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ABSTRACT

Hamaticyclops ahni is described as a new genus and species from the Californian shore of the United States. It was
discovered as a victim of the sea anemone Anthopleura elegantissima (Brandt). The new genus is closely related to
the genus Hemicyclops but possesses, as significant autapomorphies, three strong claws on the second endopodal
segment of antenna and a markedly elongate exopod of leg 5 with its protopod fused to somite.

Keywords: Hamaticyclops ahni, n. gen., n. sp., intertidal, East Pacific

INTRODUCTION

Copepods of the family Clausidiidae Embleton, 1901 are
generally known to be the most primitive among poecilos-
tome cyclopoids. They live in association with various mar-
ine invertebrates, such as cnidarians, polychaetes, mollusks,
and crustaceans, but many species have been found free.

During a field survey done in 2002 along the seashore of
California, United States, I tried to collect some copepods
associated with intertidal sea anemones. On the shore of
Santa Barbara I sucked material in the gastrovascular cavity
of sea anemones for copepods using a large pipette. Most of
copepods collected in this way turned out to be species of
the genus Doridicola in the family Rhynchomolgidae which
were studied previously by Humes (1982) and Lonning and
Vader (1984), but one of them was noticed as an exceptional,
because it was a large, transparent exoskeleton of a copepod.
Without doubt, it was not an internal associate of the sea
anemone, but victim eaten by the latter predator, remained
as an undigested material. This copepod exoskeleton was
almost perfect for a taxonomic study, with nearly all append-
ages remained clean and transparent. It is herewith described
as a new genus and species.

MATERIALS AND METHODS

The exoskeleton of the single copepod specimen was col-
lected from the gastrovascular cavity of the sea anemone
Anthopleura elegantissima (Brandt) by sucking with a large
pipette on the intertidal shore of Santa Barbara, California.
Before dissection, the specimen was immersed in 90% lactic
acid for about 10 min. Dissection was done using reversed
slide method (Humes and Gooding, 1964). All figures were
drawn with the aid of a drawing tube equipped on a light
microscope (Olympus BH-2; Olympus, Tokyo, Japan). Legs
3-5 were drawn in situ. In the armature formula of legs 1-4
given in the description, Roman and Arabic numerals indi-
cate spines and setae, respectively. The type specimen (holo-
type) has been deposited in the National Institute of Biol-
ogical Resources (NIBR), Incheon, Korea.

SYSTEMATIC ACCOUNTS
Order Poecilostomatoida Burmeister, 1835
Family Clausidiidae Embleton, 1901

Hamaticyclops n. gen.

Diagnosis. Female: Body cyclopiform. Prosome consisting
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of cephalothorax and 3 free metasomites. Urosome 5-seg-
mented. Antennule 7-segmented, with 5 setae on first seg-
ment. Antenna consisting of basis and 3-segmented endopod;
second endopodal segment with 3 strong claws and 1 seta;
third endopodal segment originated from outer side of second
segment, with 4 claws and 3 setae. Mandible with 4 distal
elements. Paragnath a lobe covered by spinules and setules.
Maxilla 2-segmented, with 2 spiniform setae on proximal
segment and 1 large process and 3 spiniform elements on
distal segment. Maxilliped 4-segmented, with 2 large setae
on first and second segment and 5 elements on terminal seg-
ment. Legs 1-4 with 3-segmented rami. Spines and setae
on third exopodal segments of legs 1-4: 8,9, 9, and 9, res-
pectively; those on third endopodal segments of legs 1-4: 5,
6,6, and 5, respectively. Leg 5 represented by 1 dorsolateral
seta on fifth pedigerous somite and free exopod; protopod
completely fused to somite; exopod elongated, extending
over posterior margin of genital double-somite and directed
backwards, with 4 distal setae.

Type species. Hamaticyclops ahni n. sp.

Etymology. The generic name is the combination of hama-
tus, the Latin meaning “provided with hooks” and -cyclops,
the ending of Hemicyclops, a genus of the family Clausidi-
idae. It alludes to the presence of strong claws on the second
endopodal segment of the antenna and the close relationship
between the two genera. Gender is masculine.

Hamaticyclops ahni n. sp. (Figs. 1-3)

Material examined. One £ (holotype, without antenna and
legs 1 and 2 of right side) from the gastrovascular cavity of
the sea anemone Anthopleura elegantissima (Brandt), inter-
tidal, Santa Barbara (34°23'50"N, 119°42'07"W), California,
United States, 2 May 2002, collected by Kim IH. Holotype
has been deposited in the National Institute of Biological
Resources (NIBR), Incheon, Korea. The holotype is partly
dissected and consists of the followings: (1) body, preserved
in a vial, with undissected left antennule, right mouthparts
(mandible, paragnath, maxillule, maxilla and maxilliped),
left leg 1, left leg 2, and pairs of legs 3-5; and (2) a glass
slide mount containing dissected appendages including right
antennule, left antenna, left mouthparts (mandible, paragnath,
maxillule, maxilla and maxilliped).

Description. Female: Body (Fig. 1A) relatively large, 2.59
mm long, excluding caudal setae. Prosome moderately broad,
1.02 mm long, distinctly shorter than urosome, with nearly
parallel lateral margins. Greatest width of prosome 8§76 um
across posterior region of cephalothorax. Cephalothorax with
roundly convex anterior margin and concave posterodorsal
margin. First and second pedigerous somites with excavated
posterodorsal margin. Third pedigerous somite slightly nar-
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rower than preceding somite.

Urosome T-shaped and 5-segmented. Fifth pedigerous
somite ( = first urosomite) 792 um wide, characteristically
wider than fourth pedigerous somite. Genital double-somite
454 X 427 um, much narrower than fifth pedigerous somite,
with slight lateral constriction and paired dorsolateral notch-
es in middle; genital area located on sides of weak anterol-
ateral expandion. Three free abdominal somites 208 X 347,
208 X 338, and 154 X 292 pm, respectively. Anal somite with
fine spinules along posteroventral margin. Caudal rami div-
ergent; each ramus 362 X 131 um (ratio 2.76 : 1) and evenly
tapering, with 6 setae; outer lateral seta located subdistally,
other 5 setae located distally.

Rostrum short and strongly tapering (Fig. 1B). Antennule
(Fig. 1C) shorter than cephalothorax and 7-segmented, with
armature formula 5, 15, 6, 4, 4+ aesthetasc, 2 + aesthetasc,
and 7 +aesthetasc; aesthetasc on fifth segment very thin;
pinnate setae: 1 on second, fourth and sixth segments each,
2 on fifth, and 3 on terminal segments. Antenna (Fig. 1D)
consisting of basis and 3-segmented endopod; basis with 1
mediodistal seta; first endopodal segment with 1 medial seta
at place slightly distal to midlength of medial margin; sec-
ond endopodal segment armed with 1 seta and with 3 strong
claws on distinctly produced mediodistal corner (Fig. 1D,
E); third endopodal segment slightly longer than wide, ori-
ginating from outer side of second segment and armed with
3 setae and 4 spiniform claws.

Labrum (Fig. 1F) 163 um wide, with spinules on lateral
and posterior margins and patches of spinules mid-posterior
area of ventral surface; posterior margin slightly concave.
Mandible (Fig. 1G) distally armed with 1 claw-like, massive
ventral element, 1 spinulated, plate-like element, and 2 spin-
ulated dorsal setae. Paragnath (Fig. 1H) as lobe covered with
spinules and setules. Maxillule (Fig. 2A) ditally bilobed,
with 3 setae on narrower lobe and 5 setae on broader lobe.
Maxilla (Fig. 2B) 2-segmented; proximal segment with 2
spiniferous spines, larger one of them with small subsidiary
seta proximally; distal segment armed with 3 spiniferous
spines and 1 large process bearing 4 cusps on one side. Max-
illiped (Fig. 2C) 4-segmented; first segment with 2 setae,
one of them spiniform and bearing several stiff setules; sec-
ond segment with 2 spiniform setae bearing stiff setules on
medio-proximal projection and longitudinal row of fine set-
ules along medial margin; third segment short and unarmed;
fourth segment armed with 5 elements: 1 large, gently curv-
ed claw (218 um long), 1 process-like, spinule-bearing spine
(117 pm long), and 3 slender, naked setae, one of latters
enlarged, about 280 um long.

Legs 1-4 (Figs. 2D, E, 3A, B) with 3-segmented rami.
Endopod of legs 1 and 2 distinctly longer than their exopod.
Inner seta on coxa of legs 1-3 pinnate, but that of leg 4
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Fig. 1. Hamaticyclops ahni n. gen. n. sp., female. A, Habitus, dorsal; B, Rostral area, ventral; C, Antennule; D, Antenna; E, Distal
part of antenna; F, Labrum; G, Mandible; H, Paragnath. Scale bars=0.5 mm (A), 0.1 mm (B, C), 0.05 mm (D-H).

306 Anim. Syst. Evol. Divers. 31(4), 304-310



Hamaticyclops ahni n. gen. n. sp. from California (Copepoda, Clausidiidae)

Fig. 2. Hamaticyclops ahni n. gen. n. sp., female. A, Maxillule; B, Maxilla; C, Maxilliped; D, Leg 1; E, Leg 2; F, Exopod of leg 5.
Scale bars=0.05 mm (A-C), 0.1 mm (D-F).
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Fig. 3. Hamaticyclops ahni n. gen. n. sp., female. A, Leg 3; B, Leg 4. Scale bar=0.1 mm (A, B).

naked. Posterior margin of intercoxal sclerite of leg 1 with
setules but those of legs 2—4 with spinules. Outer spines on
exopod of leg 1 with subapical setule. Armature formula of
legs 1-4 as follows:

Coxa Basis Exopod Endopod
Legl O0-1 -1 1-0;I-1;1+2,1,4 0-1;0-1;0,1,5
Leg2 0-1 1-0 I1-0;I-1;I,1+2,5 0-1;0-2; 1,11, 3
Leg3 0-1 1-0 I-0;I-1; I,LI+1+1,5 0-1;0-2;1,11,3
Leg4 0-1 1-0 I-0;I-1; LLI+1+1,5 0-1;0-2;1,1I,2

Leg 5 consisting of 1 dorsolateral seta on fifth pedigerous
somite and 1-segmented free exopod (Fig. 1A), with original
protopod completely fused to somite; exopod (Fig. 2F) cha-
racteristically elongated, rod-shaped, gradually narrowing
distally, 708 X 119 pum (ratio 5.95 : 1), directed posteriorly,
extending to midway of first free abdominal somite, and
armed distally with 4 greatly unequal naked setae and obli-
que rows of fine spinules. Leg 6 not seen.

Male: Unknown.

Etymology. The specific name ahni is named after the ento-
mologist Dr. Kee-Jeong Ahn, Department of Biology, Chung-
nam National University, who introduced the author to the
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trip to the Californian shore in 2002.

DISCUSSION

Boxshall and Halsey (2004) recognized seven genera as valid
in the Clausidiidae: Clausidium Kossmann, 1874, Conchyl-
iurus Bocquet and Stock, 1957, Giardella Canu, 1888, Hemi-
cyclops Boeck, 1873, Hersiliodes Canu, 1888, Hippomolgus
Sars, 1917, and Hyphalion Humes, 1987. Two genera, Hema-
dona Ho and Kim, 2004 and Cemihyclops Karanovic, 2008
have since been added to the family by Ho and Kim (2004)
and Karanovic (2008), respectively.

Boxshall and Halsey (2004) removed Foliomolgus Kim,
2001, Leptinogaster Pelseneer, 1929 and Pholadicola Ho
and Wardle, 1992 from the Clausidiidae to the “Teredicola-
group” that they created. They characterized this group as
having a well- developed claw on the second endopodal seg-
ment of the antenna, the laterally displaced terminal endo-
podal segment of the same appendage, and three blade-like
distal elements on the mandible (Boxshall and O’Reilly,
2015). Although Hamaticyclops n. gen. possesses a similar
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form of the antenna, it cannot be placed in the Teredicola-
group, because it does not share with these genera any deriv-
ed form of the mandible. Instead, the new genus is included
in the Clausidiidae. It is closer to Hemicyclops than to any
other known genera and has a Hemicyclops-type mandible
and other mouthparts, and no reduction in leg setation. Sev-
eral species of Hemicyclops have one or two claw on the
second endopodal segment of the antenna as mentioned bel-
ow and in many species of the genus the inner distal corner
of the second endopodal segment is pronounced distally
which results in the lateral displacement of the terminal seg-
ment, as shown by H. acanthosquillae Humes, 1965 (see
Humes, 1965).

The most characteristic features of Hamaticyclops n. gen.
are the possession of the three powerful claws on the second
endopodal segment of the antenna and the extremely elon-
gated exopod of leg 5. Within the Clausidiidae, the antenna
bearing at least one claw on the same segment is observable
in the genera Conchyliurus and Hemadona and some species
of Hippomolgus and Hemicyclops. The genus Conchyliurus
has a 6-segmented antennule, 3 modified distal elements on
the mandible, and highly modified maxilla and maxilliped,
and is, therefore, clearly different from Hamaticyclops. The
genus Hemadona also different from Hamaticyclops in hav-
ing an elongated, cylindrical body, a 6-segmented antennule,
and a simplified maxilliped. Among three species of the
genus Hippomolgus, H. cognatus Humes and Ho, 1967 and
H. latipes Humes and Ho, 1967, both known as associates of
a coral in Madagascar (Humes and Ho, 1967), have a claw
on the second endopodal segment of the antenna. However,
Hippomolgus bears, unlike Hamaticyclops, a 6-segmented
antennule, no seta on the proximal segment of maxilla, and
a simplified maxilliped. In the genus Hemicyclops, five spe-
cies are known to have claw(s) on the second segment of
the antenna. They are H. cylindraceus (Pelseneer, 1929), H.
livingstomi (T. Scott, 1894), H. perinsignis Humes, 1973, H.
membranatus Moon and Kim, 2010, and H. acanthophorus
Humes, 1995. However, none of these species has three claws
on that segment of the antenna, although H. cylindraceus
and H. livingstoni are known to have two claws (Scott, 1894;
Stock, 1954).

Hamatocyclops n. gen. seems to be among the most ple-
siomorphic copepods within the Clausidiidae, showing clo-
seness to Hemicyclops, as mentioned above. It reveals a num-
ber of primitive morphological conditions, such as the 7-
segmented antennule, the mandible bearing four distal ele-
ments, and the plesiomorphic maxillule, maxilla and maxil-
liped. There is no reduction in the setation of legs in Hama-
ticyclops n. gen., either. The presence of the nine elements
on the third exopodal segment of leg 4 is noticeable in par-
ticular, because in most species of the Clausidiidae this seg-
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ment bears eight elements (only four species in Hemicyclops
have nine elements, as Hamaticyclops n. gen.).

Another characteristic feature of Hamaticyclops n. gen.,
the exteremely elongate exopod of leg 5, is considered to
be one of significant apomorphies. Although some species
of Hemicyclops reveal a tendency of the elongation of the
exopod of leg 5, as shown in H. tamilensis (Thompson and
Scott, 1903) and H. cylindraceus, the magnitude of its elon-
gation is hardly comparable with that of Hamaticyclops n.
gen., because their leg 5 exopod seldom exceed 3 : 1 in the
ratio of the length to the width.

In summary, Hamaticyclops n. gen. may be characterized
by the possession of three powerful claws on the second
endopodal segment of the antenna and the elongate exopod
of leg 5. The complete fusion of the protopod of female leg
5 to the fifth pedigerous somite and the enlargement of a
seta on the terminal segment of the maxilliped also seem to
be diagnostic features of the new genus.
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