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Fig. 47.  Pachypygus spinosus, female.  A. habitus, lateral; B. urosome, ventral; C. distal part of uro-
some, ventral; D. antennule; E. antenna; F. labrum; G. mandible; H. maxillule.  Scales: A=0.5 mm,
B=0.1 mm, C-E, G, H=0.05 mm, F=0.02 mm (cited from Kim and Moon, 2011).
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Fig. 48.  Pachypygus spinosus, female.  A. maxilla; B. maxilliped; C. leg 1; D. leg 2; E. leg 4; F. leg 5.
Scales:  0.05 mm (cited from Kim and Moon, 2011).
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won-do: 25.ix.2009, I.-H. Kim).  
REMARKS:  The genus Pachypygus comprises eight known species: P. australis Gotto, 1975; P. curva-

tus Ooishi, 1961; P. freemani (Hamond, 1968); P. gibber (Thorell, 1859); P. globosus Ooishi, 1963; P. macer
Illg, 1958; P. minutus (Canu, 1892) and P. typicus (Canu, 1892).  Two outstanding features of P. spino-
sus may differentiate it from its eight congeners: the maxilla has a 2-segmented endopod and the
maxilliped has 7 setae on the first segment.  Pachypygus spinosus is also distinguishable from its
congeners by its leg setation, because species of this genus carry different setations on the exopods
of swimming legs.  In P. spinosus the third exopodal segment of leg 1 has 4 spines+4 setae (3 spines+
4 setae in P. minutus), the same segment of leg 2 has 4 spines+5 setae (4 spines+0 seta in P. gibber
and P. macer, and 5 spines+0 seta in P. globosus), the same segment of leg 3 has 4 spines+5 setae (4
spines+4 setae in P. australis, 4 spines+0 seta in P. gibber and P. macer, and 5 spines+0 seta in P. globo-
sus), the same segment of leg 4 has 4 spines+0 seta (2 spines+5 setae in P. australis, 4 spines+5 setae
in P. curvatus, 3 spines+5 setae in P. freemani and P. typicus, and 5 spines+0 seta in P. globosus).

Genus Paranotodelphys Schellenberg, 1921
Jak-eun-meong-ge-sum-i-sok (작은멍게숨이속)

26.  Paranotodelphys unguifer Kim and Moon, 2011 (Figs. 49, 50)
Gal-go-ri-hae-cho-sok-sal-i (갈고리해초속살이)

Paranotodelphys unguifer Kim and Moon, 2011, p. 42, figs. 13, 14.

Female:  Body (Fig. 49A) laterally compressed, with large prosome and small, cylindrical urosome.
Prosome 2.18 μm long.  Cephalosome indistinctly defined from metasome.  Metasome unsegment-
ed, but divisible into 4 parts by weak constrictions; last part corresponding to fourth pedigerous
somite being longer than combined 3 anterior somites, with angular ventrodistal corner.  Urosome
(Fig. 49B) originating from ventral side of prosome, perpendicular to axis of prosome, and indistinct-
ly 5-segmented; first urosomite (fifth pedigerous somite) defined ventrally but fused dorsally with
prosome; remaining four urosomites gradually narrowing distally, obscurely segmented, defined
only by weak lateral constrictions.  Caudal rami slightly divergent, widely separated from each
other, tapering, and 102×37 μm (2.76:1), with 5 naked setae.

Rostrum (Fig. 49C) much longer than wide, with rounded apex and vestigial transverse line late-
rally in middle.  Antennule (Fig. 49D) ambiguously segmented, consisting of first segment, strong-
ly tapering middle part, and 3 small distal segments; first segment with 8 setae, 2 of them larger
than other setae and pinnate; suture line distinct between first segment and middle part; middle
part making up more than half of length of antennule and formed by fusion of several segments,
with 31 setae+aesthetasc, fourth proximal seta small and claw-like; 3 distal segments indistinctly
defined, with 2 setae, 2 setae+aesthetasc, and 7 setae+aesthetasc, respectively, from proximal to
distal.  Antenna (Fig. 49E) 2-segmented; proximal segment formed by fusion of original coxa, basis
and first endopodal segment, with vestige of suture line delimiting original coxa and basis, 1 small
subdistal naked seta, and 2 large pinnate setae representing exopod; 1-segmented endopod with 11
setae and strong terminal claw.

Labrum not examined.  Mandible (Fig. 49F) consisting of coxa and biramous palp; coxa with 6
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Fig. 49.  Paranotodelphys unguifer, female.  A. habitus, lateral; B. urosome, dorsal; C. rostrum; D.
antennule; E. antenna; F. mandible; G. maxillule.  Scales: A=0.5 mm, B=0.1 mm, C-G=0.05 mm
(cited from Kim and Moon, 2011).
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Fig. 50.  Paranotodelphys unguifer, female.  A. maxilla; B. maxilliped; C. leg 1; D. leg 2; E. leg 4.
Scales:  A, C-E=0.05 mm, B=0.02 mm (cited from Kim and Moon, 2011).
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teeth of unequal sizes and 2 subsidiary denticles on medial margin of gnathobase, and 1 small naked
seta on dorsal margin; palp with 1 seta on medial margin; exopod 2-segmented but segmentation
obsolete in opposite view, with 5 setae, outermost one of them being distinctly smaller than other
4; endopod 1-segmented but bipartite with constriction in middle and armed with 4 medial setae
on proximal part and 10 setae on distal part.  Maxillule (Fig. 49G) consisting of precoxa, coxobasis,
and 1-segmented exopod and endopod; precoxa with produced arthrite bearing 9 setae; coxobasis
with 2 medial setae, but characteristically lacking endite or epipod; exopod indistinctly delimited
from coxobasis, with 2 setae; endopod with 4 unequal setae.  Maxilla (Fig. 50A) consisting of broad
syncoxa, basis and 3-segmented endopod; syncoxa with 4, 2, and 3 setae on 3 endites, respectively,
from proximal to distal; distalmost one of 4 setae on proximal endite being small and naked; prox-
imalmost one of 3 setae on distal endite small but pinnate; basis with 2 setae and 1 enlarged,
spinules-bearing hook extending far beyond endopod; endopod reduced, with 1, 1, and 4 naked
setae, respectively, on first to third segments.  Maxilliped (Fig. 50B) 3-segmented; first segment
with 6 setae, distalmost one of them enlarged; second segment unarmed but with setules on medial
margin; third segment small and incompletely segmented from second segment, with 2 pinnate
setae.

Legs 1-4 with 3-segmented rami, with armature formulae as follows:
Leg 1:          coxa 0-1; basis 1-I; exp I-1; I-1; III,I,4; enp 0-1; 0-1; 1,2,3
Legs 2 & 3:  coxa 0-0; basis 1-0; exp I-1; 1-1; 3,1,5; enp 0-1; 0-2; 1,2,3
Leg 4:          coxa 0-0; basis 1-0; exp 1-0; 1-1; 3,1,5; enp 0-1; 0-2; 1,2,2
Outer margin of second and third exopodal segments of leg 1 with well-developed, acute pro-

cesses near base of spines.  Inner seta on coxa of leg 1 enlarged (Fig. 50C), but legs 2-4 without this
seta (Fig. 50D, E).  

Leg 5 vestigial, represented by 2 minute setae.  Leg 6 absent.
Male:  Unknown.

DISTRIBUTION:  Korea.
KOREA:  GB.
SPECIMEN EXAMINED:  1♀ (from Ascidia samea Oka, 1935, holotype, depth 1 m, Yangpo Port, Pohang-

shi, Gyeongsangbuk-do: 12.viii.2009).  
REMARKS:  Within the Notodelphyidae the presence of two large setae on the basis of antenna,

which represent the exopod, and 3-segmented maxilliped are confined to three genera, Notodelphys
Allman, 1847, Notodelphyopsis Schellenberg, 1922, and Paranotodelphys Schellenberg, 1922.  With the
absence of a seta on the second segment of the maxilliped, P. unguifer is more related to the latter
two genera than to the former.  The most characteristic features of P. unguifer seem to be the presence
of an enlarged hook on the basis of the maxilla and the absence of endite and epipodite on the
maxillule.  No species of Notodelphyopsis and Paranotodelphys shows these features.

Notodelphyopsis and Paranotodelphys are distinguished from each other only by the segmentation
of the urosome (Illg, 1958; Marchenkov and Boxshall, 2003): 4-segmented in the former genus and
5-segmented in the latter.  However, this distinction is not always clear; in some species of Parano-
todelphys the fifth pedigerous somite is obsolete, as in the case of P. illgi Marchenkov and Boxshall,
2003.  Paranotodelphys unguifer also reveals a similar condition.
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27.  Paranotodelphys villosus Ooishi, 1963 (Figs. 51, 52)
Teol-bo-jak-eun-meong-ge-sum-i (털보작은멍게숨이)

Paranotodelphys villosus Ooishi, 1963b, p. 421, figs. 1, 2; Seo and Lee, 1995a, p. 299, figs. 1-6.

Female:  Body (Fig. 51A) narrow and not curved.  Body length 3.34 mm.  Prosome obscurely
segmented.  Second and third pedigerous somites with dorsal tergite.  Fourth and fifth pedigerous
somites fused to form incubatory cavity and varying in inflation.  Urosome (Fig. 51B) cylindrical
and 5-segmented; first urosomal somite (genital somite) short.  Caudal ramus elongate, 696×65 μm
(10.7:1), with 1 lateral seta at midlength, 1 subdistal seta and 4 distal setae; ventral surface of ramus
with dense setules.  

Rostrum elongate, subtriangular.  Antennule (Fig. 51C) slender, 333 μm long, and 9-segmented;
armature formula 3, 7, 6, 4+aesthetasc, 4, 2+aesthetasc, 2, 2+aesthetasc, and 7+aesthetasc; about
half of setae on proximal 5 segment pinnate.  Antenna (Fig. 51D) 4-segmented; exopod represented
by 2 similar pinnate setae on basis; first endopodal segment with 1 medial seta turned around seg-
ment; second endopodal segment with 10 setae (3 distal ones truncated) and terminal claw.  

Labrum (Fig. 51E) with nearly parallel lateral and truncate distal margin, and with numerous
setules on distal area.  Mandible as in Fig. 51F; exopod with 5 setae; 2-segmented endopod with 2
and 8 setae on first and second segments, respectively, Maxillule (Fig. 51G) consisting of precoxa,
coxa, basis, 1-segmented exopod and 2-segmented endopod; precoxa with 9 setae on arthrite; coxa
with 1 seta on medial margin and 2 setae on outer margin; basis with 1 medio-distal seta; exopod
with 4 setae; endopod with 2 and 4 setae on first and second segments, respectively.  Maxilla (Fig.
51H) with 9 setae on syncoxa; basis with 2 setae; 3-segmented endopod with 1, 1, and 3 setae on
first to third segments, respectively.  Maxilliped (Fig. 52A) 3-segmented, with 9, 0, and 2 setae on
first to third segments, respectively.  

Legs 1-4 with 3-segmented rami; Outer spine on second second exopodal segment and proximal-
most outer spine on third exopodal segment distinctly smaller than nearby spines (Fig. 52B).  

Armature formulae of legs 1-4 as follows: 
Leg 1:          coxa 0-1; basis 1-I; exp I-1; I-1; III,I,4; enp 0-1; 0-1; 1,2,3
Legs 2 & 3:  coxa 0-1; basis 1-0; exp I-1; 1-1; III,I,5; enp 0-1; 0-2; 1,2,3
Leg 4:         coxa 0-1; basis 1-0; exp 1-0; 1-1; II,I,5; enp 0-1; 0-2; 1,2,2
Leg 5 (Fig. 52D) rudimentary, represented by 3 setae on posterolateral margin of last prosomal

somite.  Leg 6 absent.
Male:  Unknown.

DISTRIBUTION:  Japan, Korea.
KOREA:  GW, GB.
HOST:  Ascidia sydneiensis Stimpson and Ascidiella aspersa (Müller, 1776).  
SPECIMEN EXAMINED:  3♀♀ (from unidentified solitary ascidians, Yangpo Port, Pohang-shi, Gyeong-

sangbuk-do: 30.vii.2009); 6♀♀ (Yangpo Port: 12.viii.2009); 2♀♀ (from Ascidia sydneiensis, Imwon,
Samcheok-shi, Ganwon-do: 25.ix.2009); 6♀♀ (from Ascidia sydneiensis, Yangpo Port, 24.ix.2009);
3♀♀ (from Ascidia sydneiensis, Yangpo Port: 21.xi.2009); 25♀♀, 2♂♂ (from A. sydneiensis, Jeonchon
Port, Gyeongju-shi, Gyeongsangbuk-do: 26.xi.2009); 2♀♀ (from Ascidiella aspersa (Müller), Jeon-
chon Port, 24.vi.2010).

REMARKS:  Previously this species has been recorded only from Ascidia sydneiensis (as A. sydneien-
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Fig. 51.  Paranotodelphys villosus, female.  A. habitus, left; B. urosome, dorsal; C. antennule; D. anten-
na; E. labrum; F. mandible; G. maxillule; H. maxilla.  Scales: A=0.5 mm, B=0.2 mm, C-H=0.05 mm.
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sis samea) by Ooishi (1963b) from Japan and by Seo and Lee (1995a) from Korea.  Ascidiella aspersa
(Müller) is reported here as a new host record.  

Genus Pholeterides Illg, 1958
Ppul-meong-ge-beol-re-sok (뿔멍게벌레속)

28.  Pholeterides pilosa Kim and Moon, 2011 (Figs. 53, 54)
Ppul-meong-ge-beol-re (뿔멍게벌레)

Pholeterides pilosa Kim and Moon, 2011, p. 38, figs. 9, 10.  

Female:  Body (Fig. 53A) vermiform, curved ventrally, and consisting of large unsegmented pro-
some and small segmented urosome.  Body surface covered densely with minute setules.  Mean
body length 3.40 mm (2.30-3.80 mm), based on 7 specimens.  Body length of dissected specimen
3.04 mm.  Maximum dorso-ventral thickness of body 608 μm, measured across posterior part of
prosomel; anterior part of prosome with slcerotized process (Fig. 52C) on dorsolateral surface at
level of leg 1 (Fig. 53B, C).  Fifth pedigerous somite fused with prosome (Fig. 53F).  Urosome (Fig.
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Fig. 52.  Paranotodelphys villosus, female.  A. maxilliped; B. leg 1; C. leg 2; D. leg 5.  Scales:  A-C=0.05
mm, D=0.02 mm.
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Fig. 53.  Pholeterides pilosa, female.  A. habitus, lateral; B. cephalothoracic area, dorsal; C. same, lat-
eral; D. same, ventral; E. urosome, left; F. same, ventral; G. anal somite and caudal ramus, lateral;
H. antennules and rostrum, anterior; I. antenna.  Scales:  A=0.5 mm, B-F, H=0.1 mm, G, I=0.2 mm
(cited from Kim and Moon, 2011).
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53E, F) 5-segmented, comprising genital somite and 4 segmented abdomen; suture line incomplete
between 2 terminal somites.  Caudal rami fused with anal somite, tapering, and terminating in high-
ly sclerotized claw (Fig. 53G).  

Rostrum large, directed ventrally (Fig. 53C), as long as wide, parallel in proximal half and strong-
ly tapering in distal half (Fig. 53H).  Antennule ear-like, unsegmented, unarmed, and tapering, with
rounded end (Fig. 53B, H).  Antenna (Fig. 53I) 3-segmented and tapering; first and second segments
unarmed and suture line between them indistinct; third segment with 2 small setae on middle of
ventral margin, 1 setule at subdistal region of dorsal margin, 2 distal setae, and teminating in strong
claw.

Labrum inflated (Fig. 53C, D) and much wider than long.  No mouth visible posterior to or
beneath labrum.  In ventral and lateral views of cephalic area, only 2 pairs of mouthparts visible.
Mandible (first mouthpart) as elongated process bearing 1 seta on anterior margin (Fig. 54A).
Maxillule (second mouthpart) distally weakly bilobed, with 2 and 1 setae on inner and outer lobes
respectively (Fig. 54B).  Maxilla and maxilliped absent.  

Leg 2 (Fig. 54D) bilobed and unsegmented; inner lobe (endopod) shorter than outer lobe (exopod);
both lobes unarmed, only covered with numerous setules.  Legs 1 and 3 identical to leg 2 in struc-
ture.  Leg 3 variable, absent or represented by small lobe (Fig. 53A) or somewhat developed and
bilobed, but always smaller than anterior legs.

Leg 5 probably represented by 2 minute setules in ventro-distal region of prosome (Fig. 53A, F).
Leg 6 not discernible.

Male:  Unknown.

DISTRIBUTION:  Korea.  
KOREA:  GW.
HOST:  Unknown species of a compound ascidian.
SPECIMEN EXAMINED:  11♀♀ (from a compound ascidian taken, type specimens, Hujin Port, Yang-

yang-gun, Gangwon-do: 8.i.2011, S.Y. Moon).  
REMARKS:  Pholeterides pilosa can be assigned satisfactorily to the genus Pholeterides Illg, 1958, on

the basis of morphological similarities with Pholeterides furtiva Illg, 1958, the type species.  The

Cyclopoida: Notodelphyidae: Pholeterides 95

Fig. 54.  Pholeterides pilosa, female.  A. mandibular palp; B. maxillule; C. dorsolateral process; D. leg
2.  Scales:  A-C=0.01 mm, D. 0.1 mm (cited from Kim and Moon, 2011).
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vermiform body, the small but segmented urosome, the bilobed legs 1-3, the reduced leg 4, the
presence of a dorso-lateral process in the cephalic area, and the expanded antennule, rostrum and
labrum are shared by these two species.  In the original description of P. furtiva, Illg (1958) illustrat-
ed the dorso-lateral process on the anterior part of the prosome but did not mention it in his descrip-
tion.  Boxshall and Marchenkov (2007) interpreted this process as the postero-lateral angle of the
dorsal cephalic shield, which is shared by P. pilosa.  Illg (1958) mentioned three pairs of mouthparts
in P. furtiva, which are, according to Boxshall and Marchenkov (2007), the mandible, maxillule, and
maxilla, respectively.  It is difficult to tell to which of these three paris of mouthparts correspond to
the two pairs of mouthparts in P. pilosa.  However, the difference in the number of mouthparts may
be a distinguishing feature between P. furtiva and P. pilosa.  The unsegmented condition of the two
mouthparts seems to be an additional distinguishing feature of P. pilosa in view of the fact that some
of the mouthparts are segmented in P. furtiva as illustrated by Illg (1958) and Boxshall and Mar-
chenkov (2007).

Family Lichomolgidae Kossmann, 1877
Sal-gat-sal-i-gwa (살갗살이과)

Body cyclopiform.  Cephalosome and first pedigerous somite fused to form cephalothorax.  Uro-
some 5-segmented in female and 6-segmented in male.  Antennule 7-segmented.  Antenna 3- or 4-
segmented; third segment with 3 elements in female and 4 elements in male.  Mandible simple
with distal lash bearing spinules or setules on margins or with denticulated distal margin.  Maxil-
lule lobate with up to 4 setiform elements.  Maxilla 2-segmented; distal segment terminating with
lash, with 2 or 3 proximal setae.  Maxilliped 3-segmented.  Legs 1-4 with 3-segmented rami but in
many genera leg 4 endopod 2-segmented.  Leg 5 two-segmented; distal segment with 2 distal setae
or 1 seta and 1 spine.  

Lichomolgids are associates or parasites of various marine invertebrates (Boxshall and Halsey,
2004).  Major hosts include ascidians, bivalves, and asteroids.  Among 30 genera of this family, 8
utilize ascidians as hosts.  

Key to the genera of family Lichomolgidae associated with ascidians

1.  Leg 4 endopod 3-segmented; terminal segment of antenna with 1 strong claw·········Protomolgus
- Leg 4 endopod 2-segmented; terminal segment of antenna with 3 or 4 claws····························2
2.  Maxilla with large, tooth-like process on first segment; third exopodal segment of leg 3 with 2

outer spines (formula II,I,5)······················································································Dontimolgus
- Maxilla without process on first segment; third exopodal segment of leg 3 with 3 outer spines

(formula III,I,5)·························································································································3
3.  Third segment of antenna with setae and 1 claw·······················································Zygomolgus 
- Third segment of antenna with setae only································································Lichomolgus

96 Invertebrate Fauna of Korea·Ascidicolous Copepoda 



Genus Lichomolgus Thorell, 1860
Sal-gat-sal-i-sok (살갗살이속)

Key to the species of genus Lichomolgus associated with ascidians (based on female)

1.  Caudal ramus about 3.5 times as long as wide; free segment of leg 5 with 2 distal setae··············
····································································································································L. infirmus
- Caudal ramus less than twice as long as wide; free segment of leg 5 distally with 1 spine and 1

seta···········································································································································2
2.  Genital double-somite with rounded lateral margins; anal somite unornamented··········L. nakaii 
- Genital double-somite rhomboidal; anal somite with 2 proximal patches of spinules on ventral

surface·····················································································································L. pectinatus

29.  Lichomolgus infirmus Moon and Kim, 2011 (Figs. 55-57)
Mul-reong-sal-gat-sal-i (물렁살갗살이)

Lichomolgus infirmus Moon and Kim, 2011, p. 168, figs. 9-11.

Female:  Body (Fig. 55A) with weak exoskeleton, rather broad prosome and narrow urosome.
Body length of dissected specimen 1.05 mm.  Prosome 609×457 μm.  Cephalothorax 395 μm long,
divided by weak dorsal furrow into cephalosome and first pedigerous somite.  Urosome (Fig. 55B)
5-segmented.  Fifth pedigerous somite 102 μm wide.  Genital double-somite 162×125 μm, with
lateral expansion near genital area; margin of lateral expansion nearly linear.  Genital areas broad,
located dorso-laterally midlength of somite.  Three abdominal somites unornamented, 42×63, 38×
57, and 52×57 μm, respectively.  Caudal ramus 92×26 μm (3.54:1), armed with 6 naked setae; outer
lateral seta located near 2/3 length of ramus; largest one of caudal setae 109 μm long, slightly longer
than caudal ramus.

Rostrum prominent, longer than wide, tapering, with rounded posterior apex (Fig. 55C).  Anten-
nule (Fig. 55D) 234 μm long and 7-segmented, with armature formula 4, 13, 6, 3, 4+aesthetasc, 2+
aesthetasc, and 7+aesthetasc; all setae naked.  Antenna (Fig. 55E) 4-segmented, with armature for-
mula 1, 1, 3, and 4+3 claws; second segment about 66×24 μm (2.75:1); terminal segment about 44×
18 μm, with minute spinules on outer side; 3 terminal unequal claws, inner one largest, middle one
narrow, and outer one thick.

Labrum (Fig. 55F) short but broad, with broad median incision bearing minute spinules; posterior
lobes bearing membrane along outer side.  Mandible (Fig. 55G) narrow, elongated, having typical
form of Lichomolgidae.  Maxillule (Fig. 55H) with 2 distal setae and 1 small subdistal setule.  Maxilla
(Fig. 55I) 2-segmented; proximal segment unarmed; distal segment with elongated lash and armed
with 2 setae (large inner and small anterior one).  Maxilliped (Fig. 55J) 3-segmented; first segment
unarmed; second segment with 2 small, equal-sized setae; terminal segment small with minute
lateral seta and terminating in straight spine (or process).  

Legs 1-3 with 3-segmented rami (Fig. 56A, B).  Leg 4 (Fig. 56D) with 3-segmented exopod and 2-
segmented endopod.  Distal endopodal segment of leg 4 34×38 μm, with 1 dentiform process in
middle of outer margin; its 2 distal spines strongly unequal, 39 (inner) and 18 (outer) μm.  
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Fig. 55.  Lichomolgus infirmus, female.  A. habitus, dorsal; B. urosome, dorsal; C. rostral area, ventral;
D. antennule; E. antenna; F. labrum; G. mandible; H. maxillule; I. maxilla; J. maxilliped.  Scales:  A=
0.1 mm, B-D=0.05 mm, E-J=0.02 mm (cited from Moon and Kim, 2011).
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Armature formulae of legs 1-4 as follows:
Leg 1:  coxa 0-1; basis 1-0; exp. I-0; I-1; III,I,4; enp. 0-1; 0-1; I,1,4
Leg 2:  coxa 0-1; basis 1-0; exp. I-0; I-1; III,I,5; enp. 0-1; 0-2; I,II,3
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Fig. 56.  Lichomolgus infirmus, female.  A. leg 1; B. leg 2; C. endopod of leg 3; D. leg 4; E. left leg 5 and
genital area, dorsal.  Scales:  0.05 mm (cited from Moon and Kim, 2011).
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Leg 3:  coxa 0-1; basis 1-0; exp. I-0; I-1; III,I,5; enp. 0-1; 0-2; I,II,2
Leg 4:  coxa 0-1; basis 1-0; exp. I-0; I-1; II,I,5; enp. 0-1; II
Leg 5 represented by 1 dorso-lateral seta on fifth pedigerous somite and free segment (Fig. 56E);

free segment broadened distally, 26×16 μm (1.63:1), with 2 naked distal setae of 35 and 24 μm, res-
pectively.  Leg 6 represented by 1 seta, 1 spinule, and 1 small dentiform process in genital area (Fig.
56E)

Male:  Body (Fig. 57A) narrower than that of female.  Body length of dissected specimen 729 μm.
Prosome 400 μm long.  Cephalothorax 255×246 μm.  Urosome (Fig. 57B) 6-segmented.  Genital
somite 102×97 μm.  Four abdominal somites 31×45, 29×40, 23×40, and 35×40 μm.  Caudal ramus
62×19 μm (3.26:1).  

Rostrum as in female.  Antennule with 3 additional setae: 2 on second and 1 one fourth segments
at position of dots in Fig. 55D. Antenna with 1 additional seta on third segment (thus 4 setae).

Mouthparts as in female, except for maxilliped.  Maxilliped (Fig. 57C) 4-segmented; first and third
segment unarmed; second segment with 1 longitudinal row of spinules and 2 small setae, one of
these 2 setae located on protrusion in middle of inner margin; terminal segment as long, strongly
curved claw bearing proximally 1 minute setule and 1 spinules-bearing seta; concave margin of
terminal claw with spinules.  

Legs 1-4 as those of female.  Free segment of leg 5 (Fig. 57D) quadrangular, 17×10 μm, with 2
naked distal setae of 26 and 13 μm.  Leg 6 represented by 2 small setae on genital flap (Fig. 57B).  
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Fig. 57.  Lichomolgus infirmus, male.  A. habitus, dorsal; B. urosome, ventral; C. maxilliped; D. free
segment of leg 5.  Scales:  A=0.1 mm, B=0.05 mm, C, D=0.02 mm (cited from Moon and Kim, 2011).
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DISTRIBUTION:  Korea.
KOREA:  GB.
HOST:  Styela plicata Lesueur.
SPECIMEN EXAMINED:  7♀♀, 1♂ (type specimens, Yangpo Port, Pohang-shi, Gyeongsangbuk-do:

24.ix.2009).
REMARKS:  The antenna of the genus Lichomolgus carries depending on species claws on the termi-

nal segment in various combinations of numbers, although species associated with ascidians gene-
rally have two claws (Humes and Stock, 1973).  Lichomolgus infirmus has three terminal spines on
the antenna.  However, one of these claws is so slender that one may regard it as a seta.  Eleven
species of Lichomolgus have two or three terminal claws on the antenna.  However, only two of
these species, L. eganae Gotto, 1975 and L. ieversi I. C. Thompson and A. Scott, 1903, have a dentiform
process on the outer margin of the second endopodal segment of leg 4, as L. infirmus.  In Lichomolgus
eganae which is known from Australia (Gotto, 1975) the caudal ramus is wider than long (3.54 times
as long as wide in L. infirmus) and the free segment of leg 5 bears an inner process (none in L. infir-
mus).  In Lichomolgus ieversi which is an associate of bivalves, the caudal ramus is elongated, 8.9
times as long as wide, the anal somite bears a pair of patches of proximal spinules (lacking in L.
infirmus) on the ventral surface, and the free segment of leg 5 is elongated, six times as long as wide
(1.63 times in L. infirmus).  

It is notable that Styela plicata, the ascidian host of L. infirmus, is a species introduced to Korean
waters from the Atlantic.

30.  Lichomolgus nakaii Matsuzaki and Ogawa, 1989 (Figs. 58-60)
Meong-ge-sal-i (멍게살이)

Lichomolgus nakaii Matsuzaki and Ogawa, 1989, p. 13, figs. 1-6; Kim, 1998a, p. 429, figs. 177, 178.

Female:  Body (Fig. 58A, B) with weak exoskeleton.  Body length of dissected specimen 1.23 mm.
Prosome 761 μm long and somewhat globose.  Cephalothorax 461×505 μm, with weak dorsal fur-
row.  Urosome (Fig. 58C) 5-segmented.  Fifth pedigerous somite 163 μm wide.  Genital double-somite
200×200 μm, widest in middle, with gently convex lateral margins; genital area located midlength
of lateral margin.  Abdomen turned dorsally (Fig. 58B); three abdominal somites 63×90, 48×70,
and 42×68 μm, respectively.  Caudal ramus (Fig. 58D) 42×29 μm (1.45:1), armed with 6 naked setae.

Rostrum well-developed, with nipple-shaped posterior apex (Fig. 58E).  Antennule (Fig. 58F) 234
μm long and 7-segmented, with armature formula 4, 13, 6, 3, 4+aesthetasc, 2+aesthetasc, and 7+
aesthetasc; all setae naked.  Antenna (Fig. 58G) 4-segmented, with armature formula 1, 1, 3, and 3+4
claws; one of 4 terminal claws strong, other 3 longer and setiform; terminal segment 63×30 μm.  

Labrum with broad membrane along posterior margin of each lobe.  Mandible (Fig. 58H) narrow,
elongated form typical of Lichomolgidae.  Maxillule (Fig. 58I) with 2 distal setae and 1 small sub-
distal setule.  Maxilla (Fig. 59A) 2-segmented; proximal segment unarmed; distal segment with
elongated lash and armed with 2 setae (inner larger one and anterior small one); distal lash proxi-
mally with several larger spines followed by several small spinules.  Maxilliped (Fig. 59B) 3-seg-
mented; first segment unarmed; second segment with 2 small, equal-sized setae; terminal segment
forming claw with minute inner seta proximally.  

Legs 1-3 with 3-segmented rami (Fig. 59C, D).  Leg 4 (Fig. 59F) with 3-segmented exopod and 2-

Cyclopoida: Lichomolgidae: Lichomolgus 101



102 Invertebrate Fauna of Korea·Ascidicolous Copepoda 

Fig. 58.  Lichomolgus nakaii, female.  A. habitus, dorsal; B. habitus, right; C. urosome, dorsal; D. left
caudal ramus, dorsal; E. rostral area, ventral; F. antennule; G. antenna; H. mandible; I. maxillule.
Scales:  A, B=0.2 mm, C=0.1 mm, D, H, I=0.02 mm, E-G=0.05 mm.
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Fig. 59.  Lichomolgus nakaii, female.  A. maxilla; B. maxilliped; C. leg 1; D. leg 2; E. third endopodal
segment of leg 3; F. leg 4; G. free segment of leg 5; H. genital area.  Scales:  A, G, H=0.02 mm, B-F=
0.05 mm.
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segmented endopod.  Distal endopodal segment of leg 4 77×36 μm, with 1 dentiform process near
middle of outer margin.  

Armature formulae of legs 1-4 as follows:
Leg 1:  coxa 0-1; basis 1-0; exp. I-0; I-1; III,I,4; enp. 0-1; 0-1; I,5
Leg 2:  coxa 0-1; basis 1-0; exp. I-0; I-1; III,I,5; enp. 0-1; 0-2; I,II,3
Leg 3:  coxa 0-1; basis 1-0; exp. I-0; I-1; III,I,5; enp. 0-1; 0-2; I,II,2
Leg 4:  coxa 0-1; basis 1-0; exp. I-0; I-1; II,I,5; enp. 0-1; II
Leg 5 consisting of 1 dorso-lateral seta on fifth pedigerous somite and free segment; free segment

(Fig. 59G) 36×24 μm (1.50:1) distally with 1 spine and 1 seta.  Leg 6 represented by 2 setae and 2
small dentiform processes in genital area (Fig. 59H)

Male:  Body form as that of female.  Body length of dissected specimen 1.10 mm.  Urosome (Fig.
60A) 6-segmented.  Genital somite 135×171 μm.  Four abdominal somites 58×92, 44×71, 42×57,
and 35×56 μm.  Caudal ramus 332×25 μm (1.32:1).  

Rostrum as in female.  Antennule with 3 additional setae: 2 on second and 1 one fourth segment
at position of dots in Fig. 58F.  Antenna with 1 additional seta on third segment (thus 4 setae).

Mouthparts as in female, except for maxilliped.  Maxilliped (Fig. 60B) 4-segmented; first and third
segment unarmed; second segment with elongate patch of spinules and 2 small inner setae, one of
these 2 setae spiniform and tipped subterminally with 1 setule; terminal segment being long and
arched claw with 1 seta and 1 setule proximally; concave margin of terminal claw rimmed with
membrane.  
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Fig. 60.  Lichomolgus nakaii, male.  A. urosome, ventral; B. maxilliped; C. free segment of leg 5; D. leg
6.  Scales:  A=0.1 mm, B=0.05 mm, C, D=0.02 mm.
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Legs 1-4 as those of female.  Free segment of leg 5 (Fig. 60C) 32×21 μm.  Leg 6 represented by 2
naked setae and 1 small dentiform process on genital flap (Fig. 60D).  

DISTRIBUTION:  Japan, Korea.
KOREA:  GW.
HOST:  Halocynthia roretzi (Drasche); Styela clava Herdman.
SPECIMEN EXAMINED:  4♀♀, 4♂♂ (from Halocynthia roretzi, Sacheon, Gangreung-shi, Gangwon-

do: 21.iii.2009); 1♀ (from Styela clava, same locality: 27.iii.2009); 2♂♂ (from H. roretzi, same locality:
29.iv.2009); 1♀ (from S. clava, same locality: 20.iv.2009); 2♀♀, 3♂♂ (from S. clava, Sacheon: 7.v.2010);
10♀♀, 3♂♂ (from H. roretzi, Sacheon: 26.ii.2011).

REMARKS:  The type host of this copepod species is Halocynthia roretzi (Drasche).  It is one of the
special features of L. nakaii that the anal somite is sometimes wider than the pre-anal one.  

31.  Lichomolgus pectinatus Moon and Kim, 2011 (Figs. 61-63)
Bit-sal-gat-sal-i (빗살갗살이)

Lichomolgus pectinatus Moon and Kim, 2011, p. 172, figs. 12-14.

Female:  Body (Fig. 61A) relatively narrow.  Body length of dissected specimen 1.39 mm.  Maxi-
mum width 489 μm.  Prosome 920 μm long.  Cephalothorax 500 μm long, divided by dorsal furrow
into cephalosome and first pedigerous somite.  Urosome (Fig. 61B) 5-segmented.  Fifth pedigerous
somite 129 μm wide.  Genital double-somite rhomboidal, 188×152 μm, with widest area posterior
to midlength of somite; genital areas large, positioned dorso-laterally at widest part of somite.
Three abdominal somites 54×71, 44×65, and 48×69 μm, respectively.  Anal somite with a pair of
rows of several spinules on proximal area of ventral surface (Fig. 61C).  Caudal ramus broad, 42×
32 μm (1.31:1), with 6 naked setae and minute spinules on postero-ventral margin; lateral margins
nearly parallel (Fig. 61C).  

Rostrum (Fig. 3H) prominent, longer than wide, and narrowing posteriorly.  Antennule (Fig. 61D)
337 μm long and 7-segmented, with armature formula 4, 13, 6, 3, 4+aesthetasc, 2+aesthetasc, and
7+aesthetasc; all setae naked.  Antenna (Fig. 61E) 4-segmented, with armature formula 1, 1, 3, and
3+4 claws; terminal segment about 73×30 μm (2.43:1), with minute spinules along outer margin; 4
terminal unequal claws consisting of 2 long, setiform ones, 1 small but thickest one, and 1 small
narrower one.  

Labrum with large posterior lobes, deep median incision, and minute spinules on posterior mar-
gin between posterior lobes; outer lateral margin of posterior lobes notched.  Mandible (Fig. 61F)
narrow, with elongated lash and spinules along both margins of blade and lash.  Maxillule (Fig.
61G) with 2 distal setae and 1 small subdistal, setule-like process.  Maxilla (Fig. 61H) 2-segmented;
proximal segment unarmed; distal segment with elongated, spinulated lash and armed with spinu-
lated inner seta (seta I) and naked anterior seta (seta II).  Maxilliped (Fig. 61I) 3-segmented; first
segment unarmed; second segment with 2 small, equal-sized setae; terminal segment small and
terminating in spiniform process, with minute lateral setule.  

Legs 1-3 with 3-segmented rami (Fig. 62A, B).  Leg 4 (Fig. 62D) with 3-segmented exopod and 2-
segmented endopod.  Outer seta on basis of legs 1-4 small and naked; that of leg 2 much smaller
than those of other legs.  Inner seta on coxa of legs 1-3 pinnate, but that of fourth leg naked.  Distal
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Fig. 61.  Lichomolgus pectinatus, female.  A. habitus, dorsal; B. urosome, dorsal; C. anal somite and
caudal rami, ventral; D. antennule; E. antenna; F. mandible; G. maxillule; H. maxilla; I. maxilliped.
Scales:  A=0.2 mm, B-E, I=0.05 mm, F-H=0.02 mm (cited from Moon and Kim, 2011).
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Fig. 62.  Lichomolgus pectinatus, female.  A. leg 1; B. leg 2; C. endopod of leg 3; D. leg 4; E. free seg-
ment of leg 5; F. genital area; G. labrum; H. rostrum.  Scales:  A-D, H=0.05 mm, E-G=0.02 mm
(cited from Moon and Kim, 2011).
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endopodal segment of leg 4 80×32 μm, with 1 dentiform process on outer margin; distal corners
pointed; 2 distal spines 50 (inner) and 36 μm (outer).  

Armature formulae of legs 1-4 as follows: 
Leg 1:  coxa 0-1; basis 1-0; exp. I-0; I-1; III,I,4; enp. 0-1; 0-1; I,1,4
Leg 2:  coxa 0-1; basis 1-0; exp. I-0; I-1; III,I,5; enp. 0-1; 0-2; I,II,3
Leg 3:  coxa 0-1; basis 1-0; exp. I-0; I-1; III,I,5; enp. 0-1; 0-2; I,II,2
Leg 4:  coxa 0-1; basis 1-0; exp. I-0; I-1; II,I,5; enp. 0-1; II
Leg 5 represented by 1 dorso-lateral seta on fifth pedigerous somite and free segment (Fig. 61B);

free segment (Fig. 62E) small, nearly rectangular, 37×24 μm (1.54:1), with slightly produced, pointed
outer distal corner and distally with 1 spine (32 μm long) and 1 naked seta (53 μm long).  Leg 6
represented by 1 pinnate seta, 1 spinule, and 2 small spiniform processes (Fig. 62F).

Male:  Body (Fig. 63A) very similar in shape to that of female.  Body length of dissected specimen
754 μm.  Urosome 6-segmented.  Genital somite 113×89 μm, with rounded corners.  Four abdominal
somites 35×55, 33×48, 24×44, and 31×51 μm, respectively.  Caudal ramus (Fig. 63B) 34×25 μm
(1.36:1).  

Rostrum as in female.  Antennule with 3 additional aesthetascs: 2 on second and 1 on fourth seg-
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Fig. 63.  Lichomolgus pectinatus, male.  A. habitus, dorsal; B. anal somite and caudal rami, ventral;
C. distal part of antenna; D. maxilliped; E. leg 5; F. leg 6.  Scales:  A=0.1 mm, B=0.2 mm, C-F=0.02
mm (cited from Moon and Kim, 2011).
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ment at places of dots in Fig. 61D. Antenna with 1 additional seta (thus 4 setae) on third segment
(Fig. 63C).

Mouthparts as in female, except for maxilliped.  Maxilliped (Fig. 63D) 4-segmented; first segment
unarmed; second segment with 2 inner setae, one of which being transformed into robust, spiniform
element bearing subdistal setule, and 1 longitudinal row of spinules on inner side; third segment
small and unarmed; fourth segment being long and curved claw bearing proximally 1 naked seta
and 1 setule.

Legs 1-4 as in female.  Leg 5 (Fig. 63E) armed as in female; free segment 21×14 μm (1.50:1); distal
spine 21 μm long.  Leg 6 (Fig. 63F) represented by 2 small setae on genital flap. 

DISTRIBUTION:  Korea.
KOREA:  GB, JJ.
HOST:  Pyura sacciformis (Drasche); Herdmania momus (Savigny).
SPECIMEN EXAMINED:  1♀ (Yangpo Port, Pohang-shi, Gyeongsangbuk-do: 30.vii.2009, from Pyura

sacciformis); 3♀♀, 2♂♂ (type specimens, depth 40 m, off Guryongpo Port, Pohang-shi, Gyeong-
sangbuk-do: 13.ix.2009, from Pyura-like ascidian (collected along with Protomolgus duplex Moon
and Kim); 5♀♀ (sublittoral, Jeju Port Jeju-do: 28.vi.2010, from Herdmania momus).  

REMARKS:  Lichomolgus pectinatus has short caudal rami with the ratio of the length to width being
1.31:1.  Similarly short caudal rami, in which the ratio is within a range of 1.0-2.0:1, are represented
only by two known species in Lichomolgus: L. fusiformis Kim, 2009 where the ratio is 1.28:1 (Kim,
2009) and L. nakaii Matsuzaki and Ogawa, 1989 where the ratio is 1.37:1 (Kim, 1998a).  All of these
three species are associates of ascidians in the Indo-West Pacific.  

Lichomolgus pectinatus differs from L. nakaii, in the following characters: 1) the genital double-
somite of the female is widest in the middle (widest posterior to the middle in L. pectinatus); 2) the
ventral surface of the anal somite is not ornamented (with a pair of spinule rows in L. pectinatus); 3)
the inner seta on the coxa of leg 4 is pinnate (naked in L. pectinatus); and 4) the inner margin of the
second segment of male maxilliped is distinctly pronounced in the middle.  

A careful comparison is needed in the distinction of L. pectinatus from L. fusiformis, because the
differences between these two species are very slight.  They may be distinguished by the following
features: 1) the female genital double-somite of L. pectinatus is rhomboidal, with more distinct late-
ral expansion (fusiform in L. fusiformis); 2) the proximal spinules on the ventral surface of the anal
somite are less developed in L. pectinatus than in L. fusiformis; 3) the rostrum of L. pectinatus is longer
than wide (wider than long in L. fusiformis); 4) the inner seta on the coxa of leg 4 is quite large,
extending over the posterior margin of the basis, while it is small, not reaching the posterior margin
of the basis in L. fusiformis; and 5) leg 6 of L. pectinatus is represented by one pinnate seta, one spini-
form seta, and two dentiform processes, whereas that of L. fusiformis is represented by one pinnate
seta, one naked seta, and one dentiform process.  
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Genus Dontimolgus Moon and Kim, 2011
Ga-si-sal-gat-sal-i-sok (가시살갗살이속)

32.  Dontimolgus brevicaudatus Moon and Kim, 2011 (Figs. 64-66)
Ga-si-sal-gat-sal-i (가시살갗살이)

Dontimolgus brevicaudatus Moon and Kim, 2011, p. 165, figs. 6-8.

Female:  Body (Fig. 64A) with moderately broad prosome and small urosome.  Body length 930
μm (898-1010 μm), based on 5 specimens.  Greatest width 238 μm.  Prosome narrowing distinctly
from anterior to posterior and 614 μm long.  Cephalothorax 356 μm long and divided by dorsal
furrow into cephalosome and first pedigerous somite.  Urosome (Fig. 64B) small and 5-segmented.
Fifth pedigerous somite 81 μm wide.  Genital double-somite rhomboidal, 142×125 μm, widest at
midlength; genital area positioned dorso-laterally slightly posterior to midlength.  Three abdomi-
nal somites 50×63, 22×55, and 27×51 μm, respectively.  Caudal ramus distinctly wider than long,
17×22 μm (0.77:1), with spinules on middle of posterior margin and 6 pinnate setae (Fig. 64C).  

Rostrum (Fig. 64D) with nearly truncate posterior margin.  Antennule (Fig. 64E) 232 μm long and
7-segmented, with armature formula 4, 13, 6, 3, 4+aesthetasc, 2+aesthetasc, and 7+aesthetasc; all
setae naked.  Antenna (Fig. 64F) 4-segmented, with armature formula 1, 1, 3, and 4+3 claws; termi-
nal segment about 36×20 μm, with spinules on proximal half of outer margin; three terminal claws
very unequal in size, consisting of elongated, largest inner one, smallest middle one, and interme-
diate-sized outer one.  

Labrum (Fig. 64G) much wider than long, with broad median incision and membrane on poste-
rior margin of posterior lobes.  Mandible (Fig. 64H) narrow, with elongate lash and spinules along
margins of blade and lash.  Maxillule (Fig. 64I) as lobe with 2 naked distal setae and 1 small, seti-
form subdistal element.  Maxilla (Fig. 64J) 2-segmented; proximal segment characteristically with 1
large, tooth-like process; distal segment with large, spinulated inner seta (seta I), small, naked ante-
rior seta (seta II), and elongated distal lash bearing large spinules on proximal half of convex mar-
gin.  Maxilliped (Fig. 64K) 3-segmented; first segment unarmed; second segment with 2 small, equal
setae subdistally; third segment small, with 1 spine with small proximal setule.  

Legs 1-3 (Fig. 65A-C) with 3-segmented rami.  Leg 4 (Fig. 65D) with 3-segmented exopod and 2-
segmented endopod.  Outer spines on second and third exopodal segments of leg 1 distinctly ser-
rate along proximal margin.  First outer spine on third exopodal segment of leg 2 distinctly smaller
than other outer spine on exopod of same leg.  Middle spine on third endopodal segment of legs 1
and 3 distinctly smaller than nearby spines.  Distal segment of leg 4 endopod 47×16 μm; its 2 distal
spines very unequal, 40 (inner) and 16 μm (outer).  

Armature formulae of legs 1-4 as follows:
Leg 1:  coxa 0-1; basis 1-0; exp. I-0; I-1; III,I,4; enp. 0-1; 0-1; I,1,4
Leg 2:  coxa 0-1; basis 1-0; exp. I-0; I-1; III,I,5; enp. 0-1; 0-2; I,II,3
Leg 3:  coxa 0-1; basis 1-0; exp. I-0; I-1; II,I,5; enp. 0-1; 0-2; I,II,2
Leg 4:  coxa 0-1; basis 1-0; exp. I-0; I-1; II,I,5; enp. 0-1; II
Leg 5 represented by 1 dorso-lateral seta on fifth pedigerous somite and free segment (Fig. 64B);

free segment (Fig. 65E) 38×12 μm (3.17:1), gradually widening distally, with 2 unequal, naked
distal setae of 38 and 21 μm, respectively.  Leg 6 represented by 2 small setae and 1 small, spiniform
process in genital area (Fig. 64B).
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Fig. 64.  Dontimolgus brevicaudatus, female.  A. habitus, dorsal; B. urosome, dorsal; C. distal part of
urosome, dorsal; D. rostrum; E. antennule; F. antenna; G. labrum; H. mandible; I. maxillule; J.
maxilla; K. maxilliped.  Scales:  A=0.1 mm, B, E=0.05 mm, C, D, F-K=0.02 mm (cited from Moon
and Kim, 2011).
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Male:  Body shape similar to that of female.  Body length of dissected specimen 850 μm.  Urosome
(Fig. 66A) 6-segmented.  Fifth pedigerous somite 58 μm wide.  Genital somite relatively large, near-
ly circular, and 140×147 μm.  Four abdominal somites 30×52, 33×52, 27×52, and 28×52 μm, res-
pectively.  Caudal ramus 17×19 μm.  
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Fig. 65.  Dontimolgus brevicaudatus, female.  A. leg 1; B. leg 2; C. leg 3; D. leg 4; E. free segment of
leg 5.  Scales: 0.02 mm (cited from Moon and Kim, 2011).
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Rostrum as in female.  Antennule with 2 additional aesthetascs on second segment at places of
dots in Fig. 64E (no additional aesthetasc on fourth segment).  Antenna with 1 additional seta (thus
4 setae) on third segment (Fig. 66B).

Mouthparts, except for maxilliped, as in female.  Maxilliped (Fig. 66C) 4-segmented; first segment
unarmed; second segment with 2 unequal setae and 1 longitudinal row of spinules on inner margin;
third segment small and unarmed; fourth segment as elongated claw bearing 1 large seta and 1
minute setule proximally.  

Leg 1 as in female.  Leg 2 showing slight sexual dimorphism in bearing 2 distal spines on third
endopodal segment, transformed into slender, rod-shaped elements (Fig. 66D).  Legs 3 and 4 as in
female.  

Free segment of leg 5 (Fig. 66E) 24×9.3 μm (2.58:1).  Leg 6 represented by 2 small setae on genital
flap (Fig. 66A).

DISTRIBUTION:  Korea.
KOREA:  GW.  
HOST:  Cnemidocarpa areolata Heller.
SPECIMEN EXAMINED:  28♀♀, 7♂♂ (type specimens, solitary ascidian, in the depth less than 10 m,

off Sacheon Port, Gangreung, Gangwon-do: 3.v.2009).  
REMARKS:  The genus Dontimolgus is similar to Lichomolgus but has 2 oustanding morphological

features: the proximal segment of the maxilla has a prominent tooth-like process and the third exo-
podal segment of leg 3 has 3 spines and 5 setae (armature formula II,I,5).  
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Fig. 66.  Dontimolgus brevicaudatus, male.  A. urosome, ventral; B. distal part of antenna; C. maxillip-
ed; D. endopod of leg 2; E. free segment of leg 5.  Scales:  A=0.05 mm, B-E=0.02 mm (cited from
Moon and Kim, 2011).
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Genus Protomolgus Moon and Kim, 2011
Yet-sal-gat-sal-i-sok (옛살갗살이속)

The characteristic morphological features of this genus are found in the caudal rami, mandible,
maxilliped and leg 4.  The caudal rami have 6 setae, of which 2 larger mid-terminal ones are flat,
tape-shaped.  The mandible is bipartite and its distal part elongated and distally toothed.  The
maxilliped is 4-segmented in both sexes.  Leg 4 has 3-segmented exopod and endopod.  

33.  Protomolgus duplex Moon and Kim, 2011 (Figs. 67-69)
Du-jul-sal-gat-sal-i (두줄살갗살이)

Protomolgus duplex Moon and Kim, 2011, p. 157, figs. 1-3.

Female:  Body (Fig. 67A) rather narrow, with weak exoskeleton.  Body length of dissected speci-
men 1.18 mm.  Five other measured specimens 1.05, 1.11, 1.14, 1.15, and 1.19 mm, respectively.
Prosome 658 μm long, with maximum width 425 μm.  Prosomal somites gradually narrowed from
anterior to posterior.  Urosome (Fig. 67B) 5-segmented.  Fifth pedigerous somite 135 μm wide.
Genital double-somite 223×140 μm (1.59:1), with weak lateral expansion at level of genital areas
and on ventral surface with 2 transverse rows of spinules in anterior part and 3 patches of spinules
on posterior half (Fig. 67C).  Genital areas positioned dorso-laterally, slightly anteriorly to midlength
of somite.  Three abdominal somites 80×91, 68×73, and 63×69 μm, respectively, from anterior to
posterior.  First abdominal somite with 1 transverse row of several spinules on ventral surface.
Caudal ramus (Fig. 67D) 113×33 μm (3.42:1) and armed with 6 naked setae; 2 median terminal setae
expanded, tape-like and transparent.  

Rostrum elongated, much longer than wide, with strongly convex posterior margin (Fig. 67E).
Antennule (Fig. 67F) 288 μm long and 7-segmented, with armature formula 3, 13, 6, 3, 4+aesthetasc,
2+aesthetasc, and 7+aesthetasc; all setae naked, and aesthetascs thin.  Antenna(Fig. 67G) 4-segment-
ed, with armature formula 1, 1, 3, and 5+claw; inner setae on first 2 segments expanded, tape-like,
distinctly shorter than width of each segment; second segment with spinules along outer margin;
one of distal setae on third segment and 2 inner setae on terminal segment with blunt tip; terminal
segment about 49×35 μm (1.40:1); terminal claw strongly curved; 2 inner setae on terminal segment
shorter than terminal claw.  

Labrum with convex posterior margin (Fig. 67H).  Mandible (Fig. 67I) bipartite; proximal part
unornamented; distal part transparent, flat, and armed with 4 larger subdistal teeth and 4 or 5
smaller distal teeth, and terminated by rudimentary terminal lash.  Paragnath not recognized.
Maxillule (Fig. 67J) lobe-like, with 2 naked apical setae of equal size.  Maxilla (Fig. 68A) 2-segmented;
proximal segment large but unarmed; distal segment armed with distinct anterior seta (seta II) and
rudimentary outer seta (seta I); distal lash much reduced, spiniform, with 5 denticles on convex
margin.  Maxilliped (Fig. 68B) 4-segmented; first segment unarmed; second segment with 2 unequal
inner setae; third segment unarmed; fourth segment with 1 large seta and with or without 1 pro-
cess; this process small (Fig. 68C) or enlarged (Fig. 68D) or extremely developed and claw-like (Fig.
68E).  

Legs 1-4 with 3-segmented rami.  Outer seta on basis of these legs small and naked (Fig. 68F, G,
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Fig. 67.  Protomolgus duplex, female.  A. habitus, dorsal; B. urosome, dorsal; C. genital double- and
first abdominal somites, ventral; D. right caudal ramus, dorsal; E. rostral area, ventral; F. antennule;
G. antenna; H. labrum, mandible and maxillule; I. mandible; J. maxillule.  Scales:  A=0.2 mm, B, C=
0.1 mm, D-G=0.05 mm, H, J=0.02 mm, I=0.01 mm (cited from Moon and Kim, 2011).
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Fig. 68.  Protomolgus duplex, female.  A. maxilla; B. maxilliped; C-E. distal part of maxillipeds; F.
leg 1; G. leg 2; H. third endopodal segment of leg 3; I. leg 4; J. free segment of leg 5; K. genital area.
Scales:  A-E, K=0.02 mm, F-J=0.05 mm (cited from Moon and Kim, 2011).
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I).  Exopodal segments of leg 1 with elongated, acutely pointed outer processes (Fig. 68F).  Distal-
most seta on endopod of leg 1 naked; its nearby seta pinnate unilaterally.

Armature formulae of legs 1-4 as follows:
Leg 1:  coxa 0-1; basis 1-0; exp. I-0; I-1; III,I,4; enp. 0-1; 0-1; I,5
Leg 2:  coxa 0-1; basis 1-0; exp. I-0; I-1; III,I,5; enp. 0-1; 0-2; I,II,3
Leg 3:  coxa 0-1; basis 1-0; exp. I-0; I-1; III,I,5; enp. 0-1; 0-2; I,II,2
Leg 4:  coxa 0-1; basis 1-0; exp. I-0; I-1; II,I,5; enp. 0-1; 0-1; II
Leg 5 consisting of 1 small dorsal seta on fifth pedigerous somite and free segment; free segment

(Fig. 68J) 120×49 μm (2.45:1), its 2 naked distal setae 42 and 39 μm long.  Leg 6 represented by 2
setae in genital area (Fig. 68K).

Male:  Body (Fig. 69A) similar to that of female.  Body length of dissected specimen 0.99 mm, of
other 4 specimens 0.95, 0.96, 1.00, and 1.10 mm, respectively.  Urosome (Fig. 69B) 6-segmented.
Fifth pedigerous somite 104 μm wide.  Genital somite nearly quadrate, 144×139 μm, with 2 trans-
verse rows of spinules on ventral surface.  Four abdominal somites 48×65, 46×58, 41×50, and 43
×50 μm, respectively.  First abdominal somite with 2 transverse rows of several spinules on ventral
surface.  Caudal ramus 77×23 μm (3.35:1).  
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Fig. 69.  Protomolgus duplex, male.  A. habitus, dorsal; B. urosome, ventral; C. distal part of antenna;
D. maxilliped; E. endopod of leg 1.  Scales:  A, B=0.1 mm, C-E=0.02 mm (cited from Moon and Kim,
2011).
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Rostrum as in female.  Antennule with 3 additional aesthetascs, 2 on second and 1 on fourth seg-
ment, at places of dots in Fig. 67F.  Antenna with 1 additional seta on third segment (Fig. 69C).  

Labrum, mandible, maxillule, and maxilla as in female.  Maxilliped (Fig. 69D) 4-segmented; first
and third segments unarmed; second segment with 2 inner setae; terminal segment being large and
strongly curved claw with 1 seta and 1 small setule proximally and 1 denticle on proximal third.  

Leg 1 with all setae pinnate on third endopodal segment; mid-terminal process on this segment
pronounced and acutely pointed (Fig. 69E).  Legs 2-4 as in female.  Free segment of leg 5 46 μm long.
Leg 6 represented by 2 small setae on genital flap (Fig. 69B).  

DISTRIBUTION:  Korea.  
KOREA:  GB.
HOST:  A Pyura-like ascidian.
SPECIMEN EXAMINED:  9♀♀, 5♂♂ (from Pyura-like solitary ascidian, type specimens, off Guryong-

po, Gyeongsangbuk-do: 13.xi.2009, collected together with Lichomolgus pectinatus).  

34.  Protomolgus singularis Moon and Kim, 2011 (Figs. 70-71)
Oe-jul-sal-gat-sal-i (외줄살갗살이)

Protomolgus singularis Moon and Kim, 2011, p. 161, figs. 4, 5.

Female:  Body (Fig. 70A) similar to that of preceding species, with weak exoskeleton.  Body length
of dissected specimen 1.14 mm.  Urosome (Fig. 70B) 5-segmented.  Fifth pedigerous somite 122 μm
wide.  Genital double-somite 193×120 μm, 1.61 times longer than wide, with weak lateral expan-
sion at level of genital areas and 4 transverse rows (1 anterior and 3 posterior) of minute spinules
on ventral surface (Fig. 70C).  Genital areas positioned dorso-laterally, slightly anterior to midlength
of somite.  Three abdominal somites 66×85, 53×73, and 53×68 μm, respectively.  First abdominal
somite with 1 transverse row of minute spinules on ventral surface.  Anal somite with transverse
row of minute spinules near base of caudal rami.  Caudal ramus (Fig. 70D) 117×31 μm (3.77:1), armed
with 6 naked setae; 2 mid-terminal setae expanded, tape-like; lateral margins parallel.  

Rostrum not different from that of preceding species.  Antennule also with same armature for-
mula as that of preceding species.  Antenna (Fig. 70E) 4-segmented, with armature formula 1, 1, 3,
and 6+claw; second segment with row of spinules along outer margin; setae on two proximal seg-
ments expanded and nearly as long as half length of second segment and distinctly longer than
width of each segment; terminal segment 47×28 μm (1.68:1), its two inner distal setae longer than
claw, with blunt tip (Fig. 70E).

Labrum with convex posterior margin (Fig. 70F).  Mandible (Fig. 70G) bipartite; proximal part
unornamented; elongate distal part transparent, flat, and armed with 4 larger subdistal and 9 small-
er distal teeth, without terminal lash.  Maxillule armed with 2 naked apical setae of equal size (Fig.
70F).  Maxilla (Fig. 70H) 2-segmented; proximal segment large but unarmed; distal segment armed
with distinct anterior seta (seta II) and rudimentary outer seta (seta I); distal lash much reduced,
spiniform, with 3 or 4 minute denticles on convex margin.  Maxilliped (Fig. 70I) 4-segmented; first
segment unarmed; second segment with 2 unequal inner setae; third segment unarmed; fourth
segment with 1 large seta and 1 small nipple-shaped process.  

Legs 1-4 with 3-segmented rami.  Outer seta on basis of these legs small and naked (Fig. 71A, B).
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Fig. 70.  Protomolgus singularis, female.  A. habitus, dorsal; B. urosome, dorsal; C. genital double-
and first abdominal somites, ventral; D. left caudal ramus, dorsal; E. antenna; F. labrum and maxil-
lule; G. mandible; H. maxilla; I. maxilliped.  Scales:  A=0.2 mm, B=0.1 mm, C-E=0.05 mm, F, H,
I=0.02 mm, G=0.01 mm (cited from Moon and Kim, 2011).
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Fig. 71.  Protomolgus singularis.  Female:  A. leg 1; B. leg 4; C. free segment of leg 5; D. genital area.
Male:  E. urosome, ventral; F. distal part of antenna; G. maxilliped; H. endopod of leg 1; I. free seg-
ment of leg 5.  Scales:  A-C, E=0.05 mm, D, F-I=0.02 mm (cited from Moon and Kim, 2011).
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Exopodal segments of leg 1 with elongated, acutely pointed outer processes (Fig. 71A).  Two distal
setae on endopod of leg 1 naked, distalmost one of which broader than other setae on same segment.
Armature formula of legs 1-4 as that of Protomolgus duplex.  

Leg 5 consisting of 1 small dorsal seta on fifth pedigerous somite and free segment; free segment
(Fig. 71C) 135×50 μm (2.70:1), its 2 naked distal setae 43 and 33 μm long.  Leg 6 represented by 2
setae in genital area (Fig. 71D).  

Male:  Body similar to that of female.  Body length of dissected specimen 0.92 mm.  Urosome (Fig.
71E) 6-segmented.  Fifth pedigerous somite 87 μm wide.  Genital somite nearly circular, 127×132 μm,
with 2 transverse rows of spinules on ventral surface.  First abdominal somite also with 2 transverse
rows of minute spinules on ventral surface.  Caudal ramus 82×23 μm (3.57:1).  

Rostrum as in female.  Antennule with 3 additional aesthetascs, 2 on second and 1 on fourth seg-
ment.  Antenna with 1 additional seta on third segment.  

Labrum, mandible, maxillule, and maxilla as in female.  Maxilliped 4-segmented; first and third
segments unarmed; second segment with 2 inner setae; terminal segment as large claw proximally
with 1 seta, 1 small setule, and serrate tip. 

Leg 1 with third endopodal segment bearing naked distalmost seta.  Legs 2-4 as in female.  Free
segment of leg 5 45×23 μm; its 2 distal setae 35 and 27 μm long, respectively.  Leg 6 represented by
2 small setae on genital flap. 

DISTRIBUTION:  Korea.  
KOREA:  GB, JN.
HOST:  Molgula manhattensis (De Kay); Ascidia cf. sydneiensis Stimpson; Ciona intestinalis Linnaeus.
SPECIMEN EXAMINED:  5♀♀, 5♂♂ (from Molgula manhattensis (De Kay, 1843), type specimens,

Mokpo Harbor, Jeollanam-do: 22.x.2010); 1♀ (from Ascidia cf. sydneiensis Stimpson, sublittoral,
Yangpo Port, Pohang-shi, Gyeongsangbuk-do: 12.viii.2009); 2♀♀, 1♂ (from Ciona intestinalis Lin-
naeus, sublittoral, Yangpo Port, 24.ix.2009).  

REMARKS:  Protomolgus singularis is very similar to P. duplex in body form and other important
morphological features.  Although differences between the two species are very slight, the follow-
ings characters are found to be consistent and reliable to distinguish it from P. duplex: 1) the number
of spinule rows on the ventral surface of the female genital double-somite is four in P. singularis,
but five in P. duplex; 2) the size of the two inner distal setae on the terminal segment of the antenna
is longer than the terminal claw in P. singularis, but shorter in P. duplex; 3) the length of the two inner
setae on the two proximal segments of the antenna is longer than the width of the segment in P.
singularis, but distinctly shorter in P. duplex; and 4) the number of distal teeth on the mandible is 13
in P. singularis, but 8 or 9 in P. duplex.

It is notable that Molgula manhattensis and Ciona intestinalis, the ascidian hosts of P. singularis, are
introduced to Korean waters from the Atlantic Ocean.
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Genus Zygomolgus Humes and Stock, 1972
Gun-che-meong-ge-sal-gat-sal-i-sok (군체멍게살갗살이속)

35.  Zygomolgus dentatus Kim, 2006 (Figs. 72, 73)
Gun-che-meong-gesal-gat-sal-i (군체멍게살갗살이)

Zygomolgus tenuifurcatus: Kim, 1998a, p. 453, figs. 191, 192.
Zygomolgus dentatus Kim, 2006, p. 169, figs. 1, 2.

Female:  Body (Fig. 72A) cyclopiform.  Body length variable, ranging from 1.36 mm to 1.93 mm,
based on 10 specimens.  Prosome greatly swollen dorsally.  Prosome of dissected largest specimen
(1.93 mm long) 1.21 mm long.  Greatest width of prosome 771 μm.  Cephalothorax globular, as long
as dorsoventral depth.  Urosome (Fig. 72B) much more slender than prosome, 5-segmented.  Fifth
pedigerous somite 194 μm wide.  Genital double-somite 223×204 μm, anteriorly expanded, with
rudimentary lines on dorsal surface between broad anterior part and narrower posterior part.  Geni-
tal areas located dorso-laterally near midlength of somite.  Three abdominal somites 60×110, 46×
100, and 105×100 μm, respectively.  Anal somite with pair of serrated crests on both sides of postero-
ventral margin; each crest with 1-4 denticles.  Caudal rami (Fig. 72C) slightly divergent; each ramus
196×35 μm, 5.6 times as long as wide, with 4 or 5 denticles on postero-ventral margin.  Caudal ramus
of some specimens narrowed near 2/3 of length.  All 6 caudal setae naked.  Outer lateral seta posi-
tioned at 3/5 of length of ramus.  Egg sac not seen.

Rostrum prominent, wider than long, with round posterior apex (Fig. 72D).  Antennule (Fig. 72E)
367 μm long, 7-segmented, with armature formula 4, 13, 6, 3, 4+aesthetasc, 2+aesthetasc, and 7+
aesthetasc.  All setae naked, and most of them small.  Antenna (Fig. 72F) 4-segmented.  First seg-
ment with 1 small inner distal seta.  Second segment as long as first segment, with many spinules
on surface and 1 seta on inner margin.  Short third segment armed with 1 distinct claw and 3 small
setae, of which one being minute and located near base of claw.  Fourth segment approximately 69
×32 μm, slightly more than twice as long as wide, with spinules on outer margin, 2 subdistal setae
and 4 terminal claws, outermost one of them distinctly slender and longer than 3 inner ones.  

Labrum (Fig. 73A) prominently bilobed, with deep and broad median incision, and spinulated on
postero-median margin.  Mandible (Fig. 72G) slender, with long distal lash; inner margin not
delimited from distal lash, with long and dense spinules.  Outer margin slightly convex, with dense
spinules and 4 tooth-like processes.  Maxillule (Fig. 72H) armed with 2 distal, broad setae, 1 inner
tapering process (this process somewhat variable in width), and 1 inner, subdistal setiform element.
Maxilla (Fig. 73B) 2-segmented; first segment unarmed; second segment with small proximal seta,
simple anterior seta, and enlarged spiniferous inner seta; distal lash thin and elongate, with 3 proxi-
mal, tooth-like spines followed by dense spinules.  Maxilliped (Fig. 73C) 3-segmented; first segment
broad and unarmed; second segment with 2 small setae and 1 small outer distal process pointing
backwards; third segment strongly tapering, forming claw, with 1 small, proximal seta.

Legs 1-3 with 3-segmented exopods and endopods (Fig. 73D, E).  Leg 4 (Fig. 73G) with 3-segment-
ed exopod and 2-segmented endopod.  Outer seta on basis of legs 1-4 small and naked.  Inner coxal
seta of legs 1-3 prominent and plumose, but that of leg 4 small and naked.  Second endopodal seg-
ment of leg 4 65×32 μm, its outer margin slightly undulated; two terminal spines 60 (inner one) and
38 (outer one) μm long, respectively.
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Fig. 72.  Zygomolgus dentatus, female.  A. habitus, dorsal; B. urosome, dorsal; C. caudal rami, ventral;
D. rostral area, ventral; E. antennule; F. antenna; G. mandible; H. maxillule.  Scales:  A=0.5 mm,
B=0.1 mm, C-F=0.05 mm, G, H=0.02 mm (cited from Kim, 2006).
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Fig. 73.  Zygomolgus dentatus, female.  A. labrum; B. maxilla; C. maxilliped; D. leg 1; E. leg 2; F.  third
endopodal segment of leg 3; G. leg 4; H. free segment of leg5; I. right genital area.  Scales:  A, D-
G=0.05 mm, B, C, H, I=0.02 mm (cited from Kim, 2006).
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Armature formulae of legs 1-4 as follows:
Leg 1:  coxa 0-1; basis 1-0; exp. I-0; I-1; III, I, 4; enp. 0-1; 0-1; I, 5
Leg 2:  coxa 0-1; basis 1-0; exp. I-0; I-1; III, I, 5; enp. 0-1; 0-2; I, II, 3
Leg 3:  coxa 0-1; basis 1-0; exp. I-0; I-1; III, I, 5; enp. 0-1; 0-2; I, II, 2
Leg 4:  coxa 0-1; basis 1-0; exp. I-0; I-1; II, I, 5; enp. 0-1; II
Leg 5 consisting of 1 lateral seta on genital double-somite and free segment.  Free segment (Fig.

73H) 41×20 μm, with convex ventral margin in lateral view (both margins parallel in dorsal and
ventral views), and armed distally with 1 spine (29 μm long) and 1 naked setae (42 μm long).  Leg 6
represented by 1 plumose seta, 1 naked seta, and 1 small spine in genital area (Fig. 73I).

Male:  Unknown.

DISTRIBUTION:  Korea.
KOREA:  GW, GB, JJ.
HOST:  Compound ascidians.
SPECIMEN EXAMINED:  17♀♀ (from compound ascidians living on the mussel Mytilus edulis (L.),

type specimens, Imwon Port, Sancheok-shi, Gangwon-do: 4.viii.1992); 4♀♀ (from washings of
compound ascidians living on intertidal rocks, Seogwipo Port, Jeju-do: 30.iv.2006); 1♀ (from surface
washings of Styela plicata Lesueur covered with compound ascidians, Yangpo Port, Pohang-shi,
Gyeongsangbuk-do: 12.viii.2009); 5♀♀ (from oyster shells covered with compound ascidians, Pusan
Harbor, 20.x.2010).  

REMARKS:  Zygomolgus is typified by the characteristic antenna in which the third segment is arm-
ed with a claw and the fourth segment with four claws in addition to setae on these segments.
Humes and Stock (1973) included four species in this genus, Z. curtiramus (Bocquet and Stock, 1962),
Z. didemni (Gotto, 1956), Z. poucheti (Canu, 1891), and Z. tenuifurcatus (G.O.  Sars, 1917), all of which
have been reported infrequently from the European seas.  Kim (1998a) recorded Z. tenuifurcatus
from Korean waters, but this was later redescribed by Kim (2006) as a new species, Z. dentatus.  

Zygomolgus dentatus possesses a long caudal ramus that is more than five times as long as wide.
In this respect, it is closer to Z. tenuifurcatus (Sars, 1917) than to the other four congeners where the
caudal ramus in not lenger than three times its width.  Zygomolgus dentatus can be distinguished
from Z. tenuifurcatus by the following features.  The cephalothorax of Z. dentatus is almost globular,
whereas it is slightly tapering anteriorly in Z. tenuifurcatus.  The maxillule of Z. dentatus is armed
with two broad terminal setae, one plate-like inner distal process and one subdistal slender, setiform
element, whereas in Z. tenuifurcatus it has only two simple terminal setae.  The mandible of Z. den-
tatus is unique in the genus in having four tooth-like processes on the convex outer side.  No species
of Zygomolgus has been recorded to have such processes on the mandible, although it may have
been overlooked by previous researchers.  The mandible is illustrated to have one process in Z.
tenuifurcatus (Pl. 89 of Sars, 1917) and two processes in Z. poucheti, but these processes arise from
the outer margin of the mandible and are different from those of Z. dentatus.  
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Copepods associated externally with 
Halocynthia igaboja Oka, 1906

The solitary ascidian Halocynthia igaboja Oka has dense spines on the external surface of the test.
These spines consist of a slender shaft of various lengths, 10 mm or longer, and of several to many
branches (Nishikawa, 1991).  The bush of these spines offers a habitat or shelter for various small
invertebrates such as amphipods, copepods, and polychaetes.  Kim (1996, 1998b) described 12 sipho-
nostomatoid species of the family Artotrogidae from washings of the test of H. igaboja, as follows.

Order Siphonostomatoida

Family Artotrogidae Brady, 1880

Genus Artotrogus Boeck, 1859

Artotrogus halocynthiae Kim, 1996 
Artotrogus incidentus Kim, 1996 

Genus Ascidipontius Kim, 1996

Ascidipontius concavus Kim, 1996 
Ascidipontius rarus Kim, 1996 

Genus Bradypontius Giesbrecht, 1895

Bradypontius halocynthiae Kim, 1996 

Genus Cryptopontius Giesbrecht, 1899

Cryptopontius ascidius Kim, 1996 
Cryptopontius donghaensis Kim, 1996 
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Genus Myzopontius Giesbrecht, 1895

Myzopontius pungens Giesbrecht, 1895 
Myzopontius venustus Kim, 1996 

Genus Pteropontius Giesbrecht, 1895

Pteropontius decorus Ho, 1984 
Pteropontius trimerus Kim, 1996 

Genus Pulicitrogus Kim, 1998

Pulicitrogus compressus Kim, 1998 

The above 12 siphonostomatoid copepods can be distinguished by the following key.

Key to the species of copepods associated externally with Halocynthia igaboja Oka

1.  Leg 4 absent·········································································································2 (Artotrogus) 
- Leg 4 present··························································································································3
2.  Third endopodal segment of leg 3 with 5 spines and setae; female antennules 9-segmented·····
···············································································································Artotrogus halocynthiae

- Third endopodal segment of leg 3 with 6 spines and setae; female antennules 8-segmented·····
··················································································································Artotrogus incidentus

3.  Leg 4 endopod 3-segmented···································································································4
- Leg 4 endopod 1-segmented or absent····················································································6
4.  Epimera of second pedigerous somite extended posteriorly; maxillule with endopod longer

than exopod·······················································································Bradypontius halocynthiae
- Epimera of second pedigerous somite not extended posteriorly; maxillule with endopod shorter

than exopod······································································································5 (Myzopontius)
5.  Anterior part of female genital double-somite strongly expanded laterally; caudal ramus more

than twice as long as wide········································································Myzopontius pungens
- Anterior part of female genital double-somite weakly expanded laterally; caudal ramus less

than 1.5 times as long as wide··································································Myzopontius venustus
6.  Terminal exopodal segment of leg 1 with 7 or 8 elements (spines and setae)······7 (Cryptopontius)
- Terminal exopodal segment of leg 1 with 6 or less elements······················································8
7.  Antennule of female 8-segmented; third endopodal segment of leg 1 with 5 setae; expanded

anterior part of female genital double-somite with serrate dorsal flap on posterior margin·······
···········································································································Cryptopontius donghaensis 

- Antennule of female 10-segmented; third endopodal segment of leg 1 with 6 setae; expanded
anterior part of female genital double-somite without dorsal flap on posterior margin·············
·················································································································Cryptopontius ascidius
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8.  Body laterally compressed·····································································Pulicitrogus compressus
- Body dorso-ventrally depressed······························································································9
9.  Leg 1 exopod 2-segmented; female genital double-somite with epimera·············10 (Pteropontius)
- Leg 1 exopod 3-segmented; female genital double-somite without epimera·······11 (Ascidipontius)

10.  Female genital double-somite with 2 pairs of epimera; female antennule 8-segmented·············
····················································································································Pteropontius decorus

- Female genital double-somite with 1 pair of epimera; female antennules 9-segmented·············
··················································································································Pteropontius trimerus

11.  Lateral margin of cephalothorax slightly concave; caudal ramus 1.46 times as long as wide;
third endopodal segment of leg 1 with 2 setae·········································Ascidipontius concavus

- Lateral margin of cephalothorax straight; caudal ramus 1.80 times as long as wide; third endo-
podal segment of leg 1 with 3 setae······························································Ascidipontius rarus
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ㄱ

가시납작숨이 62
가시살갗살이 115
가시살갗살이속 115
가시해초속살이 88
갈고리해초속살이 92
갑각아문 7
검물벼룩목 7
곱등해초속살이 85
가시납작숨이 59
가시살갗살이 110
가시살갗살이속 110
가시해초속살이 84
갈고리해초속살이 87
갑각아문 7
검물벼룩목 7
곱등해초속살이 80
곱사납작숨이 44
곱사뚱보멍게숨이 28
구더기벌레속 20
군체멍게살갗살이 122
군체멍게살갗살이속 122
굽은뚱보해초속살이 78
굽장충속 24
긴꼬리등벌레 71
긴배해초속살이속 63

ㄴ

납작숨이속 43

ㄷ

대한외장충 16
두줄살갗살이 104
등벌레속 71
뚱뚱납작숨이 55
뚱뚱벌레속 40
뚱보멍게숨이속 28
뚱보해초속살이속 77

ㅁ

막대벌레 74
막대벌레속 74
매끈멍게장충 22
멍게벌레 8
멍게벌레과 7
멍게벌레속 7
멍게살이 101
멍게숨이과 27
멍게숨이속 67
멍게장충과 20
멍게장충속 22
멍게콩벌레속 38
물렁살갗살이 97

ㅂ

발톱벌레과 9
발톱벌레속 12
불뚝납작숨이 52
빗살갗살이 105
뾰족멍게숨이 35
뿔뚱뚱벌레 40
뿔멍게벌레 93
뿔멍게벌레속 93

ㅅ

살갗살이과 96
살갗살이속 97
소악강 7
시드니구더기벌레 20

ㅇ

양포멍게숨이 32
옛살갗살이속 104
왕외장충 18
왕외장충속 18
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외장충속 16
외줄살갗살이 118
요각아강 7
유령멍게숨이 67

ㅈ

작은멍게숨이속 87
타원멍게콩벌레 38

ㅌ

털굽장충 24
털보작은멍게숨이 91

ㅎ
하르트메예리긴배해초속살이 63
한국발톱벌레 12
호씨납작숨이 49
홀쭉납작숨이 46



B

Bal-top-beol-re-gwa    9
Bal-top-beol-re-sok    12
Bit-sal-gat-sal-i    105
Bul-ttuk-nab-jag-sum-i    52

D

Dea-han-oe-jang-chung    16
Deung-beol-re-sok    71
Du-jul-sal-gat-sal-i    104

G

Gab-gak-a-mun    7
Gal-go-ri-hae-cho-sok-sal-i    87
Ga-si-hae-cho-sok-sal-i    84
Ga-si-nab-jag-sum-i    59
Ga-si-sal-gat-sal-i    110
Ga-si-sal-gat-sal-i-sok    110
Geom-mul-byeo-ruk-mok    7
Gin-bea-hae-cho-sok-sal-i-sok    63
Gin-kko-ri-deung-beol-re    71
Gop-deung-hae-cho-sok-sal-i    80
Gop-sa-nab-jag-sum-i    44
Gop-sa-ttung-bo-meong-ge-sum-i    28
Gu-deo-gi-beol-re-sok    20
Gun-che-meong-gesal-gat-sal-i    122
Gun-che-meong-ge-sal-gat-sal-i-sok    122
Gup-eun-ttung-bo-hae-cho-sok-sal-i    78
Gup-jang-chung-sok    24

H

Han-guk-bal-top-beol-re    12
Ha-reu-teu-me-ye-ri-gin-bae-hae-cho-sok-sal-i

63
Hol-jjuk-nab-jag-sum-i    46
Ho-ssi-nab-jag-sum-i    49

J

Jak-eun-meong-ge-sum-i-sok    87

M

Mak-dea-beol-re    74
Mak-dea-beol-re-sok    74
Mea-kkeun-meong-ge-jang-chung    22
Meong-ge-beol-re    8
Meong-ge-beol-re-gwa    7
Meong-ge-beol-re-sok    7
Meong-ge-jang-chung-gwa    20
Meong-ge-jang-chung-sok    22
Meong-ge-kong-beol-re-sok    38
Meong-ge-sal-i    101
Meong-ge-sum-i-gwa    27
Meong-ge-sum-i-sok    67
Mul-reong-sal-gat-sal-i    97

N

Nab-jag-sum-i-sok    43

O

Oe-jang-chung-sok    16
Oe-jul-sal-gat-sal-i    118

P

Ppul-meong-ge-beol-re    93
Ppul-meong-ge-beol-re-sok    93
Ppul-ttung-ttung-beol-re    40
Ppyo-jog-meong-ge-sum-i    35

S

Sal-gat-sal-i-gwa    96
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Sal-gat-sal-i-sok    97
Si-deu-ni-gu-deo-gi-beol-re    20
So-ak-gang    7

T

Ta-won-meong-ge-kong-beol-re    38
Teol-bo-jak-eun-meong-ge-sum-i    91
Teol-gup-jang-chung    24
Ttung-bo-hae-cho-sok-sal-i-sok    77
Ttung-bo-meong-ge-sum-i-sok    28
Ttung-ttung-beol-re-sok    40
Ttung-ttung-nab-jag-sum-i    55

W

Wang-oe-jang-chung    18
Wang-oe-jang-chung-sok    18

Y

Yang-po-meong-ge-sum-i    32
Yet-sal-gat-sal-i-sok    104
Yo-gak-a-gang    7
Yu-ryeong-meong-ge-sum-i    67
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A

Ascidicola    7
secundus    8

Ascidicolidae 7

B

Bonnierilla    28
curvicaudata    28
yangpoensis    32
projecta    35

Botryllophilidae 9
Botryllophilus    12

koreensis    12

C

Copepoda 7
Crustacea 7
Cyclopoida 7

D

Demoixys    38
fusiforma    38

Dontimolgus    110
brevicaudatus    110

Doroixys    40
uncinata    40

Doropygus    43
curvipes    44
elegans    46
hoi    49
catalai    52
pinguis    55
rigidus    59

E

Enterocola    20

sydnii    20
Enteropsidae 20
Enteropsis    23

nudus    23

H

Haplostoma    16
kimi    16

Haplostomella    18
halocynthiae    18

J

Janstockia    74
truncata    74

L

Lichomolgidae 96
Lichomolgus    97

infirmus    97
nakaii    101
pectinatus    105

Lonchidiopsis    63
hartmeyeri    63

M

Maxillopoda 7
Mychophilus    24

capillatus    24

N

Notodelphyidae 27
Notodelphyopsis    71

falciferus    71
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Notodelphys    67
villosus    67

P

Pachypygus    77
curvatus    78
gibber    80
spinosus    84

Paranotodelphys    87
unguifer    87

villosus    91
Pholeterides    93

pilosa    93
Protomolgus    104

duplex    104
singularis    118

Z

Zygomolgus    122
dentatus    122
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China

PB

JG

YG

HB

HN

PN

HWB

GW

GG

CB

CN
GB

GB
(Ulleung-do)

GN

JN

JJ

JB

HWN

Russia

East Sea

Yellow Sea

South Sea

CB Chungcheongbuk-do
CN Chungcheongnam-do
GB Gyeongsangbuk-do
GG Gyeonggi-do
GN Gyeongsangnam-do
GW Gangwon-do
HB Hamgyeongbuk-do
HN Hamgyeongnam-do
HWB Hwanghaebuk-do
HWN Hwanghaenam-do
JB Jeollabuk-do
JG Jagang-do
JJ Jeju-do
JN Jeollanam-do
PB Pyeonganbuk-do
PN Pyeongannam-do
YG Yanggang-do
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