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Notomyotida: Benthopectinidae) from East Sea, Korea
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ABSTRACT

An asteroid specimen was collected in adjacent water of Gisamun, Gangwon-do in the East Sea, Korea at a depth
of 170 m by fishing net at May 2013. It was identified as Nearchaster (Nearchaster) pedicellaris (Fisher, 1910)
belonging to family Benthopectinidae of order Notomyotida, which was new to the Korean fauna. The genus,
family, and order of this species were also new to Korean waters. The partial sequence of mitochodrial cyto-
chrome ¢ oxidase subunit 1 (CO1) was determined for the first time and registered at GenBank.
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INTRODUCTION

Order Notomyotida Ludwig, 1910 has only one family,
Benthopectinidae Verrill, 1899, which is superficially sim-
ilar to family Astropectinidae Gray, 1840 of order Paxillo-
sida Perrier, 1884 and has been variously evaluated since
Fisher (1911) doubted the rank proposed by Ludwig (1910),
until McKnight (1975) restored it. Family Benthopectini-
dae is primarily composed of deep-water species of eight
genera, and many of its taxa can be expected to have wider
range than can now be appreciated (Clark and Downey,
1992). Genus Nearchaster Fisher, 1911 comprises six spe-
cies of two subgenera: N. (Myaster) fisheri Doderlein, 1921,
N. (Nearchaster) aciculosus (Fisher, 1910), N. (N.) musor-
stomi Aziz and Jangoux, 1985, N. (N.) pedicellaris (Fisher,
1910), N. (N.) variabilis (Fisher, 1910), and N. (N.) yo-
domiensis (Goto, 1914).

A sea star was collected in adjacent water of Gisamun,
Gangwon-do in the East Sea, Korea at a depth of 170 m
by fishing net at May 2013 and was preserved in 95% eth-
yl alcohol. Its distinct morphological characteristics were
photographed using stereo- and light-microscopes and a
digital camera (Nikon SMZ1000, Nikon Eclipse 80i, Nikon
5000D; Nikon Co., Tokyo, Japan). Identification of speci-
men followed the taxonomies of Fisher (1911), Clark and
Downey (1992), and Shin (2010).

Nowadays the identification of species on the basis of

molecular analysis of gene is broadly put into use. DNA
sequence data have served to expand the utility of molecular
taxonomic tools and have led to their more mainstream use
in species identification and discovery (Hebert et al., 2003).
Until now, mitochondrial COI sequence of N. aciculosus
and histone H3, mitochondrial 12S and 16S ribosomal RNA
and sequences of t-RNA of N. variabilis among genus Near-
chaster were reported in GenBank of NCBI (Mah and Foltz,
2011). For the molecular identification of our specimen,
genomic DNA was extracted from the gonads by using a
DNeasy blood and tissues kit (Qiagen, Hilden, Germany)
based on the manufacturer’s protocol. PCR amplification
was carried out using the primers suggested by Folmer et
al. (1994), and sequencing of the COI gene was performed
according to methods of Lee and Shin (2011). All PCR
products were purified with a QIAquick PCR purification
Kit (Qiagen) and sequenced with an automated sequencer
ABI 3100 (Perkin Eimer, Foster City, CA, USA). The spec-
imen examined was deposited in the Marine Echinoderm
Resource Bank of Korea (MERBK), Sahmyook University,
Seoul, Korea.

SYSTEMATIC ACCOUNTS

Class Asteroidea de Blainville, 1830
"*Order Notomyotida Ludwig, 1910
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Notomyota Ludwig, 1910; Fisher, 1911: 121; Mortensen,

1927: 70.

Myomata Verrill, 1914: 310.
Notomyotida McKnight, 1975: 15; Clark and Downey,

1992: 113; Mah, 2014: 123087.

Notomyotina Spencer and Wright, 1966: 48.

Dorsal side covered with spines and paxillae. Arms long,
longitudinally flexible dorso-ventrally. Papulae usually
restricted to proximal areas of dorsal side. Marginal plates
well developed and spiniferous, tending to alternate lon-
gitudinally. Superambulacral plates absent. Adambulacral
plates relatively large. Tube foot with a small sucking disk.
Pedicellariae usually fasciculate or pectinate with numerous
valves.

"*Family Benthopectinidae Verrill, 1894
Pararchasterinae Sladen, 1889: 4.

Benthopectininae Verrill, 1894: 245; 1914: 310.
Benthopectinidae Verrill, 1899: 200; 1914: 310; Fisher,

1911: 120; Mortensen, 1927: 71; Clark and Court-

man-Stock, 1976: 56; Clark, 1981: 91; Clark and Downey,

1992: 113; Mah, 2014: 123126.

Disk moderately broad. Arms narrow and long, tapering
toward end of arm. Interradial arcs angular or rounded. Dor-
sal plates thin and scale-like or paxilliform, often more or
less isolated on arms, central ones on disk sometimes armed
with conspicuous spines. Adambulacral plates with one or
more enlarged spines and a fan of furrow spines.

*Genus Nearchaster Fisher, 1911
Nearchaster Fisher, 1911: 91; Clark, 1981; 95; Mah, 2014:
370821.
Saraster Clark, 1916: 54; 1981; 95.
Type species: Acantharchaster aciculosus Fisher, 1910
Large primary plate bearing a long sharp spine on a low
bump surrounded by a circle of accessory slender spinules,
variable as to number and length. Two or three superomar-
ginal spines and two to five inferomarginal spines present.
Subambulacral spines long, one to three, usually two. Adam-
buracral spines one to seven. Oral plates large, with numer-
ous marginal spines. Pectinate pedicellariae large, on any or
all of dorsal, inferomarginal, and ventro-interbrachial areas.

* Nearchaster (Nearchaster) pedicellaris (Fisher, 1910)
(Fig. 1)
Acantharchaster variabilis pedicellaris Fisher, 1910: 550.
Nearchaster pedicellaris Fisher, 1911: 138; Ahearn, 1995: 4.
Nearchaster (Nearchaster) pedicellaris: Mah, 2014: 380818.

Material examined. 1 specimen, Gisamun, Gangwon-do,
Korea, 26 May 2013, at 170 m deep with fishing net.
Description. Disk rather broad and large. Arms very long
and slender. Dorsal plates strongly stellate, especially each
of larger plates at dorsal surface of disk and base of arms
equipped with a bump articulating a long pointed primary
spine (2.65-3.02 mm) surrounded by a circle of pointed
short secondary spinules (0.17-0.19 mm). Smaller dorsal
plates only with a group of small spinules. Papulae distrib-
uted all over disk except for a narrow median interradius,
extending along arm to 16th or 17th superomarginal plate.
Pectinate pedicellariae (0.73-1.25X%1.01-1.34 mm) with
four to seven valves large, numerous, very abundant on
dorsal side but also present at ventro-interbrachial area and
inframarginal plates. Superomarginal plates usually with
two or three large pointed spines (5.04-6.61 mm). Infer-
omarginal plates with three or four primary spines (3.43-
4.60 mm). Both marginal plates having small and weak
accessory spinules clustered about base of primary spines.
Odd interradial superomarginal plates three to five. Adam-
bulacral spines (3.18-3.53 mm) slender, proximally three in
number, of which central spines blunt and longest. Usually
seven furrow spines at proximal portion of arm, of which
three or four central spines (1.23-1.56 mm) longest, rough-
ly equal length but two side spines (0.56 mm) very short.
Madroporite (2.34X2.33 mm) oval, convex with irregular
striae to outside, located at three fourths of distance between
center and margin of disk, and near central margin of one
interradius.

Size. R=121 mm, r=17 mm, R/r=7.1.

Color. Body color is light brown in alcohol.

Distribution. Korea (East Sea), Okhotsk Sea, Alaska, Ber-
ing Sea.

Remarks. This species was reported at a depth of 504 m
(Fisher, 1911). Our specimen was collected at a depth of
170 m at adjacent water of Gisamun in the East Sea, Korea.
D’yakonov (1950) recorded subspecies Nearchaster pedi-
cellaris vagans which was distinguished by the less distri-
bution of the papulae along arms to 10th to 20th superomar-
ginal plate from typical N. pedicellaris (Fisher, 1910) exten-
ding along arms to 19th to 35th superomarginal plate. Our
specimen extending to 16th or 17th superomarginal plate
seemed to belong to D’yakonov subspecies on the basis of
this character. Pectinate pedicellariae are very abundant in
this species but are very few in N. variabilis (Fisher, 1910)
which belongs to the same genus and is usually distributed
from southern Bering Sea to southeastern Alaska. Furrow
spines are seven in this species but one to three in N. acic-
ulosus (Fisher, 1910) which is distributed from the south
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Fig. 1. Nearchaster (Nearchaster) pedicellaris. A, Dorsal side; B, Ventral side; C, Madreporite (arrow); D, Dorsal surface of disk and
arm base; E, Dorsal interradius of disk; F, Dorsal radius of disk and arm base margined with superomarginal spines; G, Ventral sur-
face of disk and arm base; H, Ventral interradius of disk; I, Ventral radius of disk and arm base margined with inferomarginal spines; J,
Pectinate pedicellariae (arrow) and primary spines; K, A group of small spinules (arrow) and primary spine surrounded by a circle of
secondary spinules; L, Oral spines and adambulacral spines; M, Furrow spines and adambulacral spines. Scale bars: A, B=4cm, E, F,
H, I=3cm, D, G=1.5cm, J=4 mm, C, K=2mm, L, M=1 mm.
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of the Alaska peninsula to northern lower California. The
mitochondrial COI sequence of this species was deposited
for the first time in GenBank under the relevant accession
number (GenBank accession No. KP890295). The sequence
was 564 bp in length and showed similarity to that of .
aciculosus (GenBank accession No. HM400307.1), which
was only Nearchater species deposited in GenBank. This
asteroid specimen was an unrecorded species examined in
Korea, based on morphological and molecular evidence.
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