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Abstract A new species of Porcellidium, P. aoifuchidorum and two new genera,
Kensakia and Mucrorostrum belonging to the family Porcellidiidae are described
from Kadonohama Bay, Ofunato, Iwate Prefecture, Japan. Kensakia females are
characterized by a rhomboidal caudal ramus with apical seta, and only two terminal
setae. It is represented by a single species, K. aiiroa. Mucrorostrum females are
characterized by a pentagonal caudal ramus with only three terminal setae, and a
maxillule with two setae on the endopod. Males have three setae on the terminal arti-
cle of P2 endopod. It is represented by a single species, M. yoroium. The relationship
of the new Japanese species to other Porcellidiidae is discussed.

Key words: Copepoda, Harpacticoida, Porcellidiidae, Porcellidium, Kensakia gen.
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Introduction

Samples of 17 seaweed species and a seagrass, collected by N. Iwasaki in 1993
from Kadonohama Bay on the NE coast of Honshu, Japan, yielded seven species of
harpacticoid copepod belonging to the family Porcellidiidae (Harris & Iwasaki,
1996 a; Harris & Iwasaki, 1996 b). During 1994 and 1995, 40 species of seaweed and
two seagrasses were sampled by N. Iwasaki from Kadonohama Bay and Hirota Bay.
From the harpacticoid copepods collected, three new species belonging to the Porcel-
lidiidae were discovered; one belongs to Porcellidium, the others have been assigned
to two new genera. The new species bring the number of Porcellidiidae recorded for
Kadonohama Bay to ten. Kito (1977), studying the fauna of the Sargassum confusum
region, has recorded Porcellidium ovatum from Oshoro Bay, Hokkaido, and Ho
(1986) has described a new species, P paguri, associated with hermit crabs from Nii-
gata, Ishikawa and Wakayama Prefectures, Japan. This brings our current knowledge
of Japanese Porcellidiidae to twelve species.
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Methods

Methods of collection, information about the physical features of the collecting
stations, methods of measurements and drawing have been described (Harris &
Iwasaki, 1996 a). A full list of the seaweeds sampled in the 1994-5 study, together
with an analysis of the abundance, sex ratios, distribution and weed preferences of
Porcellidiidae on seaweed species will be published separately.

The holotype, allotype and some paratype specimens for each new species have
been deposited in the National Science Museum, Tokyo (NSMT). Paratype material
has been deposited in British Museum (Natural History) (BMNH), National Museum
of New Zealand (NMNZ), Australian Museum, Sydney (AMS).

Systematics

Family Porcellidiidae Sars, 1904
Genus Porcellidium Claus, 1860
(See Harris & Iwasaki, 1996 a, for diagnostic characters of the genus)

Porcellidium aoifuchidorum sp. nov.
(Figs. 1-2)

Type material. Holotype, adult female with egg mass removed, NSMT-
Cr12033, length 0.67 mm. Allotype, adult male, NSMT-Cr12034, length 0.47 mm.
Paratype specimens: 3 $+53 NSMT-Cr12035; 2 2+23 BMNH 1997.270-273;
292+138 AMS; 19 +13 NMNZ.

Type material from Hizikia fusiformis, Chondrus ocellatus, and Sargassum
sagamianum var. yezoense, samples 951211-2, 941007-9 and 941007-5, Kadono-
hama Bay, Ofunato, Iwate Prefecture, Japan. Collected by N. Iwasaki, 1994, 1995.

Diagnosis. Adult female. Brown with blue border to cephalosome, meta-
somal segments and P5; mean length 0.64 mm, rostrum 0.08 mm, projects beyond
cephalosome, cephalosome width to rostrum ratio 5; urosome without distinct anteri-
or and posterior lobes, pointed posteriorly, bordered with fine setules; caudal rami
rectangular, widen posteriorly, not emarginate, medial corner not rounded,  seta
about 2/3 down ramus, terminal setae pinnate, seta 1 larger, 2 & 3 close, 4 set in
slightly from medial corner; small denticulate area on endopod of P1; P5 basis with
ventral row of setules, distal article falciform with 1 dorsal and small apical seta.

Adult male. Brown with blue border to cephalosome only; mean length
0.48 mm; cephalosome truncated, shoulders square, lateral angle of antennule socket
visible from above; antennule without anteriorly projecting comb, coupling denticles
reduced to two spherical knobs, ventral blade absent, dactylus short.

Dimensions. Female. Mean body length (rostrum to tip of urosome)
0.64mm (N=25, SD=0.037, range 0.57-0.73 mm), cephalosome width 0.39 mm
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(N=25, SD=0.022), body length to width ratio 1.6. Rostrum 0.08 mm wide, body
width to rostrum ratio 4.9. Urosome width to length ratio 1.3. Caudal ramus length to
width ratio 2.15. Females of this species show an unusually wide range of body
length. One female and one male have been found that are much larger than any other
specimens (female length 0.805 mm, width 0.45 mm, rostrum 0.11 mm; male length
0.56 mm, width 0.41 mm). This may be due to a nutritional factor.

Male. Mean length (rostrum to tip of urosome) 0.48 mm (N=24, SD=0.011,
range 0.46-0.49 mm), cephalosome width 0.34mm (SD=0.007), body length to
width ratio 1.4.

Description. Adult female (Fig. 1 A). Pale brown, on most specimens the
border of the cephalosome, metasomal epimera and PS5 are blue. The ventral (sternal)
edge of the cephalosome and trabeculae may be dark brown. Anterior of cephalo-
some semicircular, rostrum projects about 1/4 of its width. Hyaline border 8 um,
body conspicuously pitted dorsally, pits 4.5—-6 um.

Urosome (Fig. 1 H) broad, without obvious division into anterior and posterior
lobes (a colourless area may indicate position of an indistinct scar), bordered with
fine setules, posterior lobe not expanded, pointed posteriorly. Caudal arch about half
length of urosome.

Caudal rami (Fig. 1 D) rectangular, widening posteriorly, posterior border slight-
ly convex, not emarginate, dorsal surface with reticulate pattern, 3 seta about 2/3
down ramus, terminal seta 1 pinnate, larger than others, 2 & 3 close together, 4 set in
slightly from medial corner, posterior border of fine setules.

Limbs typical of family. Geniculate setac of antenna strong, articulate, claw
comb-like, nearly as long as first geniculate seta (Fig. 2 D). Maxillule endopod with
six setae. Maxilliped (Fig. 2J) coxal lobe rounded, fimbriate, basis fimbriate with
fimbriate process. P1 with small denticulate peg field at lateral end of fimbriate cres-
cent on endopod. Sabre-like seta on P3 endopod longer than endopod (1.4: 1). Basis
of P5 with ventral row of setules proximal to insertion of ventral seta (Fig. 1 E), blade
of P5 falciform, no ventral expansion. Single dorsal seta near posterior end plus api-
cal seta (Fig. 1 F).

Adult male (Fig. 1C). Brown with blue border to cephalosome only.
Cephalosome truncated with angular shoulders (almost square), lateral angle of an-
tennule socket visible from above (Fig. 1 B).

Caudal rami widen posteriorly, (L/w=1), setation as for female (Fig. 1 G).

Antennule (Fig. 2 A) with second segment slender (L/w=1.3), dactylus short
(less than half compound segment), coupling denticles reduced to two spherical den-
ticles distally placed (Fig. 2 B), ventral blade and anterior comb absent. P2 with 2
plumose setae on terminal article of endopod (Fig. 2 F). Lateral row of setules on
ventral side of P5 (Fig. 2 H).

Remarks. This species has been named from the distinctive blue margin to the
cephalosome and metasomal epipleura, the rest of the body being khaki brown
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Fig. 1. Porcellidium aoifuchidorum. A. Adult female. B. Anterior of male cephalosome, ventral
and dorsal focus. C. Adult male. D. Female caudal rami, left dorsal view showing surface
reticulation, right ventral focus. E. Female P5, ventral view. F. Apex of P5, dorsal view. G.
Male caudal ramus. H. Female urosome. Scale bar: A, C=0.33 mm; B, H=0.19 mm; D=
0.1 mm; E=0.135 mm; F, G=0.082 mm.
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Fig. 2. Porcellidium aoifuchidorum. A. Left antennule of male, ventral view. B. Detail of cou-
pling denticles. D. Detail of terminal setae on dactylus. D. Antenna. E. Terminal segment of
female P2 endopod. F. Male P2 endopod. G. Diatoms on P5. H. Male PS5, ventral view. 1. Epi-
zoic suctorian protozoan. J. Maxilliped. Scale bar: A, G, H, I, J=0.082 mm; D, E, F=0.1 mm;
B, C not to scale.
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(Japanese, aoi=blue+fuchidori=border, margin). Many individuals have rectangular
diatoms attached to their ventral side (Fig. 2 G), and some animals have a large
species of suctorian protozoa attached (Fig. 2 I). This species shows a wide variation
in size (females range from 0.57 to 0.8 mm).

Distribution and abundance. Small populations of P aoifuchidorum were pre-
sent on Hizikia fusiformis (40), Chondrus ocellatus (24) and Sargassum sagamianum
var. yezoense (28), but isolated individuals have been found on other species of Sar-
gassum, Cystoseira hakodatensis, Neodelsia yendoana and Ahnfeltia paradoxa.

Genus Kensakia nov.

Diagnosis. Anterior of female cephalosome semicircular, male truncated; hya-
line border present, marginal glands open dorsal to border, dorsal pits present; uro-
some not clearly divided into anterior and posterior lobes, posterior lobe pointed pos-
teriorly, part of caudal rami included in caudal arch of urosome; caudal rami rhom-
boid, pointed posteriorly with terminal seta 4 at apex, terminal setae 2 and 3 absent in
adult female, 2 present and 3 absent in adult males and juveniles; male antennule
without ventral blade, no anteriorly projecting comb on accessory lobe; maxillule en-
dopod with 6 setae, exopod with one seta; maxilliped basis with fimbriate process;
denticulate peg field on P1 endopod very small or absent; male P2 endopod with 2
terminal setae; female P5 falciform, without ventral expansion, extend beyond uro-
some but do not touch one another posteriorly, male P5 with 6 terminal setae.

Remarks. The genus Kensakia (gender feminine) is characterized by the shape
of the caudal rami and their unusual setation (Japanese, kensaki=point of a sword). It
differs from other genera with a rhomboid caudal ramus by the absence of the third
terminal seta.

TBype species. Kensakia aiiroa sp. nov.

Kensakia aiiroa sp. nov.
(Figs. 3-4)

Type material. Holotype, adult female with egg mass removed, NSMT-
Crl12036, length 0.75 mm. Allotype, adult male, NSMT-Cr12037, length 0.61 mm.
Paratype specimens: 3 @ +33 NSMT-Cr12038; 22 +13 BMNH 1997.274-276;
1?2423 AMS; 12 +13 NMNZ.

Type material from Laminaria religiosa, sample number 941014-2, Kadono-
hama Bay, Ofunato, Iwate Prefecture, Japan. Collected by N. Iwasaki,1994.

Diagnosis. Adult female. Pale yellow-brown with two large patches of
dark purple-brown, one on cephalosome and two metasomal segments, the other on
urosome, caudal rami and P 5s; mean length 0.74 mm, rostrum 0.11 mm, cephalo-
some width to rostrum ratio 4.5; rostrum prominent, dorsal pits conspicuous; uro-
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some posterior lobe not expanded, pointed posteriorly; caudal rami rhomboid with
terminal seta 4 pinnate at apex, terminal setae 2 and 3 absent; very small denticulate
peg field on endopod of P1, P3 sabre-like seta longer than endopod, P5 with two dor-
sal setae and apical seta.

Adult male. Dark patch on back of cephalosome and 2 segments only; mean
body length 0.63 mm; cephalosome truncated, shoulders rounded, caudal rami rectan-
gular, terminal seta 2 present, 3 absent; proximal antennule coupling denticle, brush-
like, medial and distal denticles tooth-like, dactylus as long as compound segment;
PS5 first seta thin, different from remaining five, row of 16 ventral setules.

Dimensions. Females. (Reliable measurements for this species, particularly
males, are difficult to obtain because the animals roll into a ball when preserved.
Straightening them usually results in distortion.) Mean length (rostrum to tip of uro-
some) 0.76 mm (N=36, SD=0.044, range 0.68—0.86 mm); one specimen (not includ-
ed in calculation of mean) measures 0.98 mm in length. Cephalosome width, mean
0.50mm, (SD=0.028, range 0.46-0.57 mm). Rostrum 0.116 mm (N=36, SD=
0.007). Body length to width ratio 1.5. Body width to rostrum ratio 4.5. Caudal
ramus length to width (maximum) ratio 2.5. Urosome width to length ratio 1.33.

Males. Mean length (rostrum to tip of urosome) 0.63 mm (N=8, SD=0.007,
range 0.61-0.67 mm). Cephalosome width, mean 0.44 mm (N=8, SD=0.005, range
0.42-0.46 mm).

Description. Adult female (Fig. 3A). Colour, pale yellow-brown with two
large areas of dark purple-brown (indigo blue in some specimens) covering the dorsal
part of the cephalosome plus first two body segments, and the urosome, caudal rami
plus P5s. Anterior of cephalosome semicircular. Rostrum prominent, projects one
quarter of its width. Hyaline border 8.0 um wide, dorsal pits 5—6 um.

Urosome not obviously divided into anterior and posterior lobes except for a
slight indentation and cleft (Fig. 3 C), bordered with fine setules, posterior lobe not
expanded, pointed posteriorly. Caudal arch about half length of urosome. Urosome
plus caudal rami cordate in outline.

Caudal rami rhomboid (Fig. 3 D), widen posteriorly (maximum width 2/3 down
ramus), terminal border slopes towards apex, terminal seta 4 pinnate, situated at apex.
Sloping terminal edge with border of short, fine setules. Terminal setae 2 & 3 absent.
Reticulate pattern on dorsal surface (Fig. 4 E, F).

Limbs typical of family. Geniculate setae of antenna articulate, plain, claw finely
serrulate, as long as first geniculate seta. Maxillule endopod with six setae (Fig. 4 G).
Maxilliped (Fig. 4 A) coxal lobe rounded, fimbriate, basis fimbriate with fimbriate
process. Small patch of denticles at lateral end of fimbriate crescent on endopod of
P1. Spinous seta on terminal article of P2 endopod serrate (Fig. 4 C). Spinous seta on
terminal article of P3 endopod longer than endopod (1.6: 1). Spinous setae on arti-
cles 2 and 3 of P4 endopod serrate (Fig. 4L). Distal article of P5 lanceolate, dorsal
expansion overlaps side of urosome, 3 dorsal setae plus small apical seta (Fig. 3 G).
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~ 4
Fig. 3. Kensakia aiiroa. A. Adult female (shading indicates purple colouration). B. Adult male.
C. Female urosome. D. Female caudal rami, left dorsal, right ventral. E. P5 of stage V female
copepodite. F. Anterior of male cephalosome, dorsal and ventral focus. G, H. Female P5, dor-
sal and ventral views.Scale bar: A, B=0.45mm; C=0.19mm; D=0.135 mm; F=0.3 mm; G,
H=0.225 mm; E not to scale.
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