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Abstract
Thirty-nine species of symbiotic copepods, comprising 24 species of poecilostome Cyclopoida and 15 
species of Siphonostomatoida, are reported from Korean waters, which were collected using underwater 
light traps at 33 collection sites around the South Korean coast. Ten new species are described: Hemicyclops 
rapax sp. nov. in the family Clausidiidae; Pontoclausia cochleata sp. nov. and P. pristina sp. nov. in the 
family Clausiidae; Heteranthessius unisetatus sp. nov. in the family Lichomolgidae; Pusanomyicola sensitivus 
gen. nov., sp. nov. in the family Myicolidae; Polyankylis bogilensis sp. nov. in the family Polyankyliidae; 
Pseudanthessius linguifer sp. nov. in the Pseudanthessiidae; Eupolymniphilus foliatus sp. nov. in the fam-
ily Sabelliphilidae; and Acontiophorus estivalis sp. nov. and Thermocheres pacificus sp. nov. in the family 
Asterocheridae. Supplementary descriptions or notes for other species are provided as appropriate.
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Introduction

Light traps are useful tools for collecting marine animals. According to McLeod and 
Costello (2017), at least 12 phyla of benthic and planktonic animals have been col-
lected in light traps from the world. Animals collected by light traps are unsuitable for 
strict quantitative research; however, they are often in good condition and well suited 
for morphological and taxonomic study (Øresland 2007). In some cases, animals sel-
dom taken by other methods can be caught by the light trap (Hernandez Jr. and Shaw 
2003; Øresland 2007; Porter et al. 2008).

Crustaceans are the most abundant marine animals that are caught in light traps 
(Chan et al. 2016). McLeod and Costello (2017) counted 129 marine crustacean 
species collected in light traps to the date of their study in the world, including 44 co-
pepod species consisting of 29 calanoid species and 15 other species. Holmes (1985) 
described the fish-parasitic copepod Anchistrotos lucipetus as a new species that was 
collected using a light trap in Irish waters, indicating that strict parasitic animals can 
be caught in light traps.

Recently copepods caught in light traps have been recorded frequently in Ko-
rea (Chang and Song 1995; Chang 2012, 2014; Lee and Chang 2016; Lee et al. 
2016; Cho et al. 2018; Jeon et al. 2018, 2019). These copepod species were ben-
thic and planktonic, but not genuinely symbiotic. During the past decade we have 
collected marine copepods from Korean coasts using a light trap, and the symbi-
otic copepods (poecilostome Cyclopoida and Siphonostomatoida) are recorded in 
the present paper.

Materials and methods

Copepod specimens in this study were collected using underwater light traps at 33 
collection sites (Fig. 1, Table 1) around the South Korean coast during the period from 
March 2013 to September 2021. Most of these collection sites are fishing ports with 
water depths less than 10 m. The light traps were made of PVC pipe of ~ 12 cm in 
diameter and 40 cm long, with a transparent funnel entrance and white-colored LED 
flashlight inside, as in Sigurdsson et al. (2014). At each collection site, the light trap 
was deployed on the sea bottom for one or two hours in the early night usually an 
hour after sunset mainly around the end of the month. Collected material consisting 
of various invertebrates and fish larvae was fixed with 5% formalin for ~ 1 h and then 
transferred to 70% ethanol for preservation. The symbiotic copepods were sorted out 
from the collected material for the present taxonomic study. Before microscopic ob-
servation, selected specimens were soaked in lactic acid for ~ ten min. Drawings were 
made with a drawing apparatus on the microscope. Type specimens have been depos-
ited in the Marine Biodiversity Institute of Korea (MABIK), Seocheon, Korea. Scien-
tific names were checked against those in WoRMS (WoRMS Editorial Board 2021).
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Taxonomic account

Order Cyclopoida Burmeister, 1834
Family Anthessiidae Humes, 1986
Genus Anthessius Della Valle, 1880

Anthessius atrinae Suh & Choi, 1991

Material examined. One ♀, Site 12, 16 Mar. 2013.
Remarks. This copepod has been known only from the bivalve Atrina pectinata 

(Linnaeus, 1767). The copepod is presumed to have escaped from its bivalve host in 
a fish market aquarium into the adjacent waters of the collection site, where the host 
cannot dwell due to the water pollution.

Figure 1. Map showing the collection sites in South Korea.
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Anthessius graciliunguis Do & Kajihara, 1984
Fig. 2

Material examined. Twenty ♀♀, 9 ♂♂, Site 4, 19 Jul. 2016; 2 ♀♀, Site 5, 21 Jul. 
2016; 37 ♀♀, 2 ♂♂, Site 7, 21 Jun. 2019; 7 ♀♀, 3 ♂♂, Site 8, 18 May 2015; 17♀♀, 
2 ♂♂, Site 9, 17 May 2015; 8 ♀♀, 2 ♂♂, Site 11, 03 Jun. 2019; 1♀, 1 ♂, Site 11, 07 
Jul. 2020; 9 ♀♀, Site 11, 16 Apr. 2014; 10 ♀♀, Site 11, 20 Aug. 2020; 11 ♀♀, Site 
12, 16 Mar. 2013; 1♀, 1 ♂, Site 13, 03 Jul. 2020; 9 ♀♀, 1 ♂, Site 14, 03 Jul. 2020; 
1 ♀, Site 15, 04 Jul. 2020; 6 ♀♀, Site 16, 04 Jul. 2020; 5 ♀♀, Site 17, 13 May 2015; 
24 ♀♀, 4 ♂♂, Site 18, 27 Apr. 2017; 2 ♀♀, Site 19, 05 Jun. 2020; 6 ♀♀, 2 ♂♂, Site 
21, 26 May 2017; 62 ♀♀, 13 ♂♂, Site 22, 26 Apr. 2021; 30 ♀♀, 10 ♂♂, Site 22, 31 
May 2021; 11 ♀♀, 3 ♂♂, Site 23, 24 Apr. 2021; 3 ♀♀, 1 ♂, Site 26, 06 Jul. 2016; 10 
♀♀, 1 ♂, Site 32, 24 May 2020; 4 ♀♀, 2 ♂♂, Site 33, 11 Aug. 2020.

Supplementary description of female. Body (Fig. 2A) narrow. Body length of 
figured specimen 1.72 mm. Prosome 1.8 × longer than wide (1.06 × 0.59 mm), ~ 60% 

Table 1. Collection sites.

Sites Localities Coordinates
1 Sadong, Ulleung I. 37°27'35.7"N, 130°52'34.6"E
2 Namyang, Ulleung I. 37°28'01.3"N, 130°50'01.4"E
3 Geojin, Goseong 38˚26'38"N, 128˚27'27"E
4 Ban-am, Goseong 38˚25'30"N, 128˚27'47"E
5 Imwon, Samcheok 37˚13'44"N, 129˚20'45"E
6 Jukbyeon, Uljin 37°03'22"N, 129°25'22"E
7 Gampo, Gyeongju 35˚48'29"N, 129˚30'19"E
8 Eupcheon, Gyeongju 35°41'32.6"N, 129°28'30.4"E
9 Bangeojin, Ulsan 35°29'03.9"N, 129°25'44.5"E
10 Haeundae, Pusan 35˚09'30"N, 129˚10'14"E
11 Yeongdo, Pusan 35°04'31.0"N, 129°05'08.7"E
12 Near Pusan Fish Market 35°05'46"N, 129°01'51"E
13 Minam-ri, Tongyeong 34°46'02.9"N, 128°24'21.1"E
14 Junghwa-ri, Tongyeong 34°47'25.1"N, 128°23'17.9"E
15 Honghyeon-ri, Namhae I. 34°45'00.5"N, 127°54'33.9"E
16 Deogweol, Namhae I 34°46'35.3"N, 127°50'57"E
17 Geum-oh I. 34°30'33.1"N, 127°46'10.1"E
18 Doryak-ri, Cheongsan I. 34°10'12"N, 126°51'13"E
19 Ul-mool, Sinji I. 34°19'25.4"N, 126°48'06.7"E
20 Myeongsa, Sinji I. 34°19'25.48"N, 126°48'05.04"E
21 Nohwa I. 34˚13'28"N, 126˚53'47"E
22 Yesong, Bogil I. 34˚08'11"N, 126˚33'49"E
23 Galdu, Haenam 34˚17'57"N, 126˚31'50"E
24 Saehwa, Jeju I. 33˚31'45"N, 126˚51'25"E
25 Geumgap-ri, Chindo I. 34°23'30.7"N, 126°17'01.1"E
26 Chopyeong, Chindo I. 34°24'46.3"N, 126°20'11.1"E
27 Saepo, Chindo I. 34°25'10.4"N, 126°05'39.0"E
28 Gahak, Chindo I. 34°25'52.7"N, 126°05'51.4"E
29 Bojeon, Chindo I. 34°29'08.5"N, 126°10'18.5"E
30 Gosan, Palgeum I. 34˚47'38"N, 126˚10'22"E
31 Wido I. 35˚37'04"N, 126˚18'15"E
32 Sinjin, Taean 36˚40'50"N, 126˚08'05"E
33 Dumoojin, Baekryeongdo I. 37˚58'31"N, 124˚37'10"E
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Figure 2. Anthessius graciliunguis Do & Kajihara, female A habitus B urosome C left caudal ramus, 
dorsal D mandible, dorsal E area between inner seta and distal lash of mandible, ventral F maxilla. Scale 
bars: 0.2 mm (A); 0.1 mm (B); 0.05 mm (C); 0.02 mm (D–F).

as long as body length. Cephalothorax with dorsal suture line between cephalosome 
and first pedigerous somite; posterolateral corners conically produced. Genital double-
somite (Fig. 2B) ~ 1.25 × longer than wide (198 × 160 μm), widest at proximal 30% 
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region followed by gradually narrowed distal 70% of double-somite. Caudal ramus 
(Fig. 2C) 3.49 × longer than wide (136 × 39 μm), gradually narrowed distally, armed 
with six setae; seta II (outer lateral seta) positioned at 55% of ramus length, with stiff, 
spiniform proximal half and setiform distal half; seta III (outer distal seta) consisting 
of distally bifurcate, spiniform proximal part and thin, setiform distal part; seta VII 
(dorsal seta) annulated proximally, with slightly broadened middle region.

Mandible (Fig. 2D, E) with bifurcate, rudimentary element on ventral side be-
tween bases of distal lash and inner seta; inner seta as long as distal lash. Maxilla 
(Fig. 2F) consisting of syncoxa and basis; basis terminated in spiniform distal lash, 
armed with three setae (setae I–III); seta I (inner seta) small, rudimentary, positioned 
close to seta II; seta II simple; seta III minute, almost invisible; distal lash armed with 
five spines along convex outer margin and six spinules along inner margin.

Leg 4 with three spines and five setae on third exopodal segment. Leg 5 exopod 
2.1 × longer than wide.

Description. Male. Body form as in female. Body length of measured specimen 
1.20 mm.

Remarks. Anthessius graciliunguis Do & Kajihara, 1984 was described originally 
as an associate of the mussel Mytilus galloprovincialis Lamarck, 1819 from Japan (Do 
and Kajihara 1984). Kim (1998, 2010a) recorded four additional bivalve host species 
in Korea: Mizuhopecten yessoensis (Jay, 1857), Pecten albicans (Schröter, 1802), Scaeo-
chlamys squamata (Gmelin, 1791), and Solecurtus divaricatus (Lischke, 1869) in Korea. 
Ueda et al. (2006) found this copepod species in plankton samples in Japan. In the 
present study, this copepod occurred most frequently from 19 of 33 collection sites 
around the coasts of South Korea. Although we have not examined the Korean popula-
tion of M. galloprovincialis for copepods, this mussel seems to be the major host of A. 
graciliunguis, considering that only this mussel inhabits all of those 19 collection sites.

The diagnostic morphological features of the female of A. graciliunguis are as fol-
lows: (1) the caudal ramus is ~ 3.5 × longer than wide, (2) the terminal segment of 
antenna is 3.0 × longer than wide; (3) the convex outer margin of the distal lash of 
maxilla is ornamented with five spines; (4) the third exopodal segment of leg 4 is armed 
with three spines and five setae; and (5) the exopod of leg 5 is 2.1 × longer than wide. 
The first (1) and last (5) may be the simple combination of features sufficient to dif-
ferentiate A. graciliunguis from its congeners.

Family Clausidiidae Embleton, 1901
Genus Conchyliurus Bocquet & Stock, 1957

Conchyliurus quintus Tanaka, 1961

Material examined. One ♂, Site 4, 19 Jul. 2016; 1 ♀, Site 12, 16 Mar. 2013; 1 ♀, 
Site 33, 11 Aug. 2020.

Remarks. In Korea, Conchyliurus quintus is widely distributed along the entire 
coast. It has a low host specificity, inhabiting 12 species of bivalves in Korea (Kim 2004).
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Genus Hemicyclops Boeck, 1872

Hemicyclops japonicus Itoh & Nishida, 1993

Material examined. Two ♀♀, Site 11, 16 Apr. 2014; 20 ♀♀, 17 ♂♂, Site 22, 31 May 
2021; 1 ♀, Site 24, 16 May 2019.

Remarks. This species is easily identifiable due to the characteristic genital double-
somite of the female, which has a deep lateral constriction between the anterior third 
and posterior two-thirds and a pointed process on each lateral margin. The host of this 
copepod is still unknown.

Hemicyclops nasutus Moon & Kim, 2010

Material examined. One ♀, Site 11, 16 Apr. 2014; 1 ♂, Site 20, 05 Jun. 2020; 1 ♀, 7 
♂♂, Site 22, 31 May 2021; 1 ♀, Site 23, 24 Apr. 2021; 1 ♀, 2 ♂♂, Site 27, 09 Jul. 2016.

Brief description of male. Body form as in female. Body length 1.30 mm. Uro-
some six-segmented. Genital somite wider than long. Caudal ramus 3.03 × longer than 
wide (115 × 38 μm). Antennule with same armature formula as in female. Antenna, 
mandible, maxillule the same as those of female. Basis (distal segment) of maxilla ter-
minating in stout claw. Maxilliped four-segmented; first segment (syncoxa) with single 
large spinulose seta subdistally on inner margin; second segment (basis) broadened 
proximally, markedly tapering distally, armed with two unequal setae (one spinulose 
and one minute), and ornamented with three longitudinal rows of denticles along in-
ner margin; small third segment (first endopodal segment) unarmed; terminal segment 
forming long, curved claw bearing two setae proximally.

Leg 1 different from that of female in absence of inner distal spine on basis. Legs 
2–4 as in female. Leg 5 consisting of single dorsolateral seta on fifth pedigerous somite 
and exopod; protopod completely fused with somite. Leg 6 represented by one spine 
on posterolateral corner of genital operculum.

Remarks. Moon and Kim (2010) described this species based on a single female 
found on an unidentified polychaete from the Yellow Sea, Korea. The male is recorded 
here for the first time.

Hemicyclops rapax sp. nov.
https://zoobank.org/9FE3EF15-2C7B-4266-B619-190EAEE13FC8
Figs 3–6

Material examined. Holotype ♀ (MABIK CR00250118) and paratype ♀ (MA-
BIK CR00250119) preserved in 90% alcohol, Site 22 (Yesong, Bogil Island, south 
coast, 34˚08'11"N, 126˚33'48"E), 31 May 2021, leg. J. Lee; paratype ♂ (MABIK 
CR00250123, figured) dissected and mounted on a slide, Site 22, 26 April 2021, leg. 

https://zoobank.org/9FE3EF15-2C7B-4266-B619-190EAEE13FC8


Jimin Lee et al.  /  ZooKeys 1115: 1–71 (2022)8

J. Lee and C. Y. Chang; 1 ♀ preserved in 90% alcohol and 1 ♀ (figured) dissected and 
mounted on a slide, Site 11 (Yeongdo, Pusan, 35°04'31.0"N, 129°05'08.7"E), 07 Jul. 
2020, leg. J. G. Kim.

Description. Female. Body (Fig. 3A) moderately stout, dorsoventrally flattened. 
Body length 1.10 mm in dissected and figured specimen (1.22 mm in holotype). Pro-
some 680 × 555 μm, ~ 56% as long as body length. Posterolateral corners of all proso-
mal somites pointed or angular. Urosome (Fig. 3B) five-segmented. Fifth pedigerous 
somite 234 μm wide, slightly wider than genital double-somite. Genital double-somite 
subcircular, flattened ventrally, thin laterally, slightly wider than long (220 × 227 μm) 
in dissected specimen or slightly longer than wide in smaller other specimens; lateral 
margin with small denticle (this denticle absent smaller specimens) as indicated by 
arrowhead in Fig. 3B; genital apertures positioned dorsolaterally at anterior part of 
double-somite. Three abdominal somites 84 × 136 μm, 61 × 127 μm, and 45 × 114 
μm, respectively. Genital double-somite and first two free abdominal somites with 
membranous fringe along posterior margin. Anal somite with row of spinules along 
posteroventral margin. Caudal ramus (Fig. 3C) short, 1.15 × longer than wide (55 
× 48 μm), slightly longer than anal somite, armed with six setae (setae II-VII), and 
ornamented with setules on distal half of inner margin and fine spinules along poster-
oventral margin; seta II (outer lateral seta) positioned at midlength of ramus, spiniform 
in proximal half but setiform in distal half; seta III (outer distal seta) also proximally 
spiniform and distally setiform; dorsal seta (seta VII) annulated proximally; setae II, 
III, and VII naked, but other three setae pinnate.

Rostrum small, with convex posterior margin. Antennule (Fig. 3D) 237 μm long, 
seven-segmented; armature formula 4, 14, 6, 3, 4+aesthetasc, 2+aesthetasc, and 7+aes-
thetasc; first segment ornamented with fines setules on anterior surface; setae and aes-
thetascs slender; most setae naked except single on each fourth and fifth segments 
and three on terminal segment. Antenna (Fig. 3E) consisting of coxa, basis and three-
segmented endopod; armature formula 0, 1, 1, 4, and 7; basis ornamented with two 
patches of spinules on inner margin and several setules on outer margin; first endopo-
dal segment with acutely pointed outer distal corner and patch of spinules on inner 
surface and patch of small spinules at inner distal corner; second endopodal segment 
with prominent inner distal prolongation (this prolongation distinctly longer than 
wide; its two apical setae strong, claw-like), ornamented with broad spinules along 
inner margin and row of small spinules near outer distal corner; third endopodal seg-
ment as long as wide, ornamented with two rows of minute setules on outer side; four 
of seven setae on third endopodal segment claw-like, wrinkled in middle.

Labrum (Fig. 4A) with denticles and spinules on posterior margin. Labium 
(Fig. 4B) denticulated along anterior margin, spinulose subapically. Mandible (Fig. 3F) 
distally armed with one stout, denticulate element, one spinulose, plate-like element 
and two pinnate setae. Paragnath (Fig. 3G) lobate, ornamented with fine setules on 
middle and subdistal regions and spinules on distal region, with trace of articulation 
subdistally. Maxillule (Fig. 3H) unequally bilobed distally; smaller inner lobe armed 
with three weakly pinnate setae; larger outer lobe with five pinnate setae. Maxilla 
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Figure 3. Hemicyclops rapax sp. nov., female A habitus, dorsal B urosome, dorsal (arrowhead indi-
cates a small denticle on lateral margin of genital double-somite) C anal somite and caudal rami, dorsal 
D antennule E antenna F mandible G paragnath H maxillule. Scale bars: 0.2 mm (A); 0.1 mm (B); 
0.05 mm (C, D); 0.02 mm (E–H).
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Figure 4. Hemicyclops rapax sp. nov., female A labrum B labium C maxilla D leg 1 E leg 2 F leg 4. Scale 
bars: 0.02 mm (A–C); 0.05 mm (D–F).
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(Fig. 4C) two-segmented; proximal segment (syncoxa) armed with three setae, small-
est one setule-like, inserted on proximal region of spiniform largest seta, and orna-
mented with row of minute spinules on proximal region; distal segment (basis) distally 
armed with three heavily spinulose or denticulate spines and single seta. Maxilliped 
(Fig. 5A) four-segmented; first segment (syncoxa) with two large setae on inner mar-
gin; second segment (basis) also with two large setae on inner margin; third segment 
(first endopodal segment) short, unarmed; terminal segment (second endopodal seg-
ment) forming large hook (this hook much longer than proximal three segments), 
proximally armed with one spine bearing seven spinules on outer margin and four 
small, naked setae (Fig. 5B).

Legs 1–4 biramous, with three-segmented rami (Fig. 4D–F); basis spinulose along 
outer margin and posterior margin between bases of rami. Intercoxal plate setulose in 
leg 1 (Fig. 4D) but spinulose in legs 2–4 (Fig. 4E, F). Outer spines on exopod of leg 1 
tipped with setule. Leg 3 armed and shaped as leg 2. Two inner setae on third endopo-
dal segment of leg 4 stiff, spiniform. Armature formula for legs 1–4 as follows:

Coxa Basis Exopod Endopod
Leg 1 0-1 1-I I-0; I-1; II, 6 0-1; 0-1; I, 5
Legs 2 & 3 0-1 1-0 I-0; I-1; II, 7 0-1; 0-2; I, II, 3
Leg 4 0-1 1-0 I-0; I-1; II, 6 0-1; 0-2; I, II, 2

Leg 5 (Fig. 5C) two-segmented; proximal segment (protopod) with one slen-
der outer seta and row of spinules at outer distal region; distal segment (exopod) 
1.95 × longer than wide (86 × 44 μm) densely ornamented with spinules along outer 
and inner margins, armed with three spines and one weakly pinnate seta; lengths of 
three spines 54, 50, and 56 μm respectively from outer to inner. Leg 6 invisible.

Male. Body (Fig. 6A) slightly larger than that of female. Body length 1.28 mm. 
Cephalothorax distinctly broader than next somites. Posterolateral corners of all pro-
somal somites blunt or rounded. Urosome (Fig. 6B) six-segmented. Fifth pedigerous 
somite with membranous flap on each side of posterodorsal margin. Genital somite 
much wider than long (152 × 255 μm), with finely serrate posterodorsal corners and 
single spine on genital operculum. All urosomal somites lacking membranous fringe 
on posterior margin. Four abdominal somites gradually shorter from proximal to dis-
tal. Caudal ramus 1.04 × longer than wide (50 × 48 μm).

Rostrum as in female. Antennule different from that of female in having one ad-
ditional seta at proximal anterior margin of fourth segment (thus with 4 setae on this 
segment). Antenna, labrum, mandible, paragnath, maxillule as in female. Maxilla dif-
ferent from that of female; basis armed with two spines and one seta and terminating 
in stout, claw-like process bearing spinules on outer margin and granule-like papillae 
on distal region (Fig. 6C). Maxilliped (Fig. 6D) four-segmented; first segment (syn-
coxa) with one large, distally pinnate seta; second segment (basis) strongly tapering 
distally, armed with one pinnate seta, ornamented with three rows of denticles along 
inner margin; small third segment (first endopodal segment) unarmed; terminal seg-
ment as hook bearing two unequal setae proximally.
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Leg 1 different from that of female in absence of inner distal element on basis 
(Fig. 6E). Legs 2–4 as in female. Leg 5 consisting of one naked dorsolateral seta on 
somite (protopod completely fused with somite) and exopod; exopod shaped and 
armed as in female. Leg 6 represented by single spine on genital operculum (Fig. 6B).

Etymology. The specific name rapax is derived from the Latin rapa (grasping), al-
luding to the grasping form of the female maxilliped.

Remarks. Hemicyclops rapax sp. nov. is characterized by its peculiar female maxil-
liped, in which the terminal segment is transformed to a large hook, as in the males 
of existing species. This form of female maxilliped is very unusual for the genus, since 
the terminal segment (second endopodal segment) of the female maxilliped in other 
species of the genus generally terminates in a spiniform process (or a spine). The only 
other example of this peculiar female maxilliped in Hemicyclops is that of H. cylindra-
ceus (Pelseneer, 1929), as illustrated by Stock (1954), although the terminal hook is 
much less developed in the latter species. Otherwise, H. cylindraceus differs from H. 
rapax sp. nov. in having a narrow, almost cylindrical body, five setae on the first anten-
nular segment, four setae (without spines) on the exopod of leg 5, and an inner distal 
element on the basis of leg 1 (Stock 1954).

Hemicyclops rapax sp. nov. may be differentiated from its congeners in other ways. 
In eight species in Hemicyclops the caudal ramus is short, less than 1.5 × longer than 
wide in the female, as in H. rapax sp. nov. In five of these eight species (H. apicu-
lus Humes, 1995, H. australis Nicholls, 1944, H. intermedius Ummerkutty, 1962, 

Figure 5. Hemicyclops rapax sp. nov., female A maxilliped B distal part of maxilliped C leg 5. Scale bars: 
0.02 mm (A, B); 0.05 mm (C).
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H. parapiculus Kim & Hong, 2014, and H. vicinalis Humes, 1995), the genital dou-
ble-somite of the female is distinctly longer than wide (more than 1.2 × longer than 
wide); in H. tamilensis (Thompson & T. Scott, 1903) the urosome of the female is six-
segmented and the exopod of leg 5 is elongated; in H. saxatilis Ho & Kim, 1992 the 
basis of male leg 1 bears an inner distal spine, the first segment of the male maxilliped 
is armed with two (rather than one) setae, and the maxilla is not sexually dimorphic. 
In the remaining species, H. leggii (Thompson & T. Scott, 1903) described based on 
the male, the third endopodal segment is armed with five armature elements (I, 4, 
rather than I, 5), the basis of male leg 1 is armed with an inner distal spine, and the 
first segment of male maxilliped is armed with two setae. These differences are consid-
ered sufficient to distinguish the new species from these eight congeners.

Figure 6. Hemicyclops rapax sp. nov., male A habitus, dorsal B urosome, dorsal C distal segment of 
maxilla D maxilliped E inner proximal region of leg 1. Scale bars: 0.2 mm (A); 0.1 mm (B); 0.02 mm 
(C); 0.05 mm (D, E).
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Hemicyclops parilis Moon & Kim, 2010

Material examined. Two ♀♀, Site 11, 20 Aug. 2020; 1 ♀, Site 12, 16 Mar. 2013; 2 
♀♀, 1 ♂, Site 15, 04 Jul. 2020; 1 ♀, Site 20, 05 Jun. 2020; 2 ♀♀, 8 ♂♂, Site 26, 06 
Jul. 2016; 1 ♂, Site 33, 11 Aug. 2020.

Remarks. Due to the close relatedness of this species to H. gomsoensis Ho & Kim, 
1992, Moon and Kim (2010) compared it in detail with the latter species in the origi-
nal description. Moon and Kim (2010) found H. parilis from burrows of unknown in-
vertebrates on the south coast of Korea. The host of this copepod has turned out to be 
the decapod crustacean Upogebia issaeffi (Balss, 1913). We collected it at six collection 
sites in this study, which indicates that the decapod host is likely to occur at those sites.

Genus Hersiliodes Canu, 1888

Hersiliodes exiguus Kim & Stock, 1996

Material examined. One ♀, Site 1, 28 Jun. 2021; 1 ♀, Site 22, 31 May 2021.
Remarks. This is the second record of Hersiliodes exiguus which was originally re-

corded as an associate of the clam Ruditapes philippinarum (A. Adams & Reeve, 1850) 
inhabiting a brackish lagoon on the east coast of Korea (Kim and Stock 1996). The 
characteristic form of the female genital double-somite bearing a pair of lateral projec-
tions allows easy identification of this species without dissection.

Family Clausiidae Giesbrecht, 1895
Genus Pontoclausia Bacescu & Por, 1957

Pontoclausia cochleata sp. nov.
https://zoobank.org/0B9BBD7E-FB2C-42ED-B5BB-4DD3BF0927EA
Figs 7–9

Material examined. Holotype ♀ (MABIK CR00250124) dissected and mounted on 
a slide, Site 22 (Yesong, Bogil Island, south coast, 34˚08'11"N, 126˚33'49"E), 26 Apr. 
2021, leg. J. Lee and C. Y. Chang; Paratype ♂ (MABIK CR00250125) dissected and 
mounted on a slide, Site 27 (Sepo, Chindo Island, southwest coast, 34˚25'10.4"N, 
126˚05'39.0"E), 09 Jul. 2016, leg. J. Lee and C. Y. Chang.

Description. Female. Body (Fig. 7A) narrow, gradually narrowing from anterior to 
posterior. Body length 2.10 mm. Maximum width 523 μm across cephalothorax. Pro-
some 936 μm long, shorter than urosome, consisting of cephalothorax and second to 
fourth pedigerous somites. Cephalothorax wider than long, without dorsal suture line 
between cephalosome and first pedigerous somite. All prosomal somites with rounded 
lateral margins. Urosome six-segmented. Fifth pedigerous somite 340 μm wide. Genital 
somite ~ 1.8 × wider than long (170 × 304 μm), with convex lateral margins; geni-
tal aperture positioned dorsolaterally near middle of somite. Four abdominal somites 

https://zoobank.org/0B9BBD7E-FB2C-42ED-B5BB-4DD3BF0927EA
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Figure 7. Pontoclausia cochleata sp. nov., female A habitus, dorsal B caudal rami, dorsal C anten-
nule D antenna E labrum F mandible G maxillule H maxilla I distal segment of maxilla. Scale bars: 
0.2 mm (A); 0.05 mm (B, C); 0.02 mm (D–I).
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unornamented, 160 × 220 μm, 152 × 200 μm, 130 × 174 μm, and 148 × 144 μm, 
respectively. Anal somite tapering distally. Caudal rami (Fig. 7B) divergent; each ramus 
4.9 × longer than wide (186 × 38 μm), gradually narrowed distally, armed with six stiff, 
naked setae (setae II–VII); seta II as long as ramus, positioned dorsolaterally at 34% re-
gion of ramus length; setae III to VII 136 μm, 83 μm, 532 μm, 38 μm, and 33 μm long, 
respectively; seta V much larger than other caudal setae, nearly 3.0 × longer than ramus.

Rostrum represented by spatulate anterior prominence of cephalothorax (Fig. 7A). 
Antennule (Fig. 7C) short, 190 μm long, five-segmented; armature formula 3, 24, 
4+aesthetasc, 2+aesthetasc, and 7+aesthetasc; all setae naked; aesthetascs tapering in 
distal part; first segment with few minute spinules on proximal anterior margin. An-
tenna (Fig. 7D) three-segmented; first segment (coxobasis) longest, with one seta at 
inner distal corner and hair-like setules on outer margin; second segment (first endop-
odal segment) with one seta subdistally and two groups of spinules on inner surface; 
third segment (fused second and third endopodal segments) armed with one claw plus 
two setae on inner margin, four claws distally (outermost claw longest, bearing two 
minute spinules subdistally on inner margin), three setae on subdistal outer margin 
(middle one naked, but other two pinnate), and ornamented with three patches of 
spinules (two patches on outer side and one on proximal inner margin).

Labrum (Fig. 7E) small, not covering mouthparts, with protuberance in middle 
of posterior margin and large, tapering, beak-like process on dorsal surface. Mandible 
(Fig. 7F) unarmed but highly transformed; its distal part curved, tapering, scoop-like. 
Maxillule (Fig. 7G) as foot-like lobe, distally expanded medially, armed with four se-
tae (two outer ones longer than other two); broadened distal surface covered with 
numerous spinules. Maxilla (Fig. 7H) two-segmented; proximal segment (syncoxa) 
unarmed, ~ twice longer than wide; distal segment (basis; Fig. 7I) blunt, with two 
spinulose pads apically, armed with two small subdistal setae each on inner and outer 
margins. Maxilliped (Fig. 8A) as unsegmented, tapering lobe tipped with one naked 
seta, ornamented with two subapical rows of setules (or spinules).

Legs 1–4 (Fig. 8B–E) biramous, with three-segmented rami; both rami of each leg 
slender, almost equal in length. Coxa lacking inner seta but ornamented with spinules 
on outer distal corner. Basis with spinules on distal margin between rami; outer seta 
long, naked. Terminal spine on third exopodal segment of legs 1–4 characteristically 
unequally bifurcate at tip. Armature formula for legs 1–4 as follows:

Coxa Basis Exopod Endopod
Leg 1 0-0 1-I I-0; I-1; III, I, 4 0-1; 0-1; I, 2, 2
Leg 2 0-0 1-0 I-0; I-1; III, I, 5 0-1; 0-2; II, I, 3
Leg 3 0-0 1-0 I-0; I-1; II, I, 5 0-1; 0-2; II, I, 3
Leg 4 0-0 1-0 I-0; I-1; II, I, 5 0-1; 0-2; II, I, 2

Leg 5 (Fig. 8F) two-segmented; proximal segment (protopod) articulated from somite, 
armed with one dorsodistal seta of 180 μm long. Distal segment (exopod) 1.4 × longer 
than wide (114 × 82 μm), armed with four slender setae, single on inner margin and three 
on distal margin; inner margin seta 170 μm long; three distal setae 252, 180, and 261 μm 
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Figure 8. Pontoclausia cochleata sp. nov., female A maxilliped B leg 1 C leg 2 D leg 3 E leg 4 F leg 5. 
Scale bars: 0.02 mm (A); 0.05 mm (B–E); 0.1 mm (F).
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long respectively from inner to outer. All setae on leg 5 finely spinulose (or with minute 
setules). Leg 6 probably represented by single minute seta on genital operculum.

Male. Body form (Fig. 9A) as in female. Body length 1.36 mm. Urosome 
(Fig. 9B) six-segmented, as in female. Genital somite rectangular, wider than long 

Figure 9. Pontoclausia cochleata sp. nov., male A habitus, dorsal B urosome, dorsal C left caudal ramus, 
dorsal D maxilliped E leg 1 F distal part of endopod of leg 1. Scale bars: 0.1 mm (A); 0.05 mm (B, C); 
0.02 mm (D, F); 0.05 mm (E).
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(158 × 224 μm), as wide as fifth pedigerous somite, gradually broadened distally; gen-
ital opercula indistinct, positioned at outer distal corners. Four abdominal somites 
106 × 178 μm, 97 × 150 μm, 82 × 127 μm, 97 × 103 μm, respectively. Caudal ramus 
(Fig. 9C) 4.32 × longer than wide (121 × 28 μm), armed as in female.

Rostrum as in female. Antennule and antenna segmented and armed as in female. 
Labrum, mandible, maxillule, and maxilla also as in female. Maxilliped (Fig. 9D) four-
segmented; first segment (syncoxa) wider than long, unarmed; second segment (basis) 
gradually broadened distally, armed with two unequal setae, one of them rudimentary, 
on subdistal inner margin, ornamented with two patches of scale-like spinules; short 
third segment (first endopodal segment) unarmed; terminal segment as long, arched 
hook bearing two simple setae proximally.

Leg 1 (Fig. 9E) with three-segmented exopod and two-segmented endopod; com-
pound distal endopodal segment (Fig. 9F) armed with two spines plus five setae (for-
mula I, 2, I, 3). Legs 2–4 as in female. Leg 5 also as in female; exopodal segment 
1.5 × longer than wide (68 × 44 μm). Leg 6 not seen.

Etymology. The specific name cochleata is derived from the Latin cochl (a spoon), 
alluding to the spoon-like mandible of the new species.

Remarks. With the three-segmented rami of legs 1–4, the inner distal spine 
on the basis of leg 1, and the laterally positioned leg 5, the new species apparent-
ly belongs to the genus Pontoclausia which contains five known species (Ho and 
Kim 2003). Within the genus Pontoclausia cochleata sp. nov. may be clearly defined 
from other species by its three unique features: (1) the mandible is unarmed, with 
a scoop-like distal part, rather than armed with one or two armature elements as in 
congeners; (2) the maxilliped is unsegmented and tipped with one seta, rather than 
segmented and unarmed as in congeners; and (3) the third exopodal segment of leg 
1 is armed with eight armature elements (formula III, I, 4), rather than six or seven 
elements as in congeners. It is remarkable that the form of the mandible of the new 
species is very unusual for the Clausiidae. Nevertheless, we have refrained from es-
tablishing a new genus, since other features of mouthparts and legs are as usual for 
the genera within Clausiidae.

Pontoclausia pristina sp. nov.
https://zoobank.org/EBD91A7F-FD84-4B52-BD6A-590BAB4C21B8
Figs 10–12

Material examined. Holotype ♂ (MABIK CR00250126) dissected and mounted on 
a slide, Site 1 (Sadong, Ulleung Island, 37°27'35.7"N, 130°52'34.6"E), 28 Jun. 2021, 
leg. J. G. Kim.

Description. Male. Body (Fig. 10A) harpacticiform, slender, cylindrical. Body 
length 1.60 mm. Prosome ~ twice longer than wide (593 × 295 μm), much shorter 
than urosome, consisting of cephalothorax and second to fourth pedigerous somites. 
Cephalothorax 363 μm long, longer than wide, with roundly produced rostral apex. 
Fourth pedigerous somite with angular posterolateral corners. Urosome (Fig. 10B) 

https://zoobank.org/EBD91A7F-FD84-4B52-BD6A-590BAB4C21B8
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Figure 10. Pontoclausia pristina sp. nov., male A habitus, dorsal B urosome, dorsal C rostrum D anten-
nule E antenna F labrum G labium. Scale bars: 0.2 mm (A); 0.1 mm (B); 0.02 mm (C–G).
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six-segmented. Fifth pedigerous somite 240 μm wide. Genital somite wider than long 
(194 × 230 μm), gradually broadened posteriorly. Four abdominal somites 115 × 188 
μm, 127 × 179 μm, 109 × 160 μm, and 227 × 164 μm, respectively. Anal somite ~ twice 
longer than third abdominal somite. Caudal ramus (Fig. 10B) tapering, 2.46 × longer 
than wide (128 × 52 μm), armed with six thin, naked setae; distal longest seta (seta V) ~ 
600 μm long, other setae short; seta II positioned dorsally at 48% region of ramus length.

Rostrum (Fig. 10C) well-sclerotized, gradually narrowed distally, with round apical 
margin. Antennule (Fig. 10D) 180 μm long, six-segmented; armature formula 5, 13, 9, 
4+aesthetasc, 2+aesthetasc, and 7+aesthetasc; all setae naked except one on fourth seg-
ment; several of setae very long. Antenna (Fig. 10E) four-segmented; armature formula 
1, 1, 3+claw, and 7; second segment (first endopodal segment) setulose on surfaces; 
third segment with densely arranged minute spinules on inner surface; claw of third seg-
ment distally trifurcate; terminal segment slightly longer than wide (17 × 15 μm); third 
outer seta on distal margin of terminal segment distinctly longer than other six setae.

Figure 11. Pontoclausia pristina sp. nov., male A, B mandibles C maxillule D maxilla E, F maxillipeds 
G paragnath. Scale bars: 0.02 mm (A–D, G); 0.05 mm (E, F).
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Mouthparts small, except large maxilliped. Labrum (Fig. 10F) with very shallow 
posterior incision, roundly convex posterolateral lobes fringed with spinules along their 
posterior margin. Labium (Fig. 10G) denticulate, saw-like. Mandible (Fig. 11A, B) 
distally armed with one strong, claw-like spine plus two or three spinulose or pinnate 
setae. Paragnath (Fig. 11G) as spinulose lobe. Maxillule (Fig. 11C) distally bilobed; 
with three setae on smaller inner lobe (proximalmost small, hardly visible) and five 
setae on larger outer lobe. Maxilla (Fig. 11D) two-segmented; proximal segment (syn-
coxa) with two unequal setae medio-distally; distal segment (basis) with three setae and 
one spiniform process bearing six denticles. Maxilliped (Fig. 11E, F) massive, consist-
ing of three segments and terminal claw; first segment with large medio-distal process 
bearing truncate, spinulose distal margin; second segment unarmed but ornamented 
with spinules along distal half of inner margin and patch of spinules at inner distal 
region; short third segment unarmed; terminal claw strong, with three setae proximally 
(two on one side and one on opposite side).

Legs 1–4 (Fig. 12A–E) biramous. Inner coxal seta absent in legs 1, 2, and 4, but 
present in leg 3. Leg 1 with three-segmented exopod and two-segmented endopod; 
first endopodal segment inflated; inner distal spine on basis large, spinulose. Legs 2–3 
with three-segmented rami. First and second endopodal segment of legs 2–4 bearing 
one inner seta. Inner coxal seta of leg 3 short, thickened in proximal third but thin, 
weakly pinnate in distal two-thirds. Distal setae on third endopodal segment of legs 2 
and 3 very long. Leg 4 with finely spinulose setae; inner setae on endopod stiff; spines 
on both rami elongated, setiform, hardly distinguishable from setae. Armature formula 
for legs 1–4 as follows:

Coxa Basis Exopod Endopod
Leg 1 0-0 1-I I-0; I-1; III, I, 3 0-1; 0, II, 1
Leg 2 0-0 1-0 I-0; I-1; II, I, 4 0-1; 0-1; II, I, 3
Leg 3 0-1 1-0 I-0; I-1; II, I, 4 0-1; 0-1; II, I, 3
Leg 4 0-0 1-0 I-0; I-1; III, I, 2 0-1; 0-1; II, I, 2

Leg 5 (Fig. 10B) directed posterolaterally, clearly visible in dorsal view, consisting 
of one dorsolateral seta on fifth pedigerous somite and free exopod; exopodal segment 
2.88 × longer than wide (72 × 25 μm), armed with two spines and two unequal setae; spines 
rod-shaped, spinulose in distal part, 60 and 52 μm long; setae spinulose, 245 and 136 μ 
long. Leg 6 (Fig. 12G) represented by one small, naked seta tipped on genital operculum.

Female. Unknown.
Etymology. The specific name of the new species is derived from the Latin pristin 

(primitive), referring to the primitive condition of its antenna and mouthparts.
Remarks. Although only a single male specimen is available for the description of 

Pontoclausia pristina sp. nov., it is distinctively characterized by its primitive antenna 
which is four-segmented with a full armature and by primitive, Hemicyclops-type man-
dible, maxillule and maxilla. The taxonomic position of the new species appears to be 
intermediate between the genera Hemicyclops and Pontoclausia of the Clausiidae. In the 
new species (1) the body is slender, harpacticiform (Pontoclausia-type feature); (2) the 
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Figure 12. Pontoclausia pristina sp. nov., male A leg 1 B distal endopodal segment of leg 1 C leg 2 D leg 3 E leg 
4 F exopod of leg 5 G left side of genital somite and leg 6, ventral. Scale bars: 0.02 mm (A–F); 0.05 mm (G).
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antennule is six-segmented (Pontoclausia-type); (3) the antenna is four-segmented, with 
1, 1, 4, and 7 armature elements respectively on the first to fourth segments (Hemicyclops-
type); (4) the mandible bears three or four distal armature elements (Hemicyclops-type); 
(5) the maxillule is distally bilobed with a total of eight setae (Hemicyclops-type); (6) the 
maxilla is two-segmented, with two distinct setae on the proximal segment and three 
armature elements plus one spiniform process on the distal segment (Hemicyclops-type); 
(7) the endopod of male leg 1 is two-segmented (Pontoclausia-type); (8) most of swim-
ming legs lack the inner coxal seta (Pontoclausia-type); (9) the second endopodal segment 
of legs 2–4 bears only a single inner seta (Pontoclausia-type); and (10) the setation of the 
third exopodal and endopodal segments of most swimming legs is reduced (Pontoclausia-
type). We consider that the two-segmented condition of the endopod of male leg 2 
(above character state 7), which is a consistent, typical feature of Pontoclausia, is the most 
important taxonomic feature for determining the familial position of the new species; 
therefore, we place it within the Clausiidae. Pontoclausia pristina sp. nov. is distinguished 
from its congeners and other species in the family by the above Hemicyclops-type features.

Family Kelleriidae Humes & Boxshall, 1996
Genus Kelleria Gurney, 1927

Kelleria andamanensis Sewell, 1949

Material examined. One ♀, Site 15, 04 Jul. 2020.
Remarks. Hong and Kim (2021) synonymized K. grandisetiger Kim, 2006 with K. 

andamanensis Sewell and redescribed it.

Family Lichomolgidae Kossmann, 1877
Genus Herrmannella Canu, 1891

Herrmannella dentata Avdeev, 1987

Material examined. One ♀, Site 12, 16 Mar. 2013.
Remarks. Herrmannella dentata was originally described as an associate of the 

bivalves Mya japonica Jay, 1857 and Gari kazusensis (Yokoyama, 1922) in the Peter 
the Great Bay, Russia (Avdeev 1987). In Korea, this copepod species has been found 
only from Mya arenaria Linnaeus, 1758 (previously reported as Mya arenaria oonogai 
Makiyama, 1935) on the south coast.

Herrmannella hoonsooi Kim I.H., 1992

Material examined. One ♂, Site 11, 03 Jun. 2019; 1 ♀, 4 ♂♂, Site 12, 16 Mar. 2013; 
1 ♂, Site 17, 13 May 2015.

Remarks. This copepod species had been found only in the bivalve Saxidomus 
purpurata (Sowerby, 1852).
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Herrmannella macomae Kim I.H. & Sato, 2010

Material examined. One ♀, 3 ♂♂, Site 33, 11 Aug. 2020.
Remarks. Kim and Sato (2010) described Herrmannella macomae from the clam 

Limecola contabulata (Deshayes, 1855) (recorded as Macoma contabulata) in Mutsu 
Bay, Japan. This copepod is new to the Yellow Sea, Korea and this is only the second 
record of the species.

Genus Heteranthessius Scott T., 1904

Heteranthessius unisetatus sp. nov.
https://zoobank.org/E7E5EAEE-6742-4312-8467-11EA6CF572F3
Figs 13, 14

Material examined. Holotype ♂ (MABIK CR00250127) dissected and mounted on 
a slide, Site 6 (Jukbyeon Port, Uljin, 36°49'26.4"N, 129°26'52.2"E), 21 Sep. 2020, 
leg. J. Lee and J. G. Kim.

Description. Male. Body (Fig. 13A) moderately narrow. Body length 1.92 mm. 
Prosome 1.08 mm long, comprising cephalothorax and second to fourth pedi-
gerous somites. Cephalothorax 690 × 596 μm, distinctly longer than wide. All 
prosomal somites with rounded posterolateral corners. Urosome (Fig. 13B) six-
segmented. Fifth pedigerous somite 200 μm wide. Genital somite subquadrate, 
longer than wide (309 × 265 μm), with rounded corners. Four abdominal somites 
116 × 153 μm, 91 × 131 μm, 58 × 136 μm, and 91 × 149 μm, respectively. All 
abdominal somites smooth, without ornamentation. Caudal ramus broad, 1.64 × 
longer than wide (120 × 73 μm), with six setae; outer seta (seta II) short, naked, 
positioned at 45% region of ramus length; dorsal seta (seta VII) small and naked; 
other four setae pinnate.

Rostrum (Fig. 13C) broad, with round posterior margin. Antennule (Fig. 13D) 
335 μm long, seven-segmented; armature formula 3, 12+2 aesthetascs, 2, 2+aesthetasc, 
4+aesthetasc, 2+aesthetasc, and 7+aesthetasc; all setae naked; aesthetascs on second, 
fourth, and fifth segments large, broad, longer than antennular segments; aesthetasc 
on sixth segment small; aesthetasc on terminal segment as long as those of proximal 
segments but slender. Antenna (Fig. 13E) four-segmented, with armature formula 1, 
1, 3, and 4+2 claws; terminal segment (third endopodal segment) gradually narrowed 
distally, 2.0 × longer than wide (76 × 38 μm); two terminal claws unequal, outer longer 
and thicker than inner, ~ 0.9 × as long as terminal segment.

Labrum (Fig. 13F) wider than long, with shallow posteromedian incision, fringed 
with broad membrane along posterior margin, pair of weak, tapering lobes at postero-
medial region. Mandible (Fig. 13G) simple, with curved, elongate gnathobase bear-
ing serrate margins. Maxillule (Fig. 13H) as small, digitiform lobe tipped with one 
naked seta. Maxilla (Fig. 13I) as large lobe tipped with one naked seta. Maxilliped 
(Fig. 14A) large, consisting of three segments and terminal claw; first segment as long 
as wide, unarmed; large second segment with one rudiment of seta and one large 

https://zoobank.org/E7E5EAEE-6742-4312-8467-11EA6CF572F3
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Figure 13. Heteranthessius unisetatus sp. nov., male A habitus, dorsal B urosome, ventral C rostrum 
D antennule E antenna F labrum G mandible H maxillule I maxilla. Scale bars: 0.2 mm (A); 0.1 mm (B, 
C); 0.05 mm (D, E); 0.02 mm(F–I).
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Figure 14. Heteranthessius unisetatus sp. nov., male A maxilliped B leg 1 C leg 2 D endopod of left leg 3 
E leg 4 F endopod of right leg 4 G leg 5. Scale bars: 0.05 mm (A–F); 0.02 mm (G).
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tubercle ventromedially; small third segment unarmed; terminal claw large, with one 
spine proximally and denticles on distal half of inner margin.

Legs 1–4 biramous; outer seta on basis small; spines on rami with densely serrate 
margins. Legs 1–3 (Fig. 14B–D) with three-segmented rami. Leg 4 (Fig. 14E) with 
three-segmented exopod and one-segmented endopod. Second endopodal segment of 
leg 1 characteristically with two inner setae. Endopod of leg 4 small, globular, with or 
without inner seta. Armature formula for legs 1–4 as follows:

Leg 5 (Fig. 14G) represented by small papilla tipped with one pinnate seta 47 μm 
long. Leg 6 (Fig. 13B) represented by two small setae on genital operculum.

Female. Unknown.
Etymology. The specific name of the new species is derived from Latin words, 

referring to the presence of a single seta on the maxillule and maxilla.
Remarks. The genus Heteranthessius consists of four known species: H. dubius 

(T. Scott, 1903) from an unknown host in Scotland (T. Scott 1903), H. scotti Boc-
quet, Stock & Bernard, 1959 from calcareous algae at Roscoff, France (Bocquet et 
al. 1959), H. furcatus Stock, 1971 from a tunicate in the Mediterranean Sea (Stock 
1971), and H. hoi López-González & Conradi, 1995 from an actiniarian at Gibraltar 
(López-González and Conradi 1995). Heteranthessius unisetatus sp. nov. is easily dis-
tinguishable from the congeners by its unique morphological features: the maxillule 
bears only a single seta apically, against two setae in the four congeners, the maxilla 
is unsegmented, with a single seta apically, against two-segmented, with one spine or 
spiniform process and one seta on the distal segment in the congeners, and leg 5 is 
represented by a single seta, against two setae in the congeners. The most striking fea-
ture of the new species is the possession of two inner setae on the second endopodal 
segment of leg 1. Because the latter feature is very extraordinary and we have failed 
to find the same armature condition in other poecilostome copepods, it may be in-
terpreted as an abnormality. However, it is remarkable that both left and right leg 1 
display the same setation.

Genus Modiolicola Aurivillius, 1883

Modiolicola bifidus Tanaka, 1961

Material examined. Eight ♀♀, 2 ♂♂, Site 12, 16 Mar. 2013; 1 ♀, Site 23, 24 Apr. 2021.
Remarks. Modiolicola bifidus has a very low host specificity and is distributed all 

around the Korean. Kim (2004) recorded 12 bivalve species as hosts, including Rudi-
tapes philippinarum (A. Adams & Reeve, 1850), the major host.

Coxa Basis Exopod Endopod
Leg 1 0-1 1-0 I-0; I-1; III, I, 4 0-1; 0-2; I, I, 4
Leg 2 0-1 1-0 I-0; I-1; III, I, 5 0-1; 0-2; I, II, 3
Leg 3 0-1 1-0 I-0; I-1; III, I, 5 0-1; 0-2; I, II, 2
Leg 4 0-1 1-0 I-0; I-1; III, I, 5 0, 0, 1 (or 0, 0, 0)
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Family Myicolidae Yamaguti, 1936

Pusanomyicola gen. nov.
https://zoobank.org/D280A953-BE0A-458B-A438-650794FC0354

Diagnosis. Male. Body narrow, cyclopiform, clearly segmented. Prosome consist-
ing of cephalosome and four pedigerous somites. Urosome six-segmented. Caudal 
ramus with six setae, Antennule seven-segmented, heavily armed with setae and 
aesthetascs; first and second segments with multiple aesthetascs. Antenna three-
segmented, consisting of coxobasis and two-segmented endopod, and terminated 
in single, strong claw. Labrum broader than long, with short posterolateral lobes. 
Mandible distally armed with three denticle-like elements, innermost one articulate 
at base. Maxillule as lobe tipped with two setae. Maxilla as lobe tipped with single 
seta. Maxilliped four-segmented; armature formula 0, 2, 0, and 1; terminal claw 
reduced, rudimentary. Legs 1–4 biramous, with three-segmented rami. Coxa of all 
swimming legs with small inner seta. Leg 1 lacking inner distal armature element on 
basis. Second endopodal segment of legs 2–4 armed with two inner setae. Third en-
dopodal segment of legs 2 and 3 armed with three spines plus three setae (formula I, 
II, 3). Third exopodal segment of legs 3 and 4 armed with three spines plus five setae 
(formula II, I, 5). Leg 5 consisting of protopod and exopod; protopod well-defined 
from somite; exopod armed with three setae. Leg 6 represented by three setae on 
genital operculum.

Type species. Pusanomyicola sensitivus gen. nov., sp. nov. (original designation).
Etymology. The generic name is the combination of “Pusan”, the type locality of 

the type species, and Myicola, the type genus of the family. Gender masculine.
Remarks. Boxshall and Halsey (2004) recognized eight genera in the family Myi-

colidae, including the highly transformed genus Crucisoma Kabata, 1981. While es-
tablishing the family Anthessiidae, Humes (1986) excluded Conchocheres Sars, 1918 
from this family due to the lack of long elements on the mandible, the absence of the 
maxilliped in the female, and the presence of three setae only on the exopod of leg 5, 
but he did not determine the familial position of Conchocheres. Boxshall and Halsey 
(2004) tentatively placed Conchocheres in the Myicolidae on the basis of similarities in 
the armature of the antenna and in the form of the caudal rami, but they mentioned 
that the genus differed from all myicolids in the absence of the inner seta on the basis 
of leg 1, a characteristic found in the Anthessiidae.

It is notable that one typical feature of the Anthessiidae is in the antennule. In 
poecilostome cyclopods, the armature of three terminal segments of the antennule 
(4+aesthetasc, 2+aesthetasc, and 7+aesthetasc) is generally determined as early as the 
copepodid II stage, and this armature formula remains unchanged throughout subse-
quent developmental stages. However, the position of the aesthetasc on the antepe-
nultimate segment (the segment of 4+aesthetasc) differs between the Anthessiidae and 
other poecilostome families, since the aesthetasc in the Anthessiidae is inserted at the 
distal corner, accompanied with anterodistal seta (Fig. 15B), whereas it is inserted near 
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Figure 15. Antennule of copepodid II stage of Critomolgus anthopleurus Kim (A) and Anthessius dolabel-
lae Humes & Ho,1965 (B). Scale bars: 0.02 mm. A redrawn from Kim (2003).

the proximal seta (Fig. 15A) in other poecilostome families, such as the Myicolidae, 
Clausidiidae, Ergasilidae, and lichomolgoid families. Pusanomyicola gen. nov. and Con-
chocheres share the armature pattern of the latter poecilostome families.

Pusanomyicola gen. nov. is more similar to Conchocheres than to any other known 
genera of the Myicolidae; their shared features are the unsegmented maxilla bearing a 
single distal element, the absence of the inner distal element on the basis of leg 1, and 
the possession of only three setae on the exopod of leg 5. Nevertheless, Pusanomyicola 
gen. nov. cannot be considered congeneric with Conchocheres due to their significant 
differences on the generic level, as follows: (1) the male urosome is five-segmented in 
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Conchocheres malleolatus Sars, 1918, the type and only species of Conchocheres, while it 
is six-segmented in Pusanomyicola sensitivus gen. nov., sp. nov.; (2) the male antennule 
of C. malleolatus bears five aesthetascs as illustrated by Sars (1918), but as many as 28 
aesthetascs in P. sensitivus gen. nov., sp. nov.; (3) the male maxilliped of C. malleolatus 
bears a large terminal hook, while it is markedly reduced in P. sensitivus gen. nov., sp. 
nov.; (4) the third exopodal segment of leg 1 is armed with three spines plus four setae 
(II, I, 4) in C. malleolatus, but with four spines plus four setae (III, I, 4) in P. sensitivus 
gen. nov., sp. nov.; and (5) the third endopodal segment of leg 4 is armed with one 
spine plus three setae (I, 3) in C. malleolatus, but with three spines plus two setae (I, II, 
2) in P. sensitivus gen. nov., sp. nov.

We place Pusanomyicola gen. nov. in the Myicolidae on the basis of its myicolid 
form of antenna bearing a single robust terminal claw and a truncate inner distal seta 
on the terminal segment, the presence of a group of spinules on the labrum, maxilla and 
genital operculum, and the myicolid form mandible. We confirm that Conchocheres, 
which shares important character states with Pusanomyicola gen. nov., is placed in the 
Myicolidae, as well.

Pusanomyicola sensitivus gen. nov., sp. nov.
https://zoobank.org/5C31B845-08AB-455D-9249-29B7617CCA87
Figs 16, 17

Material examined. Holotype ♂ (MABIK CR00250128) dissected and mounted on 
a slide, Site 11 (Yeongdo, Pusan, 35˚04'31.0"N, 129˚ 05'08.7"E), 07 Jul. 2020, leg. 
J. G. Kim.

Description. Male. Body (Fig. 16A) narrow, clearly segmented, gradually nar-
rowed from anterior to posterior. Body length 2.06 mm. Maximum width 400 μm 
across cephalosome. Prosome 886 μm long, distinctly shorter than urosome, consist-
ing of cephalosome and four pedigerous somites. All prosomal somites with rounded 
lateral margin. Urosome six-segmented. Fifth pedigerous somite short, narrower than 
genital somite. Genital somite nearly rectangular, 1.2 × longer than wide (273 × 227 
μm); genital operculum (Fig. 17H) distinct, bearing three setae and row of scale-like 
spinules along inner distal margin. Four abdominal somites 177 × 159 μm, 150 × 127 
μm, 100 × 109 μm, and 132 × 95 μm, respectively. Caudal ramus (Fig. 16B) slender, 
7.9 × longer than wide (284 × 36 μm), armed with seven setae (seta I to VII), orna-
mented with many transverse rows of minute spinules; setae I and II positioned at 
same place at 23% length of ramus on outer margin; setae III–VI positioned on distal 
margin; seta VII positioned on dorsal surface at 38% length of ramus; all caudal setae 
naked, short, longest one (seta V) one-third as long as ramus.

Rostrum not developed. Antennule (Fig. 16C) 245 μm long, seven-segmented, 
densely armed with setae and aesthetascs; armature formula 4+7 aesthetascs, 15+15 
aesthetascs, 4+2 aesthetascs, 4+aesthetasc, 2+aesthetasc, and 7+aesthetasc; all setae 
naked, mostly short; aesthetascs shorter than antennule. Antenna (Fig. 16D) three-
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Figure 16. Pusanomyicola sensitivus gen. nov., sp. nov., male A habitus, dorsal B left caudal ramus, dorsal 
C antennule D antenna E labrum F mandible G maxillule. Scale bars: 0.1 mm (A); 0.05 mm (B, C); 
0.02 mm (D, E, G); 0.01 mm(F).
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segmented, consisting of coxobasis and two-segmented endopod; coxobasis as long as 
wide, with one short seta at inner distal corner; first endopodal segment ~ 1.5 × longer 
than wide, with one small seta at inner subdistal region; second endopodal segment 
twice longer than wide, terminated in strong claw, armed with five small setae (one on 
inner margin, one on subdistal outer margin, and three at inner distal corner, one of 
latter truncate), and ornamented with scattered scale-like spinules on outer surface; 
terminal claw half as long as second endopodal segment.

Labrum (Fig. 16E) much wider than long, with patch of several blunt spinules on 
each lateral surface; posteromedian incision shallow, semicircular, with finely spinulose 
margin. Mandible (Fig. 16F) narrowed distally, armed with three armature elements 
distally: short outer element not articulated at base, with five large teeth along outer 
margin and five denticles distally; longest middle element (stiff lash) straight, not ar-
ticulated at base, with several denticles at distal part; slender inner element (spini-
form seta) articulated at base, as long as middle element, denticulate distally. Maxillule 
(Fig. 16G) as digitiform lobe tipped with two unequal, naked setae. Maxilla (Fig. 17A) 
as tapering, unsegmented lobe bearing patch of spinules on posteroventral surface, 
tipped with one naked seta. Maxilliped (Fig. 17B) four-segmented; first segment (syn-
coxa) broader than long, unarmed; second segment (basis) rectangular, armed with one 
broad, leaf-like seta subdistally and one small seta distally; short third segment (first 
endopodal segment) unarmed; terminal segment (second endopodal segment) taper-
ing, curved, trifurcate at tip, with one small seta on inner margin; claw or hook absent 
(or reduced to small middle process of distal tip).

Legs 1–4 (Fig. 17C–F) biramous, with three-segmented rami; inner coxal seta 
small, naked; outer seta on basis also small, naked; both rami of each leg almost equal 
in length; spines on exopods and endopods spinulose along both margins. Leg 1 lack-
ing inner distal element of basis, but with three blunt dentiform spinules near base 
of endopod. Legs 3 and 4 with same armature on third exopodal segment. Armature 
formula for legs 1–4 as follows:

Coxa Basis Exopod Endopod
Leg 1 0-1 1-0 I-0; I-1; III, I, 4 0-1; 0-1; I, 2, 3
Leg 2 0-1 1-0 I-0; I-1; III, I, 5 0-1; 0-2; I, II, 3
Leg 3 0-1 1–0 I-0; I-1; II, I, 5 0-1; 0-2; I, II, 3
Leg 4 0-1 1-0 I-0; I-1; II, I, 5 0-1; 0-2; I, II, 2

Leg 5 (Fig. 17G) small, consisting of protopod and exopod; protopod articulated 
from somite, as long as wide, with one seta dorsodistally; exopod 3.0 × longer than 
wide (45 × 15 μm), armed with three naked setae (two on distal margin and one at 
75% region of dorsal margin), ornamented with few spinules ventrodistally; setae on 
protopod and exopod shorter than exopodal segment. Leg 6 (Fig. 17H) represented by 
three naked setae on inner distal margin of genital operculum.

Female. Unknown.
Etymology. The specific name sensitivus refers to the presence of the multiple aes-

thetascs on the male antennule.
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Figure 17. Pusanomyicola sensitivus gen. nov. sp. nov., male A maxilla B maxilliped C leg 1 D leg 2 E leg 
3 F leg 4 G leg 5 H right genital operculum, ventral. Scale bars: 0.02 mm (A, B, G); 0.05 mm (C–F, H).
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Family Polyankyliidae Ho & Kim I.H., 1997
Genus Polyankylis Ho & Kim I.H., 1997

Polyankylis ovilaxa Kim, 2014

Material examined. One ♀, Site 27, 09 Jul. 2016.
Remarks. Kim (2014) described this copepod as an associate of the terebellid poly-

chaete Thelepus japonicus Marenzeller, 1884 from the south coast of Korea.

Polyankylis bogilensis sp. nov.
https://zoobank.org/DCF49374-198A-4824-910A-45D3C72A4C81
Figs 18, 19

Material examined. Holotype ♀ (MABIK CR00250129) dissected and mounted on 
a slide, Site 22 (Yesong, Bogil Island, south coast, 34˚08'11"N, 126˚33'49"E), 31 May 
2021, leg. J. Lee.

Description. Female. Body (Fig. 18A) dorsoventrally flattened. Body length 
1.10 mm. Prosome 1.54 × longer than wide (570 × 370 μm). Cephalothorax with 
faint dorsal suture line between cephalosome and first pedigerous somite, with 
rounded posterolateral corners. Second to fourth pedigerous somites with rounded 
anterolateral and posterolateral corners. Urosome (Fig. 18B) six-segmented. Fifth 
pedigerous somite 155 μm wide, slightly wider than genital double-somite. Genital 
double-somite 1.15 × longer than wide (170 × 148 μm), widest at proximal third 
of double-somite; posterior two-thirds gradually narrowing posteriorly; genital 
apertures positioned dorsolaterally at widest region of double-somite. Three free 
abdominal somites 70 × 93 μm, 56 × 86 μm, and 90 × 90 μm, respectively. All 
urosomal somites smooth, unornamented. Caudal rami straight backwards, rec-
tangular, isolated from each other; each ramus (Fig. 18C) 2.96 × longer than wide 
(80 × 27 μm), armed with six setae (seta II-VII); seta II positioned dorsally at 45% 
region of ramus length; seta V much longer than other caudal setae; seta III feebly 
pinnate, other five setae naked.

Rostrum (Fig. 18A, D) as broad, spatulate anterior prominence of cephalothorax. 
Antennule (Fig. 18E) 295 μm long, six-segmented, gradually narrowed distally; armature 
formula 2, 7, 6 (or 2. 6, 7), 4+aesthetasc, 2+aesthetasc, and 7+aesthetasc; all setae naked. 
Antenna (Fig. 18F) four-segmented; first segment (coxobasis) with one seta at inner distal 
corner; second segment (first endopodal segment) longest, armed with one seta on inner 
margin and ornamented with setules on outer margin; short third segment with one small 
claw and two very unequal setae; terminal segment 1.28 × longer than wide (23 × 18 μm), 
distally armed with three claws of different lengths and three unequal setae, including 
minute outermost seta, and ornamented with minute spinules on subdistal outer margin.

Labrum (Fig. 18G) bilobed, with deep median incision and proximal sclerotization 
band; each lobe distinctly longer than wide (~ 41 × 25 μm), divided from proximal part 
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Figure 18. Polyankylis bogilensis sp. nov., female A habitus, dorsal B urosome, dorsal C left caudal ra-
mus, dorsal D rostrum E antennule F antenna G labrum H mandible I maxillule J maxilla. Scale bars: 
0.2 mm (A); 0.1 mm (B); 0.02 mm (C, F–J); 0.05 mm (D, E).
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by weak suture line, with uneven outer margin. Mandible (Fig. 18H) with two very 
unequal outer scales (spiniform proximal one and large, plate-like distal one) followed 
by stout tubercle; inner margin short, with circular row of spinules at junction between 
distal lash and inner margin; distal lash short, denticulate along outer margin, with 
fine denticle along inner margin; terminal part of lash not flexible. Maxillule (Fig. 18I) 
lobate, armed with four setae; larger distal three setae pectinate along their inner mar-
gin; smaller inner margin seta naked, not articulated at base. Maxilla (Fig. 18J) two-
segmented; proximal segment (syncoxa) broad, with one claw-like cusp on proximal 
part of posterior surface; distal segment (basis) armed with two spiniform setae (setae 
I and II), terminating in short, spiniform distal lash bearing four spines followed by 
one or two denticles along outer margin; seta I (inner seta) large, spinulose, proximal 
six spinules markedly larger than other spinules on seta; seta II (anterior seta) distally 
unequally bifurcate, with row of spinules, proximal four or five of these spinules much 
larger than distal spinules. Maxilliped (Fig. 19A) three-segmented; first segment (syn-
coxa) unarmed; second segment (basis) broadened, armed with two large setae distantly 
isolated from each other: proximal seta spiniform, curved, extending to distal tip of 
maxilliped, ornamented with three kinds of spinules, eight extremely long spinules on 
proximal part of inner margin followed distally by minute spinules and row of several 
small spinules along outer margin; distal seta straight, less than half as long as proximal 
seta, feebly spinulose along both margins; terminal segment (endopod) distally forming 
spinulose claw, proximally with one spine, one dentiform process and one small seta.

Leg 1–3 (Fig. 19B–D) biramous, each with three-segmented exopod and two-
segmented endopod; coxa with minute spinules at outer distal corner and large, pin-
nate inner seta; outer seta on basis naked. Leg 3 dissimilar to leg 2 in having three inner 
setae (instead of four) on distal endopodal segment. Leg 4 (Fig. 19E) uniramous, with 
distinctly two-segmented exopod; endopod absent; coxa lacking inner seta; spines on 
exopod elongate. Armature formula for legs 1–4 as follows:

Coxa Basis Exopod Endopod
Leg 1 0-1 1-0 I-0; I-1; III, 4 0-1; I, 1, 5
Leg 2 0-1 1-0 I-0; I-1; III, 5 0-1; III, 4
Leg 3 0-1 1-0 I-0; I-1; III, 5 0-1; III, 3
Leg 4 0-0 1-0 I-0; II, I, 3 (lacking)

Leg 5 (Fig. 19F) consisting of one dorsolateral seta on fifth pedigerous somite and 
free exopod; exopodal segment 1.72 × longer than wide (31 × 18 μm) armed with one 
spine (45 μm long) one naked seta (91 μm long). Leg 6 unarmed (Fig. 19F).

Male. Unknown.
Etymology. The name of the new species is taken from the type locality, Bogil Island.
Remarks. The genus Polyankylis currently consists of three known species: P. ori-

entalis Ho & Kim, 1997, P. australis Karanovic, 2008, and P. ovilaxa. Polyankylis aus-
tralis is known from Australia (Karanovic 2008) and the other two from Korea (Ho 
and Kim 1997; Kim 2014). These three species are distinguished from P. bogilensis sp. 
nov. by different features, as follows: P. orientalis has a claw-like distal process on the 
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coxobasis of the antenna (cf. this process absent in P. bogilensis sp. nov.) and a single-
segmented exopod of leg 4 (cf. two-segmented in P. bogilensis sp. nov.); P. australis has 
an aesthetasc on the second endopodal segment of the antenna (cf. this aesthetasc ab-
sent in P. bogilensis sp. nov.), the terminal antennal segment is 3.5 × longer than wide 
(cf. 1.28 × longer than wide in P. bogilensis sp. nov.), and the maxillary syncoxa lacks 
a claw-like process (cf. this process present in P. bogilensis sp. nov.); and P. ovilaxa has 

Figure 19. Polyankylis bogilensis sp. nov., female A maxilliped B leg 1 C leg 2 D endopod of leg 3 E leg 
4 F leg 5 and genital aperture, dorsal. Scale bars: 0.02 mm.
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caudal rami which are 4.40 × longer than wide (cf. 2.96 × in P. bogilensis sp. nov.), the 
terminal antennal segment is 2.5 × longer than wide, and the maxillary syncoxa lacks 
the claw-like process.

Family Pseudanthessiidae Humes & Stock, 1972
Genus Pseudanthessius Claus, 1889

Pseudanthessius linguifer sp. nov.
https://zoobank.org/99BB54CC-6289-4E0D-9B8C-8D4AE3EF5805
Figs 20, 21

Material examined. Holotype ♀ (MABIK CR00250120) and intact paratypes 3 
♀♀ (MABIK CR00250121) preserved in 90% alcohol, and paratype ♀ dissected 
and mounted on a slide, Site 22 (Yesong, Bogil Island, south coast, 34˚08'11"N, 
126˚33'49"E), 31 May 2021, leg. J. Lee; ♀ dissected and mounted on a slide, Site 23 
(Haenam, south coast, 34˚17'57"N, 126˚31'50"E), 24 Apr. 2021, leg. J. Lee and C. Y. 
Chang. Dissected specimens are retained in the collection of I.-H. Kim.

Description. Female. Body (Fig. 20A) narrow. Body length of dissected and figured 
paratype 1.23 mm (length range 1.17–1.32 mm, holotype 1.19 mm). Maximum width 
385 μm across cephalothorax. Prosome 727 μm long. Cephalothorax 463 μm long, dis-
tinctly longer than wide, with weak dorsal suture line delimiting cephalosome and first 
pedigerous somite. Fourth pedigerous somite with point near posterolateral corners; other 
prosomal somites with rounded corners. Urosome (Fig. 20B) shorter than prosome, five-
segmented. Fifth pedigerous somite 102 μm wide. Genital double-somite ~ 1.5 × longer 
than wide (182 × 123 μm), consisting of narrow anterior 17%, inflated middle 49%, and 
narrow posterior 34%; dorsally covered by brownish sticky material; genital apertures char-
acteristically positioned ventrolaterally (Fig. 21G) at 45% region of double-somite length; 
broader middle region bearing linguiform process dorsolaterally, posterior to each genital 
aperture (Fig. 20C); narrow posterior region with four horizontal membranous flanges 
(Fig. 20C) on dorsal surface, anterior one short, curved. Three free abdominal somites 45 × 
49 μm, 25 × 44 μm, and 56 × 42 μm, respectively. Anal somite with minute spinules along 
posteroventral margin. Caudal ramus (Fig. 20D) elongate, 10 × longer than wide (155 × 
15.5 μm), 2.77 × longer than anal somite, armed with six setae (seta II–VII); seta II (outer 
lateral seta) positioned at 78% length of ramus; setae IV–VI pinnate, other three setae naked.

Rostrum (Fig. 20E) tapering, as long as wide, abruptly narrowed subdistally, with 
round apex. Antennule (Fig. 20F) 295 μm long, seven-segmented; armature formula 4, 
13, 6, 3, 4+aesthetasc, 2+aesthetasc, and 7+aesthetasc; all setae thin, naked; aesthetascs 
also thin, setiform. Antenna (Fig. 20G) four-segmented; first segment (coxobasis) with 
one seta inner distally; second segment (first endopodal segment) with one seta on 
inner margin and fine spinules along outer margin; third segment short, armed with 
one slender claw and two setae; terminal segment 3.28 × long than wide (77 × 23 μm), 
armed with four slender claws (inner and outer claws longer than middle two) plus 
three setae, and ornamented with fine spinules along outer margin.
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Figure 20. Pseudanthessius linguifer sp. nov., female A habitus, dorsal B urosome, dorsal C proximal 
somites of urosome, dorsal D left caudal ramus, dorsal E rostrum F antennule G antenna H labrum 
I mandible J maxillule. Scale bars: 0.2 mm (A); 0.05 mm (B– D, F, G); 0.02 mm (E, H–J).
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Labrum (Fig. 20H) with long, divergent posterolateral lobes, with deep median 
incision; each lobe with angle on inner margin; posterior margin of lobes fringed with 
membrane. Mandible (Fig. 20I) with one large, tooth-like outer scale; gnathobase ta-
pering, with row of minute spinules along inner margin, terminating in long, thin lash. 
Maxillule (Fig. 20J) with four unequal setae (three apical and one on inner margin) 
and one blunt tubercle on outer margin; middle of three distal setae larger than other 
two. Maxilla (Fig. 21A) two-segmented; proximal segment (syncoxa) unarmed; distal 
segment (basis) with extremely long distal lash and armed with two setae (setae I & 
II); distal lash longer than remaining part maxilla, bearing one large claw-like pro-
cess proximally, spinulose along convex outer margin; seta I large, slightly longer than 
half length of distal lash, spinulose along both margins; seta II unequally bifurcate at 
tip, with setiform outer furca and spinule-like inner furca; seta III absent. Maxilliped 
(Fig. 21B) three-segmented; first segment (syncoxa) longest but unarmed; second seg-
ment (basis) armed with two very unequal setae (proximal seta large, spiniform, longer 
than width of segment, more than 4 × as long as small distal seta), and ornamented 
with several longitudinal rows of fine spinules on inner surface; small third segment 
(endopod) tapering, claw-like, proximally with one spine and one small seta.

Legs 1–4 (Fig. 21C–F) biramous. Legs 1–3 with three-segmented rami. Leg 4 with 
three-segmented exopod and one-segmented endopod. Inner coxal seta well-developed, 
pinnate in legs 1–4. Outer seta on basis thin, naked. Distal process between two distal spines 
on third endopodal segment of leg 2 blunt, slightly swollen. Three inner distal setae on third 
exopodal segment of legs 2 and 3 naked. Endopodal segment of leg 4 setulose on inner and 
outer margins, 2.6 × longer than wide (68 × 26 μm), bearing angle on outer margin; two 
distal spines 82 (inner) and 61 μm long (outer). Armature formula for legs 1–4 as follows:

Coxa Basis Exopod Endopod
Leg 1 0-1 1-0 I-0; I-1; III, I, 4 0-1; 0-1; I, 1, 4
Leg 2 0-1 1-0 I-0; I-1; III, I, 5 0-1; 0-2; I, II, 3
Leg 3 0-1 1-0 I-0; I-1; III, I, 5 0-1; 0-2; I, II, 2
Leg 4 0-1 1-0 I-0; I-1; II, I, 5 0, II, 0

Leg 5 (Fig. 21G) represented by one spine and two setae on lateral surface of fifth 
pedigerous somite. Leg 6 (Fig. 21G) represented on two setae on genital operculum; 
anterior seta thin, weakly pinnate; posterior seta naked, proximally broadened.

Male. Unknown.
Etymology. The specific name of the new species linguifer is derived from Latins 

lingu (the tongue) and fer (bear), referring to the presence of the tongue-like dorsolat-
eral processes on the genital double-somite.

Remarks. The most conspicuous feature of Pseudanthessius linguifer sp. nov. is its 
elongate caudal rami, which are 10 × longer than wide. Such long caudal rami are exhib-
ited by four congeners: P. concinnus Thompson & Scott, 1903, P. dubius Sars, 1918, P. 
thorelli (Brady & Robertson, 1875), and P. stenosus Kim & Hong, 2014. All of the other 
species in the genus have shorter caudal rami, at most 8.5 × longer than wide, as in P. 
deficiens Stock, Humes & Gooding, 1964 (Stock et al. 1964). Pseudanthessius linguifer 
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Figure 21. Pseudanthessius linguifer sp. nov., female A maxilla B maxilliped C leg 1 D leg 2 E third 
endopodal segment of leg 3 F leg 4 G leg 5 and genital aperture, dorsal. Scale bars: 0.02 mm (A, B); 
0.05 mm (C–G).
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sp. nov. differs from P. concinnus in having a large outer scale on the mandible (cf. the 
scale absent in P. concinnus) and two distal spines on the endopod of leg 4 (cf. one spine 
plus one seta in P. concinnus); from P. dubius in having the five-segmented urosome in 
the female (cf. four-segmented female urosome in P. dubius) and four distal claws on 
the antenna (cf. a single large claw in P. dubius); and from P. thorelli in having one spine 
plus one seta on the exopod of female leg 5 (cf. two setae in P. thorelli). Pseudanthessius 
linguifer sp. nov. resembles P. stenosus which is known from Thailand (Kim and Hong 
2014) in many morphological aspects, in particular, the possession of the spinules-cov-
ered second segment (basis) of the female maxilliped and the bifurcate anterior seta 
(seta II) on the basis of the maxilla. However, the new species is distinguishable from P. 
stenosus and other congeners by its other outstanding features, such as the presence of 
the tongue-like dorsolateral processes on the genital double-somite, the extremely long 
distal lash of the maxilla, and the ventrolateral position of the genital apertures.

Family Rhynchomolgidae Humes & Stock, 1972
Genus Critomolgus Humes & Stock, 1983

Critomolgus anthopleurus Kim I.H., 1996

Material examined. One ♀, Site 4, 19 Jul. 2016.
Remarks. The host of this copepod is the actiniarian Anthopleura anjunae 

Den Hartog & Vennam, 1993. The previously recorded host name Anthopleura mi-
dori Uchida & Muramatsu, 1958 is a junior synonym of A. anjunae (WoRMS Edi-
torial Board 2021). It is remarkable that C. anthopleurus is an internal associate, liv-
ing within the gastrovascular cavity of the actiniarian, but can be attracted to light.

Family Sabelliphilidae Gurney, 1927
Genus Eupolymniphilus Humes & Boxshall, 1996

Eupolymniphilus orientalis Kim, 2006

Material examined. Five ♀♀, 2 ♂♂, Site 22, 26 Apr. 2021; 5 ♂♂, Site 27, 09 Apr. 2016.
Remarks. The host of this copepod is still unknown but is probably a polychaete.

Eupolymniphilus foliatus sp. nov.
https://zoobank.org/BBF87DB7-F7BA-4642-8951-456E4885F148
Figs 22–24

Material examined. Holotype ♀ (MABIK CR00250130) and paratype ♂ dissected 
and mounted on a slide, and intact paratypes 2 ♂♂ (MABIK CR00250122) pre-
served in 90% alcohol, Site 2 (Namyang, Ulleung Island, Sea of Japan, 37°28'01.3"N, 
130°50'01.4"E), 01 Jul. 2021, leg. J. G. Kim. Dissected paratype (♂) is retained in the 
collection of I.-H. Kim.

https://zoobank.org/BBF87DB7-F7BA-4642-8951-456E4885F148
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Description. Female. Body (Fig. 22A) moderately broad. Body length 1.44 mm. Pro-
some 840 × 586 μm, fusiform. Cephalothorax with dorsal suture line delimiting cephalo-
some and first pedigerous somite. Second to fourth pedigerous somites bearing angular pos-
terolateral corners. Urosome (Fig. 22B) five-segmented. Fifth pedigerous somite expanded 
laterally, wider than genital double-somite, with sleeve-like, pronounced posterolateral cor-
ners. Genital double-somite longer than wide (210 × 184 μm), with convex lateral margins, 
widest at 45% region of double-somite. Three free abdominal somites 59 × 106 μm, 45 
× 95 μm, and 80 × 91 μm, respectively. Anal somite unornamented, lacking any spinules. 
Caudal ramus (Fig. 22C) 3.33 × longer than wide (130 × 39 μm), ~ 1.6 × longer than anal 
somite, armed with six setae; seta II slightly expanded along proximal third, positioned 
dorsally at 56% region of ramus length.; setae IV–VI pinnate, other setae naked.

Rostrum (Fig. 22D) well-developed, slightly wider than long, with blunt apex. An-
tennule (Fig. 22E) 340 μm long, seven-segmented; first and second segments broader 
than distal segments; armature formula 4, 13, 6, 3, 4+aesthetasc, 2+aesthetasc, and 
7+aesthetasc; all setae naked; third and terminal segments equally short. Antenna 
(Fig. 22F) four-segmented; armature formula 1, 1, 3+claw, and 4+3 claws; terminal 
segment (third endopodal segment) 2.65 × longer than wide (61 × 23 μm); claws on 
third and terminal segments slender, setiform; apical seta on terminal segment dis-
tinctly longer than other setae on same segment; innermost of three claws on terminal 
segment shorter than others.

Labrum (Fig. 22G) with distinctly defined, divergent posterolateral lobes and 
broad posteromedian incision. Mandible (Fig. 22H) with gnathobase bearing finely 
denticulate convex outer margin, ~ 15 unequal spinules along concave inner mar-
gin, and distal lash fringed with wrinkled membrane along outer margin and narrow 
membrane along inner margin; inner proximal region of gnathobase lacking notch; 
outer proximal region of blade with one small, indistinct scale. Maxillule (Fig. 22I) 
lobate, with one expanded, leaf-like, modified seta on inner margin and three (one 
longer and two shorter) apical setae. Maxilla (Fig. 22J) two-segmented; proximal seg-
ment (syncoxa) unarmed; distal segment (basis) distally with five spinules followed 
by three larger spinules and slender, spinulose lash, and armed with three setae (seta 
I-III); seta I (inner seta) large, spinulose along distal (outer) margin; seta II (anterior 
seta) slightly broadened, with acute distal tip; seta III (outer proximal seta) rudimen-
tary. Maxilliped (Fig. 23A) three-segmented; first segment unarmed; second segment 
with two unequal setae subdistally; third segment narrow, pointed distally, with one 
small, subdistal seta.

Legs 1–4 (Fig. 23B–D) biramous with three-segmented rami; outer seta on basis 
small, naked. Inner coxal seta of all swimming legs well-developed, pinnate. Armature 
formula for legs 1–4 as follows:

Coxa Basis Exopod Endopod
Leg 1 0-1 1-0 I-0; I-1; III, I, 4 0-1; 0-1; I, 1, 4
Leg 2 0-1 1-0 I-0; I-1; III, I, 5 0-1; 0-2; I, II, 3
Leg 3 0-1 1-0 I-0; I-1; III, I, 5 0-1; 0-2; I, II, I+2
Leg 4 0-1 1-0 I-0; I-1; II, I, 5 0-1; 0-1; I, II, II
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Figure 22. Eupolymniphilus foliatus sp. nov., female A habitus, dorsal B urosome, dorsal C left caudal 
ramus, dorsal D rostrum E antennule F antenna G labrum H mandible I maxillule J maxilla. Scale bars: 
0.2 mm (A); 0.1 mm (B); 0.05 mm (C–G); 0.02 mm (H–J).
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Figure 23. Eupolymniphilus foliatus sp. nov., female A maxilliped B leg 1 C leg 2 D third endopodal 
segment of leg 3 E leg 4 F left leg 5 and genital aperture. Scale bars: 0.02 mm (A); 0.05 mm (B–F).
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Leg 5 (Fig. 23F) consisting of one small dorsolateral seta on fifth pedigerous somite 
and exopod; exopodal segment small, 1.59 × longer than wide (46 × 29 μm), widest at 
proximal third, narrowing distally, armed with one seta (60 μm long) and one elongate 
compound spine (117 μm long). Leg 6 (Fig. 23F) represented two small setae and 
single denticle on genital operculum

Male. Body (Fig. 24A) narrower and smaller than that of female. Body length 
847 μm in dissected paratype (length range 782–847 μm). Prosome 495 × 287 μm. 
Urosome (Fig. 24B) six-segmented. Fifth pedigerous somite 109 μm wide, lack-
ing posterolateral sleeve-like extension seen in female. Genital somite subquadrate, 
127  ×  124  μm, with rounded anterolateral corners and pointed posterolateral cor-
ners; genital operculum with pointed apex. Four abdominal somites 36 × 60 μm, 
29 × 55 μm, 22 × 51 μm, and 36 × 56 μm, respectively. Caudal ramus 2.40 × longer 
than wide (60 × 25 μm), armed as in female.

Rostrum as in female. Antennule as in female, but with three additional aesthetascs 
at places of dark circles in Fig. 21E. Antenna, labrum, mandible as in female. Maxil-
lule (Fig. 24C) with less expanded inner margin seta. Maxilla as in female. Maxilliped 
(Fig. 24D) consisting of three segments and terminal claw; first segment with one large 
tubercle at inner subdistal region; second segment with two unequal setae and one 
longitudinal row of spinules; small third segment unarmed; terminal claw elongate, 
as long as three segments, arched, bearing one setule and one large, slightly undulated 
seta proximally.

Legs 1–5 as in female. Leg 6 represented by two small setae on genital operculum 
(Fig. 24B).

Etymology. The specific name of the new species is from Latin foli (a leaf ), allud-
ing to the leaf-like inner seta of the maxillule.

Remarks. Differences between species of Eupolymniphilus are slight. However, 
E. foliatus sp. nov. can be differentiated from its congeners by the key character, the 
leaf-like modified inner seta of the maxillule. This seta in other species of the genus is 
known to be simple and slender. Another characteristic feature of the new species is the 
presence of thick membranes on the distal part of the mandibular lash.

The length-to-width ratio of the caudal ramus in Eupolymniphilus is somewhat 
variable among congeneric species. In the female, it is 3.5:1 in E. finmarchicus 
(Scott T., 1903) according to the illustration of G. O. Sars (1918), ~ 10:1 in E. 
tenuicaudis (G. O. Sars, 1918), 1.50:1 in E. orientalis Kim, 2006, 1.03:1 in E. 
brevicaudatus Kim, 2009, 2.69:1 in E. occidentalis Kim, 2009, and 3.05:1 in E. 
mediterraneus Costanzo, Brugnano & Zagami, 2013. Thus, E. foliatus sp. nov., 
in which the caudal ramus is 3.33 × longer than wide, is comparable to the three 
species, E. finmarchicus, E. occidentalis, and E. mediterraneus. Furthermore, they 
differ from the new species, as follows: E. finmarchicus has five setae on the first 
segment of the antennule (Bocquet et al. 1963), and the mandible lacks any outer 
scale; E. occidentalis has acutely pointed posterolateral corners on the second pe-
digerous somite (cf. with blunt posterolateral corners in E. foliatus sp. nov.), seven 
aesthetascs on the male antennule (cf. six aesthetascs in E. foliatus sp. nov.), and 
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a shorter terminal segment of the antenna which is 1.92 × longer than wide ac-
cording to Kim (2009) (cf. 2.65 × longer than wide in E. foliatus sp. nov.); and 
E. mediterraneus has a small body size, 0.75 mm in the female, and the terminal 
segment of the antenna bears four claws (Costanzo et al. 2013) (cf. three claws in 
E. foliatus sp. nov.).

Family Taeniacanthidae Wilson C.B., 1911
Genus Anchistrotos Brian, 1906

Anchistrotos kojimensis Do & Ho, 1983

Material examined. Two ♀♀, Site 31, 11 Nov. 2020.
Remarks. This is a fish-parasitic copepod, living in the gill cavity of the host. 

Known hosts of this copepod are the gobiid fishes Acanthogobius flavimanus (Tem-
minck & Schlegel, 1845) and A. hasta (Temminck & Schlegel, 1845).

Figure 24. Eupolymniphilus foliatus sp. nov., male A habitus, dorsal B urosome, dorsal C maxillule 
D maxilliped. Scale bars: 0.1 mm (A); 0.05 mm (B); 0.02 mm (C, D).
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Order Siphonostomatoida Burmeister, 1835
Family Artotrogidae Brady, 1990
Genus Artotrogus Boeck, 1859

Artotrogus acutus Kim, 1996

Material examined. One ♂, Site 4, 19 Jul. 2016; 1 ♀, 1 ♂, Site 11, 03 Jun. 2019; 2 
♂♂, Site 11, 10 Jun. 2020.

Genus Ascidipontius Kim I.H., 1996

Ascidipontius rarus Kim, 1996

Material examined. One ♀, 1 ♂, Site 11, 10 Jun. 2020; 2 ♀♀, 1 ♂, Site 21, 26 Apr. 2021.

Genus Bradypontius Giesbrecht, 1895

Bradypontius halocynthiae Kim, 1996

Material examined. One ♀, 1 ♂, Site 11, 10 Jun. 2020.

Genus Cryptopontius Giesbrecht, 1899

Cryptopontius ascidius Kim, 1996

Material examined. One ♀, Site 11, 03 Jun. 2019; 5 ♀♀, Site 11, 10 Jun. 2019; 1 ♀, 
10 ♂♂, Site 11, 10 Jun. 2020.

Cryptopontius donghaensis Kim, 1996

Material examined. One ♀, 5 ♂♂, Site 1, 28 Jun. 2021; 1 ♀, 4 ♂♂, Site 2, 01 Jul. 
2021; 1 ♀, Site 3, 17 Jul. 2016; 10 ♀♀, 41 ♂♂, Site 7, 19 Jul. 2016; 2 ♀♀, 5 ♂♂, 
Site 12, 16 Mar. 2013; 1 ♀, 4 ♂♂, Site 14, 04 Jul. 2020.

Remarks. This species is the most frequently found artotrogid copepod in Korean 
waters; living on sponges, among sea weeds, and on submerged fishing nets in ports 
(Kim 2010a).

Genus Pteropontius Giesbrecht, 1895

Pteropontius trimerus Kim, 1996

Material examined. Five ♀♀, Site 33, 11 Aug. 2020.
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Remarks. This copepod had been found only on the external surface of the tuni-
cate Halocynthia igaboja Oka, 1906.

Family Asterocheridae Giesbrecht, 1899
Genus Acontiophorus Brady, 1880

Acontiophorus estivalis sp. nov.
https://zoobank.org/5654B945-0217-4D32-A0EB-2BF6D204BD4E
Figs 25–27

Material examined. Holotype ♀ (MABIK CR00250115) and paratypes 3 ♀♀, 2 ♂♂ 
(MABIK CR00250116) preserved in 90% alcohol, and paratypes 1 ♀, 1 ♂ dissected and 
mounted on a slide, Site 11 (Yeongdo, Pusan, 35°04'31.0"N, 129°05'08.7"E), 07 Jul. 2020, 
leg. J. G. Kim. Dissected paratypes (1 ♀, 1 ♂) are retained in the collection of I.-H. Kim.

Description. Female. Body (Fig. 25A) stout, 938 μm long in dissected and figured 
paratype (length range 893–945 μm, holotype 945 μm). Prosome 625 × 425 μm, oc-
cupying 67% of body length, consisting of cephalothorax and second to fourth pedi-
gerous somites. Cephalothorax 425 μm long, as long as wide, without any dorsal suture 
line delimiting cephalosome and first pedigerous somite. Cephalothorax and second to 
third pedigerous somites with membranous fringe along posterodorsal margin. Fourth 
pedigerous somite with deeply concave posterior margin. Urosome (Fig. 25B) four-
segmented. Fifth pedigerous somite 133 μm wide, with round lateral margins. Genital 
double-somite wider than long (115 × 132 μm), consisting of laterally expanded ante-
rior third and narrower posterior two-thirds, with pointed posterolateral corners; geni-
tal apertures positioned dorsolaterally at expanded anterior region. Two free abdominal 
somites 39 × 77 μm and 45 × 75 μm. Anal somite (Fig. 25C) ornamented on ventral 
surface with two groups of several large setules on medial region, scattered fine setules 
on lateral regions, and several spinules at medial posterior margin near bases of caudal 
rami. Caudal ramus (Fig. 25C) rectangular, 2.12 × longer than wide (70 × 33 μm), 
armed with six setae plus one aesthetasc-like element (indicated by arrowhead in 
Fig. 25C), and ornamented with fine setules on ventral surface and four transverse rows 
of minute spinules on inner margin; dorsal setae (setae VI and VII) naked, other setae 
pinnate; outer lateral seta (seta II) with long setules along outer margin but spinulose 
(or with short setules) along inner margin; seta VI inserted on prolongation of ramus.

Rostrum absent. Antennule (Fig. 25D) short, 147 μm long, 11-segmented; ar-
mature formula 2, 14, 4, 2, 2, 8, 2, 1+aesthetasc, 2, 4, and 7; aesthetasc on 8th seg-
ment large; setae densely arranged, difficult to distinguish from one another. Antenna 
(Fig. 25E) consisting of coxa, basis, one-segmented exopod, and two-segmented endo-
pod; coxa short, unarmed; basis longest segment, narrowed in mid-region, with tuft of 
long setules at inner distal corner; exopod elongate, 6.0 × longer than wide (54 × 9 μm), 
extending to middle of second endopodal segment, armed with one small seta in mid-
dle, one minute seta subdistally, and one large, unilaterally pinnate seta (97 μm long) 
distally; first endopodal segment unarmed, 32 × 22 μm; second endopodal segment 

https://zoobank.org/5654B945-0217-4D32-A0EB-2BF6D204BD4E
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Figure 25. Acontiophorus estivalis sp. nov., female A habitus, dorsal B urosome, dorsal C anal somite and 
caudal rami, ventral D antennule E antenna F oral siphon G mandible H inner lobe of maxillule I outer 
lobe of maxillule. Scale bars: 0.1 mm (A); 0.05 mm (B, C, F, G); 0.02 mm (D, E, H, I).
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2.2 × longer than wide (40 × 18 μm), armed with six setae consisting of one large proxi-
mal seta, three unequal subdistal setae (one minute, setule-like), and two broad apical 
setae 75 and 43 μm long, and ornamented with several rows of fine spinules or setules.

Oral siphon (Fig. 25F) consisting of conical proximal part (maximum width 67 μm) 
and thin distal part, extending to middle of genital double-somite. Mandible (Fig. 25G) 
consisting of thread-like stylet and palp; palp short, tapering, armed with one large, 
heavily pinnate seta and one minute, setule-like seta distally. Maxillule (Fig. 25H, I) 
bilobed; larger inner lobe armed with four large (two feebly pinnate and two plumose) 
and one small setae distally; smaller inner lobe armed with three pinnate and one small, 
naked setae. Maxilla (Fig. 26A) slender, two-segmented; proximal segment (syncoxa) 
unarmed, basally with short tube of maxillary gland; distal segment (basis) forming 
long claw, longer than proximal segment, ornamented with rows of small spinules and 
one tuft of few setules. Maxilliped (Fig. 26B) five-segmented, consisting of syncoxa, 
basis, three-segmented endopod, and terminal claw; syncoxa with trace of articulation 
delimiting praecoxal and coxal regions, coxal region with one seta on inner margin and 
row of spinules along outer margin; basis with one rudimentary seta at distal third of 
inner margin and row of spinules along outer margin; three endopodal segments armed 
with two, two, and one setae, respectively; terminal claw weakly curved, 66 μm long, 
more than twice longer than third endopodal segment (31 μm long).

Legs 1–4 (Fig. 26C–F) biramous, with three-segmented rami. Inner coxal seta well-de-
veloped in legs 1–4; outer seta on basis small in legs 1–3, but markedly large in leg 4. Inner 
distal spine on basis of leg 1 extending to middle of second endopodal segment. Second en-
dopodal segment of legs 1–4 with bicuspid outer distal corner. Inner distal process of third 
endopodal segment of leg 1 acutely pointed. Armature formula for legs 1–4 as follows:

Coxa Basis Exopod Endopod
Leg 1 0-1 1–I  I-1; I-1; II, I, 5 0-1; 0-2; 1, 2, 3
Leg 2 0-1 1-0 I-1; I-1; III, I, 4 0-1; 0-2; 1, 1+I, 3
Leg 3 0-1 1-0 I-1; I-1; III, I, 3 0-1; 0-2; 1, I, 3
Leg 4 0-1 1-0 I-1; I-1; III, I, 3 0-1; 0-2; 1, I, 2

Leg 5 (Fig. 27A) two-segmented. First segment (protopod) broad, not articulated 
from somite, armed with large, naked outer distal seta and small, naked inner distal 
seta. Distal segment (exopod) 1.12 × longer than wide (28 × 25 μm), armed with five 
setae, and ornamented with fine setules on outer surface; two smaller setae on inner 
margin pinnate, terminal seta naked, two outer setae feebly pinnate. Leg 6 (Fig. 26G) 
represented by one pinnate seta and two minute setules on genital operculum.

Male. Body form (Fig. 27B) as in female. Body length 890 μm in dissected and fig-
ured paratype (length range 821–890 μm). Prosome 600 μm long. Cephalothorax slightly 
wider than long (374 × 407 μm). Urosome five-segmented, Genital somite much wider 
than long. First two free abdominal somites broadened distally, with pointed posterolat-
eral corners. Caudal ramus 1.44 × longer than wide (46 × 32 μm), armed as in female.

Antennule (Fig. 27C) 168 μm long, 11-segmented; setae entangled, difficult to 
distinguish from one another; aesthetascs five on second segment, two on third, one 
on each 7th and 10th segment; aesthetasc on 10th segment large. Antenna as in female.
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Figure 26. Acontiophorus estivalis sp. nov., female A maxilla B maxilliped C leg 1 D leg 2 E leg 3 F leg 
4 G right genital aperture, dorsal. Scale bars: 0.05 mm (A–F); 0.02 mm (G).
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Oral siphon, mandible, maxillule, maxilla, maxilliped, and legs 1–4 same as those 
of female. Leg 5 (Fig. 27D) also shaped as in female; inner distal seta on protopod 
pinnate; exopodal segment 1.33 × longer than wide (32 × 24 μm), armed as in female. 
Leg 6 (Fig. 27E) represented by three setae (two larger, weakly pinnate and one smaller 
naked) on genital operculum.

Etymology. The specific name estivalis is derived from Latin estival (summer), 
indicating the discovery of the new species in the summer.

Remarks. The segmentation of the antennule appears to be a reliable character 
for the differentiation of Acontiophorus species. Aconiophorus estivalis sp. nov. has an 
11-segmented antennule in the female; this feature is shared with three congeners, A. 
antennatus Hansen, 1923, A. scutatus (Brady & Robertson, 1873) and A. zealandicus 
Sewell, 1944. Acontiphorus antennatus was redescribed by Eiselt (1969) and according 
to his illustration and description, the caudal ramus of A. antennatus is ~ 4 × longer 
than wide in the female (cf. 2.12 × longer than wide in A. estivalis sp. nov.) and the 
third exopodal segment of leg 1 is armed with three spines and four setae (formula III, 
4; against III, 5 in A. estivalis sp. nov.). In A. zealandicus the male antennule is ten-

Figure 27. Acontiophorus estivalis sp. nov., female A leg 5, dorsal. Male B habitus, dorsal C antennule 
(setae omitted) D leg 5, dorsal E leg 6. Scale bars: 0.02 mm (A, C–E); 0.1 mm (B).
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segmented (cf. 11-segmented in A. estivalis sp. nov.) and the oral siphon is extremely 
long, extending beyond the caudal rami (Nicholls 1944) (cf. extending to middle of 
genital double-somite in A. estivalis sp. nov.). Therefore, A. antennatus and A. zelan-
dicus can be distinguished from A. estivalis sp. nov. with confidence. Acontiophorus 
estivalis sp. nov. closely resembles A. scutatus. As noticeable differences between them, 
the caudal ramus of A. scutatus is 3 × longer than wide, and the oral siphon of the latter 
species extends to the caudal rami (Sars 1915) (cf. the siphon extends to the middle of 
the genital double-somite in A. estivalis sp. nov.). Additionally, the first segment of the 
male antennule of A. scutatus bears an aesthetasc, according to the illustration of Sars 
(1915), which is absent in A. estivalis sp. nov.

Genus Dermatomyzon Claus, 1889

Dermatomyzon nigripes (Brady & Robertson, 1880)

Material examined. Two ♂♂, Site 1, 28 Jun. 2021; 1 ♀, Site 3, 17 July. 2016; 1 ♀, 
Site 4, 03 Jun. 2019; 2 ♀♀, Site 5, 21 Jun. 2016; 1 ♀, Site 6, 21 Sep. 2020; 1 ♀, 2 
♂♂, Site 11, 20 Aug. 2020; 2 ♀♀, 1 ♂, Site 13, 03 Jul. 2020; 6 ♀♀, 6 ♂♂, Site 16, 
04 Jul. 2020.

Remarks. Dermatomyzon nigripes is a cosmopolitan species, and has frequently 
been collected in Korean coasts. The host of this copepod is still unknown.

Genus Thermocheres Kim I.H., 2010

Thermocheres pacificus sp. nov.
https://zoobank.org/5F56B3F1-9731-49D8-A209-C6945F094AEA
Figs 28, 29

Material examined. Holotype ♂ (MABIK CR00250117) preserved in 90% alcohol, 
Site 22 (Yesong, Bogil Island, south coast, 34˚08'11"N, 126˚33'49"E), 26 Apr. 2021, 
leg. J. Lee and C. Y. Chang; Paratype ♂ dissected and mounted on a slide, Site 15 
(Namhae Island, south coast, 34°45'00.5"N, 127°54'33.9"E), 04 Jul. 2020, leg. J. G. 
Kim. Dissected paratype is retained in the collection of I.-H. Kim.

Description. Male. Body (Fig. 28A) cyclopiform, moderately broad. Body length 
1.14 mm in dissected and figured paratype (1.25 mm in holotype). Prosome 695 μm 
long, four-segmented, consisting of cephalothorax and three free pedigerous somites. 
All prosomal somites with acutely pointed posterolateral corners. Cephalothorax slight-
ly wider than long (477 × 486 μm), consisting of completely fused cephalosome and 
first pedigerous somite, fringed with membrane along posterodorsal margin. Urosome 
(Fig. 28B) six-segmented. Fifth pedigerous somite narrower than genital somite, with 
tapered lateral apex. Genital somite quadrangular, wider than long (125 × 184 μm), 
with parallel lateral margins and pointed, tooth-like posterolateral corners; genital 
operculum well-developed, with one large cusp on distal margin and pair of unequal 
setae on tip of posterolateral apex. Four abdominal somites 57 × 140 μm, 45 × 125 μm, 

https://zoobank.org/5F56B3F1-9731-49D8-A209-C6945F094AEA
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36 × 116 μm, and 52 × 114 μm, respectively; first and second abdominal somites with 
acutely pointed, posteriorly extended posterolateral corners. Caudal ramus (Fig. 28B) 
1.57 × longer than wide (83 × 53 μm), with six pinnate setae, ornamented with setules 
along inner margin; all setae positioned distally or subdistally.

Rostrum (Fig. 28C) slightly longer than wide, tapered, with angular apex. Anten-
nule (Fig. 28D) 368 μm long, 17-segmented, geniculate between antepenultimate and 
penultimate segments; armature formula 1+aesthetasc, 2+aesthetasc, 2+aesthetasc, 
2+aesthetasc, 2+aesthetasc, 2, 2+aesthetasc, 2, 7+3 aesthetascs, 2, 2+aesthetasc, 3+aes-
thetasc, 1, 2+aesthetasc, 1, 1+aesthetasc, and 11; setae naked, mostly short; aesthetascs 
thin but that of penultimate segment thicker. Antenna (Fig. 28E) consisting of coxa, 
basis, one-segmented exopod, and two-segmented endopod; coxa 35 × 17 μm, un-
armed; basis 65 × 17 μm, with few spinules on outer margin; exopod 3 × longer than 
wide (18 × 6 μm), armed with two unequal setae distally and one seta near middle; 
first endopodal segment 38 × 15 μm, unarmed but with row of spinules on inner and 
outer margins; second endopodal segment 35 × 12 μm, terminated in long spiniform 
seta (107 μm long), armed with one seta on proximal inner margin, three (one minute) 
setae distally and subdistally, and ornamented with setules on inner and outer margin.

Oral siphon (Fig. 28F) 454 μm long, evenly tapering from proximal to dis-
tal, extending to insertions of leg 2. Mandible (Fig. 28G) consisting of short ba-
sal segment and elongate, slender stylet bearing 11 teeth distally. Maxillule (Fig. 
28G) bilobed; small outer lobe 23 × 9 μm, distally with four setae, one naked, 
other three pinnate; elongate inner lobe based on segment-like extension, 127 × 
15 μm, tipped with three thin, equally long, distally feebly pinnate setae. Maxilla 
(Fig. 28H) slender, consisting of syncoxa (189 μm long), basis (205 μm long) and 
terminal claw; basis with small seta at 70% region and small, tapering membrane 
distally; terminal claw (Fig. 28I) 64 μm long, curved, with row of spinules along 
proximal half of concave margin. Maxilliped (Fig. 29A, B) consisting of syncoxa, 
basis, four-segmented endopod, and terminal claw; syncoxa with one seta on inner 
distal corner; basis longest, with one blunt tubercle on inner margin bearing minute 
setule on distal margin of tubercle; endopodal segments with two, one, one, and 
one setae respectively; terminal claw slender, 103 μm long, weakly curved, ~ twice 
longer than terminal endopodal segment.

Legs 1–4 (Fig. 29C–F) biramous, with three-segmented rami. Outer seta on basis 
naked in leg 1 but pinnate in legs 2–4. Outer spine on first exopodal segment of leg 
1 large, extending beyond base of first outer spine of third exopodal segment. Second 
endopodal segment of legs 1–4 with bicuspid outer distal corner. Inner distal seta on 
third exopodal segment of leg 4 distinctly smaller than proximal setae. Armature for-
mula for legs 1–4 as follows:

Coxa Basis Exopod Endopod
Leg 1 0-1 1-1 I-1; I-1; III, 5 0-1; 0-2; 1, 2, 3
Leg 2 0-1 1-0 I-1; I-1; III, I, 5 0-1; 0-2; 1, 2, 3
Leg 3 0-1 1-0 I-1; I-1; III, I, 5 0-1; 0-2; 1, 1+I, 3
Leg 4 0-1 1-0 I-1; I-1; III, I, 5 0-1; 0-2; 1, I, 2
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Figure 28. Thermocheres pacificus sp. nov., male A habitus, dorsal B urosome, ventral C rostrum 
D antennule (open circles indicate insertions of aesthetascs on opposite surface) E antenna F oral siphon 
G mandible and maxillule H maxilla I distal part of maxilla. Scale bars: 0.1 mm (A, B, F); 0.05 mm 
(C, D, G, H); 0.02 mm (E, I).
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Figure 29. Thermocheres pacificus sp. nov., male A maxilliped B endopodal region of maxilliped C leg 
1 D leg 2 E endopod of leg 3 F leg 4 G leg 5 H right genital operculum, ventral. Scale bars: 0.05 mm 
(A, C–F, H); 0.02 mm (B, G).
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Leg 5 (Fig. 29G) consisting of pinnate lateral seta on fifth pedigerous somite and 
small exopod; exopodal segment 18 × 14 μm, articulated from somite, with three 
naked setae (two on distal margin and one on posterior margin). Leg 6 (Fig. 29H) 
represented by two naked setae on genital operculum.

Female. Unknown.
Etymology. The specific name of the new species refers to its discovery in the Pa-

cific Ocean, in contrast with the Indian Ocean in which the type locality, Madagascar, 
of the type species is located.

Remarks. The discovery of this new species reinforces the taxonomic status of the 
genus Thermocheres. The type species of the genus, T. validus Kim, 2010, was described 
as an associate of a sponge in Madagascar (Kim 2010b). Although the new species is 
represented by only a single male, it exhibits diagnostic characters of the genus. In par-
ticular, the form of the maxillule in which the inner lobe is elongated and armed with 
three long, slender setae and the armature condition (formula III, I, 5) of the third 
exopodal segment of legs 2–4 are shared by the two species. Within the Asterocheridae, 
the latter character is shared only by Australomyzon Nicholls, 1944 and Bythocheres 
Humes, 1988. But T. pacificus sp. nov. and T. validus reveal two important differences, 
i.e., (1) one of four setae on the outer lobe of the maxillule is positioned in middle in 
T. validus, whereas all of the four setae are distally positioned in T. pacificus sp. nov.; 
and (2) the third endopodal segment of leg 4 is armed with one spine plus four setae 
(formula 1, 1+I, 2), but with one spine plus three setae (formula 1, I, 2) in T. pacificus 
sp. nov. These two differences are so significant that the Korean material should be 
separated from the type species as a new species. The proportional length of the caudal 
ramus and the developmental condition of the protopod of leg 5 also appear different 
between the two species, although these characters are subject to sexual dimorphism. 
Thermocheres validus was described on the basis of the female only.

Family Caligidae Burmeister, 1835
Genus Caligus Müller O.F., 1785

Caligus amblygenitalis Pillai, 1961
Figs 30–32

Caligus amblygenigtalis Pillai, 1961: 98, figs 8, 10; Ho and Lin, 2003: 56, figs 1, 2. 
Caligus longipedis: Ho and Lin, 2001: 188, fig. 9 (male only).

Material examined. Two ♀♀, 5 ♂♂ (MABIK CR00250989–CR00250995), Site 7, 
21 Nov. 2019; 1 ♂, Site 11, 10 Jun. 2019.

Description. Female. Body (Fig. 30A) 3.06 mm long. Cephalothoracic shield 
1.66 × 1.52 mm. Lunules distinct. Thoracic zone of cephalothorax distinctly extend-
ing beyond posterior ends of lateral zones. Genital complex longer than wide (619 × 
479 μm), nearly rectangular, not clearly articulated from fourth pedigerous somite. 
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Abdomen one-segmented, longer than wide (540 × 330 μm). Caudal ramus (Fig. 30B) 
2.09 × longer than wide (167 × 80 μm), with three large and three small setae; one of 
small setae located on ventral surface of ramus.

Antennule (Fig. 30C) two-segmented; proximal segment 220 μm long, armed 
with 29 setae, two dorsal setae naked; distal segment 123 μm long, armed with 12 
naked setae and two aesthetascs. Antenna (Fig. 30D) three-segmented; first segment 
with narrow, pointed process; second segment unarmed, with adhesion pad on ante-
rior surface; third segment bearing curved distal claw and one small seta on convex 
margin. Postantennary process (Fig. 30D) bluntly tipped, with two papillae each bear-
ing unbranched setule; another setule-bearing papilla on sternum posterior to process.

Mandible with 12 teeth on distal blade. Maxillule (Fig. 30D) comprising anterior 
papilla bearing three setae and bluntly tipped posterior process. Post-maxillular process 
(indicated by arrowhead in Fig. 30D) present postero-medial to maxillule. Maxilla 
(Fig. 30E) two-segmented; proximal segment unarmed; distal segment slender, bear-
ing hyaline membrane at distal 38% region of segment and distally with short canna 
and long calamus; distal half of inner margin of distal segment with fine spinules. 
Maxilliped (Fig. 30F) slender, consisting of two segments and terminal claw; proxi-
mal segment proximally with sclerotized process; distal segment less than half length 
of proximal segment, unarmed; terminal claw short, proximally with one small seta. 
Sternal furca (Fig. 31A) with widely divergent, narrow tines.

Leg 1 (Fig. 30G) consisting of coxa, basis, two-segmented exopod and rudimen-
tary endopod; basis with two setae (one outer and one medio-distal) and large patch of 
spinules on ventral surface; proximal exopodal segment with one small subdistal seta 
on outer margin; distal exopodal segment with three large, pinnate setae on medial 
margin, and four small, naked setal elements on distal margin, outer spines 1–3 each 
with accessory process. Leg 2 (Fig. 31B) as usual for the genus; armature formula I-1; 
I-1; II, I, 5 for exopod, 0-1; 0-2; 6 for endopod. Leg 3 as Fig. 31C, D. Leg 4 (Fig. 31E) 
consisting of protopod and two-segmented exopod; protopod with one small seta sub-
distally; proximal and distal segments of exopod armed with one and three spines, re-
spectively. Leg 5 (Fig. 31F) represented by two papillae; outer and inner papillae tipped 
with one and two small setae, respectively.

Male. Body (Fig. 32A) 2.56 mm long. Urosome (Fig. 32B) indistinctly four-segmented. 
Fifth pedigerous somite (first urosomal somite) not clearly demarcated from genital com-
plex. Genital complex rhomboidal, 424 × 323 μm. Abdomen indistinctly two-segmented; 
proximal somite 95 × 195 μm; distal somite 1.63 × longer than wide (273 × 168 μm). 
Caudal ramus (Fig. 32C) straight backwards, 2.39 × longer than wide (136 × 57 μm).

Antennule (Fig. 32D) armed as in female; proximal segment 172 μm long; distal 
segment elongated, 184 μm long, longer than proximal segment. Antenna (Fig. 32E) 
three-segmented; first segment with one corrugated pad; second segment with several 
corrugated pads; short third segment with one claw-like process, one leaf-like plate and 
one seta. Postantennary process acutely pointed, larger than that of female. Maxilliped 
(Fig. 32F) with blunt protrusion tipped with corrugated pad on inner margin. Sternal 
furca (Fig. 31G) with more slender tines than in female.
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Figure 30. Caligus amblygenitalis Shiino, 1961, female A habitus, dorsal B caudal ramus, dorsal 
C antennule D antenna, postantennary process, maxillule, and post-maxillular process (indicated by ar-
rowhead) E maxilla F maxilliped G leg 1. Scale bars: 0.5 mm (A); 0.1 mm (B, D–F); 0.05 mm (C, G).
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Leg 1 (Fig. 32H) different from that of female in absence of spinules on basis, 
elongate first exopodal segment, and the lack of an accessory process on outer distal 
spine 1 (Fig. 32I). Legs 2–4 as in female. Leg 5 (Fig. 32J) as in female. Leg 6 (Fig. 32J) 
represented by two small setae on genital operculum.

Remarks. Caligus amblygenitalis was originally described by Pillai (1961) on 
the basis of a single female specimen from India. Subsequently, Ho and Lin (2003) 
redescribed this species based on a single female from Taiwan. Previously, Ho and 
Lin (2001) recorded one female and one male of C. longipedis Bassett-Smith, 1898 
from Taiwan. However, when Venmathi Maran et al. (2009) redescribed the latter 

Figure 31. Caligus amblygenitalis Shiino, 1961, female A sternal furca B leg 2 C leg 3 D first exopodal 
segment of leg 3 E leg 4 F right genital area. Scale bars: 0.1 mm (A–C, E); 0.05 mm (D, F).
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Figure 32. Caligus amblygenitalis Shiino, 1961, male A habitus, dorsal B urosome, dorsal C caudal ra-
mus, ventral D antennule E antenna F maxilliped G sternal furca H leg 1 I distal region of leg 1 exopod 
J legs 5 and 6. Scale bars: 0.5 mm (A); 0.1 mm (B, F); 0.05 mm (C–E, G, H, J); 0.02 mm (I).



Jimin Lee et al.  /  ZooKeys 1115: 1–71 (2022)64

species based on females and males from Penang, Malaysia, they found that the 
female and the male of Ho and Lin (2001) were not conspecific. A comparison of 
our Korean material with the above records indicates that the male of Ho and Lin 
(2001) is not C. longipedis but C. amblygenitalis. Our female specimens collected 
by a light trap from Korea are identifiable as young adults, since they are ~ 3.0 mm 
long, compared to 4.14 mm long in the female of Ho and Lin (2003), and the 
female genital complex is immature. Caligus amblygenitalis is new to the Korean 
fauna. Both C. amblygenitalis and C. longipedis belong to the “C. macarovi-group” 
defined by Boxshall (2018).

Caligus fugu Yamaguti, 1936

Material examined. One ♀, Site 19, 04 Jun. 2020.
Remarks. This species had been placed in the genus Pseudocaligus, which is now 

synonymized with Caligus through a molecular analysis (Freeman et al. 2013). Caligus 
fugu is frequently found on the puffer fish Takifugu niphobles (Jordan & Snyder, 1901).

Caligus orientalis Gusev, 1951

Material examined. One ♀, 2 ♂♂, Site 21, 26 May 2017; 1 ♂, Site 25, 06 Jul. 2016; 
1 ♂, Site 26, 06 Jul. 2016; 3 ♀♀, 3 ♂♂, Site 27, 09 Jul. 2016; 2 ♀♀, 6 ♂♂, Site 28, 
07 Jul. 2016; 4 ♀♀, 1 ♂, Site 29, 09 Jul. 2016; 1 ♀, Site 30, 17 Oct. 2020.

Remarks. Caligus orientalis is a parasite of coastal marine and brackish-water fish 
in the East Asian waters. It has a wide host range and has been reported from over 20 
fish species of different orders and families (Nagasawa 2004).

Caligus punctatus Shiino, 1955

Material examined. One ♂, Site 15, 04 Jul. 2020; 7 ♀♀, 12 ♂♂, Site 19, 04 Jun. 
2020; 4 ♀♀, 7 ♂♂, Site 20, 06 Jun. 2020; 20 ♀♀, 5 ♂♂, Site 22, 31 May 2021.

Remarks. This caligid is common on the gobiid fishes living in brackish-waters in 
Korea. Kim (1993) studied post-embryonic developmental stages of this species.

Caligus triangularis Shiino, 1954

Material examined. Two ♀♀, 1 ♂, Site 10, 13 Oct. 2015.
Remarks. The genital complex of the female of this caligid is characteristically trian-

gular. The only known host of this copepod was Halichoeres poecilopterus (Richardson, 
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1846) which has been treated as a junior synonym of Parajulis poecilepterus (Temminck 
& Schlegel, 1845).

Caligus undulatus Shen & Li, 1959
Fig. 33

Material examined. Four ♀♀, 1 ♂, Site 11, 16 Apr. 2014; 1 ♀, 1 ♂, Site 20, 05 Jun. 
2020; 1 ♀, Site 26, 06 Jul. 2016; 1 ♀, 2 ♂♂, Site 31, 15 Nov. 2020.

Other material from fish host. 1 ♀ and 1 chalimus from the skin of the fish Kono-
sirus punctatus (Temminck & Schlegel, 1846), at a market at Gonam, Hadong, south 
coast (34˚59'47"N, 126˚48'37"E), 25 Jul. 2012, leg. I.-H. Kim.

Supplementary description of female. Body (Fig. 33A) narrow. Body length 
3.92 mm. Cephalothoracic shield distinctly longer than wide (1.76 × 1.36 mm); 
thoracic zone extending beyond posterior tips of lateral zones. Urosome longer than 
cephalothoracic shield. Genital complex nearly fusiform, ~ 1.4 × longer than wide 
(1.07 × 0.77 mm), incompletely articulated from fourth pedigerous somite, truncate 
posteriorly. Abdomen 0.61 × 0.26 mm, unsegmented, elongate, not articulated from 
genital complex, with wrinkled cuticle at proximal region. Caudal rami (Fig. 33B) 
slightly convergent, 2.50 × longer than wide (195 × 78 μm), armed with three large 
and three small setae; one of small setae positioned ventrally.

Sternal furca (Fig. 33C) narrow; tines gradually narrowed distally, with blunt apex. 
Distal exopodal segment of leg 1 (Fig. 33D) with three large, pinnate setae on inner 
margin and four distal armature elements comprising, from outer to inner, claw-like 
spine 1, smaller claw-like spine 2 bearing accessory process, transparent, aesthetasc-like 
seta, and long, naked seta. Leg 4 (Fig. 33E) consisting of protopod and two-segmented 
endopod; protopod with one small seta distally; proximal exopodal segment armed 
with one spine of 114 μm long; distal exopodal segment armed with four spines of 64, 
62, 75, and 101 μm long, respectively, from proximal to distal.

Description. Male. Body (Fig. 33F) smaller than that of female, 3.30 mm long. 
Cephalic shield 1.75 × 1.24 mm. Genital complex longer than wide. Abdomen two-
segmented; proximal and distal abdominal somites 310 × 250 μm and 360 × 185 μm, 
respectively. Caudal ramus 2.57 × longer than wide (185 × 72 μm).

Remarks. Caligus undulatus is distributed in tropical and warm waters of the 
world, and has been frequently found from plankton samples. Moon and Park (2019) 
also recorded its occurrence in plankton samples from Korea. Ohtsuka et al. (2020) 
recorded the fish Sardinella zunasi (Bleeker, 1854) as a host of C. undulatus, which 
was the first host record. In the present study, we report Konosirus punctatus as an ad-
ditional host record. The fish hosts S. zunasi and K. punctatus live on East Asian coasts, 
sometimes entering bays or brackish waters. It is conceivable that C. undulatus and 
other caligids may detach from the hosts due to the salinity change when the hosts 
approach brackish waters.
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Figure 33. Caligus undulatus Shen & Li, 1959 Female A habitus, dorsal B caudal rami, dorsal C ster-
nal furca D distal exopodal segment of leg 1 E leg 4. Male F habitus, dorsal. Scale bars: 0.5 mm (A, F); 
0.1 mm (B, C, F); 0.05 mm (D).
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A female specimen from Site 11 exhibited a shrunken genital complex with undu-
lated lateral margins as observed in the type material of Shen and Li (1959). This form 
of the genital complex may occur immediately after oviposition.
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