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A Taxonomic Study on Perinereis nuntia Species Group
(Polychaeta: Nereididae) of Korea

Tae Seo Park and Won Kim*
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ABSTRACT

A taxonomic study was carried out on the Perinereis nuntia species group of Korea by using morphological
and molecular data (mitochondrial cytochrome ¢ oxidase subunit I: mtCOI). Two species, P. mictodonta
(Marenzeller, 1879) and P. wilsoni (Glasby and Hsieh, 2006), are recognized and redescribed. In this study,
mtCOI gene showed a good resolution as molecular marker for species identification of the P. nuntia species

group of Korea.
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INTRODUCTION

The Perinereis nuntia species group is characterized by an
arc of bar-shaped paragnaths on area VI (Wilson and Glasby,
1993). These nereid worms are common in intertidal and
shallow marine waters and widely distributed in Indo-West
Pacific and East Asian countries. Among those species, P.
nuntia var. brevicirris sensu Fauvel, 1932 and P. nuntia var.
vallata sensu Fauvel, 1932 were reported from the Korean
waters by Paik (1972). Later, Paik (1975) considered that
there were no significant differences between two varieties,
and then he synonymised both varieties with P. nuntia (Sa-
vigny, 1818). Recently, Glasby and Hsieh (2006) reexam-
ined P. nuntia varieties from the Indo-West Pacific includ-
ing tropical shores, and they treated P. nuntia var. brevicir-
ris in Paik’s previous records as P. mictodonta, and P. nun-
tia var. vallata as a new species, P. wilsoni . In the present
paper, we reexamined P. nuntia species group of Korea
based on the materials collected from 11 localities and ref-
erence materials sourced from foreign museums by using
morphological and molecular data (mitochondrial cyto-
chrome ¢ oxidase subunit I: mtCOI).

MATERIALS AND METHODS

Collection and specimen processing

During the period from October 2005 to September 2006,
specimens for present study were collected from 11 localities
in South Korea (Fig. 1). Worms were anesthetized with
menthol or 7% of MgCl, for making their proboscides being
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everted, and if eversion did not occur, then slight pressure
was applied to their pharyngeal region. Worms were then
fixed in 5% formalin and preserved in 70% ethanol for mor-
phological study. For molecular study, they were preserved
in 95% ethanol. Reference materials were sourced from the
following museums: Museum and Art Gallery of the North-
ern Territory, Darwin, Australia (NTM); Museum of Victo-
ria, Melbourne, Australia (VM); Australian Museum, Syd-
ney, Australia (AM).

Morphological study

P. mictodonta and P. wilsoni were divided into two species
by Glasby and Hsieh (2006) based on the length ratios of
the dorsal cirrus (DC) to dorsal notopodial ligule (DNL).
Following their suggestion, we measured the length ratio of
DC and DNL at anterior chatiger 10 and one of posterior
chaetigers among 75 and 90. In addition, numbers of parag-
naths were also counted for 8 areas (area I, II, IfI, III lateral,
IV, V, VI, and VII-VIII). The description in ‘diagnosis’
section is based on the longest specimen and the numbers in
the parenthesis represent the range among specimens.

Molecular taxonomic study

Total genomic DNA was extracted using DNeasy Blood
and Tissue Kit (Qiagen) according to manufacturer’s instruc-
tion. The target DNA segment of the mtCOI was amplified
by the polymerase chain reaction (PCR), with primers
LCO1490 5-GGTCAACAAATCATAAAGATATTGG-3’
and HCO2198 5-TAAACTTCAGGGTGACCAAAAAAT-
CA-3" ormer et al., 1994). PCR amplification was conducted
with the following temperature profile: 35 cycles of denat-
uration (94°C, 1 min.), annealing (48-50°C, 1 min.), and
extension (72°C, 2 min.). PCR products were purified with
Qiaex II gel extraction kit (Qiagen) and both strands were
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sequenced in an automated sequencer ABI 3100 (Perkin
Elmer). Sequences were initially aligned using Clustal X
multiple alignment program (Tompson et al., 1997). All
sequence analyses were conducted using the commercial
version of PAUP 4.0b10 (Swofford, 2002). Nucleotide se-
quence divergences within and between species were cal-
culated using Kimura 2-parameter distances. A neighbor
joining method was used to construct a tree.

RESULTS

Morphological taxonomic study

Paragnath counts and length ratios of DC : DNL were listed
in Table 1 and 2. Data of paragnath counts for P. nuntia and
P. vallata (Grube, 1858) from Wilson and Glasby, 1993 are
also included for the purpose of comparison with P. nuntia
species group of Korea. Our specimens collected from Seon-
jedo Is., Jebudo Is., Baealdo beach, Yeongji-ri, Seo-myeon,
and Hadong were identified as P. mictodonta, and speci-
mens from Yulim beach, Hae-ri, Gunsan-myeon, Hadogul-
dong, Joil-ri, and Hadong (Fig. 1) were identified as P. wil-
soni.

Molecular taxonomic study

A 542 bp fragment of the mtCOI gene was sequenced from
selected specimens of Korean P. nuntia species group (P.
mictodonta and P. wilsoni), P. nuntia and P. vallata. The
pairwise percentage sequence divergences and total base
differences calculated by the Kimura 2-parameter distances
are listed in Table 3. No insertions or deletions were detect-
ed in any of the sequences. Each of four species showed
very low mtCOI sequence divergences among conspecific
individuals. By contrast, the sequence divergences exceed
18.88% in all cases of species pair. The divergence values
between P. wilsoni and P. mictodonta range 18.88-19.39%.

SYSTEMATIC ACCOUNTS

Class Polychaeta Grube, 1850
Order Phyllodocida Dales, 1962
Family Nereididae Johnston, 1865
Subfamily Nereidinae Johnston, 1865
Genus Perinereis Kinberg, 1866
*Perinereis mictodonta (Marenzeller, 1879)
(Figs. 2-6)
Nereis mictodonta Marenzeller, 1879, p. 118, pl. 2, fig. 2;
Izuka, 1912, p. 148, pl. 16, figs. 1-6.
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Fig. 1. Map showing sites where specimens of the Perinereis
nuntia species group were collected. 1. Seonjedo Is., Onging-
gun, Yeongheung-myeon, Incheon, 37°14’N 126°31’E; 2. Jebu-
do Is., Hwaseong-si, Gyeonggi-do, 37°10°N 126°37’E; 3. Yulim
beach, Geomundo Is., Samsan-myeon, Yeosu-si, Jeollanam-do,
34°54’7”N 127°18'27.2”E; 4. Baealdo beach, Seomjingang
Estuary, Jeollanam-do, 34°57'N 127°45E; 5. Yeongji-ri, Sam-
dong-myeon, Namhae-gun, Gyeongsangnam-do, 34°48°49”N
127°58’4”E; 6. Seomyeon, Namhae-gun, Gyeongsangnam-do,
34°47'N 127°50°E; 7. Hae-ri, Sanyang-eup, Tongyeong-si,
Gyeongsangnam-do, 34°49'32.7”N 128°20°26.4"E; 8. Gusan-
myeon, Masan-si, Gyeongsangnam-do, 35°6’41.3”N 128"
36'4.6”E; 9. Hadogul-dong, Bukjejugun, JeJu-do, 33°31'N 126°
53E; 10. Joil-ri, Wudo-myeon, Bukjeju-gun, Jelu-do, 33°30'N
126°57’E; 11. Hadong, Siheung-ri, Bukjeju-gun, Jelu-do, 33°
31'N 126°51°E.

Perinereis nuntia var. brevicirris: Fauvel, 1936, p. 63;
Okuda, 1938, p. 92; 1939, p. 231; 1940, p. 12; Okuda and
Yamada, 1954, p. 184, fig. 3e; Khlebovich and Wu, 1962,
p. 51, pl. 3, fig. 3; Imajima, 1972, p. 94, fig. 26 I-m; Paik,
1972, p. 131, fig. 2i-j; Wu et al., 1985, p. 208, fig. 120 a,
b.

Perinereis brevicirris: Imajima and Hartman, 1964, p. 151;
W, 1967, p. 71, fig. 11a-d (in part).

Perinereis nuntia: Paik, 1975, p. 242, fig. la-d (in part);
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Table 1. Comparison of paragnath counts of the Korean P. nuntia species group. Mean, standard deviation and ranges are given.
Data for P. nuntia and P. vallata are taken from Wilson and Glasby (1993), and P. mictodonta and P. wilsoni are taken from Glasby

and Hsieh (2006). c: cones; b: bars; n: number

111 I1I

1 I (ofal)  (lateral) IV (¢) 1V (b) v VI VII-VII
P A ”r’(’:st::togttj ) LS 13-37 203 . 2344 Absentor 15 2-7 26-44
(E_49) Y/ 25+1.2 23.9+4.8 27.8+4.1 30.6+4.7 Barlke  3.040.5 4.5+1.3 37.2+3.2
P. mictodonta 1-5 16-25 23-31 Present 34-39 Absent 1-3 5-9 25-34
(types) (n=5)  2.6+1.5 21.243.4 252+3.3 35.8+1.9 26409 7.241.6 31.6+3.8
P. nuntia 0-5 0-23 1-30 prasent 5-35 Absent 0-5 4-17 10-52
(n=132) 1.840.8 6.843.0 11.5+4.2 16.5+4.6 1.941.4 82425 28.0+6.2
P. vallata 0-9 1-23 9-35 bresent 0-47 0-5 0-5 5-14 42-129
(n=427) 1.6+0.7 11.042.5 18.7+4.4 281457 2.6+0.6 23+1.0 12.5+1.5 69.0+13.6
P'( ”ﬁg‘;ﬁ’t study) 1-7 2-24 8-34 bresent 13-45  Absent or 1-4 3-9 16-37
(‘;_51) Y) 17413 11.3+4.6 17.6+5.7 24.9+6.6 Barlike 2.140.9 55+1.1 29.4+4.5
P. wilsoni 1-3 9-21 1326 24-39 Absent 1-3 4-8 22-34
(n=33) 1.940.6 15.2+3.0 19.1+3.3 29.8+3.6 2.040.8 53+1.2 29.3+3.2
Table 2. Comparison of diagnostic characteristics of P. mictodonta and P. wilsoni
P. mictodonta P. wilsoni
(present study) (present study)
Area II 23.9+4.8 11.3+4.6
Area IV 30.6+4.7 24.946.6

Area V, arrangement

Usually 3 in a triangle, or flat trangle
1.0+0.1 at chaetiger 10

Usually singly or 2 or 3 in a longitudinal line
1.3+0.2 at chaetiger 10

DC: DNL 1.1+0.1 at chaetiger 75-90 1.7+0.4 at chaetiger 75-90
P. mictodonta P. wilsoni
(taken from Glasby and Hsieh, 2006) (taken from Glasby and Hsieh, 2006)
Area II 21.2+3.4 15.2+3.0
Area IV 35.8+1.9 29.8+3.6

Area V, arrangement Usually 3 in a triangle

DC: DNL

1.09+0.14 at chaetiger 10
1.29+0.3 at chaetiger 75-90

Singly or 2 or 3 in a longitudinal line

1.3+0.16 at chaetiger 10
2.12+0.42 at chaetiger 75-90

1989, p. 311, pl. 25-63b-1, 63a, 63c-2, 63b-2, 63c-1, fig.
73a-g (in part).

Perinereis mictodonta: Wilson and Glasby, 1993, p. 264;
Glasby and Hsieh, 2006, p. 558, fig. 5A-E.

Perinereis sp. 1: Chen et al., 2002, p. 19.

Materials examined. Jebudo Is., Hwaseong-si, Gyeonggi-do,
37°10'N 126°37’E, 24 Mar. 2005, (T.S. Park), 6 inds.; Seo-
myeon, Namhae-gun, Gyeongsangnam-do, 34°47'N 127°
S0E, 21 Aug. 2005, (T.S. Park), 5 inds.; Seonjedo Is., Ong-
ing-gun, Yeongheung-myeon, Incheon, 37° 14’N 126°31'E,
24 Jan. 2006, (T.S. Park), 24 inds.; Yeongji-ri, Samdong-
myeon, Namhae-gun, Gyeongsangnam-do, 34° 48’'49”N 127°
58'4”E, 1 Mar. 2006, (T.S. Park), 5 inds.; Baealdo beach,
Seomjingang Estuary, Jeollanam-do, 34°57'N 127°45°E, 9
May 2006, (T.S. Park), 10 inds.; Hadong, Siheung-ri, Buk-
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Jjeju-gun, Jeju-do, 33°31'N 126°51’E, 15 Oct. 2006, (T.S.
Park), 5 inds.

Reference materials examined. Perinereis mictodonta (Mar-
enzeller, 1879): Wazuwei, Tanshui Estuary, Taipei County,
Taiwan, 25° 10'N 121°24’E, 22 Oct. 1999, (H.L. Hsieh), 1
ind. NTM W19301, 1 ind. NTM W19303, 1 ind. NTM
W19302; Mitsang, Tanshui Estuary, Taipei County, 25° 8'N
121°26’E, 22 Oct. 1999, 1 ind. NTM W19308, 1 ind. NTM
W19319, 1 ind. NTM W19312, | ind. NTM W19318, 1 ind.
NTM W19310, 1 ind. NTM W19311, 1 ind. NTM W19317,
1 ind. NTM W19314, 1 ind. NTM W19307, 1 ind. NTM
W19309, I ind. NTM W19313, 1 ind. NTM W19316; Mit-
sang, Tanshui Estuary, Taipei County, 18 Nov. 2000, (H.L.
Hsieh), 1 ind. NTM W19339, 1 ind. NTM W19298; Tongh-
siao, Miaoli County, Taiwan, 24°29°'N 120°39’E, 4 Nov.
1999, (H.L. Hsieh), 1 ind. NTM W19320, 1 ind. NTM
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Two Perinereis Polychaetes from Korea

Fig. 2. Perinereis mictodonta. A, anterior end, dorsal view; B, anterior end, ventral view; C, anterior parapodium, anterior view; D,
posterior parapodium, anterior view. P. wilsoni. E, anterior end, dorsal view; F, anterior end, ventral view; G, anterior parapodium,
anterior view; H, posterior parapodium, anterior view. Scale bars=0.3 mm (C, D), 2.0 mm (A, B, E, F), 0.6 mm (G, H).
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W19321; Chuwei, Tanshui Estuary, Taipei County, Taiwan,
25°8'N 121°26E, 22 Oct. 1999, (H.L. Hsieh), 1 ind. NTM
W19297, 1 ind. NTM W19396; Tapeng Lagoon, St. 9,
Pingtung County, 22°26.73'N 120° 29°E, 29 Oct. 2000, (H.
L. Hsieh), 1 ind. NTM W19326, 1 ind. NTM W19329, 1
ind. NTM W19328; Kaoping River, between Kaohsiung
County and Pingtung County, Taiwan, 22° 28N 120°24'E,
23 Jan. 1996, (J.C. Wu and P.H. Lin), 10 inds. NTM
W19330; Minamata River, Minamata, Kumamoto, Japan, 22
Apr. 2000, (I. Hayashi). 10 inds. NTM W19420, identified
as Perinereis nuntia brevicirris.

Perinereis nuntia (Savigny, 1818): Enderby 1., Western
Australia, no date information, (P. Hutchings), 3 inds. AM
W201967-8, mangroves, intertidal; Queensland, Yorkeys
Knob, Australia, 19-20 Nov. 1984, (R. Hanley), 3 inds. NTM
W2364, W2365, intertidal, under rock; Redcliff, SEQId,
Australia, 21 Sep. 2005, (P. Palmer), 2 inds. NTM; St. Johns
I., Southern shore, Singapore, 8 Dec. 2003, 2 inds. NTM;
South Paris 1., Jacarta, Java, Indonesia, 14 Feb. 2003, no
collector data, 3 inds. NTM.

Perinereis vallata (Grube, 1858): Macquarie 1., Australia,
no further data, 1 ind. VM F54004; Werri Bee, Australia, 14
Dec. 2005, no collector data, 5 inds. VM; Southern Austra-
lia, 21 Feb. 2006, no collector data, 3 inds. VM.

Diagnosis. Longest specimens 108.5 mm long, 99 chaetigers
and 5.7 mm wide at chaetiger 10 (including parapodia); 3.9
mm wide at chaetiger 10 (excluding parapodia).

Anterior dorsum brown. Prostomium slightly wider than
long; antennae 1/3 prostomium length, and separated at
their bases; longest tentacular cirri extending back to chaeti-
ger 9 (3-9). Jaws brown, dentate cutting edge with 8 (7-8)
teeth (Fig. 2A). Paragnaths dark brown, cones on oral ring
much larger than those on maxillary ring. Area I with 3 (1-
5) conical paragnaths; area II with 24 left, 26 right (13-37)
conical paragnaths in elongated patches; area III with 15
(14-26) conical paragnaths in a rectangular patch and lateral
groups of 3 left, 4 right (1-8) paragnaths on either side; area
IV with 27 left, 25 right (23-44) conical paragnaths in cres-
centic patches, smooth bar-like paragnaths present near jaws
about half of all Korean specimens; area V with 3 (1-5)
conical paragnaths in a transverse row (or triangle); area VI
with 3 left, 5 right (2-7) bars of uneven length, end ones
longer; area VII-VIII with 34 (26-44) conical paragnaths in
2 rows (Fig. 2A, B).

Dorsal notopodial ligule on anterior chaetigers slightly
larger than dorsal neuropodial ligule. Dorsal cirrus 0.81
(0.74-1.23) times as long as dorsal notopodial ligule anteri-
orly (chaetiger 10) (Fig. 2C); posteriorly dorsal cirrus 1.00
(0.81-1.34) times as long as dorsal notopodial ligule (chaeti-

ger 75-90) (Fig. 2D). Neuropodial postsetal lobe low round-
ed, not projecting beyond end of acicular ligule. Ventral
neuropodial ligule similar in length to acicular neuropodial
ligule Iength in all chaetigers. Neuropodial dorsal fascicle
heterogomph falcigers with serated blades (Fig. 4A). Neuro-
podial dorsal fascicle heterogomph spinigers present through-
out.

Variation. Some specimens from Jebudo Is., Seonjedo Is.,
and Yupo-ri have only 2 elongated bars on area VI (Fig. 5).
Remarks. Korean P. nuntia var. brevicirris was synonymised
with P. nuntia by Paik (1975). However, Glasby and Hsieh
(2006) referred this taxon as a P. mictodonta on the basis of
Paik’s literature. According to the present taxonomic study,
Korean materials agree well with Glasby and Hsieh’s (2006)
redescription of P. mictodonta (Tables 1, 2). P. mictodonta is
most similar to P. wilsoni, but can be distinguished from
this species by the dorsal cirrus, which is relatively longer
in P. wilsoni. Glasby and Hsieh (2006) did not mention
about bars on area IV, however, half of all Korean speci-
mens and some Taiwanese specimens have elongated parag-
nath (bar-like) on area IV (Fig. 6).

Habitats. Intertidal, in muddy sand to gravely sand substrate,
especially under rocks, also associated with oyster bed.

"*Perinereis wilsoni Glasby and Hsieh, 2006
(Figs. 2-4)

Perinereis wilsoni Glasby and Hsieh, 2006, p. 570, fig.
10A-F.

Perinereis nuntia var. vallata: Khlebovich and Wu, 1962, p.
51, pl. 3; Paik, 1972, p. 131, fig. 2a-h; Imajima, 1972, p.
92; Wu et al., 1985, p. 210, fig. 121a-k. [not Nereis
vallata (Grube, 1858)].

Perinereis brevicirris: Wu, 1967, p. 71, fig. 11a-d.

Perinereis nuntia: Paik, 1975, p. 242, fig. la-d (in part);
1989, p. 311, pl. 25-63b-1, 63a, 63c-2, 63b-2, 63c-1, fig.
73a-g (in part).

Perinereis sp. 2: Chen et al., 2002, p. 19.

Material examined. Hadogul-dong, Bukjeju-gun, Jeju-do,
33°31'N 126°53’E, 26 Oct. 2005, (T.S. Park), 31 inds.;
Gusan-myeon, Masan-si, Gyeongsangnam-do, 35°6"41.3”N
128°36'4.6”E, 28 Jun. 2006, (T.S. Park), 3 inds.; Hae-ri,
Sanyang-eup, Tongyeong-si, Gyeongsangnam-do, 34°
4932.7”N 128°20°26.4”E, 30 Jun. 2006, (T.S. Park), 7
inds.; Yulim beach, Geomun Is., Samsan-myeon, Yeosu-si,
Jeollanam-do, 34°54’7”N 127°18’27.2”E, 20 Sep. 2006,
(T.S. Park) 10 inds.; Joil-ri, Wudo-myeon, Bukjeju-gun,
Jeju-do, 33°30'N 126°57’E, 14 Oct. 2006, (T.S. Park), 23
inds.; Ha-dong, Siheung-ri, Bukjeju-gun, Jeju-do, 33°31’N
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Fig. 3. Four species of P. nuntia species group. A, P. mictodonta; B, P. wilsoni; C, P. nuntia; D, P. vallata. Scale bars=1.0 mm (A-D).

126°51’E, 15 Oct. 2006, (T.S. Park), 25 inds.
Reference materials examined. Perinereis wilsoni Glasby
and Hsieh, 2006: Lungtung, Taipei County, Taiwan, 25°6'N
121°54’E, 8 Oct. 1998, (H.L. Hsieh), 1 ind. NTM W19279,
| ind. NTM W19281, 1 ind. NTM W19284, 1 ind. NTM
W19283, 1 ind. NTM W19278, 1 ind. NTM W19280;
Tiehhsien, Penghu County, Taiwan, 23°32’8.11”N 119°
35’18.95”E, 19 Mar. 2003, (M.J. Kuo), 1 ind. NTM
W19276, 3 inds. NTM W19277; Liukuaitso, Tanshui Town,
Taipei County, Taiwan, 25° 14'N 121°26’E, 26 Mar. 2003,
(H.L. Hsieh), 1 ind. NTM W 19286, 1 ind. NTM W19285.

Perinereis nuntia (Savigny, 1818): Western Australia,
Enderby 1., Australia, (P. Hutchings), 3 inds. AM W201967
-8, mangroves, intertidal; Queensland, Yorkeys Knob, Aus-
tralia, 19-20 Nov. 1984, (R. Hanley), 3 inds. (NTM W2364,
W2365), intertidal, under rock; Redcliff, SEQ1d, Australia,
21 Sep. 2005, (P. Palmer), 2 inds. (NTM); St. Johns 1., South-
ern shore, Singapore, 8 Dec. 2003, no collector data, 2 inds.
(NTM); South Paris 1., Jacarta, Java, Indonesia, 14 Feb.
2003, no collector data, 3 inds. NTM.

Perinereis vallata (Grube, 1858): Macquarie 1., Australia,
no further data, 1 ind. VM F54004; Werri Bee, Australia, 14
Dec. 2005, no further data, 5 inds. VM; Southern Australia,

Korean J. Syst. Zool. 23(1), 75-85

21 Feb. 2006, no collector data, 3 inds. VM.

Diagnosis. Longest specimens 151.5 mm long, 102 chaeti-
gers and 6.3 mm wide at chaetiger 10 (including parapodia),
3.9 mm wide at chaetiger 10 (excluding parapodia).

Anterior dorsum brown or olive. Prostomium slight long-
er than wide; antennae 1/3 prostomium length, and separat-
ed at their bases; longest tentacular cirri extending back to
chaetiger 9 (6-12). Jaws brown, dentate cutting edge with 8
(7-8) teeth (Fig. 2E). Paragnaths brown, cones on oral ring
slightly larger than those on maxillary ring. Area I with 2
(1-7) conical paragnaths; area II with 19 left, 19 right (6-28)
conical paragnaths in elongated patches; area III with 25 (6-
28) conical paragnaths in a rectangular patch and lateral
groups of 3 left, 3 right (1-7) paragnaths on either side; area
IV with 33 left, 32 right (13-44) conical paragnaths in cres-
centic patches, smooth bar-like paragnaths present near jaws
about half of all Korean specimens; area V with 2 (1-4) con-
ical paragnaths in a longitudinal row (or narrow triangle);
area VI with 7 left, 6 right (3-9) bars of uneven length, end
ones longer; area VII-VIII with 31 (16-37) conical parag-
naths in 2 rows (Fig. 2E, F).

Dorsal notopodial ligule on anterior chaetigers equal to
dorsal neuropodial ligule. Dorsal cirrus 1.38 (1-1.98) times

81



Tae Seo Park and Won Kim

Fig. 4. Heterogomph falciger: A, P. mictodonta; B, P. wilsoni; C, P. nuntia; D, P. vallata. Scale bar=0.01 mm (A-D).

Fig. 5. Variation of P. mictodonta. A, dorsal view, showing only 2 elongated paragnaths on each area VI; B, ventral view. Collected
from Seonjedo Island. Scale bar=1.0 mm (A, B).

as long as dorsal notopodial ligule anteriorly (chaetiger 10) long as dorsal notopodial ligule (chaetiger 75-90) (Fig. 2H).
(Fig. 2G); posteriorly dorsal cirrus 1.85 (1.05-2.8) times as Neuropodial postsetal lobe low, rounded, not projecting
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Fig. 6. Bar like paragnath on area IV (P. mictodonta, ventral
view). Scale bar=1.0 mm.

beyond end of acicular ligule. Ventral neuropodial ligule as
long as acicular neuropodial ligule in all chaetigers. Neuro-
podial dorsal fascicle heterogomph falcigers with serated
blades (Fig. 4B). Neuropodial dorsal fascicle heterogomph
spinigers present throughout.

Variation. Jejudo Is. specimens usually have fewer parag-
naths on area II. Variation in paragnath count on area II: 6-
16 (average 9.91, standard deviation +2.12).

Remarks. Korean P. nuntia var. vallata was reported by
Paik (1972) and in the later study, Paik (1975) synonymised
this species with P. nuntia. Recently, Glasby and Hsieh
(2006) referred P. nuntia var. vallata by Paik (1972) as P.
wilsoni n. sp. based on the Paik’s literature. According to
the present taxonomic study, Korean materials agree well
with original description of P. wilsoni (Table 1, 2). Glasby
and Hsieh (2006) did not mention about bars on area IV,
however, half of all Korean materials and some Taiwanese
specimens have elongated paragnath (bar-like) on area IV,
Habitats. Intertidal reef flat or rocky shore, under boulders.

DISCUSSION

Recently, a molecular taxonomic study of marine poly-
chaete worms belonging to the genus Perinereis have been
conducted by Chen et al. (2002) using ribosomal internal
transcribed spacers (ITS). This study indicated the existence
of two unnamed sympatric species. Later, Glasby and Hsieh
(2006) reported those two species as P. mictodonta and P.
wilsoni. Although ITS sequence is useful to discriminate
closely related Perinereis species, the mtCOI sequence has
several advantage as a molecular marker: (1) the clear se-
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Fig. 7. Neighbor-joining tree (Kimura 2-parameter model) of
four species of P. nuntia species group based on 542 base pairs
of mtCO1 gene.

quence data can be obtained from direct sequence; (2) the
alignment of mtCOIl sequences is straightforward, as indels
are uncommon; (3) the mtCOI sequences possess a high
level of diversity among species and the universal primers
for this gene are very robust (Former et al., 1994; Hebert et
al., 2003a).

In the present molecular taxonomic study, we tested the
mtCOI gene as a molecular marker for the species discrimi-
nation of P. nuntia species group of Korea. The percentage
sequence divergence among individuals of P. mictodonta
(n=15) and P. wilsoni (n=5) ranges 0 to 0.37%, respective-
ly. In the case of P. nuntia (n=2) and P. vallata (n=2) the
divergence is 0% and 0.37%, respectively. Mean of the
divergence between species pair among four species ranges
18.95 to 25.05% (18.95% for P. wilsoni vs. P. mictodonta,
23.44% for P. wilsoni vs. P. nuntia, 19.87% for P. wilsoni
vs. P. vallata; 25.05% for P. mictodonta vs. P. nuntia,
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24.37% for P. mictodonta vs. P. vallata; 23.54% for P. nun-
tia vs. P. vallata). According to Hebert (2003b), mean of
the mtCOI percentage sequence divergence between species
pairs in Annelida is 15.7%. Therefore, it is considered that
the sequence divergences between species pair obtained in
this study are big enough to discriminate between P. micto-
donta and P. wilsoni (Fig. 7).

Some Korean specimens of P. mictodonta have only two
elongated bars on area VI (Fig. 5) (see description part).
According to Hutchings (1991), they should be treated as
distinct species belonging to a group known as Perinereis
group 2A. In the present study, the mtCOI sequences of
these individuals showed more than 99% identity with those
of P. mictodonta. The mtCOI gene clearly solved the
different taxonomic view caused by ambiguous morpholo-
gical characters and the present study showed that it is to be
a good molecular marker for species identification of the P.
nuntia species group of Korea.

ACKNOWLEDGEMENTS

The authors are much indebted to Dr. Chris Glasby of Mu-
seum and Art Gallery of the Northern Territory, Australia,
Dr. Robin Wilson of the Museum of Victoria, Australia, and
Dr. Pat Hutchings of the Australian Museum, Australia who
made us possible to examine the reference materials of this
work. The authors also like to thank Dr. Hyun Soo Rho of
Korea Ocean Research and Development Institute for en-
couragement and critical comments on this manuscript. This
work was supported by a Korea Research Foundation Grant,
funded by the Korean Government (KRF-2005-070-C00124)
and by a grant (no. 2006-421) from the Ministry of Environ-
ment of the Korean Government.

REFERENCES

Chen, C.A., C.P. Chen, T.Y. Fan, LK. Yu and H.L. Hsieh,
2002. Nucleotide sequences of ribosomal internal transcrib-
ed spacers and their utility in distinguishing closely related
Perinereis polychaetes (Annelida: Polychaeta: Nereididae).
Mar. Biotechnol., 4: 17-29.

Fauvel, P., 1932. Annelida Polychaeta of the Indian Museum,
Calcutta. Mem. Indian Mus., 12: 110

Fauvel, P., 1936. Annélides Polychétes du Japon. Mem. Coll
Sci. Kyoto Imp. Univ. Ser. B,'12: 41-92.

Folmer, O., M. Black, W. Hoeh, R. Lutz and R. Vrijenhoek,
1994. DNA primers for amplification of mitochondrial
cytochrome c oxidase subunit I from diverse metazoan
invertebrates. Mol. Mar. Bio. Biotechnol., 3: 294-299,

Glasby, C.J. and H.L. Hsieh, 2006. New species and new re-

84

cords of the Perinereis nuntia species group (Nereididae:
Polychaeta) from Taiwan and other Indo-West Pacific
shores. Zool. Stud., 45(4): 553-577.

Grube, A.E., 1858. Annulata @rstediana. Enumeratio Annula-
torum, quae in itinere Indiam occidentalem et Americam
Centralem annis 1845-1848 suscepto legit cl. A.S. Qersted,
adjectis speciebus nonnullis a cl. H. Kréyer in itinere ad
Americam meridionalem collectis. Part 2, 1857, pp. 158-
166. ' o

Hebert, P.D.N., A. Cywinska, S.L. Ball and J.R. de Waard,
2003a. Biological identifications through DNA barcodes.
Proc. R. Soc. Lond. B, 270: 313-321.

Hebert, P.D.N., S. Ratnasingham and J.R. de Waard, 2003b.:
Barcoding animal life: cytochrome ¢ oxidase subunit 1
divergences among closely related species. Proc. R. Soc.
Lond. B, 270: $96-599.

Hutchings, P.A., A. Reid and R. Wilson, 1991. Perinereis (Poly-
chaeta, Nereididae) from Australia, with redescriptions of
six additional species. Rec. Aus. Mus., 43: 241-274. )

Imajima, M., 1972. Review of the annelid worms of the family
Nereidae of Japan with descriptions of five new species or
subspecies. Bull. Nat. Sci. Mus. Tokyo, 15(1): 37-153.

Imajima, M. and O. Hartman, 1964. The polychaetous annelids
of Japan. Part 1. Occ. Pap. Allan Hancock Found., 26: 1-
237.

Izuka, A., 1912. The errantiate Polychaeta of Japan. J. Coll.
Sci. Imp. Univ. Tokyo, 30: 1-262.

Khlebovich, W. and B.L. Wu, 1962. Polychaetes of the Yellow
Sea II1. Family Nereidae. Stud. Mar. Sinica, 1: 33-53.

Marenzeller, E. von, 1879. Siidjapanische Anneliden. I. (Am-
phinomea, Aphroditea, Lycoridea, Phyllodocea, Hesionea,
Syllidea, Eunicea, Glycerea, Sternaspidea, Chaetopterea,
Cirratulea, Amphictenea). Denk. Math.-natur. classe Kaiser.
Akad. Wiss. Wien, 41: 109-154.

Okuda, S., 1938. Polychaetous annelids from the vicinity of the
Mitsui Institute of Marine Biology. Jpn. I. Zool., 8: 75-105.

Okuda, S., 1939. Annelida Polychaeta in Onagawa Bay and its
vicinity II. Polychaeta errantia with some addenda of Poly-
chaeta sedentaria. Rep. Tohuku Imp. Univ., 14: 219-244.

Okuda, S., 1940. Polychaetous annelids of the Ryukyu Islands.
Bull. Biogeogr. Soc. Jpn., 10(1): 1-24.

Okuda, S. and M. Yamada, 1954. Polychaetous annelids from
Matsushima Bay. Ann. Mag. Nat. Hist., 12: 175-199.

Paik, E.I, 1972. The polychaetous annelids in Korea I. Bull.
Kor. Fish. Soc., 5(4): 128-135.

Paik, E.IL, 1975. Taxonomical evaluation of two varieties of
Perinereis nuntia: P. nuntia var. vallata (Grube, 1857) and
P. nuntia var. brevicirris (Grube, 1857). Bull. Kor. Fish.
Soc., 8(4): 242-244.

Paik, E.I., 1989. Hlustrated encyclopedia of fauna and flora of
Korea. Ministry of Education, 31: 1-764.

Swofford, D.L., 2002. PAUP* Version 4.0b10 for Macintosh.
Sinauer Associates Inc., Sunderland, Mass.

Savigny, J.C., 1818. Les Annelides. J. B. de Lamarck. Histoire
Naturelle des Animaux sans Vertebres, Paris, 5: 318.

Korean J. Syst. Zool. 23(1), 75-85



Tompson, I.D., F. Gibson, F. Plewniak and D.G. Hggins, 1997.
The Clustal X windows interface flexible strategies for mil-
tiple sequence alignment aided by quality analysis tools.
Nucleic Acids Res., 25: 4876-4882.

Wilson, R.S. and C.J. Glasby, 1993. A revision of the Per-
inereis nuntia species group (Polychaeta: Nereididae). Rec.
Aust. Mus., 45: 253-277.

Korean J. Syst. Zoal. 23(1), 75-85

Two Perinereis Polychaetes from Korea

Wu, B.L.,R. Sun and D. Yang, 1985. The Nereidae (Polychaet-
ous Annelids) of the Chinese coast. Beijing, Institute of
Oceanography, Academia Sinica, pp. 206-213.

Wu, S.K., 1967. The nereid worms of Taiwan. Bull. Inst. Zool.
Acad. Sinica, 6: 47-76.

Received April 23, 2007
Accepted April 27, 2007

85



