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Abstract

A slipper lobster species Chelarctus virgosus recently separated from C. cultrifer (Ortmann 1897) by Yang and Chan
(2012) was caught by a baited trap at a depth of 30 m, from off Onagawa, Oshika Peninsula (southern end of the Sanriku
Coast), northeastern Japan. This record verified the distribution of C. virgosus in Japan. Also, this is the first record of
scyllarid lobsters from the coastal waters of the Kuroshio-Oyashio Mixing Zone, updating the northern limit of distribution
by more than 300 km. In addition, possible Japanese records tentatively listed in the original description of C. virgosus
are revisited, and the distribution on the Pacific coast at the Boso Peninsula to the Ryukyu Archipelago was confirmed.
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Introduction

The slipper lobster genus Chelarctus Holthuis 2002 is com-
prised of four species distributed in the Indo-West Pacific
region (Holthuis 2002; Yang and Chan 2012; Genis-Armero
et al. 2022). In the establishment of the genus, Holthuis
(2002) redescribed the two known species of C. aureus
(Holthuis 1963) (type locality: Tayabas Light, Philippines)
and C. cultrifer (Ortmann 1897) (type locality: Kai Islands,
Indonesia), and described a new species C. crosnieri
Holthuis 2002 from southwest of Tongatapu, Tonga Islands.

Recently, Yang and Chan (2012) revealed that C. cultrifer
includes an unnamed species that can be distinguished by
morphology, coloration, and also by molecular genetics. It
was described as a new species C. virgosus (type locality:
Taiwan) and its known distribution range includes Japan,
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Taiwan, and Madagascar (Yang and Chan 2012). Chelarc-
tus cultrifer sensu stricto is restricted to the Philippines to
iles Glorieuses of Madagascar. Moreover, a genetic analy-
sis of C. cultrifer sensu stricto by Yang and Chan (2012)
revealed two subspecies: C. cultrifer cultrifer (Ortmann
1897) distributed in Indonesia and Madagascar; and C.
cultrifer meridionalis (Holthuis 1960) distributed in the
Philippines and Indonesia. Recently, DNA barcoding stud-
ies based on phyllosoma larvae collected from the pelagic
waters of northwestern pacific strongly suggested the pres-
ence of unnamed congeners (Ueda et al. 2021; Chow and
Yanagimoto 2022).

Yang and Chan (2012) did not examine Japanese speci-
mens of Chelarctus, but the distribution of C. virgosus in
Japan was strongly suggested based on various literature
(see synonymy of C. virosusin Yang and Chan 2012). Based
on a newly obtained specimen from local commercial fish-
eries along the northeastern coast of the Oshika Penin-
sula, northeastern Japan (near southern end of the Sanriku
Coast; Fig. 1), we verified the distribution of C. virgosus in
northeastern Japan. This is the first record of slipper lob-
sters (family Scyllaridae) from the cold temperate waters
in northeastern Japan, because the known distribution of
scyllarids in Japan is restricted to subtropical and warm
temperate waters: from Inubosaki, Boso Peninsula, Chiba
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Fig. 1 Maps showing the locality
where Chelarctus virgosus Yang a
and Chan, 2012 was collected

off Kasagai Island; a northeasten
Japan; b Oshika Peninula, Miyagi
Prefecture. Modified from

GSI Map Vector (https://maps.
gsi.go.jp/vector/) (Geospatial
Information Authority of Japan)
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Prefecture on the Pacific coast and Akita Prefecture on the
Sea of Japan coast to the Ryukyus in the south (Shirai 1980;
Baba et al. 1986; Minemizu 2000; Kato and Okuno 2001;
Holthuis 2002; Sekiguchi and Kimura 2011).

The specimen used in this study was preserved in 80%
ethanol and is deposited in the National Museum of Nature
and Science, Tsukuba (NSMT). The measurements are cara-
pace length (cl), which is measured from the dorsal midline
from the tip of the rostrum to the posterior margin of the
carapace. The terminology mostly follows that of Holthuis
(2002) and Yang and Chan (2012).

Taxonomy

Family SCYLLARIDAE Latreille, 1825
Genus Chelarctus Holthuis, 2002
Chelarctus virgosus Yang and Chan, 2012 (Fig. 2)

Restricted Synonymy

Scyllarus cultrifer. — Utinomi 1956: 62, pl. 31, Fig. 5
[probably near SMBL, Shirahama, Kii Peninsula]. —
Harada 1962: 114, text-Figs. 3, 4 and 5, pl. 8, Figs. 1-3,
pl. 12, Fig. 13, pl. 13, Fig. 17 [from Gobo to Shirahama,
Wakayama]; 1965: 36, Fig. 1a, b [no specimen records]. —
Matsuzawa 1977: pl. 76, Fig. 1 [Murotomisaki, Kochi]. —
Shirai 1980: 411, 1 unnumbered figure [captive condition].
— Baba 1986: 163, Fig. 114 [Tosa Bay; southern coast of
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Mie]. — Hayashi 1995: 345, pl. 92, Fig. 4 [unrecorded]. —
Masuda et al. 1996: 104, 1 unnumbered figure [Izu Ocean
Park]. — Minemizu 2000: 123, 2 unnumbered figures
[Osezaki, Shizuoka].

Chelarctus cultrifer. —Holthuis 2002: 572 (in part),
Fig. 26A, B [Misaki, Kanagawa]. — Sekiguchi et al. 2009:
Tables 2 and 3 (in list). — Lee and Ko 2010: 333, Fig. 1
[Busan, Korean Peninsula]. — Kim et al. 2013: 116, Figs. 1
and 2, 11 A. [Busan]. — Sekiguchi 2014: 41, Table 1 [in
list]. — Sasaki 2014: 77 (in list).

Chelarctus virgosus Yang and Chan, 2012: 454, Fig. 3
and 4B [Taiwan; Madagascar].

[71 Scyllarus cultrifer — Miyake 1961: 9 [Tomioka,
Amakusa Archipelago]; 1982: 84 (key), 85, pl. 29, Fig. 1
[Tanabe Bay, Wakayama]. — Ikematsu 1963: 10 [Sakas-
egawa, Ariake Sea]. — Nishimura and Suzuki 1971: 89, pl.
30, Fig. 4 [unrecorded]. — Takeda 1982: 43, Fig. 129.

[?] Chelarctus cultrifer. —Murayama et al. 2016: 44
[Hayama, Kanagawa].

[Not] Scyllarus cultrifer. — Miyake 1982: 85, pl. 29,
Fig. 1 [Tanabe Bay, Wakayama]. [=Eduarctus martensii
(Pfeffer, 1881)].

See Yang and Chan (2012) for complete synonymy.

Material Examined

1 female (cl 29.1 mm) (NSMT-Cr 31606), from 30 m, off
Kasagai Island, off Onagawa, Oshika Peninsula (Fig. 1B),
Miyagi (38.4220942 N, 141.5938783E), 12 December
2018, coll. T. Endo (Okuni Maru 66), octopus trap.
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Fig. 2 Chelarctus virgosus Yang and Chan, 2012, female, cl 29.1 mm
(NSMT-Cr 31606), off Oshika Peninsula, Miyagi, Japan; a anterior
part of cephalothorax; b gastric and cardiac regions (arrows indicate

Remarks

Our examined material falls within the genus Chelarctus
by having a subchelate propodus-dactylus of pereiopod III
(Fig. 2C) and was identified as C. virgosus by the presence
of a bifurcate cardiac spine (though broken) (Fig. 2B), an
acutely pointed ventrolateral margin of pleonal somites
II-IV (Fig. 2E), a well-produced but truncate anterior part
of thoracic sternum with deep median fissure extending
to posterior end of thoracic sternite IV (Fig. 2D), and a
brighter body coloration and distinct patterning in pereio-
pods (Fig. 2). The morphological characters of our speci-
men generally agreed with the description and illustrations

broken tips of bifurcate spine); ¢ pereopods 1-3; d thorax; e pleonal
somites 1-6, lateral view; f uropods and telson

by Yang and Chan (2012), Lee and Ko (2010, as C. cultri-
fer), and Kim et al. (2013, as C. cultrifer). Our specimen
has two small sharp spines on the central to lateral margin
of the antennal segment V, which can be hidden by segment
IV. Also, it should be remarked that the pereiopod 5 pro-
podus forms small but distinct chela with a dactylus in our
specimen. This character is mentioned by Kim et al. (2013:
117, Fig. 2E) as the female character (see also Yang and
Chan 2012: Fig. 3E). According to Holthuis (2002), juvenile
female (cl 9 mm) does not show this chela (as C. cultrifer
s.l.).

In Japan, Chelarctus has been represented only by C.
cultrifer sensu lato (Miyake 1982, as Scyllarius; Sekiguchi
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2014), which is now most probably representing C. vir-
gosus (cf. Yang and Chan 2012). According to Yang and
Chan (2012), C. virgosus is known with certainty from
Japan, Taiwan, and Madagacar. They only examined Tai-
wanese specimens, and the distribution in Japan was based
on the literature, with little discussion of possible Japa-
nese records, except for a color photograph from “Japan”
by Debelius (1999) that was reproduced by Humann and
DeLoach (2010). As far as we know, this is the first directly
verified record of C. virgosus from Japan.

Yang and Chan (2012) listed many possible records of
C. virgosus from Japanese waters because they believed
the Taiwan-Japan form of C. cultrifer represented their
new species. Indeed, this species may not be uncommon in
Japan, but strictly, only a few published records listed there
can be verified, because most of them are in the zoological
encyclopedia or guidebooks that provide very short diagno-
ses with small line drawing or photographs; and sometimes
they lack the data of the specimens, descriptions of their
detailed morphologies, and even geographic information on
the collection locality and photography locations. At least,
Kubo (1958, 1965), Nishimura and Suzuki (1971), Miyake
(1972, 1975), and Takeda (1982) each show C. virgosus by
the name of S. cultrifer, but did not provide any specimen
or locality data. As such, they cannot be used as evidence
of distribution in particular waters. Field photographs of
Scyllarus cultrifer by Nishimura and Suzuki (1971: pl. 30,
Fig. 4) and by Hayashi (1995: pl. 92, Fig. 4) are also referred
to as C. virgosus by their typical coloration, but they lack
the locality information.

It is only presumed that C. virgosus has been recorded
in Japan since Ortmann (1891, as Arctus dehaani, in part),
because Yang and Chan (2012) did not examine Ortmann’s
materials. Other early authors also did not illustrate their
examined specimens collected from off Tanegashima to Inu-
bousaki (Yokoya 1933, as 4. cultrifer; Balss 1914; Parisi
1917, as S. cultrifer).

Utinomi (1956: pl. 31, Fig. 5) is the first to illustrate a
Japanese specimen as Scyllarus cultrifer. Sampling location
was recorded indirectly and unclearly in the preface, when
Utinomi (1956) noted that most of the specimens used in the
book were collected near the Seto Marine Biological Labo-
ratory (SMBL), Kyoto University, Shirahama, Wakayama
Prefecture, and also that some specimens were deposited in
the Department of Zoology, Kyoto University. Therefore, it
is presumed that the photographed specimen was also col-
lected from the coastal waters of the Kii Peninsula.

Harada (1962) recorded Scyllarus cultrifer based on
many specimens collected from the coast of Gobo to Shira-
hama on the Kii Peninsula. Most of them lack the bathymet-
ric records, but two males and two ovigerous females from
“To6-sima, Sirahama” were obtained from “a tide pool”. Line

@ Springer

drawings and gray scale photographs (Harada 1962: text-
Fig. 3, pl. 8, Figs. 1-3 etc.) clearly illustrate the diagnos-
tic characters of C. virgosus. Harada (1965) subsequently
provided a short review on the Palinura species known at
that time from the Kii Peninsula. His small line drawings
of the anterior part of the thoracic sternum and pereiopod
3 propodus-dactylus (Harada 1965: Fig. 1a, b) seems most
probably representing C. virgosus. The distribution of the
species from Gobo to Kasabo on the western to southern
coast of the Kii Peninsula was mentioned, but his examined
materials were not recorded therein.

Matsuzawa (1977) and Shirai (1980) provided a color
photograph of a Scyllarus cultrifer individual in captive
condition, and both of them showed Chelarctus virgosus,
judging from its bright body coloration, a bifurcated car-
diac spine, an outer spine of the fused antennal segments 11
and III anterior margin being larger than the rostral tooth,
and two-toothed anterior margin of antennal segment IV.
Matsuzawa’s (1977) legend explains that this specimen
was obtained from Mitsu, Murotomisaki, Kochi Prefecture
(eastern Shikoku Island) at a depth of 10 m. Shirai (1980)
is a zoological guidebook of marine biodiversity of the
Ryukyu Archipelago, but the exact sampling locality was
not mentioned.

A photographed male specimen from Tanabe Bay,
Wakayama on the Kii Peninsula (depth unrecorded) in
Miyake (1982: pl. 29, Fig. 1) is not Chelarctus, because it
shows a non-subchelate propodus-dactylus of pereiopods
2-3. Judged from body coloration and the dorsal carapace
surface closely set with squamiform tubercles, the specimen
should be referred to Eduarctus martensii (Pfeffer, 1881),
one of the commonest species in Indo-West Pacific region
from East Africa to Japan (Chan and Yu 1986; Holthuis
2002; Radhakrishnan et al. 2019). The specimen especially
closely resembles a Taiwanese specimen in Wakabayashi
et al. (2017: Fig. 1). In Japan, this species is known from
Manazuru, Sagami Bay to Kagoshima, southern Kyushu
(Holthuis 2002).

Baba (1986) reported five specimens of Scyllarus cultri-
fer from Tosa Bay, southern coast of Shikoku Island (one
male; a depth of 45 m) and the southeastern coast of the
Kii Peninsula (two males and two ovigerous females; depth
unrecorded). In a photographed female specimen from the
Kii Peninsula, the coloration is reduced or darkened from
typical bright coloration; the cardiac spine does not appear
to be bifurcate (maybe broken as in our examined material);
and the pereiopods 3—4 are not properly extended to show
the subchelate propodus-dactylus. But, as it shows the less
intricate arborescent sculptures on the dorsal tergites, two
marginal teeth on the antennal segment IV, and the large
outer tooth on the fused antennal segments II+ 111, the spec-
imen should be assigned to Chelarctus virgosus.
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Field photographs of Scyllarus cultrifer by Masuda et
al. (1996) at Izu Ocean Park, Shizuoka Prefecture (a depth
of 12 m), Minemizu (2000) at Osezaki, Shizuoka Prefec-
ture (6 m), and by Kawamoto and Okuno (2001) at Hachijo
Island, Izu Islands (15 m), represent C. virgosus judging
from their live coloration, the presence of subchelate pereio-
pods 3—4 and the bifurcate cardiac spine.

Holthuis (2002) examined eleven specimens from vari-
ous localities of Japan that ranged from Sunosaki, Chiba
on the Boso Peninsula to Bonotsu, Kagoshima on the Sat-
suma Peninsula (though it should be remarked that Nabeta
and Atami in the sampling localities do not belong to
“Kanagawa-ken” but are in Shizuoka Prefecture). As we did
not have the opportunity to reexamine all of them, but a pho-
tographed specimen from Misaki, Miura Peninsula clearly
shows C. virgosus (Holthuis 2002: Fig. la, b). Holthuis’s
(2002) specimens include a female specimen that was dif-
ferent by being collected from the Sea of Japan coast viz.
“Kanada (or Hanada) Bay, ? Fukuoka-ken”, but it should be
questioned. It is possible that Kanada Bay refers to Kaneda
Bay on the west coast of the Miura Peninsula (eastern coast
of Sagami Bay), which is close to Misaki.

The following are potentially available as distribution
records of C. virgosus, but we cannot ascertain the identity
of the species without reexamination of examined materials:
Miyake (1961) recorded Scyllarus cultrifer from Tomioka
of the Amakusa Archipelago as a common species of this
region; lkematsu (1963) included S. cultrifer in the list of
prawns, shrimps, and lobsters in the Ariake Sea. These two
studies did not provide specimen data and it seems diffi-
cult to locate their examined specimens. Three specimens
of C. cultrifer, including two specimens from Hayama,
Kanagawa (depth unrecorded), listed in Murayama et al.
(2016: 44) cannot be evaluated without reexamination of
the specimens.

As we see above, C. virgosus has not been recorded
with certainty from the Sea of Japan coast. But C. cultri-
fer recently recorded from Busan at the southern end of the
Korean Peninsula (Lee and Ko 2010: Fig. 1; Kim etal. 2013:
Figures 1 and 2, 11 A; depths of 20 m) should be assigned
to C. virgosus by the combination of having a distinct bifur-
cate cardiac spine (Fig. 2A, B, instead of a tubercle in C.
cultrifer) and an acutely pointed ventrolateral margin of ple-
onal somites 2—4 (Fig. 2E). Kim et al. (2013) noted that four
marginal teeth of the telson each bears one or two additional
teeth, but we and other authors did not find such accessory
spines (Fig. 2F).

Yang and Chan (2012) suggested the bathymetric ranges
are essentially different between C. cultrifer and C. virgo-
sus. Bathymetric records of C. virgosus include the depth of
5-146 m, but “usually collected from less 50 m deep in Tai-
wan and Japan” (Yang and Chen 2012: 458; see above). On

the other hand, C. cultrifer were collected from the depth of
64-300 m and “mostly from deeper than 150 m”. Our San-
riku specimen collected from a depth of 30 m is consistent
with Yang and Chan’s (2012) perspective.

Distribution

The known localities include Japan (Pacific coast from the
Oshika Peninsula to Ryukyu Islands), Korean Peninsula,
Taiwan, and Madagascar; intertidal to the depth of 146 m.
This is the first occurrence record of slipper lobsters on the
Sanriku Coast, which is adjacent to the Kuroshio-Oyashio
Mixing Zone, and extends the known northern limit of dis-
tribution of slipper lobsters more than 300 km northward
towards the coldest waters in Honshu, main island of Japan.

Discussion

The Sanriku Coast along the Pacific coast of northeast Japan
from the Oshika Peninsuka, Miyagi to Hachinohe, Aomori,
includes the most productive waters in Japan because of
the mixing of Tsugaru Warm Current, the cold nutrient-rich
Oyashio Current, and a branch of the warm Kuroshio Cur-
rent (Hanawa and Mitsudera 1987; Sugimoto and Tameishi
1992). The coastal waters off the Sanriku Coast are known
as one of the world’s top three fishing grounds, and therefore
the coastal marine ecosystem and the ecological aspects of
the benthic organisms there have been intensively studied
with special interest in fisheries science (e.g. Kawamura et
al. 2014; Takami and Kawamura 2018). On the other hand,
the biodiversity of this region has long been poorly studied
or revised, and is probably underestimated.

By revisiting the possible Japanese records listed by
Yang and Chan (2012), the distribution range of Chelarctus
virgosus in Japan is verified to include the subtropical and
warm temperate waters on the pacific coast from Sagami
Bay to the Ryukyu Archipelago, an area where the effect
of Kuroshio Current predominates in pelagic waters. It also
includes the western coast of Kyushu (the Ariake Sea and
the Amakusa Archipelago), an area affected by the Tsu-
shima Warm Current. Because the collection location of this
species in this study is very close to the base of the Kuroshio
Extension, where the Kuroshio Current turns offshore, this
species could easily have been transported as larvae to that
area from farther south by the strong flow of the Kuroshio.

Recently, there have been many newly recorded spe-
cies of crustaceans reported from the Sanriku Coast (e.g.,
Kodama and Kawamura 2019; Matsumasa et al. 2022; Oht-
suchi et al. 2019, 2021a, b). Their range extensions are in
many cases discussed in relation to long-term sea water
temperature increases due to global warming trends and
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marine heat waves occurring off the Sanriku Coast (Mat-
sumasa et al. 2022), but sometimes they are only just spe-
cies that were missed by previous studies (Ohtsuchi et al.
2021b). In addition, unusual collection (by-catch) events
made and observed by local fisheries occurred on the Joban
and Sanriku coasts were likely to be recorded in local news-
papers instead of being published in academic journals (N.
Ohtsuchi, personal observation). So in this case, it is ques-
tionable whether our Cherlarctus virgosus specimen war-
rants the assumption of a “truly first” catch of the species
at the southern end of the Sanriku Coast. It is important to
accelerate descriptions of the original local biodiversity of
the Sanriku Coast to monitor the faunistic changes during
future (or ongoing) changes of local coastal ecosystems due
to global warming.
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