
INTRODUCTION

Scolelepis Blainville, 1828 belonging to the family Spionidae 
Grube, 1850 is one of the most common and abundant groups 
in intertidal and shallow subtidal zones (Blake et al., 2019). 
It is generally characterized by a pointed prostomium, the 
branchiae appearing from chaetiger 2, an absence of ciliated 
grooves on the palps, and a cushion-like pygidium without 
cirri (Maciolek, 1987; Delgado-Blas, 2006). Currently, 15 
Scolelepis species are known in Northeast Asia, of which 
seven species [S. (S.) daphoinos Zhou, Ji and Li, 2009; S. (S.) 
kudenovi Hartmann-Schröder, 1981; S. (S.) rubra Lee and 
Min, 2022; S. (S.) sagittaria Imajima, 1992; S. (Parascolele-
pis) anterobranchiata Lee and Min, 2022; S. (P.) papillosa 

(Okuda, 1937); and S. (P.) yamaguchii (Imajima, 1959)] have 
been recorded in Korea (Lee and Min, 2022).

Scolelepis (S.) lingulata Imajima, 1992 was originally de-
scribed from Japan and then reported from China (Zhou et al., 
2009). This species is characterized by having the occipital 
antenna and conspicuously lingulate interramal lobes in the 
posterior chaetigers from which its name originated (Imajima, 

1992). It is known to occur mainly in the subtidal zone [5-75 

m in Zhou et al. (2009) and 10-52 m in Imajima (1992)], but 
there are no records from the intertidal zone.

Scolelepis (S.) kudenovi was originally described from west- 
ern Australia (Hartmann-Schröder, 1981) and subsequently  
reported from Japan (Imajima, 1992) and Korea (Choi and 
Yoon, 2016). Choi and Yoon (2016) mentioned that Korean 
specimens of S. (S.) kudenovi differ slightly from the type 
specimen in having anteriorly pointed prostomium and hooded  
hooks first appearing from chaetigers 26-33. They also pointed  
out that their specimens differ from S. (S.) daphoinos in that 
they have indistinct pigment patches on the dorsum (Choi 
and Yoon, 2016). However, the pigmentation of Scolelepis 
worms can easily fade or disappear after fixation (Lee and 
Min, 2022). Moreover, the body color, pigmentation, and palp 
ciliation pattern, which are regarded as important features to 
delimiting Scolelepis species (Lee and Min, 2022), were not 
described or illustrated by Choi and Yoon (2016). So, the spe-
cies identification of S. (S.) kudenovi in the Korean fauna (Choi 
and Yoon, 2016) is quite doubtful, and a reexamination of the 
Korean specimens is needed.

Anim. Syst. Evol. Divers.  Vol. 38, No. 3: 122-129,  July 2022
https://doi.org/10.5635/ASED.2022.38.3.007

Review article

 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: 82-62-230-7018, Fax: 82-62-230-7018
E-mail: smyun@chosun.ac.kr (S. M. Yoon)
Tel: 82-32-860-7692, Fax: 82-32-874-6737
E-mail: mingisik@inha.ac.kr (G.-S. Min)

Copyright  The Korean Society of Systematic Zoology

New Report of Scolelepis (Scolelepis) lingulata  

(Annelida: Spionidae), with Notes on the  
Genus Scolelepis in Korean Fauna

Geon Hyeok Lee1, Hyun Ki Choi2, Seong Myeong Yoon3,*, Gi-Sik Min1,*
1Department of Biological Sciences, Inha University, Incheon 22212, Korea 

2National Institute of Biological Resources, Incheon 22689, Korea 
3Department of Biology, College of Natural Sciences, Chosun University, Gwangju 61452, Korea

ABSTRACT

Scolelepis (Scolelepis) lingulata is newly reported in Korean waters. This species, collected from the intertidal 
zone of the Yellow Sea, is in good agreement with the original and subsequent descriptions in presence of occipital 
antenna, conspicuously large and lingulate interramal lobes in posterior chaetigers, absence of hooded hooks 
in notopodia, and unidentate hooded hooks present in neuropodia. Additionally, Korean specimens previously 
identified as Scolelepis (Scolelepis) kudenovi are reexamined based on the morphology. As a result, these specimens 
were identified as Scolelepis (Scolelepis) daphoinos in terms of the presence of reddish-brown pigmentation along 
the transverse ciliated bands on the dorsum. The identification key to Scolelepis species from Korean waters is 
provided.
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In this study, we newly reported the occurrence of S. (S.) 
lingulata in the intertidal of Korea and reexamined the speci- 
mens previously identified as S. (S.) kudenovi, which are depo- 
sited at the National Institute of Biological Resources (NIBR) 
in Korea. In addition, partial sequences of mitochondrial 
cytochrome c oxidase subunit I (COI), 16S ribosomal DNA 

(rDNA), and nuclear 18S rDNA of Korean S. (S.) lingulata 
were provided for the first time.

MATERIALS AND METHODS

For this study, samples were collected from the sediment of 
intertidal zone of the Yellow Sea (Fig. 1). Specimens of adult 
S. (S.) lingulata were washed from the sediments on a 500 

μm mesh sieve. The live worms were relaxed in 10% MgCl2 
solution, and morphological characteristics were observed 
under a stereomicroscope (MZ125; Leica, Germany). Dis-
sected appendages were mounted using Eukitt Quick-hard-
ening mounting medium (Sigma-Aldrich, USA) for perma-
nent slides. Photographs were taken using a Dhyana 400DC 
digital camera (Tucsen), incorporating a Mosaic version 15 
capture program (Tucsen, China). For morphological and 
genetic studies, specimens were fixed in 10% formaldehyde 
and 95% ethanol, respectively. Methyl green staining was 
performed according to the method described by Meißner 

(2005). All specimens were deposited at NIBR. Genomic 
DNA was extracted from the palp of the three specimens 

(NIBRIV0000896682-4) using a LaboPass Tissue Mini Kit 

(Cosmo GENETECH, Seoul, Korea). Polymerase chain re-
action amplification of the three genomic regions was per-
formed using the following primer sets: polyLCO/polyshort 
COIR for COI (Carr et al., 2011), 16Sar/16Sbr for 16S rDNA 

(Kessing et al. 1989), and 18E/18B for 18S rDNA (Mincks et 
al., 2009). Molecular analyses were applied using sequences  
aligned with Geneious 8.1.9 (Biomatters, Auckland, New Zea-
land). The pairwise genetic distances were calculated using  
the MEGA X software (Kumar et al., 2018). The newly ob-
tained sequences in this study were registered in the Gen-
Bank.

The specimens of S. (S.) kudenovi (NIBRIV0000325701-2) 
were observed under a stereomicroscope and captured using  
a digital camera with a capture program, as mentioned above.  
Dissected appendages were mounted on temporary slides 
and observed under an optical microscope. The specimens 
used for morphological comparisons were its congeners, S. 

(S.) daphoinos (NIBRIV0000880687 and MABIKNA0015 
6649) and S. (S.) rubra Lee and Min, 2022 (paratype: NIBRIV 
0000890315) from MABIK and NIBR.

Museum acronyms are as follows: MABIK, National Mar- 
ine Biodiversity Institute of Korea; NIBR, National Institute 
of Biological Resource.

SYSTEMATIC ACCOUNTS

Phylum Annelida Lamarck, 1809
Class Polychaeta Grube, 1850
Order Spionida sensu Rouse and Fauchald, 1997
Family Spionidae Grube, 1850
Genus Scolelepis Blainville, 1828

1. 1*Scolelepis (Scolelepis) lingulata Imajima, 1992  

(Figs. 2-4)
Scolelepis (Scolelepis) lingulata Imajima, 1992: 7, figs. 4, 5; 

Zhou et al., 2009: 42, fig. 3.

Material examined. Korea: 1 ind. (complete, NIBRIV0000 
896682), Incheon, Ongjin-gun, Deokjeok-myeon, Deokjeok  
Island, 37°12′53.0″N, 126°11′39.1″E, 23 Oct 2021, intertidal  
muddy sand; 3 ind. (one complete specimen, formalin, NIBR 
IV0000896681; two anterior fragments, 95% ethanol, NIBR 
IV0000896683-4), Incheon, Ongjin-gun, Deokjeok-myeon, 
Gureom-ri, Gureop Island, 37°11′10.7″N, 125°58′47.0″E, 6 
Nov 2021, intertidal sand. All were specimens collected by 
Lee GH.
Description. Body complete with 50 chaetigers (NIBRIV00 
00896681) (Fig. 2C), about 1.8 mm wide (measured at about 
chaetiger 10) and about 23.5 mm long (measured in formalin 

Korean name: 1*혀돌기넓적얼굴갯지렁이 (신칭)

Fig. 1. Distribution of Scolelepis (Scolelepis) lingulata Imajima, 
1992 in Northeast Asia. Japan (type locality: red star), China 

(black circle), and Korea (present study: black square).
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fixed specimen). Color of live and formalin fixed specimen 
whitish-yellow without pigmentation (Fig. 2). Prostomium 
elongated, anteriorly pointed, not extending as caruncle but 
with occipital antenna (Fig. 4A); two pairs of black eyes  
arranged in a trapezoid, both pairs close to each other forming 
a nearly transverse row. Peristomium well-developed, forming 
lateral wings partially encompassing prostomium posteriorly. 
Palps reaching to about chaetiger 20, with basal sheaths (Fig. 

2A, D). Distinct transverse ciliary bands present through-
out body. Chaetiger 1 small, conical notopodial postchaetal 
lamellae, and large, subtriangular neuropodial postchaetal 
lamellae; notochaetae present (Fig. 4A). Branchiae from chae-
tiger 2 to almost end of body, cirriform, largest in anterior  
chaetigers (Fig. 2C). Notopodial postchaetal lamellae almost 
completely fused to branchiae but distally free (Fig. 4A, B). 
Neuropodial postchaetal lamellae rounded, slight notch pre- 

Fig. 2. Scolelepis (Scolelepis) lingulata Imajima, 1992. A, Anterior fragment of live specimen, lateral view; B, Anterior end of live 
specimen, lateral view, arrowhead indicating caruncle; C, Formalin fixed specimen, lateral view; D, Anterior end of fixed speci-
men, dorsolateral view; E, Chaetigers 39-41, ventrolateral view, arrowheads indicating lingulate interramal lobes. A, B, D, NIBRIV- 
0000896683; C, E, NIBRIV0000896682. Scale bars: A, C=2 mm, B, D=0.5 mm, E=0.2 mm.
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sent from chaetigers 17-18, divided into low, broad, rounded 
interramal lobe and small conical with rounded tip ventral 
lobe; in posterior chaetigers, interramal lobes conspicuously 
large and lingulate (Figs. 2E, 4B). Prechaetal lamellae in both 
rami present. Chaetae arranged two rows with capillaries and 
hooded hooks in neuropodia as well as ventral sabre chae-
tae; capillaries chaetae all granulated with narrow sheaths; 
hooded hooks uni- and bidentate present from chaetiger 22, 
numbering up to 13 (Fig. 3A); 1-2 unidentate hooks in super- 
iormost position (Fig. 3B), incision appearing at the distal 
part and gradually deeper toward to inferior position (Fig. 
3C-E); angle between main fang and shaft almost straight or 
conspicuously larger than 90º; ventral sabre chaetae all heavy 
granulated with sheaths, present from chaetiger 22, usually 
numbering four (Fig. 3F). Notopodial hooded hooks absent. 
Pygidium with ventral cushion, anus opening dorsally.
Methyl green staining pattern. Inconspicuous. Prostomium,  
peristomium, palps, branchiae, postchaetal lamellae, and pygi- 
dium most stained. For at least one week after staining in 95%  
ethanol, prostomium, peristomium, bands of transverse rows 
of palps, and lateral ciliated organs remained stained (Fig. 
2D).

Genetics. The sequences of COI, 16S rDNA, and 18S rDNA  
from three specimens of S. (S.) lingulata were determined 

[GenBank accession Nos. ON323465-7 for COI (up to 672  

bp), ON324022-4 for 16S rDNA (up to 521 bp), and ON324 
019-21 for 18S rDNA (up to 1,828 bp)]. Intra-specific varia-
tions in COI (aligned 666 bp) and 16S rDNA (aligned 511 bp) 
sequences were 0.5-0.8% and 0-0.4%, respectively, where-
as no variation was detected in 18S rDNA. Pairwise gene- 
tic distances were calculated between S. (S.) lingulata and  
other Scolelepis species available from the GenBank database  
showed a difference of 18.2% with S. (S.) daphoinos (GU362 
687) (Zhou et al., 2010) in COI, 15.3% with S. (S.) eltaninae 
Blake, 1983 (KF713470) (Gallego et al., 2014) in 16S rDNA, 
and 5.7% with S. (P.) papillosa in 18S rDNA (OK523332) 

(Lee et al., 2021).
Remarks. The Korean specimens of S. (S.) lingulata agree 
well with the original and subsequent descriptions by the 
following characteristics: (1) relatively low total number of 
chaetigers (holotype with 46 segments, which is unusual in 
subgenus Scolelepis); (2) prostomium with occipital antenna;  
(3) branchiae fused with notopodial postchaetal lamellae 
along almost their entire length but distally free throughout 

Fig. 3. Parapodium (frontal view) from chaetiger 42 of Scolelepis (Scolelepis) lingulata Imajima, 1992, NIBRIV0000896683. A, Anter- 
ior view, white arrowhead indicating lingulate interramal lobe; B-E, Distal parts of neuropodial hooded hooks; F, Ventral sabre chaetae.  
Scale bars: A=0.5 mm, B-E=10 μm, F=20 μm.
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the body; (4) unidentate hooded hooks present in the neuro- 
podia; and (5) conspicuously large and lingulate interramal 
lobe in the posterior chaetigers (Imajima, 1992; Zhou et al., 
2009). The following morphological differences were ob-
served compared to previous descriptions: all Korean spec-
imens have both uni- and bidentate hooks, but only uniden-
tate hooks are present in Chinese and Japanese specimens 

(Imajima, 1992; Zhou et al., 2009). Despite morphological 
differences, the Korean specimens have conspicuous large 
and lingulate interramal lobe which is unique to the subgenus 
Scolelepis, and we suggest that they are conspecific with the 
Chinese and Japanese specimens.

In Northeast Asia, S. (S.) lingulata is most similar to S. (S.) 
sagittaria Imajima, 1992 from Korea and Japan, in having an 
occipital antenna (Imajima, 1992; Lee et al., 2018). However, 
S. (S.) lingulata can be distinguished from S. (S.) sagittaria 
by the conical prostomium with a pointed tip (vs. sagittate),  
absence of hooks in notopodia (vs. presence), and conspicu-
ously large and lingulate interramal lobes in posterior chaeti-
gers (vs. moderately developed) (Imajima, 1992).
Habitat. The Korean specimens were found in sand or muddy  
sand intertidally. Other previous records from China (10-52 

m depth) and Japan (5-75 m depth) were from the subtidal 
zone.
Distribution. China (Zhou et al., 2009), Japan (Imajima, 
1992), Korea (present study).

2. Scolelepis (Scolelepis) daphoinos Zhou, Ji and Li, 2009 

(Fig. 5A-C, E, F)
Scolelepis (Scolelepis) daphoinos Zhou et al., 2009: 39, fig. 1; 

Lee and Min, 2021: 229, fig. 1.
Scolelepis (Scolelepis) squamata: Yang and Sun 1988: 216, 

fig. 97E-G (Not Müller, 1806).
Scolelepis (Scolelepis) kudenovi: Choi and Yoon, 2016: 355: 

fig. 1 (Not Hartmann-Schröder, 1981).

Material examined. Scolelepis (Scolelepis) kudenovi: NIBR 
IV0000325701, NIBRIV0000325702, fixed in formalin, col-
lected by Choi HK.
Remarks. Anterior fragments with 30 and 42 chaetigers, 
respectively. Body is whitish-yellow, with reddish-brown 
pigmentation along transverse ciliated bands until the end of 
the fragments (Fig. 5C). Most of the characters are correctly 
described in Choi and Yoon (2016), but except for the shape 
of the neuropodial hooded hooks: the apical tooth is strictly 
upright (nearly right angle between the main fang and shaft) 

(Fig. 5E, F).
The specimens agree better with S. (S.) daphoinos from the 

Yellow Sea than S. (S.) kudenovi from Australia in the follow-
ing characteristics: (1) presence of reddish-brown pigmenta-
tion along the transverse ciliated bands in anterior body, (2) 
prostomium anteriorly pointed, and (3) branchiae about twice 
as long as notopodial postchaetal lamellae in the anterior 
body (Zhou et al., 2009; Lee and Min, 2021). The specimens 
differ from S. (S.) kudenovi from Australia by the anteriorly 
conical prostomium, presence of reddish-brown pigmentation 
in the anterior body, branchiae much longer than the neuropo-
dial postchaetal lamellae in the anteriormost chaetigers, and 
neuropodial hooded hooks appearing from chaetigers 26-27 

(Hartmann-Schröder, 1981; Meiβner and Götting, 2015). The 
specimens also differ from S. (S.) rubra by relatively smaller 
apical tooth (Fig. 5E-G) and differ from S. (S.) lingulata by a 
nearly right angle between the main fang and shaft (Fig. 5E, F) 
instead oblique angle (Fig. 3D, E).

Fig. 4. Scolelepis (Scolelepis) lingulata Imajima, 1992 (NIBRIV0000896683). A, Anterior end with everted proboscis, dorsal view; B, 
Chaetiger 42, front view; C, Unidentate (left) and bidentate (middle and right) hooded hooks. Scale bars: A, B=0.5 mm, C=20 μm.
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DISCUSSION

The specimens of S. (S.) kudenovi in the Korean fauna are 
re-identified as S. (S.) daphoinos based on morphological 
reexamination. Zhou et al. (2009) observed that the red-
dish-brown pigmentation along the transverse ciliated bands 
on the dorsum of S. (S.) daphoinos is usually well-preserved 
in fixed specimens (Fig. 5A, B). Although the Korean speci- 
mens were in poor conditions, these pigmentation patterns 
were clearly exhibited in all specimens examined (Fig. 5C). 
The body color of the specimens also clearly differed from 
that of S. (S.) rubra (whitish-yellow in the former vs. pinkish- 
red in the latter) (Fig. 5C, D). These observations indicated 
that body color and pigmentation are good taxonomic charac- 
ters for identification of Scolelepis species. Also, the angle 

between the main fang and shaft of hooded hooks, which was 
previously taxonomically undervalued, is a reliable character-
istic for distinguishing Scolelepis species (see Remarks in S. 

(S.) daphoinos).
Seven Scolelepis species, S. (S.) daphoinos, S. (S.) lingulata,  

S. (S.) rubra, S. (S.) sagittaria, S. (P.) anterobranchiata, S. (P.) 
papillosa, and S. (P.) yamaguchii, are now valid in Korea. The 
identification key to Scolelepis species from Korean waters  
is provided below.

Identification key to Scolelepis from the Korean waters
1.  Hooks multidentate with several apical teeth above main 

fang, with strongly curved shaft  ·········································
··············································  2 (subgenus Parascolelepis)

-  Hooks uni-, bi-, tridentate with 0-3 apical teeth, with falcate  

Fig. 5. Comparisons of body color, pigmentation, and neuropodial hooded hooks of Scolelepis species. A, Live specimen; B, Forma-
lin fixed specimen; C, Specimen of Choi and Yoon (2016) (NIBRIV0000325701); D, Formalin fixed specimen; E, Hooded hooks from 
chaetiger 53; F, Hooded hooks probably from middle chaetiger (NIBRIV0000325701); G, Hooded hooks from chaetiger 44. A-C, E, F, 
Scolelepis (Scolelepis) daphoinos Zhou, Ji and Li, 2009; D, G, Scolelepis (Scolelepis) rubra Lee and Min, 2022. Scale bars: A-D=0.2 

mm, E-G=20 μm.
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or weakly curved shaft  ················· 4 (subgenus Scolelepis)
2.  Branchiae present on anteriormost body only; occipital 

antenna absent; palps with smooth on upper part of basal 
sheath  ········································· S. (P.) anterobranchiata

-  Branchiae present almost throughout body; occipital an-
tenna present; palps with papillae on upper part of basal 
sheath  ··············································································  3

3.  Notochaetae in chaetiger 1 present; hooded hooks appear-
ing from chaetigers 20-21  ·················· S. (P.) yamaguchii

-  Notochaetae in chaetiger 1 absent; hooded hooks appear-
ing from chaetigers 16-17  ······················ S. (P.) papillosa

4. Occipital antenna present  ···············································  5
- Occipital antenna absent  ················································  6
5.  Hooded hooks present in notopodia; hooks bi- or triden-

tate; ventral sabre chaetae absent; interramal lobes modera- 
tely developed in posterior chaetigers  ······  S. (S.) sagittaria

-  Hooded hooks absent in notopodia; hooks uni- or biden-
tate; ventral sabre chaetae present; interramal lobes con-
spicuously large and lingulate in posterior chaetigers  ········
 ··································································  S. (S.) lingulata

6.  Body whitish-yellow, with conspicuous reddish-brown pig-
mentation along transverse ciliated bands  ··························
································································  S. (S.) daphoinos

-  Body pinkish-red, without distinct pigmentation along 
transverse ciliated bands  ································ S. (S.) rubra
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