; Zolotarev [1989].

Family Yoldiidae Dall, 1908

14. Yoldia (Yoldia) myalis (Couthouy, 1838)

Regional distribution: SK: Gangwon.

Zonal-biogeographical characteristics: Circumboreal.

Comments: Coan et al. [2000] placed records of the Atlantic Nucula limatula auctt., non
Say, 1831 in the northern Paciyc in the synonymy of this species. Korean workers (e.g.,
Min D.-K. et al. [2004]) illustrate typical Y. myalis under the heading Yoldia (Yoldia)
limatula (Say, 1831). Higo et al. [1999] erroneously listed Y. limatula in the Japanese
fauna, including the Sea of Japan/East Sea (Oga Peninsula and northwards) but they
miss Y. myalis, too. It is of interest that this species was not recorded in Russian waters
of the Sea of Japan/East Sea.

15. Yoldia (Yoldia) hyperborea (A.A. Gould, 1841)

Regional distribution: SK: Gangwon: SP; MNP.

Zonal-biogeographical characteristics: Widely distributed boreal-arctic.

Comments: Yoldia amygdalea (Valenciennes, 1846) is a synonym of Y. hyperborea
[Coan et al., 2000]. Syntypes of Y. amygdalea are illustrated by Lutaenko and H®ros
[2011].

16. Yoldia (Yoldia) bartschi Scarlato, 1981

Regional distribution: SP; MNP.
Zonal-biogeographical characteristics: Widely distributed boreal.
Biology and ecology: Scarlato [1981].
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SUBCLASS PROTOBRANCHIA

17. Yoldia (Cnesterium) notabilis Yokoyama, 1922
Regional distribution: SK: Gyeongbuk.
Zonal-biogeographical characteristics: Subtropical-lowboreal.
Comments: Records of Y. notabilis for SP [Golikov and Scarlato, 1967; Kafanov, 1991;
Lutaenko, 1999; 2002; 2005a] are erroneous and may refer to Yoldia (Cnesterium)
seminuda Dall, 1871 [Lutaenko and H®ros, 2011].
Biology and ecology: Lutaenko et al. [2003].
18. Yoldia (Cnesterium) keppeliana Sowerby 111, 1904
PI. 3, Figs. ETH; Text-ygs. 4, 5
Regional distribution: SP; MNP.
Zonal-biogeographical characteristics: Lowboreal.
Comments: A syntype is ygured herein (Fig. 5) for the yrst time.
Biology and ecology: Lutaenko [2002]; ?Tyurin and Drozdov [2005a].

Fig. 4. Yoldia (Cnesterium) keppeliana Sowerby I1I, 1904: SP, Possjet Bay, depth 32 m, shell length
37.7 mm, ZMFU 32602/Bv-5021.

Fig. 5. Yoldia keppeliana Sowerby I1l, 1904: ygured syntype, location unknown, NHM reg. no.
1904.12.23.155.
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FAMILY YOLDIIDAE

19. Yoldia (Cnesterium) johanni Dall, 1925
PI. 3, Figs. ATD; Text-yg. 6
Regional distribution: SK: Gangwon; SP; MNP.
Zonal-biogeographical characteristics: Lowboreal.
Comments: Syntypes are ygured by Matsukuma et al. [1991] and Higo et al. [2001].
Biology and ecology: Scarlato [1981]; Lutaenko [2002].

Fig. 6. Yoldia (Cnesterium) johanni Dall, 1925: SP, Peter the Great Bay, Cape Bryusa, depth 30 m, shell
length 27.9 mm, ZMFU 32605/Bv-5024.

20. Yoldia (Cnesterium) seminuda Dall, 1871
Pl. 3, Figs. I, J; Text-yg. 7
Regional distribution: SP; MNP.
Zonal-biogeographical characteristics: Widely distributed boreal.
Biology and ecology: Scarlato [1981]; Lutaenko [2002]; ?Tyurin and Drozdov [2005a].

Fig. 7. Yoldia (Cnesterium) seminuda Dall, 1871: SP, Possjet Bay, Troitsa Bay, depth 38 m, shell length
40.6 mm, ZMFU 32603/Bv-5022.

21. Yoldia (Cnesterium) toporoki Scarlato, 1981
PI. 2, Figs. GTJ

Regional distribution: SP; MNP.
Zonal-biogeographical characteristics: Lowboreal.
Biology and ecology: Scarlato [1981].
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SUBCLASS PROTOBRANCHIA

22. Megayoldia thraciaeformis (Storer, 1838)
PI. 2, Figs. ATD

Regional distribution: SK: Gangwon; SP; MNP.
Zonal-biogeographical characteristics: Circumboreal.
Biology and ecology: Scarlato [1981]; Zolotarev [1989]; Tokmakova et al. [2006].

23. Portlandia lischkei (Smith, 1885)

Regional distribution: SK: Gangwon; SP; MNP.
Zonal-biogeographical characteristics: Widely distributed boreal.
Comments: A possible syntype (NHM) is ygured by Higo et al. [2001].
Biology and ecology: Scarlato [1981].

24. Portlandia toyamaensis (Kuroda, 1929)
Text-yg. 8

Regional distribution: SK: Gangwon; SP; MNP.
Zonal-biogeographical characteristics: Subtropical.
Biology and ecology: Scarlato [1981].

Fig. 8. Portlandia toyamaensis (Kuroda, 1929): SP, Peter the Great Bay, south of Furugelma Island,
depth 160 m, shell length 14.8 mm, ZMFU 32604/Bv-5023.

25. Portlandia sp.
Regional distribution: SK: fiEast Sead [Min D.-K. et al., 2004].

26. Yoldiella derjugini Scarlato, 1981

Regional distribution: SP; MNP.
Zonal-biogeographical characteristics: Widely distributed boreal.
Biology and ecology: Scarlato [1981]; Lutaenko [2002]; Belan T. and Belan [2008].

27. Yoldiella philippiana (Nyst, 1844)

Regional distribution: SK: Gangwon.
Zonal-biogeographical characteristics: Circumboreal.
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Subclass AUTOBRANCHIA Grobben, 1894
Superfamily ARCOIDEA Lamarck, 1809

Family Arcidae Lamarck, 1809

28. Arca boucardi Jousseaume, 1894

Pl. 5, Figs. ETH; Text-yg. 9
Regional distribution: SK: Gangwon, Gyeongbuk, Gyeongnam, Busan; NK: Hamnam;
SP; MNP.
Zonal-biogeographical characteristics: Subtropical-lowboreal.
Comments: This species previously found only in SP [Scarlato, 1981] later was recorded
from MNP [Lutaenko, 1999; Kolpakov, 2006a]. A syntype of A. boucardi (MNHN) is
ygured by Lutaenko and Maestrati [2007].
Biology and ecology: Golikov and Scarlato [1967]; Smirnova [1973]; Zhirmunsky [1973]; Zolotarev
[1976; 1980; 1989]; Evseev [1981]; Berger et al. [1982]; Kulikova et al. [1987]; Kulikova and Kolo-

tukhina [1989]; Yavnov [2000]; Lutaenko [2002]; Kim I.-H. [2004]; Moshchenko and Belan [2005];
Tokmakova et al. [2006]; Drozdov et al. [2009].

Fig. 9. Arca boucardi Jousseaume, 1894: SP, Possjet Bay, Troitsa Bay, shell length 47.9 mm, ZMFU
16100/Bv-2551.

29. Arca avellana Lamarck, 1819
Pl. 6, Figs. A, B
Regional distribution: SK: Gyeongnam; Ullung Is.
Comments: This species was found in Ullung Island [Choe B.L. et al., 1994] and
may be found in the future on the coast of Gyeongnam.
Zonal-biogeographical characteristics: Tropical-subtropical.

30. Nipponarca bistrigata (Dunker, 1866)
Pl. 6, Figs. E, F

Regional distribution: SK: Busan.
Zonal-biogeographical characteristics: Subtropical.
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31. Barbatia (Savignyarca) virescens (Reeve, 1844)

Regional distribution: SK: Gangwon.
Zonal-biogeographical characteristics: Tropical-subtropical.
Comments: A syntype is ygured by Higo et al. [2001].
Biology and ecology: Kim I.-H. [2004].

32. Barbatia (Abarbatia) trapezina (Lamarck, 1819)

Regional distribution: SK: Ulsan.

Zonal-biogeographical characteristics: Tropical-subtropical.

Comments: If identiycation of AAbarbatia limao by Yi et al. [1982] for Ulsan Bay is
correct, this species inhabits the east coast of Korea. Arca lima Reeve, 1844 (=Barbatia
lima) is a synonym of B. trapezina which belongs to the fifoliata/decussata complexd
[Garc?a and Oliver, 2008].

33. Barbatia (Ustularca) stearnsii (Pilsbry, 1895)

Regional distribution: SK: Ullung Is. [Choe B.L. et al., 1994].
Zonal-biogeographical characteristics: Tropical-subtropical.

34. Barbarca tenella (Reeve, 1844)

Regional distribution: SK: Gangwon.

Zonal-biogeographical characteristics: Tropical-subtropical.

Comments: This record from Aninjin (Gangwon) [Kim H.S. et al., 1983] needs in
veriycation.

35. Anadara (Scapharca) kagoshimensis (Tokunaga, 1906)

PI. 5, Figs. ATD
Regional distribution: SK: Gangwon, Gyeongbuk, Busan; NK: Hambuk, Hamnam.
Zonal-biogeographical characteristics: Subtropical.
Comments: Bernard et al. [1993] discovered that the name Anadara (Scapharca)
subcrenata (Lischke, 1869), widely used in the Asian literature, is preoccupied (non
Arca subcrenata Michelotti, 1861). Although they proposed a new replacement name
for this taxon (Scapharca sativa Bernard, Cai, and Morton, 1993), they also listed
[l.c., p. 25] Scapharca kagoshimensis (Tokunaga, 1906) with a preoccupied senior syno-
nym Arca subcrenata Lischke, 1869 in the synonymy. Arca kagoshimensis Tokunaga,
1906 is the yrst valid name for this species [Evseev and Lutaenko, 1998; Lutaenko,
2002]. This species existed in Peter the Great Bay in the Holocene but then became
extinct in the Late Holocene [Lutaenko, 1993a; c; 2002].

Biology and ecology: Whang et al. [1977]; Yoo S.K. [1977]; Lee J.H. [1998]; Lee S.Y. and Kim [2003];
Kim 1.-H. [2004]; Kim C.W. et al. [2006]; Kim S.Y. et al. [2008; 2009]; Jung et al. [2010].
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36. Anadara (Scapharca) broughtonii (Schrenck, 1867)
PI. 4, Figs. ATH; Text-yg. 10

Regional distribution: SK: Gyeongnam, Busan; SP.

Zonal-biogeographical characteristics: Subtropical.

Comments: This species existed in the Holocene on the coast of middle Primorye but
then became extinct in the Late Holocene [Lutaenko, 1993a; c]. Yokogawa [1997] and
Feng et al. [2011] found that Chinese representatives of this species are different from
Japanese ones at the level of species or subspecies based on morphological and genetic
analyses. Cho E.-S. et al. [2007] detected considerable genetic differences between the
Korean, Chinese, and Russian populations of A. broughtonii.

Biology and ecology: Razin [1934]; Golikov and Scarlato [1967]; Yoo S.K. [1969]; Kim J.D. and Koo
[1973]; Smirnova [1973]; Choe K.J. [1974]; Yoo M.-S. and Yoo S.K. [1974]; Kim W.S. and Kim
[1976]; Pyenetal. [1976]; Zolotarev [1976; 1980; 1989]; Rho and Pyen [1977]; Yoo S.K. et al. [1977;
1990]; Chang Y. J. [1979]; Kim J.D. et al. [1979]; Kim Y. et al. [1981]; Berger et al. [1982]; Dzyuba
and Maslennikova [1982]; Kwon W.-S. and Cho [1986]; Radashevsky [1989]; Motavkin et al. [1990];
Chun Y.-Y. et al. [1991]; Mun [1992]; Popov [1992]; Yoo M.-S. et al. [1992]; Chung E.-Y. et al.
[1994]; Lee J.M. et al. [1997]; Cho B.-K. and Kim [1999]; Selin [1999c; 2000]; Kang K.-H. et al.
[2000]; Maslennikova [2000]; Yavnov [2000]; Gabaev and Oliyrenko [2001]; Lee J.S. [2002];
Lutaenko [2002]; Lee S.Y. and Kim [2003]; Afeichuk et al. [2004]; Kim I.-H. [2004]; Kim C.-K. et al.
[2004]; Min K.-S. et al. [2004a]; Afeichuk [2005]; Cho E.-S. et al. [2005; 2007; 2009]; GabaevV et al.
[2005]; Sokolenko and Sedova [2005]; Belan T. and Belan [2006]; Gabaev and Kolotukhina [2006];
Kim B.-H. et al. [2006; 2007; 2008]; Kim C.W. et al. [2006]; Shin Y.K. et al. [2006; 2008; 2009a; b];
Silina [2006a]; Sokolenko et al. [2006]; Tokmakova et al. [2006]; Kim J.-B. et al. [2007]; Oliyrenko
[2007a; b]; Drozdov et al. [2009]; Sedova et al. [2007; 2009]; Mok et al. [2010]; Rha et al. [2010];
Min B.H. et al. [2011].

Fig. 10. Anadara (Scapharca) broughtonii (Schrenck, 1867): SP, Amursky Bay, depth 4 m, shell length
90.9 mm, ZMFU 12635/Bv-1636.

37. Acar plicatum (Dillwyn, 1817)

Regional distribution: SK: Gyeongbuk; Ullung Is.
Zonal-biogeographical characteristics: Tropical-subtropical.
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Family Noetiidae Stewart, 1930

38. Striarca symmetrica (Reeve, 1844)

PI. 6, Figs. C, D
Regional distribution: SK: Ulsan, Busan; Ullung Is.
Zonal-biogeographical characteristics: Tropical-subtropical.
Comments: This species was recorded from Ulsan Bay by Yi et al. [1982].

39. Estellacar olivacea (Reeve, 1844)

Regional distribution: NK: fieast coasto [West Coast Mollusksé , 1985].
Zonal-biogeographical characteristics: Tropical-subtropical.

Family Parallelodontidae Dall, 1898

40. Porterius dalli (E.A. Smith, 1885)

Pl. 6, Figs. G, H; PI. 7, Figs. A, B
Regional distribution: SK: Gangwon, Gyeongbuk, Gyeongnam; Ullung Is.
Zonal-biogeographical characteristics: Subtropical.
Comments: Holotype (NHM) is ygured by Higo et al. [2001].

Family Glycymerididae Dall, 1908

41. Glycymeris (Glycymeris) yessoensis (Sowerby 111, 1889)
Pl. 7, Figs. CTF; Text-yg. 11

Regional distribution: SK: Gyeongbuk, Gangwon; NK: Hamnam, Gangwon; SP; MNP
Zonal-biogeographical characteristics: Lowboreal.

Biology and ecology: Golikov and Scarlato [1967]; Zolotarev [1976; 1980; 1981; 1989]; Vasilieva
[1978]; Vasilieva et al. [1979]; Zolotarev et al. [1980]; Evseev [1981]; Yaroslavtseva et al. [1981];
Berger et al. [1982]; Tarasov et al. [1982]; Rybakov [1983a; 1986]; Drozdov and Kasyanov [1985];
Radashevsky [1989; 1993]; Paschenko and Drozdov [1991]; Popov [1992]; Selin [1999c]; Yavnov
[2000]; Tokmakova et al. [2006].

Fig. 11. Glycymeris (Glycymeris) yessoensis (Sowerby I11, 1889): SP, Peter the Great Bay, Popova Island,
shell length 45.6 mm, ZMFU 26582/Bv-4497.
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FAMILY LIMOPSIDAE

42. Glycymeris (Glycymeris) aspersa (A. Adams et Reeve, 1850)
Pl. 8, Figs. A, B

Regional distribution: SK: Gangwon, Gyeongbuk; Ullung Is.
Zonal-biogeographical characteristics: Tropical-subtropical.
Comments: The holotype (NHM) is ygured by Higo et al. [2001].

43. Glycymeris (Glycymeris) imperialis Kuroda, 1934
Regional distribution: SK: Gangwon, Busan.
Zonal-biogeographical characteristics: Subtropical.

Comments: The holotype is ygured by Higo et al. [2001].

44. Glycymeris (Glycymeris) albolineata (Lischke, 1872)
Regional distribution: SK: Gangwon, Gyeongnam, Gyeongbuk.
Zonal-biogeographical characteristics: Subtropical.

45. Glycymeris (Glycymeris) cf. rotunda (Dunker, 1882)

Pl. 8, Figs. C, D
Regional distribution: SK: Gangwon, Gyeongbuk.
Zonal-biogeographical characteristics: Subtropical.

46. Tucetonella munda (Sowerby I11, 1903)

Pl. 8, Figs. E, F

Regional distribution: SK: Gangwon.
Zonal-biogeographical characteristics: Subtropical.
Comments: The holotype (NHM) is ygured by Higo et al. [2001].

Superfamily LIMOPSOIDEA Dall, 1895
Family Limopsidae Dall, 1895

47. Limopsis belcheri (Adams et Reeve, 1850)
Regional distribution: SK: Gyeongnam.
Zonal-biogeographical characteristics: Tropical-subtropical.
Comments: Limopsis tokaiensis Yokoyama, 1910 listed by Kwon et al. [2001] is
a synonym of this species. Possible type material of L. belcheri (NHM) is ygured by
Higo et al. [2001].

48. Empleconia cumingii (A. Adams, 1863)
PI. 9, Figs. ATD
Regional distribution: SK: Gangwon, Gyeongbuk.
Zonal-biogeographical characteristics: Subtropical.

Biology and ecology: Lutaenko et al. [2003].

49. Crenulilimopsis crenata (A. Adams, 1863)

Regional distribution: SK: Gangwon.
Zonal-biogeographical characteristics: Tropical-subtropical.
Comments: Possible syntypes (NHM) are ygured by Higo et al. [2001].
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Superfamily MYTILOIDEA Raynesque, 1815
Family Mytilidae Raynesque, 1815

50. Mytilus (Mytilus) galloprovincialis Lamarck, 1819

PI. 15, Figs. ETH; Text-yg. 12
Regional distribution: SK: Gangwon, Gyeongbuk, Gyeongnam, Busan; Ullung Is.;
SP; MNP.
Zonal-biogeographical characteristics: Circumboreal-subtropical.
Comments: M. galloprovincialis is a native of Europe and the Mediterranean Sea; it
appeared in Japan by the end of the 1920s. Early records from China, in the 1950s, were
listed as AMytlus edulus L., 17580; this species has also been recorded from Hong Kong,
from around 1981, and SP, at the beginning of the 1980s [Wilkins et al., 1983; Wang and
Qi, 1984; Morton, 1987; Gosling, 1992; lvanova and Lutaenko, 1998; Lee J.-S. et al.,
2010]. Peter the Great Bay is a hybrid zone between M. galloprovincialis and Mytlus
trossulus A.A. Gould, 1850, which has been demonstrated by both morphological and
genetic methods [lvanova and Lutaenko, 1998; Skurikhina et al., 2001]. Extensive
hybridization of M. galloprovincialis with M. trossulus in Hokkaido was recently con-
yrmed with the existence of two hybrid zones [Brannock et al., 2009]. In Russia, this
species is known in Peter the Great Bay, Moneron Island, northern Sea of Japan/East
Sea, and Kunashir Island (Kurile Islands) [Ivanova, 1985; Ivanova and Lutaenko, 1998],
but empty shells were recently found in MNP, at VVladimir Bay, in 2003.
Biology and ecology: Choi W.-H. [1970]; Yoo S.K. et al. [1970; 1988; 1990]; Bae S.W. [1979]; Shepel
[1982b; 2010]; Chang D.-S. et al. [1987]; Kim S.Y. and Lee [1988]; Je et al. [1990]; McDonald et al.
[1990]; Choi H.-G. et al. [1992]; Kepel and Ozolinsh [1992]; Lee J.-S. et al. [1992; 1997]; Lee
S.H. [1994]; Lee I.S. et al. [1995]; Ivanova and Lutaenko [1998]; Kim Y.S. and Moon [1998]; Hur
and Hur [2000]; Skurikhina et al. [2001]; Park H.-S. et al. [2004]; Szefer et al. [2004]; Sung et al.
[2005]; Wi et al. [2005]; Kim C.W. et al. [2006]; Evseev and Kolotukhina [2008]; Kim Y.S. et al.
[2008]; Semenikhina et al. [2008]; Gabaev [2010b]; Ju et al. [2010; 2011]; Mok et al. [2010].

51. Mytilus (Mytilus) trossulus A.A. Gould, 1850

Pl. 14, Figs. ATL; Text-yg. 13
Regional distribution: SP; MNP.
Zonal-biogeographical characteristics: Circumboreal.
Comments: There is no evidence of the existence of this species in SK [Je et al., 1990;
Min D.-K. et al., 2004], and numerous previous records of fiM. eduliso and associated
biological and ecological data refer to M. galloprovincialis.
Biology and ecology: Scarlato [1960; 1981]; Golikov and Scarlato [1967]; Gorin and Murakh-
veri [1973]; Smirnova [1973]; Leibson and Movchan [1975]; Kozlitina [1976]; Zolotarev [1976];
Kasyanov et al. [1980; 1983]; Sergeeva [1980]; Gabaev [1981; 2009; 2010a; b]; Kartavtsev [1981];
Berger et al. [1982]; Shepel [1982b; 19864; b; 2010]; Zvyagintsev et al. [1982]; Rybakov [1983a; 1986];
Buyanovsky and Kulikova [1984]; Kharazova et al. [1984; 1987]; Dolgov [1985]; Drozdov and Kasya-
nov [1985]; Malakhov and Medvedeva [1985a; 1991]; Selin [1985; 1990b]; Brykov et al. [1986a; b;
1996; 2004; 2000]; Drozdov and Reunov [1986a; 1997]; Kucheryavenko et al. [1986]; Yakovlev
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Fig. 12. Mytilus (Mytilus) galloprovincialis Lamarck, 1819: SP, Peter the Great Bay, Bolshoy Pelis Island,
shell length 71.5 mm, ZMFU 9813/Bv-400.

[1986a; b]; Yaroslavtseva et al. [1986]; Zhirmunsky [1986]; Kafanov and Romeyko [1987]; Kasy-
anov [1987]; Kavun and Khristoforova [1987]; Khristoforova and Kavun [1987]; Kulikova and
Naidenko [1987]; Sergeeva et al. [1987]; Kulikova and Kolotukhina [1989; 1991]; McDonald et al.
[1990]; Grigoryeva and Regulev [1991]; Gulbin and Shadrin [1991]; Kepel and Ozolinsh [1992];
Karaseva [1993]; Karaseva and Medvedeva [1993]; Khristoforova et al. [1993]; Shadrin and Gulbin
[1994]; Frolova and Leibson [1996]; Korn and Kulikova [1997]; Zolotarev and Shurova [1997];
Chernyaev et al. [1998]; Kafanov and Drozdov [1998]; Kolotukhina and Semenikhina [1998];
Afeichuk and Mokretsova [2000]; Chichvarkhin et al. [2000]; Nikiforov [2000]; Yavnov [2000];
Isaeva et al. [2001]; Skurikhina et al. [2001]; Evseev et al. [2002; 2006; 2011]; Lutaenko [2002];
Polyakova [2002]; Ponurovsky et al. [2002]; Nikiforov and Lykova [2003]; Yaroslavtseva and Ser-
geeva [2003; 2005; 2006; 2007]; Nikiforov and Budnik [2004]; Zvyagintsev [2004]; Belogurova and
Maslennikov [2005]; Gabaev et al. [2005]; Grigoryeva et al. [2005]; Lyashenko [2005]; Radovets and
Khristoforova [2006]; Tokmakova et al. [2006]; Vekhova [2006]; Evseev and Kolotukhina [2008];
Nikiforov and Zvyagintsev [2008]; Semenikhina et al. [2008].

52. Mytilus (Mytilus) coruscus Gould, 1861
PI. 13, Figs. ETL

Regional distribution: SK: Gangwon, Gyeongbuk, Gyeongnam, Busan; Ullung Is.; SP.
Zonal-biogeographical characteristics: Subtropical.
Comments: The holotype is ygured by Johnson [1964] and Lutaenko [2005d].
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Fig. 13. Mytilus (Mytilus) trossulus A.A. Gould, 1850: SP, Peter the Great Bay, Furugelma lIsland,
Zapadnaya Bay, shell length 49.6 mm, ZMFU 19057/Bv-2637.

Biology and ecology: Golikov and Scarlato [1967]; Smirnova [1973]; Zhirmunsky [1973]; Yoo S.K.
and Kang Y.-J. [1974]; Zolotarev [1976; 1980; 1989]; Zolotarev and Ignatiev [1977]; Ignatiev and
Romanenko [1980]; Evseev [1981]; Scarlato [1981]; Gogolev [1983]; Reunov and Drozdov [1987];
Selin [1988]; Je et al. [1990]; Drozdov and Reunov [1997]; Jeon and Han [1998]; Kafanov and
Drozdov [1998]; Chichvarkhin et al. [2000]; Hur and Hur [2000]; Yavnov [2000]; Semenikhina
and Kolotukhina [2001]; Evseev et al. [2002]; Park H.S. et al. [2002]; Selin and Vekhova [2002;
2004b]; Wi et al. [2003; 2005]; Shin Y.K. and Wi [2004]; Vekhova [2007; 2008]; Evseev and Kolo-
tukhina [2008]; Radovets and Khristoforova [2008]; Semenikhina et al. [2008]; Gabaev [2010b];
Kim J.-H. et al. [2010a]; Mok et al. [2010]; Kulikova et al. [2011].

53. Crenomytilus grayanus (Dunker, 1853)
PI. 10, Figs. ATD

Regional distribution: SK: Gangwon, Gyeongbuk; NK: Hamnam, Gangwon; SP; MNP.
Zonal-biogeographical characteristics: Lowboreal.

Biology and ecology: Razin [1927; 1934]; Markovskaya [1952]; Gordeeva [1957]; Scarlato [1960;
1981]; Golikov and Scarlato [1967]; Sadykhova [1968; 1969a; b; 1970; 1971]; Smirnova [1968;
1973]; Biryulina [1972]; Dzyuba [1972; 1974; 1979]; Naydin et al. [1973]; Zhirmunsky [1973]; Kuti-
shchev and Drozdov [1974]; Zolotarev [1974a; b; 1976; 1980; 1989]; Leibson and Frolova [1975;
1994]; Leibson and Movchan [1975]; Kartavtsev and Nikiforov [1976]; Kasyanov et al. [1976;
1980; 1983]; Kozlitina [1976]; Kutishchev [1976; 1977]; Sveshnikov et al. [1976]; Sveshnikov
[1977; 1983]; Sveshnikov and Kutishchev [1976]; Avdeev [1977]; Varaksin [1977]; Wiegman [1977;
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1979a; b]; Zolotarev and Ignatiev [1977]; Motavkin et al. [1978; 1990]; Drozdov [1979; 1980]; Leib-
son and Usheva [1979]; Mileikovsky [1979]; Zolotarev and Selin [1979]; Ignatiev and Romanenko
[1980]; Selin [1980; 1981; 1984; 1991; 2011]; Zolotarev et al. [1980]; Kharazova et al. [1981; 1984];
Pudovkin et al. [1981]; Selin and Ponurovsky [1981]; Berger et al. [1982]; Shepel [1982a; 2010];
Motavkin and Varaksin [1983]; Rybakov [1983a; 1986]; Drozdov and Nistratova [1984]; Dolgov
[1985]; Drozdov and Kasyanov [1985]; Gabaev [1986; 2010b]; Frolova [1986; 1988a; b; 1993a; b];
Mandryka [1986]; Selin and Chernyaev [1986]; Luchsheva and Kovekovdova [1988]; Naidenko and
Varaksin [1988]; Kulikova and Kolotukhina [1989]; Kalashnikova and Aizdaicher [1993]; Karaseva
[1993]; Khristoforova et al. [1993]; Radashevsky [1993]; Shulkin and Chernova [1994]; Shulkin and
Kavun [1994; 1995]; Berger and Kharazova [1997]; Drozdov and Reunov [1997]; Korn and Kulikova
[1997]; Kafanov and Drozdov [1998]; Chichvarkhin et al. [2000]; Frolova and Leibson [2000; 2002];
Yavnov [2000]; Gavrilova [2002]; Gavrilova and Zhembrovskiy [2000]; Evseev et al. [2002; 2006;
2011]; Lutaenko [2002]; Selin and Vekhova [2002; 2003; 2004a; b]; Shulkin et al. [2002; 2003];
Kim I.-H. [2004]; Podgurskaya et al. [2004]; Kavun and Shulkin [2005]; Ovsyannikov and Sidyakov
[2005]; Podgurskaya and Kavun [2005]; Zvereva and Vysotskaya [2005]; Sokolenko et al. [2006];
Tokmakova et al. [2006]; Usheva and Frolova [2006]; Usheva et al. [2006]; Vekhova [2006; 2007;
2008]; Sedova et al. [2007]; Evseev and Kolotukhina [2008]; Galysheva [2008]; Radovets and Khris-
toforova [2008]; Semenikhina et al. [2008]; Sidyakov [2008]; Yaroslavtseva and Sergeeva [2009a; b;
2010]; Kotsyba and Vaschenko [2010].

54. Musculista senhousia (Benson in Kantor, 1842)

Pl. 11, Figs. E, F
Regional distribution: SK: Gyeongnam, Busan; SP; MNP.
Zonal-biogeographical characteristics: Subtropical-lowboreal.
Comments: A syntype is ygured by Higo et al. [2001].
Biology and ecology: Scarlato [1960; 1981]; Golikov and Scarlato [1967]; Kasyanov et al. [1983];
Kulikova and Kolotukhina [1989]; Drozdov and Reunov [1997]; Kafanov and Drozdov [1998];
Lim and Park [1998]; Evseev et al. [2002]; Lutaenko [2002]; Moshchenko and Belan [2005];

Kim C.W. et al. [2006]; Evseev and Kolotukhina [2008]; Kim Y.S. et al. [2008]; Semenikhina et al.
[2008]; Liang et al. [2009].

55. Musculus niger (Gray, 1824)

Pl. 13, Figs. C, D
Regional distribution: SP; MNP.
Zonal-biogeographical characteristics: Widely distributed boreal.
Biology and ecology: Scarlato [1960; 1981]; Lutaenko [2002].

56. Musculus laevigatus (Gray, 1824)
Pl. 13, Figs. A, B
Regional distribution: SP; MNP.
Zonal-biogeographical characteristics: Widely distributed boreal.
Comments: A record of M. laevigatus from Ullung Island [Choe B.L. et al., 1994]
is erroneous and refers to another species of Musculus.

Biology and ecology: Scarlato [1960; 1981]; Zhirmunsky [1973]; Drozdov and Kasyanov [1985];
Drozdov and Reunov [1997]; Yavnov [2000]; Lutaenko [2002].
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57. Musculus discors (L., 1767)

Pl. 12, Figs. ATD
Regional distribution: SP; MNP.
Zonal-biogeographical characteristics: Widely distributed boreal-arctic.
Biology and ecology: Scarlato [1960; 1981]; Lutaenko [2002].

58. Musculus glacialis (Leche, 1883)
PI. 12, Fig. E
Regional distribution: SK: Gangwon; SP; MNP.
Zonal-biogeographical characteristics: Widely distributed boreal-arctic.
Comments: The synonym of this species is Mytilus corrugatus Stimpson, 1851
non Brongniart, 1823, non R.A. Philippi, 1846 [Coan et al., 2000].

59. Musculus koreanus Ockelmann, 1983

PI. 12, Figs. Fil
Regional distribution: SK: Gangwon; NK; SP.
Zonal-biogeographical characteristics: Lowboreal.
Comments: This species was described from North Korea (37AT41A N) [Ockelmann,
1983] and then was found in SK and SP [Lutaenko, 2003b; Min D.-K. et al., 2004].
Biology and ecology: Ockelmann [1983]; Lutaenko [2003b].

60. Musculus cupreus (Gould, 1861)

Regional distribution: SK: Gangwon; Ullung Is.
Zonal-biogeographical characteristics: Tropical-subtropical.

61. Musculus sp.

Regional distribution: SK: Gangwon.

Comments: Min D.-K. et al. [2004] listed Musculus minutus Scarlato, 1960 for SK.
This species was described by Scarlato [1960] from northern, high-boreal regions of
the north-western Paciyc (Kurile Islands, Sea of Okhotsk, eastern Kamchatka, Com-
mander Islands, and the western part of the Bering Sea), and it was never recorded from
the Russian part of the Sea of Japan/East Sea. However, it is known from the Tohoku
area of Japan [Kurozumi, 2000, pl. 434, yg. 56], and the specimen ygured is similar to
Scarlatods species. The illustration of fiM. minutuso in Min D.K. et al. [2004, yg. 1216]
shows that the specimen does not belong to M. minutus and might be provisionally
identiyed as Musculus sp.

62. Vilasina pillula Scarlato, 1960
PI. 11, Figs. Q,R

Regional distribution: SK: Gangwon; SP; MNP.
Zonal-biogeographical characteristics: Lowboreal.
Comments: The holotype (NHM) is ygured by Higo et al. [2001].

Biology and ecology: Scarlato [1960]; Golikov and Scarlato [1967]; Lutaenko [2002].
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63. Vilasina decorata (A. Adams, 1862)

PI. 11, Figs. O, P
Regional distribution: SK: Gyeongbuk.
Zonal-biogeographical characteristics: Subtropical-lowboreal.
Comments: A possible syntype (NHM) is ygured by Higo et al. [2001].

64. Adula falcatoides Habe, 1955
Pl. 9, Figs. E, F
Regional distribution: SK: Gyeongbuk; SP.
Zonal-biogeographical characteristics: Lowboreal.
Comments: This species is not known from MNP, but Scarlato [1981] recorded this
from western Sakhalin.

Biology and ecology: Scarlato [1981]; Kasyanov et al. [1983]; Reunov and Drozdov [1986]; Kulikova
and Kolotukhina [1989]; Drozdov and Reunov [1997]; Kafanov and Drozdov [1998]; Chich-
varkhin et al. [2000]; Evseev et al. [2002]; Evseev [2005]; Evseev and Kolotukhina [2008]; Semeni-
khina et al. [2008].

65. Adula schmidtii (Schrenck, 1867)

Regional distribution: SK: Gangwon; Gyeongbuk; MNP.

Zonal-biogeographical characteristics: Lowboreal.

Comments: Min D.-K. et al. [2004, yg. 1229; as ficariforniensiso] illustrated Adula
californiensis (Philippi, 1847) from Gyeongbuk. This species does not occur in the
north-western Paciyc, and material from the Sea of Okhotsk and Japan should instead
be referred to Adula schmidtii (Schrenck, 1867) [Coan et al., 2000]. The ygure from
Min D.-K. et al. [l.c.] is similar indeed to the latter species, which has been found only
in Sovetskaya Gavan Bay in MNP [Scarlato, 1981].

Biology and ecology: Ockelmann and Dinesen [2009].

66. Septifer (Septifer) bilocularis (Linnaeus, 1758)

Regional distribution: SK: Gyeongbuk [Dokdo]; Ullung Is.
Zonal-biogeographical characteristics: Tropical-subtropical.

67. Septifer (Septifer) excisus (Wiegmann, 1837)

Regional distribution: SK: Gyeongnam.
Zonal-biogeographical characteristics: Tropical-subtropical.

68. Septifer (Mytilisepta) virgatus (Wiegmann, 1837)
PI. 11, Figs. KTN

Regional distribution: SK: Gangwon, Gyeongbuk, Gyeongnam, Busan.
Zonal-biogeographical characteristics: Tropical-subtropical.
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69. Septifer (Mytilisepta) keenae Nomura, 1936

PI. 11, Figs. GTJ
Regional distribution: SK: Gangwon, Gyeongbuk, Gyeongnam, Busan; SP.
Zonal-biogeographical characteristics: Subtropical.
Biology and ecology: Scarlato [1960; 1981]; Golikov and Scarlato [1967]; Zolotarev [1976; 1980;
1989]; Evseev [1981]; Berger et al. [1982]; Reunov and Drozdov [1986]; Drozdov and Reunov [1997];

Kafanov and Drozdov [1998]; Selin [1999]; Chichvarkhin et al. [2000]; Yavnov [2000]; Evseev et al.
[2002; 2004b]; Evseev and Kolotukhina [2008]; Semenikhina et al. [2008]; Gabaev [2010b].

70. Modiolus (Modiolus) kurilensis Bernard, 1983
PI. 10, Figs. GT1J

Regional distribution: SK: Gangwon, Gyeongbuk, Gyeongnam, Busan; Ullung Is.;
SP; MNP.

Zonal-biogeographical characteristics: Subtropical-boreal.

Biology and ecology: Scarlato [1960; 1981]; Mikulich and Rodin [1963]; Golikov and Scarlato [1967];
Smirnova [1973]; Zhirmunsky [1973]; Kasyanov et al. [1980]; Zolotarev [1976; 1980; 1989]; Avdeev
[1977]; Evseev [1981]; Kartavtsev [1981]; Selin and Ponurovsky [1981]; Berger et al. [1982]; Ryba-
kov [1983a; 1986]; Drozdov and Kasyanov [1985]; Drozdov and Reunov [1986b; 1997]; Kulikova
and Kolotukhina [1989]; Gogolev [1990]; Selin et al. [1991]; Khristoforova et al. [1993]; Rada-
shevsky [1993]; Shulkin and Kavun [1994; 1995]; Usheva and Odintsova [1997]; Kafanov and
Drozdov [1998]; Kolotukhina and Semenikhina [1998]; Chichvarkhin et al. [2000]; Yavnov [2000];
Evseev et al. [2002]; Lutaenko [2002]; Shulkin et al. [2002]; Selin and Vekhova [2004a; b]; Dov-
zhenko et al. [2005]; Podgurskaya and Kavun [2005]; Tokmakova et al. [2006]; Vekhova [2006;
2007; 2008]; Evseev and Kolotukhina [2008]; Radovets and Khristoforova [2008]; Semenikhina et al.
[2008]; Yurchenko and Vaschenko [2008; 2010]; Gabaev [2010b]; Selin [2011].

71. Modiolus (Modiolus) auriculatus (Krauss, 1848)
PI. 10, Figs. E, F; PI. 11, Figs. A, B

Regional distribution: SK: Gangwon, Gyeongbuk, Busan; Ullung Is.
Zonal-biogeographical characteristics: Tropical-subtropical.

72. Modiolus (Modiolus) metcalfei (Hanley, 1843)

Regional distribution: SK: Gyeongbuk, Busan.
Zonal-biogeographical characteristics: Tropical-subtropical.
Comments: The lectotype (NHM) is ygured by Higo et al. [2001].

73. Modiolus (Modiolus) agripetus (Iredale, 1939)

Regional distribution: SK: Gangwon, Gyeongbuk, Gyeongnam, Busan.
Zonal-biogeographical characteristics: Tropical-subtropical.

Comments: This species is listed for Busan as Modiolus nipponicus (Oyama, 1950)
[Son and Hong, 2005].
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74. Modiolus (Modiolus) comptus Sowerby |11, 1915

Regional distribution: SK: Gangwon, Busan; Ullung Is.
Zonal-biogeographical characteristics: Tropical-subtropical.
Comments: The holotype (NHM) is ygured by Higo et al. [2001].

75. Modiolus (Modiolus) margaritaceus (Nomura et Hatai, 1940)

Regional distribution: SK: Gangwon, Gyeongnam.
Zonal-biogeographical characteristics: Subtropical.

76. Modiolus (Fulgida) oyamai Habe in Kuroda et Habe, 1981

Regional distribution: SK: Gyeongnam.
Zonal-biogeographical characteristics: Subtropical.

77. Modiolus (Modiolusia) elongata Swainson, 1821

Regional distribution: SK: Gangwon; Busan.

Zonal-biogeographical characteristics: Tropical-subtropical.

Comments: This species is listed for Busan and Aninjin (Gangwon) as Modiolus nitidus
(Reeve, 1857) [Kim H.S. et al., 1983; Son and Hong, 2005].

78. Xenostrobus securis (Lamarck, 1819)

Regional distribution: SK: Gangwon.

Zonal-biogeographical characteristics: Subtropical.

Comments: This species was illustrated as X. securis by Kwon et al. [2001] with a
synonym Limnoperna fortunei kikuchii Habe, 1981, in accordance with a study of
Kimura et al. [1999]. However, later Min D.-K. et al. [2004] illustrated the same speci-
men as fiLimnoperna fortunei kikuchiio.

79. Arvella japonica (Dall, 1897)

Pl. 9, Figs. G1J
Regional distribution: MNP.
Zonal-biogeographical characteristics: Lowboreal.
Comments: The holotype is ygured by Higo et al. [2001].

80. Crenella decussata (Montagu, 1808)
Regional distribution: MNP.
Zonal-biogeographical characteristics: Widely distributed boreal-arctic.
Comments: A synonym of this species is Crenella decussata laticostata Scarlato, 1960
[Coan et al., 2000].

Biology and ecology: Scarlato [1960; 1981]; Evseev [1981]; Evseev et al. [2002; 2007]; Evseev and
Kolotukhina [2008]; Semenikhina et al. [2008]; Kolotukhina et al. [2011].
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81. Gregariella coralliophaga (Gmelin, 1791)

Regional distribution: SK: Ulsan; Ullung Is.
Zonal-biogeographical characteristics: Tropical-subtropical.
Comments: This species was recorded for the Ulsan area [Rho et al., 1997] and Ullung Is.
[Choe B.L. et al., 1994].
82. Solamen columbianum (Dall, 1897)

Regional distribution: SK: fieast coasto [Min D.-K. et al., 2004]; SP; MNP.
Zonal-biogeographical characteristics: Widely distributed boreal.
Comments: A synonym of this species is Crenella tamurai Habe, 1955.

Biology and ecology: Scarlato [1960; 1981].
83. Solamen leanum (Dall, 1897)

Regional distribution: SP.
Zonal-biogeographical characteristics: Widely distributed boreal.

Biology and ecology: Scarlato [1981].
84. Dacrydium (Dacrydium) vitreum (M©®ller, 1842)

Regional distribution: SK: Gangwon; SP.
Zonal-biogeographical characteristics: Widely distributed boreal-arctic.

Biology and ecology: Scarlato [1960; 1981].

85. Lithophaga (Leiosolenus) curta (Lischke, 1874)
PI. 11, Figs. C, D

Regional distribution: SK: Gangwon, Gyeongbuk, Gyeongnam, Busan; Ullung Is.
Zonal-biogeographical characteristics: Tropical-subtropical.
Superfamily PTERIOIDEA Gray, 1847
Family Pteriidae Gray, 1847

86. Pteria brevialata (Dunker, 1872)

Regional distribution: SK: Busan.
Zonal-biogeographical characteristics: Tropical-subtropical.

87. Pinctada albina (Lamarck, 1819)
Regional distribution: SK: fisouth-eastern coasto [Kwon et al., 1993].
Zonal-biogeographical characteristics: Tropical-subtropical.

88. Pinctada fucata (Gould, 1850)

Regional distribution: SK: Gyeongnam.
Zonal-biogeographical characteristics: Tropical-subtropical.

Biology and ecology: Yoo S.K. et al. [1986]; Cho C.-H. et al. [1988]; Chang Y.J. et al. [2000].
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89. Pinctada radiata (Leach, 1814)

Regional distribution: SK: Gyeongnam, Busan.

Zonal-biogeographical characteristics: Tropical-subtropical.

Comments: According to Higo et al. [1999], Pinctada martensii Dunker, 1880, cited by
Korean workers [Lee J.-S. and Min, 2002; Min D.-K. et al., 2004], is a synonym of this
species. TYmkin et al. [2009] showed that Dunker originally described and illustrated
this species as fiAvicula (Meleagrina) japonica,0 the name he had established earlier
for a different species, Avicula japonica Dunker, 1852. Subsequently Dunker expressly
admitted the error and proposed a replacement name fimartensiio for the junior primary
homonym.

Biology and ecology: Lee T.Y. [1972]; Choi Y.H. and Chang [2003].

Superfamily PINNOIDEA Leach, 1819
Family Pinnidae Leach, 1819

90. Atrina (Servatrina) pectinata (L., 1767)

Regional distribution: SK: Gyeongnam, Busan.

Zonal-biogeographical characteristics: Tropical-subtropical.

Comments: Yokogawa [1996] suggested that genetically detected differences of
A. pectinata in a sympatric population in Japan are considerable and can be regarded as
a distinct species.

Biology and ecology: Yoo S.K. and Yoo [1984]; Yoo S.K. et al. [1988]; Kim C.W. and Hur [1998];

Yang et al. [1998]; Son P.-W. et al. [2005]; Kim C.W. et al. [2007]; Kim D.H. et al. [2008];
Mok et al. [2010].

Superfamily OSTREOIDEA Raynesque, 1815
Family Ostreidae Raynesque, 1815

91. Ostrea denselamellosa Lischke, 1869
Pl. 17, Figs. C, D
Regional distribution: SK: Gyeongbuk, fisouthern part of east coastdo [Gyeongham]
[Park B.H. et al., 1989], Busan.
Zonal-biogeographical characteristics: Subtropical.
Comments: A possible syntype is ygured by Higo et al. [2001].

Biology and ecology: Lee S.Y. et al. [2000]; Yang et al. [2001; 2003]; Kim C.W. et al. [2006];
Mok et al. [2010].

92. Ostrea futamiensis Seki, 1929

Regional distribution: SK: Gyeongnam.

Zonal-biogeographical characteristics: Subtropical.

Comments: This species, found in Namhae Island in Gyeongnam [Qi and Chog, 2000],
is included as it can be found in the future in other parts of the province.
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93. Crassostrea gigas (Thunberg, 1793)
PI. 16, Figs. ATF

Regional distribution: SK: Gyeongbuk, Busan; fiall parts of Koread [Min D.-K. et al.,
2004]; NK: Hamnam, Gangwon; SP; MNP.

Zonal-biogeographical characteristics: Subtropical-lowboreal.

Comments: Kolpakov [2006b] clearly showed that this species inhabits the entire con-
tinental coast of the Sea of Japan/East Sea northward to De Kastri (Chikhacheva) Bay,
Tatarsky Strait, being found in several bays along the coast of Primorye (Olga, Dzhigit,
Skovorodka).

Biology andecology: Razin [1927; 1931; 1934]; Vialov [1945]; Scarlato [1960; 1981]; Bae K.M. [1967];
Golikov and Scarlato [1967]; Chun S.K. [1970; 1972; 1979]; Chung and Kwak [1970]; Bae G.M.
and Bae [1971; 19723; b]; Bae G.M. [1972; 1973]; Smirnova [1973]; Yoo S.K. and Yoo M.S. [1973];
Zhirmunsky [1973]; Rakov [1974; 1975b; c; 1979a; b; 1982; 2008]; Leibson and Movchan [1975];
Bae P.-A. etal. [1976a; b; 1978]; Kasyanov et al. [1976; 1980; 1983]; Yu and Bae [1977]; Bae P.A. and
Kim [1978]; Kang P.A. et al. [1978; 1980]; Yakovlev [1978]; Nikiforov [1979a; b]; Cho C.H. [1980;
1996]; Kim Y.H. [1980]; Kim Y. et al. [1980; 1982]; Paik [1980]; Yoo S.K. et al. [1980; 1990]; Evseev
[1981]; Pudovkin et al. [1981]; Yakovlev et al. [1981]; Yoo S.K. and Park K.Y. [1981]; Berger et al.
[1982]; Zvyagintsev et al. [1982; 2004]; Kharasova et al. [1984]; Bae S.-W. [1985]; Dolgov [1985];
Drozdov and Kasyanov [1985]; Kwon and Won [1985]; Malakhov and Medvedeva [1985b; 1991];
Yoo S.K. and Ryu [1985]; Rakov and Zolotova [1986]; Rybakov [1986]; Grigoryeva and Zolotova
[1987; 1988]; Kim S.Y. and Lee [1988]; Sirenko et al. [1988]; Khristoforova and Chernova [1989];
Kulikova and Kolotukhina [1989; 1991]; Yaroslavtseva et al. [1990]; Lee B.-D. et al. [1991]; Zvya-
gintsev [1991]; Choi H.-G. et al. [1992]; Karaseva [1993]; Khristoforova et al. [1993]; Radashevsky
[1993]; Lee S.H. [1994]; Kim Y.-S. [1995]; An and Lee [1996]; Evseev et al. [1996]; Berger and
Kharazova [1997]; Choi W.-J. et al. [1997]; Kim S.H. et al. [1997]; Korn and Kulikova [1997]; Lee
C.-S.and Park [1997]; Bae P.-A. and Han [1998]; Choi J.-D. and Jeong [1998]; Choi J.-D. et al. [1998];
Choi S.D. and Kim [1999]; Jeong et al. [1999; 2001; 2005]; Chang Y.J. et al. [2000]; Hur and Hur
[2000]; Lee S.Y. et al. [2000]; Yavnov [2000]; Hyun et al. [2001]; Hur et al. [2002; 2008]; Ngo et al.
[2002; 2003; 2006]; Oh et al. [2002]; Park Y.C. and Choi [2002]; Polyakova [2002]; Choi Y.H. et al.
[2003]; Kim J.H. et al. [2003]; Shulkin et al. [2003]; Choi D.L. et al. [2004]; Kim I.-H. [2004]; Min
K.-S. et al. [2004b]; Gabaev et al. [2005]; Grigoryeva et al. [2005]; Kim C.W. et al. [2006]; Radovets
and Khristoforova [2006]; Sokolenko et al. [2006]; Tokmakova et al. [2006]; Cho E.-S. and Jeong
[2008]; Okimoto et al. [2008]; Cho S.-M. et al. [2009]; Drozdov et al. [2009]; Kim W.-J. et al. [2009];
Bang et al. [2010]; Kang D.-H. et al. [2010]; Lee J.S., Lee Y.G. et al. [2010]; Mok et al. [2010];
Yurchenko et al. [2010].

94. Crassostrea nippona (Seki, 1934)

Pl. 16, Figs. G, H
Regional distribution: SK: Gangwon, Gyeongbuk, Gyeongnam, Busan; Ullung Is.
Zonal-biogeographical characteristics: Subtropical.
Comments: This species has been sometimes misspelled in literature as finipponicao.
The close relationship of C. nippona and Crassostrea hongkongensis Lam and
Morton, 2003 has been demonstrated based on mitochondrial genome comparison
[Yu and Li, 2011].

Biology and ecology: Yoo S.K. and Kang [1996]; Yoo S.K. and Park [1997]; Lee S.Y. et al. [2000];
Kim W.-J. et al. [2009]; Kim J.H et al. [2010b].
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95. Crassostrea ariakensis (Fujita in Wakiya, 1929)

Regional distribution: SK: Gyeongnam; NK [West Coast Mollusksé , 1985].
Zonal-biogeographical characteristics: Subtropical.

Comments: This species is known from central Honshu, Osaka Bay, and Seto Inland Sea
in Japan, the Yellow Sea, and central and southern China [Higo et al., 1999; Xiao et al.,
2010], and South Korea [Lee J.-S. and Min, 2002; Yoon H.S. et al., 2008]. C. ariakensis,
C. hongkongensis, and C. nippona are closely related species based on molecular data
[Reece et al., 2008].

Biology and ecology: Lee S.Y. et al. [2000]; Kim W.-J. et al. [2009]; Xiao et al. [2010].

96. Crassostrea echinata (Quoy et Gaimard, 1835)
Regional distribution: SK: Gyeongnam, Busan; Ullung Is.
Zonal-biogeographical characteristics: Tropical-subtropical.

97. Saccostrea kegaki Torigoe et Inaba, 1981
Regional distribution: SK: Gyeongbuk [Dokdo].
Zonal-biogeographical characteristics: Subtropical.

98. Striostrea circumpicta (Pilsbry, 1904)

Regional distribution: SK: Gangwon, Gyeongbuk [Dokdo], Gyeongnam, Ulsan,
Busan.

Zonal-biogeographical characteristics: Subtropical.

Comments: A syntype is ygured by Higo et al. [2001].

Family Gryphaeidae Vialov, 1936

99. Parahyotissa inermis (Sowerby 11, 1871)

Regional distribution: SK: Gyeongbuk, Busan.
Zonal-biogeographical characteristics: Tropical-subtropical.
Comments: The holotype (NHM) is ygured by Higo et al. [2001].

100. Parahyotissa cf. inaequivalvis (Sowerby 11, 1871)
PI. 17, Figs. E, F

Regional distribution: SK: Busan; Ullung Is.
Zonal-biogeographical characteristics: Tropical-subtropical.
Superfamily ANOMIOIDEA Raynesque, 1815
Family Anomiidae Raynesque, 1815

101. Pododesmus (Monia) macrochisma (Deshayes, 1839)
Pl. 23, Figs. CTF

Regional distribution: SK: Gangwon, Gyeongnam, Busan; Ullung Is.; SP; MNP.
Zonal-biogeographical characteristics: Widely distributed boreal.
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Comments: Although Scarlato [1981] believed that this species inhabits the Sea of
Japan/East Sea south to Cape Povorotny, it was found later in Peter the Great Bay,
western area [Moskaletz, 1984], Ussuriysky Bay [Lutaenko, 2005a] and Possjet Bay,
east of Furugelm Island [Lutaenko, unpublished data].

Biology and ecology: Scarlato [1960; 1981]; Zolotarev [1976]; Evseev [1981]; Radashevsky [1993];
Yavnov [2000]; Drozdov et al. [2009].

102. Pododesmus (Monia) umbonata (Gould, 1861)

Regional distribution: SK: fieast coastd [Kwon et al., 1993].
Zonal-biogeographical characteristics: Subtropical.

103. Anomia chinensis Philippi, 1849

PI. 23, Figs. GTH
Regional distribution: SK: Gangwon, Gyeongbuk [Dokdo]; Ullung Is.; NK: Hamnam,
Gangwon.
Zonal-biogeographical characteristics: Tropical-subtropical.

Superfamily DIMYOIDEA P. Fischer, 1886
Family Dimyidae P. Fischer, 1886

104. Dimya japonica Habe, 1971

PI. 23, Figs. ITJ
Regional distribution: SK: Gyeongnam.
Zonal-biogeographical characteristics: Subtropical.

Superfamily PECTINOIDEA Wilkes, 1810
Family Pectinidae Wilkes, 1810

105. Chlamys (Chlamys) chosenica Kuroda, 1932

PI. 20, Figs. ATD; Text-yg. 14
Regional distribution: SK: Gangwon; NK; SP; MNP.
Zonal-biogeographical characteristics: Lowboreal.
Comments: Kafanov and Lutaenko [1998a] synonymized Chlamys rosealba Scarlato,
1981, described from Olga Bay, middle Primorye, with this species described from
northern Korea. They did not examine the holotype of C. chosenica and compared only
illustrations in the original description with Ch. rosealba. However, examination of col-
lections taken later in Peter the Great Bay and in middle Primorye showed that there are
two forms of Chlamys in the region similar to two above-mentioned species and they
might be treated as distinct species. The problem requires more detailed study and will be
discussed elsewhere. The holotype of Ch. chosenica is ygured by Higo et al. [2001].

AiChlamys (Chlamys) islandicus hindsii (Carpenter, 1864)0 and fAChlamys
(Chlamys) islandicus islandicus (M¢ller, 1776)0 ygured by Min D.-K. et al. [2004]

44



FAMILY PECTINIDAE

Fig. 14. Chlamys (Chlamys) cf. chosenica Kuroda, 1932: SP, Possjet Bay, depth 107 m, shell height
57.5 mm, ZMFU 32442/Bv-5018.

from Gangwon may belong to C. rosealba. Pecten hindsii Carpenter, 1864 is a syno-
nym of Chlamys rubida (Hinds, 1845) [Coan et al., 2000]. Scarlato [1981] described
a subspecies, Chlamys hindsi asiaticus Scarlato, 1981, which is a synonym of
Ch. rubida, according to Coan et al. [2000]. Although many authors believed that
Chlamys islandica (M¢ller, 1776) inhabits the northern Paciyc, this circumpolar
species does not live in the Paciyc Ocean, and is not present in the Chukchi and
Beaufort seas and in the entrance to the Bering Strait [Dijkstra et al., 2009].

Biology and ecology: Scarlato [1981]; Myasnikov [1982]; Khristoforova et al. [1989]; Silina and

Pozdnyakova [1990]; Myasnikov et al. [1992]; Yavnov [2000]; Tyurin and Drozdov [2003]; Ivin and
Kalashnikov [2005; 2007]; Ivin et al. [2006].

106. Chlamys (Chlamys) albida (R. Arnold, 1906)

Text-yg. 15
Regional distribution: MNP.
Zonal-biogeographical characteristics: Boreal-arctic.
Comments: This species was recorded only in Tatarsky Strait [Scarlato, 1981] and
in middle Primorye [Lutaenko, 1999]. Specimens of fiChlamys (Chlamys) islandicus
erythrocomatus (Dall, 1907)0 illustrated by Min D.-K. et al. [2004; yg. 1302] from
Gangwon may belong to this species.

107. Chlamys (Chlamys) behringiana (Middendorff, 1849)
PI. 19, Figs. ETH

Regional distribution: SP, MNP.
Zonal-biogeographical characteristics: Widely distributed boreal.
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Fig. 15. Chlamys (Chlamys) albida (R. Arnold, 1906): MNP, near Udobnaya Bay, depth 111 m, shell height
38 mm, MIMB (after Lutaenko [1999]).

Comments: We recorded this species in MNP [Lutaenko, 1999] with some doubts.
Chlamys behringiana scarlatovi Myasnikov, Zgurovsky and Temnych, 1992
[Myasnikov et al., 1992] was described from MNP but without designation of
the holotype and a photograph, only with a basic drawing, and the location of syntypes
is unknown. The ynding of subfossil shells of C. behringiana in Peter the Great Bay
at a depth of 707172 m [Lutaenko, 2002] may be related to the early Holocene depo-
sits, and the species may not exist at present in the southernmost part of its distribu-
tional range.

108. Chlamys (Azumapecten) farreri (Jones et Preston, 1904)
PI. 19, Figs. ATD

Regional distribution: SK: Gangwon, Gyeongbuk, Gyeongnam, Busan; Ullung Is.; SP.
Zonal-biogeographical characteristics: Subtropical.

Comments: Chlamys farreri nipponensis Kuroda, 1932 is a synonym of this species
[Wang, 1983; 2002; Kafanov and Lutaenko, 1998a]. A syntype of Ch. farreri (NHM) is
ygured by Higo et al. [2001].

Biology and ecology: Scarlato [1960; 1981]; Golikov and Scarlato [1967]; Whang and Kim
[1973]; Zhirmunsky [1973]; Krasnov and Pozdnyakova [1975; 1982]; Ignatiev et al. [1976];
Dzyuba [1979]; Pozdnyakova [1980]; Gabaev [1981; 2009; 2010a; b]; Kulikova et al. [1981];
Kasyanov et al. [1983]; Kalashnikova [1984]; Chan [1986]; Rybakov [1986]; Kulikova and Kolo-
tukhina [1989]; Na et al. [1995]; Korn and Kulikova [1997]; Kim J.-J. and Park [1999]; Kang
and Zhang [2000]; Yavnov [2000]; Chee et al. [2001]; Kim M.-J. et al. [2001]; Tyurin and Droz-
dov [2003]; Chung E.-Y. et al. [2005]; Gabaev et al. [2005]; lvin and Kalashnikov [2005; 2007];
Ivin et al. [2006]; Mok et al. [2010].
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109. Chlamys (Azumapecten) squamata (Gmelin, 1791)
Pl. 17, Figs. G, H
Regional distribution: SK: Gyeongnam, Busan.
Zonal-biogeographical characteristics: Tropical-subtropical.

110. Chlamys (Azumapecten) lemniscata (Reeve, 1853)
Pl. 21, Figs. A, B
Regional distribution: SK: Gangwon, Gyeongnam; Ullung Is.
Zonal-biogeographical characteristics: Tropical-subtropical.

111. Chlamys (Swiftopecten) swiftii (Bernardi, 1858)

PI. 18, Figs. ETH
Regional distribution: SK: Gangwon, Gyeongbuk; SP; MNP.
Zonal-biogeographical characteristics: Lowboreal.
Biology and ecology: Scarlato [1960; 1981]; Golikov and Scarlato [1967]; Smirnova [1973]; Zhir-
munsky [1973]; Zolotarev et al. [1974]; Avdeev [1975]; Krasnov and Pozdnyakova [1975; 1982];
Rakov [1975a]; Ignatiev et al. [1976]; Kukin [1976]; Zolotarev [1976; 1980; 1989]; Kafanov [1979];
Kasyanov et al. [1980; 1983]; Pozdnyakova [1980]; Evseev [1981]; Gabaev [1981; 2009; 2010a; b];
Kulikova et al. [1981]; Berger et al. [1982]; Silina and Pozdnyakova [1982]; Dautov and Karpenko
[1983]; Ponurovsky and Silina [1983]; Drozdov and Kasyanov [1985]; Rybakov [1986]; Kulikova
and Kolotukhina [1989]; Radashevsky [1993]; Korn and Kulikova [1997]; Kim J.-J. and Park [1999];
Yavnov [2000]; Kim M.-J. et al. [2001]; Silina [2003c]; Tyurin and Drozdov [2003]; lvin and Kalash-
nikov [2005; 2007]; Kolpakov [2005]; Ivin et al. [2006]; Radovets and Khristoforova [2008].

112. Chlamys (Scaeochlamys) irregularis (Sowerby |1, 1842)
PI. 20, Figs. E, F

Regional distribution: SK: Gangwon; Ullung Is.
Zonal-biogeographical characteristics: Tropical-subtropical.

113. Chlamys (Coralichlamys) empressae
Kuroda et Habe in Kuroda, Habe et Oyama, 1971

Regional distribution: SK: Gyeongnam.
Zonal-biogeographical characteristics: Tropical-subtropical.
Comments: The holotype is ygured by Higo et al. [2001].

114. Chlamys (Coralichlamys) jousseaumei (Bavay, 1904)

Regional distribution: SK: Ullung Is. [Choe B.L. et al., 1994].
Zonal-biogeographical characteristics: Tropical-subtropical.

115. Bractechlamys quadrilirata (Lischke, 1870)

Regional distribution: SK: Gangwon.
Zonal-biogeographical characteristics: Tropical-subtropical.
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116. Pecten (Oppenheimopecten) sinensis puncticulatus Dunker, 1877

Regional distribution: SK: Gyeongnam.

Zonal-biogeographical characteristics: Subtropical.

Comments: Djikstra [1991] and [Rombouts, 1991] regard this species as a synonym of
Pecten excavatus Anton, 1839.

117. Pecten (Notovola) albicans (Schreter, 1802)
Pl. 21, Figs. C,D

Regional distribution: SK: Gyeongbuk, Gyeongnam.
Zonal-biogeographical characteristics: Subtropical.

118. Mizuhopecten yessoensis (Jay, 1857)
PI. 18, Figs. ATD

Regional distribution: SK: Gangwon, Gyeongbuk; NK: Hamnam; SP; MNP.
Zonal-biogeographical characteristics: Lowboreal.

Biology and ecology: Bazikalova [1930; 1950]; Razin [1931; 1934]; Markovskaya [1951]; Scarlato
[1960; 1981]; Golikov and Scarlato [1967]; Yoo S.K. and Imai [1968]; Biryulina and Rodionov
[1972]; Belogrudov [1973a; b; c]; Smirnova [1973]; Zhirmunsky [1973]; Avdeev [1975]; Belogru-
dov and Maltsev [1975]; Krasnov and Pozdnyakova [1975; 1982]; Leibson and Movchan [1975];
Maltsev [1975]; Tibilova and Bregman [1975]; Dzyuba and Gruzova [1976]; Ignatiev et al. [1976];
Kasyanov et al. [1976; 1980; 1083]; Naidenko [1976]; Naidenko and Selin [1976]; Silina [1976;
1978; 1983; 1990; 1994a; b; 1995; 1996; 2001; 2003a; b; 2004; 2006b; 2007; 2008]; Silina et al.
[1976; 2001]; Zolotarev [1976; 1980; 1989]; Bregman et al. [1977]; Lee B.H. and Chang [1977];
Varaksin [1977]; Zhirmunsky et al. [1977]; Pyen and Rho [1978]; Bregman [1979]; Dzyuba [1979];
Leibson and Usheva [1979]; Mandryka [1979; 1986]; Motavkin and Varaksin [1979; 1983]; Usheva
[1979; 1983; 1998; 1999; 2001]; Yoo S.K. and Park [1979]; Zhakin [1979]; Gabaev and Kalash-
nikova [1980]; Lee B.H. and Jo [1980]; Pozdnyakova [1980]; Evseev [1981]; Gabaev [1981;
1986; 2008a; b; 2009; 2010a; b]; Kulikova et al. [1981]; Mikulich and Tsikhon-Lukanina [1981];
Yoo S.K. et al. [1981]; Berger et al. [1982]; Kang H.W. et al. [1982]; Logvinenko et al. [1982];
Nikiforov and Dolganov [1982]; Silina and Pozdnyakova [1982]; Volkov et al. [1982]; Dautov and
Karpenko [1983]; Kalashnikov [1983; 1984; 1985; 1991a; b]; Konovalova and Polikarpova [1983];
Kharazova et al. [1984]; Varaksin and Deridovich [1984]; Drozdov and Kasyanov [1985]; Evdoki-
mov [1986]; Guida et al. [1986]; Kucheryavenko et al. [1986]; Makarova [1986]; Malakhov and
Medvedeva [1986; 1991]; Motavkin [1986]; Rybakov [1986]; Viktorovskaya [1986]; Chan [1988];
Evtushenko et al. [1988]; Sirenko et al. [1988]; Usheva and Leibson [1988]; Yaroslavtseva et al.
[1988; 1991]; Brykov [1989]; Kulikova and Kolotukhina [1989; 1991]; Lukyanova and Evtushenko
[1989]; Ovsyannikova [1989; 2004; 2010a; b]; Selin [1989]; Varaksin and Naidenko [1989]; Brykov
and Selin [1990]; Karpenko and Tyurin [1990]; Motavkin et al. [1990]; Tyurin [1990]; Grigoryeva
and Regulev [1991]; Karaseva [1993]; Karaseva and Medvedeva [1993]; Kashin and Maslennikov
[1993]; Khristoforova et al. [1993]; Pozdnyakova and Silina [1993]; Radashevsky [1993]; Syasina
and Lukyanova [1993]; Gladkov [1994]; Dolganov [1995]; Dzyuba and Leibson [1995]; Shulkin and
Kavun [1995]; Kang K.H et al. [1996]; Khristoforova [1996]; Lukyanova and Martemyanova [1996];
Syasina et al. [1996; 1997]; Chang Y.J. et al. [1997]; Dolganov and Pudovkin [1997]; Korn and
Kulikova [1997]; Pozdnyakova et al. [1997]; Vaschenko et al. [1997; 2000]; Jeon et al. [1998]; Gabaev
and Kolotukhina [1999]; Kang K.-H. and Kim [1999]; Kim J.-J. and Park [1999]; Semenikhina et al.
[1999]; Afeichuk and Didenko [2000]; Ozolinsh and Kupriyanova [2000]; Park Y.-J. et al. [2000;
2001a; b; 2006; 2009]; Yavnov [2000]; Chee et al. [2001]; Kim M.-J. et al. [2001]; Gayko [2002;
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2004; 2006]; Polyakova [2002]; Brykov et al. [2003]; Ovsyannikova and Levenetz [2003; 2004];
Tyurin and Drozdov [2003]; Fedoseev and Grigoryeva [2004]; Levenetz and Ovsyannikova [2004];
Pravdoukhina and Kodolova [2004]; Silina and Belcheva [2004]; Belogurova and Maslennikov [2005;
2010]; Gabaev et al. [2005]; Gavrilova et al. [2005]; Grigoryeva [2005]; Grigoryeva et al. [2005];
Ivin and Kalashnikov [2005; 2007]; Levenetz et al. [2005; 2010]; Ovsyannikov and Sidyakov [2005];
Silina and Latypov [2005]; Wshkvartsev et al. [2005]; Belcheva et al. [2006]; Ivin et al. [2006];
Radovets and Khristoforova [2006]; Sokolenko et al. [2006]; Tokmakova et al. [2006]; Rakov et al.
[2007]; Sedova et al. [2007]; Silina and Zhukova [2007a; b; 2008; 2009]; Syasina [2007]; Uddin et al.
[2007]; Sedova and Sokolenko [2008]; Brykov and Kolotukhina [2009]; Jo et al. [2009]; Levenetz
[2010]; Mok et al. [2010].

119. Argopecten irradians (Lamarck, 1819)

Pl. 21, Figs. ETH
Regional distribution: SK: Gyeongnam.
Zonal-biogeographical characteristics: Circumtropical-subtropical.
Comments: The type locality of this species, known as the fiAtlantic bay scallopo, is
Massachusetts, USA; the type material is ygured by Dijkstra [1994]. Its original range
of distribution is from eastern Canada to Florida, Gulf of Mexico, Caribbean, Central
America, and South America (Colombia) [Mikkelsen and Bieler, 2008]. This spe-
cies was yrst introduced to China in the 1980s [Zhang et al., 1991] and later to Korea
[Lee J.-S. et al., 2010].

Biology and ecology: Oh B.S. and Jung [1999]; Chee et al. [2001]; Kim M.-J. etal. [2001]; Oh B.-S. etal.
[2002a; b; c¢; 2003a; b]; Kim S.-Y. et al. [2010].

120. Delectopecten macrocheiricola (Habe, 1951)

Regional distribution: SK: Gangwon.
Zonal-biogeographical characteristics: Subtropical.

121. Delectopecten randolphi (Dall, 1897)
Regional distribution: SP; MNP.
Zonal-biogeographical characteristics: Widely distributed boreal.
Comments: Coan et al. [2000] recognized only one species of the genus in the Northern
Paciyc, Delectopecten vancouverensis (Whiteaves, 1893), and regarded D. randolphi
as its synonym. Although Scarlato [1981] did not record this species in MNP,
D. randolphi was recently found in Tatarsky Strait [Perveyeva, 2008].
Biology and ecology: Scarlato [1960; 1981]; lvin et al. [2006].

122. Decatopecten striatus (Schumacher, 1817)

Regional distribution: SK: Gangwon, fieast coasto [Choe B.L. et al., 1999].
Zonal-biogeographical characteristics: Tropical-subtropical.

123. Amusium japonicum (Gmelin, 1791)

Regional distribution: SK: fieast coastd [Kwon et al., 1993].
Zonal-biogeographical characteristics: Subtropical.

Biology and ecology: Son et al. [1996]; Kim J.-J. and Park [1999]; Kim M.-J. et al. [2001].
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Family Propeamussiidae Abbott, 1954

124. Parvamussium alaskense (Dall, 1871)

PI. 22, Figs. ATH
Regional distribution: SK: Gangwon; SP; MNP.
Zonal-biogeographical characteristics: Widely distributed boreal.
Biology and ecology: Scarlato [1960; 1981].

Family Spondylidae Gray, 1826

125. Spondylus (Spondylus) cruentus Lischke, 1868
Pl. 23, Figs. A, B

Regional distribution: SK: Gyeongbuk, Gyeongnam; Ullung Is.
Zonal-biogeographical characteristics: Subtropical.

126. Spondylus (Spondylus) longitudinalis Lamarck, 1819
Regional distribution: SK: Gyeongbuk [Dokdo], Gyeongnam; Ullung Is.
Zonal-biogeographical characteristics: Tropical-subtropical.

Comments: A synonym is Spondylus (Spondylus) butleri Reeve, 1856.

127. Spondylus (Spondylus) varius Sowerby I, 1827
Regional distribution: SK: Ullung Is. [Choe B.L. et al., 1994].
Zonal-biogeographical characteristics: Tropical-subtropical.

Superfamily PLICATULOIDEA Gray, 1854

Family Plicatulidae Gray, 1854
128. Plicatula sp.
Regional distribution: SK: Gyeongbuk.

Superfamily LIMOIDEA Raynesque, 1815
Family Limidae Raynesques, 1815

129. Limaria (Limaria) hakodatensis (Tokunaga, 1906)
PI. 15, Figs. 1, J
Regional distribution: SK: Gangwon, Gyeongbuk; Ullung Is.
Zonal-biogeographical characteristics: Subtropical.

Comments: This species described by Tokunaga [1906] was synonymized by some
authors with Limaria (Limaria) basilanica (Adams and Reeve, 1850) [Bernard et al.,
1993] or Limaria (Limaria) orientalis (Adams and Reeve, 1850) [Choe B.L. et al., 1994;
Higo et al., 1999]. According to Oyama [1980], the distributional range of L. hakodaten-
sis extends to the western Okinawa Islands, while Hayami [2000] limits it from southern
Hokkaido to Kyushu. Kuroda et al. [1971] and Habe [1977a] yrst considered L. hakoda-
tensis as a distinct species; but later Habe [1981] synonymized it and L. orientalis with
L. basilanica. The relationships between these species are in need of detailed taxonomic
study. Type materials of L. orientalis and L. basilanica are ygured by Higo et al. [2001].
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