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ABSTRACT

The magelonid polychaete Magelona parochilis Zhou and Mortimer, 2013 is newly reported from South Korea. The
Korean specimens correspond well to the original description of M. parochilis in having prostomium without horn,
mucronate chaetae on chaetiger 9, superior dorsal lobes on chaetigers 1-8, ventral neuropodial lobes on chaetiger
9, smooth edged thoracic notopodial lamellae, and unidirectional tridentate hooded hooks on abdominal chaetigers.
Partial sequences of cytochrome ¢ oxidase I (COI) and 16S ribosomal DNA (16S rDNA) of the species were
determined from Korean specimens. The detailed description and illustrations are provided with partial sequences of
COI and 16S rDNA as molecular markers for species identification.
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INTRODUCTION

Magelonidae Cunningham and Ramage, 1888 is a relatively
small family of marine annelids comprising approximately
75 species (Mortimer et al., 2021; WoRMS Editorial Board,
2022). Magelonids are characterized by a shovel-like prosto-
mium, a pair of ventrolaterally inserted papillated palps, and
a slender body divided into two distinct regions: thorax and
abdomen. Magelonids commonly live in sand and mud less
than 100 m deep and some are known to build tubes (Para-
par et al., 2021). Magelona F. Miiller, 1858, the type genus
of the family, is characterized by having nine chaetigers in
the thoracic region. Until now, 11 species have been reported
in East Asia: M. agoensis Kitamori, 1967; M. californica
Hartman, 1944; M. cf. cincta Ehlers, 1908; M. cornuta Wesen-
berg-Lund, 1949; M. crenulifrons Gallardo, 1968; M. japonica
Okuda, 1937; M. koreana Okuda, 1937 (originally described
as a subspecies of M. japonica); M. longicornis Johnson,
1901; M. cf. pacifica Monro, 1933; M. parochilis Zhou and
Mortimer, 2013; and M. pitelkai Hartman, 1944 (Okuda, 1937;
Kitamori, 1967; Paxton and Chou, 2001; Mortimer and Mac-
kie, 2009; Zhou and Mortimer, 2013). Magelona koreana,
originally described as Magelona japonica var. koreana, is
currently considered as a separate species by the unequal size
between noto- and neuropodial postchaetal lamellae on abdo-

minal chaetigers, the presence of ventral neuropodial lobes
on chaetiger 9, and the absence of superior dorsal lobes on
abdominal chaetigers (Okuda, 1937; Gallardo, 1968; Jones,
1971). Considering this view, two species, M. japonica and M.
koreana, have been reported from South Korea (Okuda, 1937;
Paik, 1975, 1989; Yi et al., 1982). In this study, Magelona
parochilis is newly found in South Korea and its description,
illustrations, and molecular information of partial cytochrome
¢ oxidase I (COI) and 16S ribosomal DNA (16S rDNA) seq-
uences are provided.

MATERIALS AND METHODS

Samples were collected using a scoop from silty or muddy
sands of Gureop-Island and Eurwangni Beach, Incheon,
South Korea (Fig. 1). Specimens were then fixed in 4% form-
aldehyde for morphological analysis and in 95% alcohol for
DNA analysis. All voucher specimens were deposited in the
National Institute of Biological Resources at Incheon, South
Korea (NIBR). Morphological observations were conducted
under a stereoscopic microscope (SZX12; Olympus, Japan),
and photographs of the specimens were taken using a digital
camera (Dhyana 400DC; Tucsen, China) with the Mosaic
capture program (Mosaic version 15; Tucsen). The dissected

€9 This is an Open Access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited.

eISSN 2234-8190

*To whom correspondence should be addressed
Tel: 82-32-860-7692, Fax: 82-32-874-6737
E-mail: mingisik@inha.ac.kr

Copyright (©) The Korean Society of Systematic Zoology



Ha-Eun Lee, Geon Hyeok Lee, Gi-Sik Min

T ! 0
120°E 125°E 130°E
= 40°N
(]
o Korea Sea of Japan
(East Sea)
Yellow Sea
e 30°N
‘ Korea Strait
China
* Japan
East China Sea 200km

Fig. 1. Type locality of Magelona parochilis Zhou and Mortimer,
2013 (red star) and sampling sites in this study (black circle).

appendages were observed using an optical microscope (DM
2500; Leica, Germany), and photographs were taken using a
digital camera (EOS 6D Mark II; Canon, Japan). Specimens
for scanning electron microscopy (SEM) were dried through
critical point drying, covered with platinum, and observed
using a Hitachi SEM model S-4300SE (Hitachi, Japan). Stain-
ing patterns were observed using methyl green, as detailed
by Mackie and Gobin (1993). DNA was extracted from the
muscular tissues of three alcohol-preserved specimens (NIBR-
IV0000899192, NIBRIV0000899199-200) using LaboPass
Tissue Mini (Cosmo GENETECH, Seoul, Korea) according
to the manufacturer’s instructions. The partial sequences of
COI and 16S rDNA were amplified using the following primer
sets: PolyLCO-F and PolyshortCOIR (Carr et al., 2011) for
COI and 16Sar-L and 16Sbr-H (Palumbi et al., 1991) for
16S rDNA. The obtained sequences of COI and 16S rDNA
sequences were edited and aligned using Geneious 8.1.9 (Bio-
matters, Auckland, New Zealand). Intra- and inter-specific
genetic distances were calculated by p-distance, using Gene-
ious 8.1.9. The newly determined DNA sequences were regis-
tered in GenBank (OP006721-3 for COI, OP021655-7 for
16S rDNA).

SYSTEMATIC ACCOUNTS

Phylum Annelida Lamarck, 1809

Class Polychaeta Grube, 1850
Family Magelonidae Cunningham and Ramage, 1888
Genus Magelona F. Miiller, 1858

'*Magelona parochilis Zhou and Mortimer, 2013
(Figs. 2-4)

Magelona parochilis Zhou and Mortimer, 2013: 1503, figs.
1-5.

Material examined. Korea: Incheon: 5 specimens (NIBRIV
0000899192-3, NIBRIV0000899196, NIBRIV0000899199-
200), Ongjin-gun, Deokjeok-myeon, Gureop-ri, Gureopdo
Beach, 37°11'9"N, 125°58'52"E, silty sand, 6 Nov 2021; 30
specimens (NIBRIV0000899194-5, NIBRIV0000899197-8),
Jung-gu, Eurwangni Beach, 37°26'45"N, 126°22'6"E, muddy
sand, 1 Apr 2022; 40 specimens, same locality, 2 May 2022.
All examined materials were collected by Lee H-E and Lee
GH.

Description. A moderately sized specimen, thorax of similar
width to abdomen in dorsal view, but abdomen thicker than tho-
rax in lateral view. Longest specimen: complete, prostomium
1.15 mm long, 0.74 mm wide; thorax (including prostomium)
4.22 mm long, 0.56 mm wide; abdomen 0.59 mm wide; total
length 27.85 mm long for 64 chaetigers. The broadest speci-
men: incomplete, prostomium 2.27 mm long, 1.12 mm wide;
thorax 6.72 mm long, 0.75 mm wide; abdomen 0.87 mm
wide; total length 16.24 mm for 34 chaetigers.

Prostomium elongate, longer than wide (L: W ratio 1.55-
2.07), without prostomial horns, anterior margin smooth and
rounded, eyes absent (Figs. 2B, 3B, 4A). Two pairs of longi-
tudinal dorsal muscular ridges present on the prostomium;
outer and inner pairs abutting each other for entire length;
outer pair slightly shorter than inner pair; inner pair diverge
only at distal ends (Figs. 2B, 3B, 4A). Indistinct quadrangular
areas present on either side of muscular ridges (Figs. 2B, 3B,
4A). Proboscis heart-shaped when fully everted and with lon-
gitudinal ridges (Figs. 3D, 4B). Palps arising ventrolaterally
from the base of prostomium (Fig. 4B), reaching chaetigers
12-18, non-papillated region reaching chaetigers 1-2. Papil-
lae very short proximally, increasing gradually in size. Initially
3-4 rows of papillae on either side of inconspicuous ventral
groove, medially 1-2 rows, and distally 1 row.

Peristomium achaetous, approximately one and a half times
the size of chaetiger 1. Chaetigers 1-7 similar; parapodia bira-
mous. Notopodia with low triangular prechaetal lamellae,
slightly increasing in size along thorax, confluent with large
spatulate postchaetal lamellae ventrally; point of connection
between pre- and postchaetal lamellae becoming closer to
distal tips of the lamellae towards the posterior thorax (Fig.
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Fig. 2. Magelona parochilis Zhou and Mortimer, 2013, A (NIBRIV0000899192) B-R (NIBRIV0000899193). A, Anterior region, dor-
sal view; B, Prostomium, with methyl green staining pattern, dorsal view; C-L, Chaetigers 1-10, anterior view; M, Capillary chaeta
from chaetiger 6; N, Outermost capillary chaeta from chaetiger 9; O, Outermost mucronate chaeta from the same chaetiger; P,
Mucronate chaeta from the same chaetiger; Q, Tridentate hooded hook from chaetiger 12, anterior view; R, Tridentate hooded hook
from chaetiger 10, lateral view. Scale bars: A=1 mm, B=0.5mm, C-P=0.1 mm, Q, R=50 um.
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2C-I). Notopodial postchaetal lamellaec becoming longer and  chaetigers 1-8, increasing in size along thorax (Fig. 2C-J).
thinner distally along thorax; upper edges relatively smooth. Slender, triangular and subchaetal ventral neuropodial lobes
Neuropodial pre- and postchaetal lamellae not developed. present on chaetigers 1-7, directly underneath chaetae (Fig.
Slender, tapering digitiform superior dorsal lobes present on 4D).
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Fig. 3. Magelona parochilis Zhou and Mortimer, 2013, A (NIBRIV0000899194), B, F (NIBRIV0000899193), C, D, H (NIBRIV0O00089
9195), E (NIBRIV0000899196), G (NIBRIV0000899192). A, Whole body, lateral view; B, Anterior region, dorsal view; C, Anterior region,
dorsal view; D, Anterior region, ventral view; E, Mucronate chaetae from chaetiger 9; F, Tridentate hooded hooks from chaetiger 12,
anterior view; G, Papillae of a palp; H, Abdomen, lateral view. Scale bars: A=1 mm, B-D=0.5mm, E=10 ym, F=20 ym, G=0.1 mm,
H=0.2 mm.

Chaetiger 8 with well-developed notopodial prechaetal
lamellae, confluent with slightly larger, rounded triangular
postchaetal lamellae; point of connection between pre- and
postchaetal lamellae near the distal tip, form a U-shaped
structure around chaetae in lateral view (Fig. 2J). Neuropodial
prechaetal lamellae of chaetiger 8 low triangular, confluent
with postchaetal lamellae. Thick, digitiform ventral neuropo-
dial lobes present. Chaetae of chaetigers 1-8 simple unilim-
bate winged capillaries (Figs. 2M, 4D).

Chaetiger 9 shorter and narrower than preceding chaetigers
(Figs. 2A, 3C, 4C). Notopodial prechaetal lamellae rounded,
smooth, confluent with higher triangular postchaetal lamel-
lae. superior dorsal lobes absent (Fig. 2K). Neuropodia with
triangular postchaetal lamellae confluent with low prechaetal
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lamellae. Small ventral neuropodial lobes present. Chaetae
mucronate, arranged in arcs; outermost chaetae unilimbate
(Figs. 2K, N-P, 3E, 4G).

Abdominal chaetigers with spatulated lateral lamellae, of
about equal size in both rami, with bluntly rounded smooth
margin (Figs. 2L, 3H). Lateral lamellae not overlapping. Post-
chaetal extension of lateral lamellae apparent in anterior abdo-
men. Minute superior dorsal lobes and ventral medial lobes
present at inner margin of chaetal rows (Figs. 2L, 4F)

Abdominal chaetae tridentate hooded hooks of similar size,
superior two fangs parallel, above main fang (Figs. 2Q, R, 3F,
4F, H). Hooks in each ramus unidirectional, main fangs point-
ing laterally (Fig. 4F). A few hooks closest to the lamellae
slightly twisted in extreme posterior parapodia, appearing vis-
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Fig. 4. Scanning electron microscopy images of Magelona parochilis Zhou and Mortimer, 2013, A, C, F-H (NIBRIV0000899197), B
(NIBRIV0000899198), D, E (NIBRIV0000899199). A, Prostomium, dorsal view, palps removed; B, Prostomium, lateral view; C, Chaeti-
gers 7-13, dorsal view; D, Parapodia on chaetiger 5, lateral view; E, Lateral pouch between chaetiger 11-12; F, Notopodial chaetae in
anterior abdominal region, posterior view; G, Mucronate chaetae on chaetiger 9; H, Tridentate hook in abdomen, hood removed. Ab,
abdomen; BO, burrowing organ; DF, dorsal flap; LO, lateral organ; LP, lateral pouch; Post, postchaetal lamella; Pr, prostomium; Pp,
palp; SDL, superior dorsal lobe; Th, thorax; VF, ventral flap; VNL, ventral neuropodial lamella. Scale bars: A-C=0.2 mm, D=50 um,

E=0.1mm, F=20pum, G, H=5pum.

a-vis orientation. Initially about 11-14 hooks per rami, de-
creasing to about 7-9 hooks per rami on posterior chaetigers.

Lateral pouches present from between chaetigers 11-12.
Paired anteriorly open pouches present between chaetigers
11-12, 14-15, and sometimes additionally between 17-18

Anim. Syst. Evol. Divers. 38(4), 149-156

(= configuration pouches of Fiege et al. (2000): well-devel-
oped large membrane bounded between two cuticular flaps)
(Fig. 4E). Unpaired posteriorly open pouches present in
middle and posterior abdomen alternatively (C configuration
pouches of Fiege et al.(2000): simple pocket-like pouch with

153



Ha-Eun Lee, Geon Hyeok Lee, Gi-Sik Min

(2202) *|e 38 Jawipop 8ELVEEZIN I9ON 8€0°0 ¢80°0 8/T'0 #8I'0 O0vZ'0 TZZ0 SECO0 SET0 SEC'0  euwsbiN sisuaauinb ‘W 0T
(2202) "Ie 13 Jawinop SELPEEZIN 190N 8/0°0 78T'0 6810 GETO0 [LITO €£T0 €£2°0 €£2°0  ewsbiN jussueu ‘W 6
(2202) "I 18 Jswinop TSLYEEZIN I9ON ¥8T°0 88T°'0 0£Z'0 8IZ0 0£C0 0£Z0 0£c0  ejobuy epid W 8
(2202) [e 18 Jswinop LELYEEZIN 190N 80T'0 8€C°0 6020 9I2°0 910 9120 eueys ejepse) "W [
(2202) *[e 18 Jawinop ObLYEEZIN 190N €120 0TZ'0 0TZ0 O0TZ0 0720 eusbiN feppew ‘W9
(2202) *|e 38 Jawiop 0SLYEEZIN I9ON 1120 €6T°0 €610 €610 N juoisuyol ‘W g
(9702) *|e 1o 1abI9M 65692/ I9ON LLT'0  LLT°0  £LT'0  ®dueld siqenw "W b
Apmis siyL £S9120d0 190N 000°0 0000 e2.0) €
Apnis siyL 95972040 190N 000°0 2310 z
Apmis siyL S59120d0 I9ON 22.0) siiyooed w1

(da +9%) vNQ4 S9T

(2202) Ie 19 Jowiop 069¥EEZIN I9ON [TT°0 £0T°0 8TT0 1120 ¢6T'0 O08T'0 60270 600 6020  elobuy epid ‘W 01
(2202) "I 13 Jawio TLOVEEZIN 190N 8TZ'0 S0C°0 IST0 TIZ0 €T2°0 60270 £L0OTO £OZO MN usje "W 6
(paystigndun) *|e 33 seig 68TY0SZI I9ON €€2°0  €02°0 91’0 86T°0 00T0 <20Z0 20CO BIPUl  suoynuaI W 8
(paystigndun) *|e 33 seig T9TH0SZIW I9ON 912’0 S§ZZ'0  96T°'0 002°0 00T'0 0020 elpur epun ‘W £
(9702) *[e 32 Habiam 65692/ 190N 602°0 6020 /8T'0 S8T'0 S8T'0  =duel siigedw "W 9
(22072) *|e 38 Jawiop 189PEEZIN I9ON PL1°0  S8T'0 S8T'0 G810 eueys eepse) "W S
(2202) "Ie 18 Jswiop 90/PEEZIN 190N G8T'0 S8T'0 S8T'0  ewsbiN eppew "W b
Apmis siyL 22/900d0 190N ¥00'0  $00°0 e2.0) €
Apnis siyL £2£900d0 190N 000°0 2310y 4
Apnis siyL 12£900d0 I9ON 22.0) siiyooted ‘w1

(dg 9vs) 10D

90UBJ3J3Y ‘ON uoIssedoe 921N0S o ° 8 ‘ ° ; ’ ; ¢ ' uol3ed0’ mw_uwn_m ‘ON

Jueguan “ON

s1auabuod sy pue £T0Z “4aWIMO pue noyz siiydoled euojabep usamiaq sadusnbas YNGJ ST pue JOD 40 saduelsip d13auab asimlied T ajqel

Anim. Syst. Evol. Divers. 38(4), 149-156

154



thin membrane and smooth edge, commonly form lateral
bulges). The unpaired posteriorly open pouches of the largest
specimen were on chaetigers 26R, 29L, 30R, 33L and those
of other specimens also had a similar pattern of pouch loca-
tions from about chaetiger 30.

Two anal cirri present on pygidium laterally.
Color and methyl green staining pattern. Observations
were made on both the alcohol- and formalin-fixed specimens.
The preserved specimens were creamish-white in alcohol.
Some specimens had light brown speckles at the basal margin
of the prostomium and the dorsum behind the notopodia on
chaetiger 4 (Figs. 2A, 3B). Specimens stained with methyl
green showed distinct patterns on the prostomium and thorax.
Small speckles were present on the inner prostomial ridges
longitudinally, and large dark speckles were present in the
achaetous region (Figs. 2B, 3C). Each papilla of the palps
had a weak longitudinal stain along the papilla and the stain
became dark and oval-shape at the base (Fig. 3G). Speckles
were scattered in the thoracic region, strongest on chaetiger 4,
and the area surrounding parapodia was less stained (Fig. 3C,
D). Weak interparapodial staining was present in the abdo-
men. Two parallel green lines were present between the noto-
podial and neuropodial lamellae in the abdomen (Fig. 3H).
Distribution. China (type locality, Zhou and Mortimer, 2013)
and Korea (present study).
Molecular information. Partial COI and 16S rDNA seq-
uences of the Korean Magelona parochilis specimens were
obtained in this study. The intra-specific genetic distances
were 0.0-0.4% in COI (546 bp) and no variation was found
in 16S rDNA (464 bp) (Table 1). In comparison with conge-
ners, the inter-specific genetic distances ranged from 18.5%
to 20.9% for COI and from 17.7% to 23.5% for 16S tDNA
(Table 1).
Remarks. The morphological characteristics of Korean speci-
mens corresponded to the original description of M. paro-
chilis by Zhou and Mortimer (2013): (1) mucronate chaetae
present on chaetiger 9, (2) the presence of superior dorsal
lobes on chaetigers 1-8 and ventral neuropodial lobes on
chaetiger 9, (3) smooth edged thoracic notopodial lamellae,
and (4) unidirectional tridentate hooded hooks on abdominal
chaetigers. In Korean specimens, superior dorsal lobes and
ventral medial lobes are clearly observed although Zhou and
Mortimer (2013) described M. parochilis as not having super-
ior dorsal lobes and ventral medial lobes on abdominal chae-
tigers (Zhou and Mortimer, 2013). However, the scanning
electron microscopy image of chaetiger 42 of paratype in
Zhou and Mortimer (2013) showed M. parochilis has minute
lobes at the inner margin of chaetal rows (see fig. 4E in Zhou
and Mortimer, 2013). Distinct methyl green staining patterns
in the prostomium and achaetous regions described in the
original description were also observed in the Korean speci-

Anim. Syst. Evol. Divers. 38(4), 149-156

First Record of Magelona parochilis

mens. Therefore, the Korean specimens collected in this study
were identified as M. parochilis.

Magelona species with rounded prostomium lacking frontal
horns and mucronate chaetae on chaetiger 9 belong to the
‘Magelona mirabilis group’ (Zhou and Mortimer, 2013; Mor-
timer et al., 2021). Among them, the Korean specimens are
most similar to M. brachypalpata Mortimer, Blake and Har-
rendence, 2021 from Northeast America and M. riojai Jones,
1963 from the Gulf of Mexico in having superior dorsal lobes
on chaetigers 1-8, smooth edged thoracic lamellae, and uni-
directional tridentate hooded hooks in the abdomen (Jones,
1963; Mortimer et al., 2021). However, the Korean speci-
mens differ from the latter species in the presence of ventral
neuropodial lobes in neuropodia on chaetiger 9 (Jones, 1963;
Mortimer et al., 2021). Among the species described from the
Western Pacific, the Korean specimens most closely resem-
ble Magelona tinae Nateewathana and Hylleberg, 1991 from
Thailand in having superior dorsal lobes on chaetigers 1-8
and ventral neuropodial lobes on chaetiger 9 (Nateewathana
and Hylleberg, 1991). However, Korean specimens differ
from the latter species in the shape of thoracic notopodial
lamellae. Korean specimens have smooth edged thoracic
lamellae, whereas the latter species has distinctly bilobed lat-
eral lamellae on chaetiger 8 (Nateewathana and Hylleberg,
1991). The Korean specimens were distinctly different from
the two species, M. japonica and M. koreana, previously re-
ported in South Korea, by the prostomium lacking frontal
horns and the presence of mucronate chaetae on chaetiger 9
(Okuda, 1937).
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