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Abstract A new genus, Clavigofera, is defined to accommodate a new species, C.
pacifica. A second new genus, Kushia, (characterised by a conspicuous comb on the
male antennule) is defined and three new species, K. gamoi, K. zosteraphila and K.
igaguria assigned to it. Animals were collected from various seaweeds at Kadonohama
Bay, Ofunato, Iwate Prefecture, Japan. The relationship of Clavigofera pacifica to
members of the ‘clavigerum complex’ is discussed. Porcellidium clavigerum PESTA, P.
ulvum HICKS, P. laurencium Hicks and P. echinophilum HUMES et GELERMAN are
moved to the new genus as Clavigofera clavigera, C. ulva, C. laurencia and C.
echinophila.

Introduction

PESTA (1935) described a species of Porcellidium, P. clavigerum from Hawaii
that differed from other known species in the form and spacing of the terminal
caudal setae. HUMES and GELERMAN (1962) found a similar animal associated
with a sea urchin in Madagascar, which they called P. echinophilum. Closely
related animals have been described by Hicks (1982) from Algoa Bay, South
Africa as P. ulvum and P. laurencium. The close similarity of these four species
has been noted by Hicks who refers to them as the ‘clavigerum complex’. All
these animals show features which set them apart from other members of the
genus Porcellidium as defined by HARRIS and IwASAKI (1996).

Another member of the ‘clavigerum complex’ has been found in many of the
samples collected by N. IwasakI from Kadonohama Bay, Iwate Prefecture,
Japan. It is proposed to separate this species from Porcellidium and assign it to a
new genus. Three other species found at Kadonohama show characters which
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exclude them from Porcellidium. They are placed in another new genus.

Materials and Methods

All specimens described here were collected from seaweeds in the sub-littoral
at Kadonohama Bay, Ofunato, Iwate Prefecture. Collection data and methods
used have been described by HARRIS and IwAsSAKI (1996). Holotype, allotype
and paratype specimens for each of the new species have been deposited in the
National Science Museum, Tokyo (NSMT). Paratype material has been depos-
ited in British Museum of Natural History (BMNH), National Museum of New
Zealand (NMNZ), Australian Museum, Sydney (AMS). The remainder of the
paratype material and all the samples from the collecting stations are held by Dr
N. Iwasaki, Usa Marine Biological Institute, Kochi, Japan.

Systematics
Family Porcellidiidae SARS 1904

Genus Clavigofera n. gen.

Diagnosis. Anterior of female cephalosome rounded, may be slightly trun-
cated, rostrum prominent; male cephalosome truncated anteriorly; hyaline border
present, marginal glands open dorsal to hyaline border, dorsal pits present; female
urosome divided into anterior and posterior lobes by notch or notch and cleft,
anterior lobe with lateral patch of horizontal striations, posterior lobe narrow,
pointed posteriorly, bordered with fine setules, caudal arch of urosome deep,
encloses greater part of caudal rami; caudal rami rectangular, may widen poste-
riorly, terminal border straight, not emarginate, @ & S setae not close together
(L/(a—B)<5), 7 seta inserted on terminal border, terminal setae 1 to 4 all alike,
pinnately lanceolate, equally spaced, 2 & 3 not close; male antennule without
ventral blade or anterior comb, coupling denticles reduced in size; first seta on
male mandibular palp slender; maxillule endopod with 6 setae, exopod with one or
two setae; maxilliped basis with fimbriate process, coxal lobe rounded, fimbriate;
P1 peg field absent or very small; male P2 terminal article with 3 setae (2 plumose
+1 spinous; P2=1:2:s, 2, 0); male PS5 with 6 terminal setae; female PS5
lanceolate, P5’s extend beyond urosome but do not touch one another posteriorly.

Remarks. The genus is clearly defined by the evenly spaced pinnately
lanceolate terminal setae of caudal rami, the striated lateral patch on the urosome
and the presence of 3 setae on the terminal article of the male’s P2. Four species
previously assigned to Porcellidium (P. clavigerum PESTA, 1935; P. echinophilum
HuMES et GELERMAN, 1962; P. laurencium Hicks, 1982; and P. ulvum Hicks,
1982) exhibit these characters and are removed to the genus Clavigofera.

The generic name Clavigofera (gender feminine) refers to the shape of caudal
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setae on PESTA’s species (L. clava=a club+ fero =to bear or carry).

Species composition. Clavigofera pacifica n. sp., (designated type species).
Other species are, Clavigofera clavigera (PESTA, 1935); C. echinophila (HUMES et
GELERMAN, 1962); C. laurencia (H1icks, 1982); and C. ulva (Hicks, 1982). The
genus Clavigofera is represented in the Indian Ocean (South Africa and Madagas-
car) and the Pacific Ocean (Japan, Hawaii and E. Australia).

Clavigofera pacifica n. sp.
(Figs. 1-2)

Type material. Holotype, recently metamorphosed adult female without
egg mass, NSMT-Cr 11950, length 0.58 mm. Allotype, adult male, NSMT-Cr
11951, length 0.45mm. Paratype specimens: 12 % + 104" plus juvenile stages,
NSMT-Cr 11952; slide (1446, 2% +147), NSMT-Cr 11953; 4 ¥ +34" plus juve-
nile stages and slide (1447), BMNH 1996.960-969; 3 ¢ +24" and slide (1450),
AMS; 3¢ +247, NMNZ.

Type population from Sargassum sagamianum var. yezoense, Station 3,
sample numbers 3—2 & 3—4, Kadonohama Bay, Ofunato, Iwate Prefecture, Japan,
collected by N. Iwasaki, 5.10.93.

Diagnosis. Adult female. Colourless or very pale yellow; mean length
0.58 mm, rostrum width 0.07mm, cephalosome width to rostrum ratio 5.6;
urosome with lateral notch, cleft not open; alpha seta located about half way
down caudal ramus (a/L% =52%); small triangular patch of denticles on endo-
pod of P1, P3 terminal seta much longer than endopod (1.5:1).

Adult male. Ventral seta on first segment of antennule not plumose, &
seta on compound segment shorter than antennule (not whip-like).

Dimensions. Females. Mean length 0.58mm (S.D.=0.013, N=26),
cephalosome width 0.37mm (S.D.=0.013, N=26). body length to width ratio
1.54. Rostrum 0.07 mm wide, body width to rostrum ratio 5.6. Urosome width
to length ratio 1.25. Caudal ramus length to width (maximum) ratio 2.2.
Position of @ seta, a/L% =52.3% (see Fig. 1E).

Males. Mean length 0.42mm (S.D.=0.01, N=16), cephalosome length
0.24 mm, width 0.31 mm (S.D.=0.008, N=16), body length to width ratio 1.33.

Description. Adult female (Fig. 1A). Pale yellow or colourless. Ante-
rior of cephalosome rounded (not semicircular), slightly truncated. Rostrum
prominent, narrow relative to width of body, projects about 1/3 of its width (Fig.
2C). Hyaline border 10 yum wide. Dorsal pits 5-6 ym:

Urosome anterior lobe with characteristic lateral patch of striations on the
ventral side (Fig. 1C, D), posterior lobe narrow, straight sided, bordered with fine
setules, apex acutely pointed; lateral notch, cleft not open. Caudal arch deep
(about 2/3 length of urosome).
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LATERAL
STRIATIONS

Fig. 1. Clavigofera pacifica. A. Adult female. B. Adult male. C. Female urosome and
caudal rami. D. Detail of lateral striations and cleft. E. Caudal rami. F. Detail of
terminal caudal setae. G. Maxilliped. Scale bar: A, B=0.3mm; C=0.19mm; D, E=
0.082 mm; G=0.06 mm.

Caudal rami rectangular (Fig. 1E), widen distally, not emarginate, a seta
about half way, 8 about 3/4 way down ramus, terminal setae pinnately lanceolate
(Fig. 1F), all the same size, equally spaced, 2 & 3 not close together, terminal
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AESTHETASC

ANGLE OF SOCKET

Fig. 2. Clavigofera pacifica. A. Male right antennule, ventral view. B. Detail of coupling
denticles. C. Anterior edge of female cephalosome, dorsal and ventral focus. D. Male
P2. E. Male urosome, P5 and caudal rami. F. Anterior edge of male cephalosome. G.
Female PS5, dorsal. Scale bar: A=0.06mm; C, F=0.19mm; D=0.082; E=0.1 mm;
G=0.135mm.
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fringe of fine setules present.

Limbs typical of family. Geniculate setae of antenna articulate, claw
comb-like. Maxillule exopod with single bulbous seta. First article of P1 exopod
with plain ridge parallel to edge, no denticles on ridge, small triangular patch of
denticles at the lateral extremity of fimbriate crescent on endopod, P2 endopod
with serrulate spinous seta+ 3 plumose setae on distal article. Sabre-like spinous
seta on distal article of P3 endopod much longer than endopod (1.5:1). P5
lanceolate, first dorsal seta very small or absent, 2 & 3 long, equal in size, apical
seta small (Fig. 2G), apex of P5s reach beyond posterior lobe of urosome.

Adult male (Fig. 1B). Colour, hyaline border and dorsal pits as for
female. Anterior of cephalosome truncated, lateral angle of antennule sockets
visible from above, shoulders rounded (Fig. 2F).

Caudal rami quadrate (L/w=1), setation as for female (Fig. 2E).

Antennule (Fig. 2A). Seta on first article not plumose, compound segment
smaller than segment 2, dactyl (terminal segments) short. Coupling denticles
small, rounded, without serrated edge or denticulation (Fig. 2B). P2 with
serrulate spinous seta+ 2 plumose setae on terminal article of endopod (Fig. 2D).

Remarks. An analysis of the ‘clavigerum complex’ will be given in the
Discussion.

Distribution and abundance. Clavigofera pacifica shows a marked prefer-
ence for Sargassum sagamianum var. yezoense, but small populations were found
on Undaria pinnatifida. Ninety six per cent of adult animals were found on these
two seaweeds. Isolated individuals have been found on Laminaria religiosa,
Grateloupia carnosa and Zostera marina.

Genus Kushia n. gen.

Diagnosis. Anterior of female cephalosome semicircular, rostrum projects
beyond cephalosome; anterior of male truncated; hyaline border and dorsal pits
present; urosome broad, not divided into anterior and posterior lobes, caudal rami
included in caudal arch of urosome; caudal rami with external corner strongly
bevelled, terminal border (between setae 2 & 4) at right angles to medial edge of
ramus, a & f3 setae close together (L/(a —/)=5), 7 inserted on ventral side of
ramus along bevelled edge, terminal setae 2 & 3 close together; male antennule
with conspicuous comb which projects forward from anterior edge of compound
segment, comb is attached to the accessory lobe, ventral blade absent; first seta on
mandibular palp slender; maxillule with six setae on endopod, one seta on exopod
(Fig. 4G); maxilliped basis with fimbriate process, fimbriate rounded coxal lobe
(Fig. 4H); P1 without peg field on endopod; male P2 endopod with two plumose
terminal setae (P2=1:2:0, 2, 0); male P5 with 6 terminal setae; female P5 with
wide ventral expansion, PS5s extends beyond urosome to touch bevelled edge of
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caudal ramus, but do not touch one another posteriorly.

Species composition. Kushia zosteraphila n. sp., (designated the type spe-
cies); K. gamoi n. sp.; K. igaguria n. sp.

Remarks. This genus is characterised by three unique features. 1) A wide
leaf-like ventral expansion of the female P5 that lies under the lateral edge of the
urosome (see Fig. 3D, E). 2) The insertion of 7 seta on the ventral side along the
bevelled lateral edge of the caudal ramus. 3) A conspicuous comb on the
accessory lobe that projects forward from the compound segment of the male’s
antennule. The conspicuous horn-like proximal coupling denticle on the male
antennule of Porcellidium akashimum (HARRIS and IwASAKI, 1996) is not the
same structure as the anterior comb of Kushia. Although they look similar, the
anterior comb of Kushia is part of the accessory lobe. The generic name Kushia
(gender feminine) refers to this unusual structure which resembles a type of comb
used by Japanese ladies to adorn their hair when they wear a kimono (Japanese,
kushi =a comb).

The genus is known from Japan and E. Australia.

Kushia zosteraphila n. sp.
(Figs. 3, 6A-B, 7C-D)

Type material. Holotype, adult female with egg mass removed, NSMT-Cr
11954, length 0.88 mm. Allotype, adult male, NSMT-Cr 11955, length 0.74 mm.
Paratype specimens: 12 % + 104" plus juvenile stages, NSMT-Cr 11956, slides
(1444, 147; 1445, 2% +147), NSMT-Cr 11957; 3% +3<" and slide (1442),
BMNH 1996.970-977; 2 ¥ +24" and slide (1441), AMS; 2 ¥ +247, NMNZ.

Type population from Zostera marina, Station 2, sample number 2-3, Kado-
nohama Bay, Ofunato, Iwate Prefecture, Japan, collected by N. IWASAKI,
5.10.93.

Diagnosis. Adult female. Pale brown, 4 transverse bands of dark red-
brown at joints between cephalosome, metasome segments and urosome; mean
length 0.93 mm, rostrum width 0.13 mm, cephalosome width to rostrum ratio 4.4;
lateral edge of urosome convex, not bordered with setules, posterior apex not
pointed; caudal rami expand posteriorly (maximum width about 1/2 way down
ramus), length to width ratio <2, posterio-lateral corner strongly bevelled, termi-
nal edge at right angles to medial edge, a & 3 setae close together (L/(a —8)=5),
7 inserted ventrally on bevelled edge, terminal setae pinnate, seta 1 small close to
7, 2 & 3 close together, cross over one another; first dorsal seta on P5 as large as
second and third setae.

Adult male. Colouration as for female; mean length 0.76 mm; antennule
dactyl bent (~-shaped), proximal coupling denticle flat with double comb-like
edge (not echiniform), distal denticle very small.
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C. Anterior border of male cephalo-
G. Stage V

A. Female. B. Male.
D, E. Female P5. F. Female urosome.

juvenile female, P5. Scale bar: A, B=0.45mm; C, D, E=0.3mm; F=0.19mm; G=

Fig. 3. Kushia zosteraphila.
some, dorsal and ventral focus.

0.135mm.
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