
INTRODUCTION

A series of faunistic papers relating to harpacticoid cope-
pods from various brackish waters in Korea have been pub-
lished: Harpacticella itoi Chang and Kim, 1991 by Chang
and Kim (1991), two Mesochra species by Lee and Chang
(2003), two Onychocamptus species by Lee and Chang (2005),
two new species of Neotachidius by Huys et al. (2005), three
Cletodidae species by Lee and Chang (2007), Nitokra korea-
nus Chang, 2007 and Ameira parvula (Claus, 1886) by Chang
(2007), two Leptocaris species by Lee and Chang (2008a),
five Nitokra species by Chang and Yoon (2008), two new
species of Itunella arenaria and Mesochra bisetosa by Lee
and Chang (2008b), four Tachidiidae species by Chang (2008),
and three Miraciidae species by Chang (2009b) (see Chang,
2010 for details). 

As one of the serial studies on the brackish copepod fauna,
the author re-examined a brackish species collected from
salt marshes on south and southwest coasts of Korea, which
had been remained as an undetermined species, ‘Cletocamp-
tus sp.’ in his book (Chang, 2009a). It is evidently related to

C. deitersi (Richard, 1897), and seemingly identical to ‘C.
deitersi’ sensu Tai and Song, 1979 from southern China. As
discussed and summarized by Gómez et al. (2004),
numerous worldwide records identified as ‘Cletocamptus
deitersi’, including the one from China, have turned out to
be the different distinct species or the species inquirendae. 

As the above-mentioned Cletocamptus species from Ko-
rea has turned out to be new to science in the present study,
herein we provide a description with detailed illustrations
and scanning electron microscope photomicrographs.

MATERIALS AND METHODS

Materials examined in the present study were collected at a
brackish swamp near waterways of a salt farm located at
Imjado Island, off the southwestern coast of Korea on Aug
21, 2008. Collections were made with a dipnet of 64 μm
mesh. Copepods were fixed and stored in 4% buffered for-
malin. 

The process of general methods, including dissection,
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preparation, observation and measurements, follows my
previous paper (Lee and Chang, 2012). 

Materials for scanning electron microscopy were prefixed
overnight at 4�C in 2.5% glutaraldehyde, followed by rins-
ing with 0.1 M phosphate buffer (pH 7.2-7.4) three times,
each for 10 min. Specimens were postfixed for 2 h in 2% cold
osmium tetroxide in 0.1 M phosphate buffer, and were then
left in phosphate buffer overnight. After dehydration thro-
ugh a graded series of ethanol (50-100% at 10% interval)
for 30 min each, the material was critical point dried, and
coated with gold-palladium in a high evaporator, and was
then examined with a scanning electron microscope (Hitachi
S-4800; Hitachi, Tokyo, Japan) operated at 15 kV.

Type specimens are deposited in the National Institute of
Biological Resources (NIBR), Incheon, Korea, and the spe-
cimen room of the Department of Biological Science, Dae-
gu University (DB), Korea.

Abbreviations used in the text and figure legend follow
the conventional ones frequently used in the taxonomy of
copepods: A1, antennule; A2, antenna; enp 1-3 or exp 1-3,
the first to third endopodal or exopodal segment of each leg.

SYSTEMATIC ACCOUNTS

Order Harpacticoida Sars, 1903
Family Canthocamptidae Brady, 1880
Genus Cletocamptus Shmankevitsch, 1875

1*Cletocamptus koreanus n. sp. (Figs. 1--6)

Type. Holotype ♀ (NIBRIV0000271765), allotype � (NI
BRIV0000271766), undissected in 4% buffered formalin;
brackish swamp beside waterway through salt farms, Imja-
do Island, off southwestern coast of Korea (35�03′24.33′′N,
126�06′08.40′′E), 21 Aug 2008 (leg. Lee J). Paratypes: 5♀♀,
2�� (DB20033-20039), dissected in lactophenol, collec-
tion details same as in holotype. 

Additional material examined: Korea: 2♀♀ (DB20040),
dissected in lactophenol, Busan, Jinudo islet (delta) (35�
04′08.40′′N, 128�52′14.49′′E), 8 Aug 1988 (leg. Chang CY).
Description. Female: Body (Fig. 1A) cylindrical, tapering
posteriorly; body length ranging from 590 to 670 μm (mean
630 mm, n==6; holotype 620 mm). Rostrum developed, defin-
ed at its broad base, narrowing anteriorly, with round tip, in
a dorsal view. Posterior margins of all somites with spinule
row. Cephalic shield covered with numerous pits or tuberc-
les, with short hairs scattered. Next 3 prosomites (pediger-
ous somites 2-4) with 4-5 transverse rows of minute spinu-

les, followed by long and sharp spinules along posterior
margin of each somite. Genital double-somite apparently
divided by subcuticular chitinous rib dorsally and laterally,
but completely fused ventrally (Fig. 1A, B); ventral surface
with 4-5 transverse rows of spinules laterally and 1 spinule
row medially, flanked by sharp and strong spinules along
posterior margin. Urosomites 3-4 with 3 spinule rows ven-
trally (foremost one situated medially only, next 2 rows
throughout whole width of somite), followed by long and
sharp spinules along posterior margin. Anal somite armed
with transverse rows of long and fine spinules dorsally and
with strong spinules along posterior margin of somite. Anal
operculum (Figs. 1C, 6A) gently convex, with 2 rows of
strong spinules, comprising 8-12 spinules along posterior
margin and 8-10 strong spinules anterior to them. 

Caudal rami (Figs. 1C, 6A) truncate, about 1.7 times
longer than wide, a little divergent posteriorly; dorsal keel
not apparent; proximal part of medial margin a little swol-
len with 2 oblique spinule rows along medial face. Lateral
caudal setae (caudal setae I and II) located proximally; outer
caudal seta (caudal seta III) absent; outer terminal caudal
seta (caudal seta IV) pinnate, a little shorter than half the
inner terminal caudal seta (caudal seta V); inner caudal seta
(caudal seta VI) naked and slender, slightly less than 2 times
as long as caudal ramus; dorsal caudal seta (caudal seta VII)
situated near middle of medial margin of caudal ramus. 

Antennule (Fig. 2A) 6-segmented, its tip not reaching mid-
dle of cephalothorax; segments 1-3 stout, segment 5 appa-
rently small, segment 6 elongate; segment 4 with 1 aesthetasc,
its tip much exceeding distal end of antennule. Armature for-
mula: 1-[1], 2-[9], 3-[6], 4-[1++(1+aesthetasc)], 5-[1], 6-
[9++(1++aesthetasc)] (all setae naked). Antenna (Fig. 2B),
coxa small, unarmed; allobasis with 2 abexopodal setae; exo-
pod 1-segmented, slender, cylindrical, with 3 setae (1 medial
and 2 apical) in total; free endopodal segment armed with 2
lateral spines, 5 distal elements and 1 small seta on inner
distal corner. Mandible (Figs. 2C, 6D), with well developed
coxal gnathobase bearing 4-5 bicuspidate and multicuspidate
teeth and 1 lobate element along distal margin and 1 lateral
seta at dorsal corner; palp vestigial, represented by 1 small
segment bearing 2 naked seta apically, flanked by 1 slender
seta nearby. Maxillule (Figs. 3A, 6E) with praecoxal arthrite
bearing 7 elements with 1 seta on frontal surface and 1 spi-
niform, pinnate seta posteriorly; coxal arthrite with cylin-
drical endite bearing 2 setae apically; exopod and endopod
completely fused to basis, bearing total 9 setae apically and
along anterior margin. Maxilla (Fig. 3B) armed with 2 syn-
coxal endites, each endite bearing 3 setal elements; alloba-
sis forming 1 strong pectinate claw, flanked by 2 setae; endo-
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Fig. 1. Cletocamptus koreanus n. sp., female. A, Habitus, dorsal; B, Urosome, ventral; C, Anal somite and caudal rami, dorsal.
Scale bars: A==100 μm, B, C==50 μm (C after Chang 2009a).
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Fig. 2. Cletocamptus koreanus n. sp., female. A, Antennule; B, Antenna; C, Mandible; D, Maxilliped; E, Leg 1. Scale bars: A-F==50
μm (A, F after Chang 2009a).
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Fig. 3. Cletocamptus koreanus n. sp., female. A, Maxillule; B, Maxilla; C, Leg 2; D, Leg 3; E, Leg 4. Scale bars: A-E==50 μm (C, E
after Chang 2009a).
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Fig. 4. Cletocamptus koreanus n. sp., male. A, Habitus, dorsal; B, Urosome, ventral; C, Anal somite and caudal rami, dorsal. Scale
bars: A-C==50 μm.
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Fig. 5. Cletocamptus koreanus n. sp., male. A, Antennule; B, Leg 1; C, Leg 3; D, Leg 5; E, Leg 5 (variation). Scale bars: A-E==50
μm (C, D after Chang 2009a).
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pod represented by small protuberance bearing 2 naked setae.
Maxilliped (Figs. 2D, 6F) subchelate; syncoxa a little pro-
truded distomedially with 1 slender seta, flanked by spinule
row at its base; basis about 3 times longer than wide, armed
with longitudinal rows of spinules both anterior and post-

erior surfaces along medial margin; spinule row on poste-
rior surface consisting of 10-12 spinules, distalmost spinule
not reaching halfway of medial margin of basis; endopod re-
presented by 1 strong and curved claw, bearing 1 minute
seta proximally as accessory armature. 
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Fig. 6. Cletocamptus koreanus n. sp., scanning electron microscope micrographs. A, B, D-F, female: A, Posterior part of urosome,
dorsal; B, Posterior part of urosome, ventral; D, Mandible; E, Maxillule; F, Maxilliped. C, Male: posterior part of urosome, dorsal. Scale
bars: A-C==20 μm, D-F==10 μm.

A

C

B D

E F



Legs 1-4 with 2-segmented endopods and 3-segmented
exopods. Leg 1 (Fig. 2E), distomedial seta on basis not reach-
ing posterior end of enp 1; enp 1 about 2.7 times as long as
wide, slightly shorter than enp 2, not reaching distal end of
exp 2, with 1 inner seta distally; enp 2 with 1 inner distal plu-
mose seta, 1 apical geniculate seta and 1 long distal spine;
exp 2 not elongate, with 1 inner seta; exp 3 armed with 2 outer
spines and 2 apical setae. Legs 2-4 (Fig. 3C-E), enp 1 small,
lacking inner seta. Leg 2 enp 2 elongate, about 3.6 times as
long as broad, bearing 2 plumose setae and 1 spine with 1
setule row along medial margin and 1 oblique setule row near
middle of lateral margin; apical seta about 2.8 times longer
than inner distal seta. Leg 3 enp 2 elongate, about 3.2 times
as long as broad, bearing 4 setae and 1 spine apically or
subapically; 2 inner distal setae short, modified. Leg 4 enp 2
rather ellipsoidal, bearing 2 distal setae apically. Seta/spine
armature of legs 1-4 as follows: 

Leg 1 basis I-1 exp I-0; I-1; II,1,1 enp 0-1; I,1,1
Leg 2 basis I-0 exp I-0; I-1; II,2,1 enp 0-0; I,1,1
Leg 3 basis 1-0 exp I-0; I-1; II,2,2 enp 0-0; I,2,2
Leg 4 basis 1-0 exp I-0; I-1; II,2,1 enp 0-0; 0,2,0
Leg 5 (Fig. 2F), baseoendopod and exopod confluent ba-

sally, bilobed distally; baseoendopod protruding, much ex-
ceeding exopod, bearing 6 setae; exopodal lobe small, wider
than long, bearing 5 setae excluding baseoendopodal lateral
seta, with setules along swollen medial margin. 

Male: Body (Fig. 4A) about 530 μm in length. General
shape of body similar to that of female. Rostrum much
narrower than in female. Posterior margins of third to sixth
urosomites each densely lined with sharp spines; 2 spinule
rows medially on ventral surface of third urosomite; 3-4
spinule rows on ventral surfaces of next 2 urosomites; setae
on anal somite lappet short (Fig. 4B). Shape and armature of
caudal rami nearly same as those of females, except for
relatively a little longer rami, about 1.9 times as long as wide
(Fig. 4C). 

Antennule (Fig. 5A) subchirocerate, 6-segmented; seg-
ment 4 bulbous, armed with 3 pinnate setae and 1 aesthetasc.
Leg 1 (Fig. 5B), distomedial corner of basis forming a sharp
projection; inner distal seta on basis not modified, not reach-
ing posterior end of enp 1; endopod slightly shorter than exo-
pod; enp 1 slightly shorter than enp 2, not reaching distal
end of exp 2. Leg 3 (Fig. 5C), endopod modified, 3-segment-
ed; enp 1 lacking inner seta; enp 2 with 1 curved apophysis,
its tip a little beyond distal end of enp 3; exp 2 not modifi-
ed, with 1 inner seta, outer spine not swollen or elongated;
exp 3 armed with 2 outer spines, 2 pinnate distal setae, 2
inner distal setae including modified, short proximal one. 

Leg 5, baseoendopod and exopod confluent basally; baseo-
endopodal lobe bearing 4 spiniform setae, similar to each
other in length, or sometimes asymmetrically armed with 3

spiniform setae and 1 slender medial seta on one side (Fig.
5D), or often with 3 spiniform setae on one side (Fig. 5E);
exopodal lobe much wider than long, bearing 3 setae distally,
flanking 1 long, slender basal seta outer proximally. Leg 6
represented by a genital plate, without armature (Fig. 4B). 
Ecology. The present new species occurred in a salt marsh
beside salt farms and its nearby waterway at Imjado Island,
off the southwestern coast of the Korean Peninsula, as well
as in a sandy delta (Jinudo islet) at the mouth of the Nakdong
River, Busan, southeast coast of Korea. The substratum of
both sites was slightly muddy sand. The species co-occurr-
ed with other brackish or coastal harpacticoid copepods: Lep-
tocaris brevicornis (van Douwe), Nitokra lacustris (Schman-
kevitch), N. koreanus Chang, Schizopera neglecta Akatova,
and Metis sp. 
Remarks. In the genus Cletocamptus 37 species or subspe-
cies have been recorded (Gaviria-Melo et al., 2013), of which
23 species are recognized as valid (Gómez and Gee, 2009;
Pesce, 2013). The present species evidently belongs to C. dei-
tersi species group in sharing the characters of 6-segmented
antennule, 3 setae on antennary exopod, endopod of leg 1
shorter than exopod with 1 inner seta, and legs 3-4 exp 3
bearing 2 and 1 inner setae, respectively (Chang, 2009a). 

There have been numerous records of ‘C. deitersi’ report-
ed from whole America region, Hawaii, China, Iran, India,
Malaysia and Australia, which are regarded as lots of sibling
species or species inquirendae different from the genuine C.
deitersi (Richard, 1897) from Argentine (Gómez et al., 2004).
When the circumstances and the geographical distributions
of C. deitersi group are considered, the present species from
Korea, which was retained as an undetermined species ‘Cle-
tocamptus sp.’ by Chang (2009a), should be now treated as
another distinct species.

Among the C. deitersi group, the present species is most
similar to C. stimpsoni Gómez, Fleeger, Rocha, Oliovarez
and Faltz, 2003 from Alabama, U.S.A., C. schmidti Mielke,
2000 from the Galapagos, and C. nudus Gómez, 2005 and
C. levis Gómez, 2005 from Brazil in sharing comparatively
not-elongated caudal rami (1.5-2 times as long as wide) and
2-segmented endopod of leg 4. However, the present material
differs from C. stimpsoni by 3 setae on mandibular palp and
nearby (against 2 setae in C. stimpsoni), 3 setae on anten-
nary exopod (against 2 setae), armature of male leg 2 enp 2,
and the relative length and shape of apophysis of male leg 3
enp 2; from C. schmidti and C. nudus by 3 setae on anten-
nary exopod (against 2 setae) and 5 setae on female leg 3 enp
2 (against 3 setae); from C. levis by the setal armature of
legs 3-4 exp 3 (2 and 1 inner setae, respectively, while 1 and
0 in C. levis) and outer spine of male leg 2 enp 2 not strongly
sexually dimorphic (against modified as a curved spine in
male of C. levis). 
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In Asia, Tai and Song (1979) once reported the ‘C. deitersi’
from southern China (Kwangtung), but Gómez et al. (2004)
regarded it as a species inquirenda based on an insufficient
description and inadequate figures. Considering the shape and
setal armature of female legs 1-5 well coincided with those
of Korean specimens, the Chinese ‘C. deitersi’ sensu Tai and
Song, 1979 might be identical to the present species. How-
ever, their description did not deal with male characters,
and completely neglected other important characters cur-
rently adopted for the classification of the C. deitersi group,
such as setal armature of mouthparts, especially on mandi-
bular palp and maxillular arthrite, spinule ornamentation of
anal operculum, and spinulation pattern on the surfaces of
somites. So, the final decision on the genuine identity of the
Chinese species should be deferred until a full-description
of topotypic material from China is prepared. 

Recently, Gómez et al. (2010) reported a new species as a
poster presentation of the 14th International Meiofauna Con-
ference in 2010, based on materials from an estuary on the
west coast of India. According to his unpublished manu-
script, which Dr. Gómez has kindly sent to me, the new
species ‘Cletocamptus goenchim’ from the Indian Sea nearly
fits the present species from Korea. In his manuscript, he
also mentioned the possibility that the two species might be
identical to each other. However, precise and detailed re-
examination of the Korean specimens shows the consistent
discrepancies from ‘C. goenchim’ as follows. 1) Leg 5 base-
oendopod in male has 4 setae, or often bears 3 or 4 setae
asymmetrically in C. koreanus n. sp. (cf. Fig. 5D, E), while
usually bearing 3 setae on both left and right sides in ‘C.
goenchim’. In the “Variability” section of his manuscript,
he did not make any comment on the variation of setal arma-
ture of leg 5 baseoendopod in male, notwithstanding the parti-
cular notes on the variation of setal armature of exopodal
lobe of leg 5. Moreover, when he compared ‘C. goenchim’
with C. stimpsoni in the “Discussion” section, he asserted
that the former is different from the latter by bearing 3 setae
on leg 5 baseoendopod in male. So, ‘C. goenchim’ seems to
consistently have 3 setae. 2) In female, posteriormost spin-
ule row on preanal somite is continuous (Figs. 1B, 6B, arrow-
head), and is not interrupted midventrally, as in ‘C. goen-
chim’. 3) Although the size difference is rather minute, enp
2 of leg 1 is evidently longer than enp 1 in both sexes (cf.
Figs. 2E, 5B), while vice versa in ‘C. goenchim’. 4) Basis of
maxilliped is elongate, about 3 times longer than wide in C.
koreanus, n. sp., armed with longitudinal row of 10-12 spi-
nules on posterior surface (distalmost spinule not reaching
halfway of medial margin of basis) (cf. Figs. 2D, 6F, arrow-
head), while basis is relatively blunt (less than 2.5 times
according to his figure), with a relatively stronger spinulation
extending to the distal third of basis). 5) The shape of seta

on inner posterior corner of praecoxal arthrite of maxillule
is stout, spiniform and pinnate (Figs. 3A, 6E), compared to
the rather slender, pectinate seta in ‘C. goenchim’. 
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