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Abstract Critical examination of samples from Japan and Taiwan, including those published
by previous workers, revealed that the name Pagurus pilosipes (Stimpson, 1858) has been
assigned to several small hermit crab species characterized by spinose right cheliped and
striped color pattern of the ambulatory legs. Pagurus pilosipes is redescribed and illustrated on
the basis of the topotypic specimens from Okinawa Island, Ryukyu Islands. A neotype is
designated for P. pilosipes in the interest of nomenclatural stability, as the holotype was
presumably destroyed by the Chicago fire in 1871. The type series of Pagurus insulae Asakura,
1991, which was compared with P. pilosipes in the original description, was also reexamined for
comparison. It has been found that the original description by Asakura (1991) omitted
important morphological variations, which make the diagnostic features proposed by him
unreliable. Additionally, the original illustrations provided by Asakura are not consistent with
the illustrated specimens in several important details. Therefore, a supplemental description
and full illustrations are given for P. insulae. Three new species of Pagurus mistakenly
identified as P. pilosipes, P. erythrogrammus, P. nigrivittatus and P. quinquelineatus, are described
and illustrated. Differences among the five species are discussed. Pagurus pilosipes and P.
insulae are so far restricted to Okinawa Island and to Ogasawara Islands, respectively, while the
three new species are distributed in warm temperate regions in Japan (P. nigrivittatus sp. nov. is
recorded also from northeastern Taiwan and Korea). All the five species occur in shallow
waters including the intertidal zone, although P. erythrogrammus sp. nov. extends the bathyme-
tric range to 75 m.

Key words: Crustacea, Decapoda, Anomura, Paguridae, Pagurus, new species, East Asian
waters.

Stimpson (1858) described a number of
new species of hermit crabs from the Pacific
Ocean, amongst them is Pagurus pilosipes (as
Eupagurus) from Loo-Choo (=Okinawa
Island, Ryukyu Islands). Stimpson'’s original
description of P. pilosipes (repeated in a post-
humous publication in 1907) was very brief,
contrasting it with P. hirsutiusculus (Dana,
1851) and P. samuelis (Stimpson, 1858). The
only characters he reported, which might
have been considered as diagnostic, included
the spinulose dorsal surface of the chelipeds
and the longitudinal red stripes on the ambu-
latory legs. Several workers have reported P.
pilosipes from warm temperate waters in

East Asian waters: Honshu and Kyushu
mainland of Japan (Miyake, 1978, 1982;
Miyake and Imafuku, 1980; Takeda, 1986;
Asakura, 1995; Minemizu, 2000); East
China Sea (Miyake, 1978); Korea (Oh, 1983);
and China (Wang, 1994). However, no speci-
mens referable to Stimpson’s taxon have
been rediscovered from the subtropical
Okinawa Islands since the original descrip-
tion.

Recently, Asakura (1991) described a new
species, Pagurus insulae, from Ogasawara Is-
lands. He compared the new species with P.
filholi (de Man, 1887) (as P. geminus Mc-
Laughlin, 1976) and a species believed at that
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time to represent P. pilosipes. However,
Komai and Osawa (2001) indicated that spe-
cific confusion existed among specimens re-
ferred to P. pilosipes by Miyake (1978) and
that the identity of the true P. pilosipes re-
mained unclear.

Reexamination of a part of the material
from Sagami Bay, central Honshu mainland
of Japan, identified with P. pilosipes by
Miyake (1978), revealed that six pagurid spe-
cies were confounded, including three previ-
ously described species [Pagurus proximus
Komai, 2000, P. decimbranchiae Komai and
Osawa, 2001, and Propagurus obtusifrons (Ort-
mann, 1892)], two undetermined species of
Pagurus, and one unidentified species of
Nematopagurus. Furthermore, it has been
found that the specimens from various local-
ities in Japanese mainland referred to P. pil-
osipes by Miyake and Imafuku (1980),
Miyake (1982), Takeda (1986), Asakura
(1991, 1995) and Minemizu (2000) can not be
assigned to any of the six species contained
in Miyake’s (1978) material referred to P. pil-
osipes. As has been the case with many of
Stimpson’s species, the type material of P.
pilosipes presumably had been destroyed by
Chicago fire in 1871 (cf. Evans, 1967). There-
fore, material from the type locality was nec-
essary to determine the correct identity of P.
pilosipes. Fortunately, four topotypic speci-
mens, which agreed with Stimpson’s (1858)
original description of P. pilosipes in the ar-
mature of the chelae and color of the ambula-
tory legs were discovered in the collection of
decapod crustaceans from the Ryukyu Is-
lands made by the author. Comparison of
this material from Okinawa Island with the
other specimens from temperate Japanese
waters disclosed that the former was distinct
from the three species of Pagurus referred to
P. pilosipes by previous authors, and also
from P. insulae. Additionally, none of the
three Pagurus species or P. insulae has been
collected in the Ryukyu Islands during field
investigations by the author since 1994.
Therefore, I came to the conclusion that the
four topotypic specimens from Okinawa
Island represented the true P. pilosipes. A
neotype is selected from the topotypic speci-
mens for P. pilosipes in the interest of no-
menclatural stability. The close similarities

among P. pilosipes, three species mistakenly
identified as P. pilosipes and P. insulae led the
author to reexamine the type series of P.
insulae for detailed comparison. It was found
that the original description by Asakura
(1991) omitted morphological variations in
shape and armature of the right cheliped and
armature of the left third pereopod, which
make most of the distinguishing characters
proposed by him unreliable. Further, Asa-
kura’s illustrations are not consistent in
many details with the actual specimens used
by him for drawings, for example shape
of the antennal acicle, structures of the
mouthparts, armature of the right cheliped,
and setation of the telson. In this paper, P.
pilosipes is fully redescribed and three new
species of Pagurus, P. erythrogrammus, P.
quinquelineatus, P. nigrivittatus are described.
A supplemental description and full illustra-
tions are given for P. insulae for complete-
ness. Distinguishing characters among the
five species are discussed.

Materials and Methods

The specimens examined in this study are
deposited in the following institutions: Natu-
ral History Museum and Institute, Chiba
(CBM, with a code of ZC); Coastal Branch of
Natural History Museum and Institute,
Chiba, Katsuura (CMNH, with a code of ZC);
National Science Museum, Tokyo (NSMT,
with a code of Cr); Osaka Museum of Natural
History (OMNH, with a code of Ar); Showa
Memorial Institute, National Science
Museum, Tsukuba (NSMT-R, with a code of
Cr); National Taiwan Ocean University, Kee-
lung, Taiwan, R.O.C. (NTOU); Muséum na-
tional d'Histoire naturelle, Paris (MNHN,
with a code of Pg); National Museum of Nat-
ural History, Smithsonian Institution
(USNM); Zoological Laboratory, Faculty of
Agriculture, Kyushu University (ZLKU)
(now housed in the Kitakyushu Museum of
Natural History and Human History). The
shield length, abbreviated as sl, is measured
from the tip of rostrum to the midpoint of
posterior margin of the shield. For detailed
observation of the surface structure on the
integument, the specimens (including re-
moved appendages) were stained with meth-
ylene blue solution. The terminology used in
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the description follows generally that of
McLaughlin (1974), with exception of the
posterior carapace (see Lemaitre, 1995),
fourth pereopod (see McLaughlin, 1997), gill
structure (see McLaughlin and de Saint Lau-
rent, 1998), paragastric grooves on the shield
(Komai and Osawa, 2001), dactylus (dactyli)
for dactyl (dactyls), and numbered thoracic
sternites. The drawings were made with the
aid of a drawing tube mounted on a Leica MZ
8 stereomicroscope.

Taxonomic Account

Pagurus pilosipes (Stimpson, 1858)
(Figs. 1-5, 24A)

Eupagurus pilosipes Stimpson, 1858: 249 (87)
[type locality: Loo Choo (=Okinawa
Island)]); Alcock, 1905: 177; Stimpson, 1907:
223; Terao, 1913: 371; Gordan, 1956: 333.

?Not Pagurus pilosipes—Wang, 1992: 61;
1994: 570. See “Discussion.”

Not Pagurus pilosipes—Miyake, 1978; 91, fig.
34. See “Discussion.”

Not Pagurus pilosipes—Miyake and Imafuku,
1980: 60, pl. 2, fig. 5; Miyake, 1982: 132, pl.
44, fig. 5, 0h, 1983: 101 (key), 106, pl. 1, figs.
3, 4, pl. 2, figs. 1-5; Takeda, 1986: 124,
unnumbered fig; Asakura, 1991: 798;
Miyake, 1991: 132, pl. 44, fig. 5; Asakura,
1995: pl. 97, fig. 9, 363; Miyake, 1998: 132,
pl. 44, fig. 5; Minemizu, 2000: 148, unnum-
bered fig. [=Pagurus nigrivittatus sp. nov.]
See “Discussion.”

Material examined. Neotype. Heshikiya,
Katsuren, Okinawa Island, lower intertidal,
on small colony of Pociropora sp., 23 June
1994, hand, coll. T. Komai, 1 female (sl 2.5
mm) (CBM-ZC 6383).

Other material. Same data as for neotype, 1
male (sl 1.9 mm), 2 females (sl 2.2, 2.4 mm)
(CBM-ZC 6384).

Redescription. Eleven pairs of biserial phyl-
lobranchiae.

Shield (Fig. 1A) 1.0-1.1 times as long as
broad; rostrum broadly triangular, terminat-
ing subacutely, slightly overreaching lateral
projections, with tuft of short setae basally;
lateral projections obtusely triangular, with
small submarginal spine; anterior margin be-
tween rostrum and lateral projections con-

cave; anterolateral margins sloping; posterior
margin roundly truncate; dorsal surface
weakly convex, with several pairs of tufts of
short setae laterally and 1 median tuft of
setae on gastric region; paragstric grooves
rather conspicuous. Posterior carapace (Fig.
1B) generally membranous except for weakly
calcified anterior part of posteromedian
plate, with paired tufts of short to moderate-
ly long setae and several low blister-like tu-
bercles on submedian part; cardiac sulci
nearly subparallel, reaching beyond mid-
length of posterior carapace; sulci cardio-
branchialis very short.

Ocular peduncles (Fig. 1A) relatively slen-
der, about 0.8 of shield length, weakly in-
flated basally, each with 2 rows of short setae
on dorsomesial face; cornea slightly inflated,
maximal diameter subequal to basal diame-
ter of peduncle. Ocular acicles (Fig. 1A) mod-
erately separated basally, subovate, each
with submarginal terminal spine; dorsal sur-
face slightly concave. Interocular lobe (Fig. 1
A) clearly visible in dorsal view, with con-
cave anterior surface.

Antennular peduncles (Fig. 1A), when fully
extended, overreaching corneas by 0.1-0.2
length of ultimate segment. Ultimate seg-
ment 1.4-1.6 times as long as penultimate
segment, weakly widened distally in lateral
view. Basal segment unarmed on lateral face
of statocyst lobe.

Antennal peduncles (Fig. 1A) not reaching
corneas. Fifth and fourth segmens with few
tufts of short setae. Third segment with
small spine at ventromesial distal angle.
Second segment with dorsolateral distal
angle produced, reaching to midlength of
fourth segment, terminating in simple or
bifid spine, dorsomesial distal angle with
small but distinct spine. First segment with
spinule on lateral face distally, ventromesial
distal margin with 1 or 2 spinules laterad of
strongly produced antennal gland opening.
Antennal acicle arcuate, reaching base of
cornea, terminating in sharp spine; mesial
margin with row of sparse tufts of short to
moderately short setae.

Mandible (not illustrated) without distinc-
tive characters. Endopod of maxillule (Fig. 2
A) with recurved outer lobe. Maxilla, first
and second maxillipeds as illustrated (Fig.
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Fig. 1. Pagurus pilosipes (Stimpson, 1858). A, shield and cephalic appendages, dorsal; B, carapace,
dorsal; C, left fourth pereopod, lateral; D, coxae of fifth pereopods and eighth thoracic sternite,
ventral; E, anterior lobe of sixth thoracic sternite, ventral; F, telson, dorsal. A-C, E, F, neotype female
(sl 2.5 mm; CBM-ZC 6383); D, male (sl 1.9 mm; CBM-ZC 6384).

2B-D). Third maxilliped (Fig. 2E) with mod-
erately stout endopod; propodus moderately
stout; carpus without dorsodistal spine;
merus with dorsodistal and ventromesial
spines; ischium (Fig. 2F) with well-developed

crista dentata and with 1 accessory tooth;
basis (Fig. 2F) with 1 or 2 small teeth on
mesial margin; exopod distinctly overreach-
ing distal margin of merus.

Right cheliped (Fig. 3A-D) larger than left
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Fig. 2. Pagurus pilosipes (Stimpson, 1858). Left mouthparts. A, maxillule, ventral; inset, endopod,
lateral; B, maxilla, ventral; C, first maxilliped, ventral; D, second maxilliped, ventral; E, third
maxilliped, lateral; F, ischium and basis of third maxilliped, dorsal. Neotype female (sl 2.5 mm;

CBM-ZC 6383).

cheliped. Chela subtriangular in dorsal view;
fingers not strongly depressed dorsoventral-
ly; no distinct hiatus between fingers. Dacty-
lus slightly shorter than palm; dorsal surface
with tufts of setae and row of small spines
mesiad of dorsal midline, dorsomesial margin
distinctly delimited by row of small spines;
mesial and ventral faces unarmed, but with
row of tufts of setae; cutting edge with row of
calcareous teeth in proximal 0.7 and row of
small corneous teeth in distal 0.3, terminat-
ing in small corneous claw. Palm shorter
than carpus; dorsal surface convex, with
rather widely-spaced, moderately large
spines arranged in 5 or 6 irregular rows (lat-
eral rows extending onto fixed finger) and

numerous tufts of long setae; dorsolateral
and dorsomesial margins each delimited by
row of moderately large spines; lateral face
with scattered, bifid or multifid small protu-
berances; mesial face with row of tiny tuber-
cles adjacent to dorsomesial margin and few
tufts of setae; ventral surface weakly inflated,
with few low protuberances and scattered
tufts of long setae. Cutting edge of fixed
finger with row of calcareous teeth (1 tooth
at midlength prominent), terminating in
small corneous claw. Carpus shorter than
merus, noticeably widened distally in dorsal
view; dorsal surface without delineation of
dorsolateral margin, with several spines (3
spines adjacent to dorsomesial margin partic-
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Fig. 8. Pagurus pilosipes (Stimpson, 1858). Right cheliped. A, chela, dorsal (setae omitted); B, carpus,
dorsal (setae omitted); C, entire cheliped, lateral; D, same, mesial (setae omitted). Neotype female (sl
2.5 mm; CBM-ZC 6383).
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ularly large), low protuberances having den-
ticulate anterior margins, and tufts of long
setae; dorsomesial margin distinctly de-
limited by row of large spines decreasing in
size proximally; dorsodistal margin with row
of small to moderately large spines; lateral
face with short denticulate ridges and tufts
of long setae, ventrolateral margin with row
of small spines distally; mesial face unarm-
ed, but with few setae; ventral surface weak-
ly inflated, with few setae. Merus with row
of tufts of setae on dorsal surface, dorsodis-
tal margin with 2 or 3 spines; lateral face
with very short, low ridges, ventrolateral mar-
gin with row of moderately large spines and
tufts of long setae distally; mesial face with
oblique short ridges adjacent to ventromesial
margin, but otherwise smooth, ventromesial
margin with 3 or 4 spines increasing in size
proximally; ventral surface produced ven-
trally in lateral part, but lacking prominent
tubercle, with scattered tufts of long setae.
Ischium with few tufts of setae on dorsal and
ventral surfaces; ventromesial margin with
row of tiny spines or tubercles.

Left cheliped (Fig. 4A-C) reaching base to
midlength of dactylus of right cheliped.
Chela subovate in dorsal view; no hiatus be-
tween fingers. Dactylus distinctly longer,
but not exceeding twice length of palm;
dorsal surface with short row of small spines
on midline and tufts of short to moderately
long setae, dorsomesial margin not delimited;
mesial face with few tiny tubercles prox-
imally and tufts of setae; cutting edge with
fine row of small corneous teeth. Palm dis-
tinctly shorter than carpus; dorsal surface
somewhat elevated in midline, but not crest-
ed, with 2 irregular rows of moderately large
spines extending onto fixed finger, mesial
part with few small tubercles or spines; nu-
merous scattered tufts of long setae on entire
dorsal surface of palm and fixed finger; dorso-
lateral margin clearly delimited by row of
small spines; dorsomesial margin weakly de-
limited by row of small spines or tubercles;
lateral face with several low tubercles or pro-
tuberances and tufts of short setae; mesial
face unarmed, but with tufts of setae; ventral
surface nearly smooth, with scattered tufts of
long setae. Cutting edge of fixed finger with
row of minute calcareous teeth in proximal

0.8, terminating in small corneous claw.
Carpus moderately compressed laterally,
somewhat widened distally in dorsal view;
dorsolateral and dorsomesial margins each
with row of spines increasing in size distally
and tufts of long setae, surface between mar-
gins unarmed; lateral face with spinulose tu-
bercles and low, occasionally bifid or multifid
protuberances, and with tufts of short to
moderately short setae, ventrolateral margin
with row of moderately large spines; mesial
face dorsally with large, but low protuber-
ances bearing setae and ventrally with few
tufts of setae, ventromesial distal margin un-
armed; ventral surface weakly inflated, with
tufts of long setae. Merus with row of short
transverse ridges and moderately long setae
on dorsal surface, dorsodistal margin un-
armed; lateral face with few, very short, low
ridges dorsally and ventrally, ventrolateral
margin with 6 or 7 large spines; mesial face
smooth, with few short vertical rows of setae,
with 3 large spines; ventral surface concave,
with scattered tufts of long setae. Ischium
with row of small spines or tubercles on ven-
tromesial margin.

Second and third pereopods (Fig. 5A, C)
generally similar, moderately slender, with
rather sparse rows of tufts of moderately
long setae on dorsal and ventral surfaces of
each segment. Dactyli 1.0-1.1 times as long
as propodi, weakly curved in lateral view, not
twisted in dorsal view; lateral and mesial
faces each with few setae; mesial faces un-
armed or with 1 spinule proximal to base of
claw on second (Fig. 5B), with few corneous
spinules adjacent to dorsal margin in distal
half on third (Fig. 5D); ventral margins each
with 6 or 7 long corneous spines. Propodi
distinctly longer than carpi, slightly curved
ventrally, unarmed on dorsal surfaces; lateral
faces devoid of rows of calcareous spines or
tubercles on left third pereopod; ventral sur-
faces not tuberculate, each with row of 3 or 4
small corneous spines on distal half (distal-
most spine shorter than distal spines on dac-
tylus on left third pereopod). Carpi each only
with dorsodistal spine on dorsal surface; lat-
eral faces each with some tufts of moderately
short setae dorsally. Meri each with nearly
smooth dorsal margins; lateral faces naked;
ventral margins with row of small spines or
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Fig. 4. Pagurus pilosipes (Stimpson, 1858). Left cheliped. A, chela and carpus, dorsal (setae omitted);
B, entire cheliped, mesial (setae omitted); C, same, lateral. Neotype female (sl 2.5 mm; CBM-ZC 6383).

tubercles in second, smooth in third, no spi-
nule at ventrolateral distal margins. Paired
gonopores on third pereopods in females.

Fourth pereopods (Fig. 1C) similar from
left to right in structure, semichelate, with
tufts of long setae on dorsal surfaces of pro-
podus to merus and ventral margin of merus.
Dactylus terminating in strongly curved cor-
neous claw, ventral margin with row of small
corneous teeth increasing in size distally; no
preungual process. Propodus moderately
deep with notably convex ventral margin,
rasp composed of 3 or 4 rows of corneous
scales.

Fifth pereopods chelate; paired gonopores
in males (Fig. 1D).

Anterior lobe of sixth thoracic sternite
(Fig. 1E) subrectangular, with sparse setae on
anterior margin. Eighth thoracic sternite
(Fig. 1D) with 2 narrowly separated, rounded
lobes, each with sparse short setae on anteri-
or margin.

Abdomen twisted; 3 unpaired left pleopods
in males, 4 unpaired left pleopods in females.

Telson (Fig. 1F) with distinct transverse
indentations; anterior lobe with row of long
setae on convex lateral margins; lateral mar-
gins of posterior lobes convex or sinuous,
with few setae; median cleft very small, ter-
minal margins weakly oblique, each with 4
or 5 large spines.

Coloration in formalin. Shield mottled with
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Fig. 5. Pagurus pilosipes (Stimpson, 1858). A, right second pereopod, lateral; B, dactylus of right
second pereopod, mesial (setae omitted); C, left third pereopod, lateral; D, dactylus of left third
pereopod, mesial (setae omitted). Neotype female (sl 2.5 mm; CBM-ZC 6383).

brown and cream. Ocular peduncles general-
ly light brown, distal part darker, without
distinct transverse bands or longitudinal
stripes. Antennular and antennal peduncles
light brown. Right chela generally right
brown; dactylus with 2 reddish brown stripes
(one between dorsomesial rows of spines and
shorter one on mesial face proximally);
spines on dorsal surface (including those on
dorsolateral margin) whitish; mesial face of
palm with dark brown patch; carpus with 3
dark brown stripes on dorsal surface (lateral
2 stripes broad, rather obscurely defined, and

mesial stripe along dorsomesial margin);
mesial face of carpus with 1 dark brown
stripe medially; ventromesial face of carpus
dark brown; merus mottled with irregular
pattern of dark brown and cream. Second
and third pereopods (Fig. 24A) generally
light yellowish brown longitudinally striped
by reddish brown; dactyli each with 3 stripes
on lateral face; propodi each with 4 stripes
visible in lateral view, dorsal and ventral
surfaces without stripe; carpi each with 3
lateral stripes; meri each with 3 lateral
stripes and occasionally with indistinct patch
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of reddish brown proximoventrally.

Size. Male sl 1.9 mm, females sl 2.2-2.5
mm.

Distribution and habitat. So far known only
from Okinawa Island, Ryukyu Islands; lower
intertidal. The specimens used gastropod
shells for microhabitat, and inhabited on a
small colony of a live coral Pociropora sp. on
sand flat area.

Pagurus insulae Asakura, 1991
(Figs. 6-11, 24E)

Pagurus insulae Asakura, 1991: 793, figs. 1, 2;
Asakura et al, 1993: 5, fig. 3; Asakura,
1995: pl. 97, fig. 8, 363; Komai, 1999: 2 (list).

Material examined. Holotype. Chichi-jima
Island, Ogasawara Islands, intertidal, 1986
and 1989 (no exact date given), hand, coll. A.
Asakura, male (sl 3.4 mm) (CBM-ZC 711).

Paratypes. Okumura, Sakaiura and Toufu-
iwa on Chichi-jima Island, intertidal, 1986
and 1989 (no exact date was given), hand,
coll. A. Asakura, 15 males (sl 1.6-3.4 mm), 6
females (sl 1.8-2.6 mm), 4 ovigerous females
(sl 2.0-2.5 mm) (CBM-ZC 712).

Other material. Miyanohama Beach, Chichi-
jima Island, intertidal, 15 October 1997, hand,
coll. T. Komai, 1 male (sl 3.3 mm) (CBM-ZC
6480); same locality, intertidal, 16 June 1995,
hand, coll. M. Osawa, 1 female (sl 2.3 mm)
(NSMT-Cr 15147); Kopepe Beach, Chichi-jima
Island, intertidal, 25 September 2000, hand,
coll. M. Osawa, 1 male (sl 2.5 mm) (NSMT-Cr
15148).

Supplemental description. Eleven pairs of
biserial phyllobranchiae.

Rostrum (Fig. 6A) triangular, terminating
subacutely or acutely, exceeding lateral pro-
jections, but not reaching anterior margin of
interocular lobe; dorsal surface of shield (Fig.
6A) slightly convex, with some pairs of tufts
of short to moderately long setae laterally
and 1 median tuft of setae; paragastric
grooves inconspicuous. Posterior carapace
(Fig. 6B) membranous except for weakly
calcified anterior part of posteromedian
plate, with paired tufts of moderately short
setae; cardiac sulci slightly diverging poste-
riorly, reaching beyond midlength of poste-
rior carapace; sulci cardiobranchialis short,
but occasionally reaching to midlength of

posterior carapace.

Ocular peduncles (Fig. 6A) moderately
stout, 0.6-0.8 of shield length; corneas slight-
ly inflated, maximal diameter slightly great-
er than basal diameter of ocular peduncle.
Interocular lobe (Fig. 6A) visible in dorsal
view, with slightly concave anterior surface.

Antennular peduncles (Fig. 6A), when fully
extended, overreaching cornea by 0.1-0.2
length of ultimate segment. Ultimate seg-
ment 1.4-1.5 times as long as penultimate
segment, somewhat widened distally in later-
al view, with few short setae on dorsal sur-
face. Basal segment unarmed on lateral face
or distolateral margin of statocyst lobe.

Antennal peduncles (Fig. 6A) not reaching
or reaching corneas. First segment with
small spine laterad of antennal gland open-
ing on ventromesial distal margin. Antennal
acicle moderately slender, arcuate, reaching
beyond base of cornea, but not reaching
distal margin of cornea, with row of stiff
setae on mesial margin. Antennal flagellum
long, distinctly overreaching fully extended
right cheliped.

Mouthparts (Fig. 7A-F) asillustrated. Endo-
pod of maxillule (Fig. 7B) with weakly pro-
duced inner lobe, outer lobe obsolete. Third
maxilliped (Fig. 7F) with moderately stout to
stout endopod; propodus occasionally nota-
bly thickened in males; carpus without dor-
sodistal spine; merus unarmed on dorsodistal
and ventromesial margins; ischium (Fig. 15G)
with crista dentata composed of fine row of
small corneous teeth, 1 accessory tooth pres-
ent; basis (Fig. 7G) with 1 or 2 small tooth on
mesial margin; exopod reaching or slightly
overreaching distal margin of merus.

In males (sl 2.5-3.4 mm), right cheliped
(Fig. 8A-C) showing tendency toward elonga-
tion with increase of body size. Chela gener-
ally subovate in dorsal view, twice length of
greatest width; fingers somewhat depressed
dorsoventrally, with prominent hiatus. Dac-
tylus distinctly shorter than palm; dorsal sur-
face with row of moderately small spines
adjacent to dorsomesial margin; dorsomesial
margin distinctly delimited by row of numer-
ous small spines and tufts of moderately
short setae; mesial face with irregular row of
spines adjacent to dorsomesial margin; ven-
tral surface with rows of tufts of setae; cut-
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Fig. 6. Pagurus insulae Asakura, 1991. A, shield and cephalic appendages, dorsal; B, carapace, dorsal
(setae on shield omitted); C, left fourth pereopod, lateral; D, coxae of fifth pereopods and eighth
thoracic sternite, ventral; E, anterior lobe of sixth thoracic sternite; F, telson, dorsal; G, terminal
margins of telson, posterodorsal. Holotype male (sl 3.4 mm; CBM-ZC 711).

ting edge with row of calcareous teeth, termi-
nating in small corneous claw. Palm slightly
shorter than carpus; dorsal surface slightly
convex, without delineation of dorsomesial
margin, covered with numerous small spines

(generally increasing in size distally), spinu-
lose tubercles and granules extending onto
fixed finger, and with rather sparse short to
long setae; dorsolateral margin delimited by
row of small spines increasing in size distally;
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Fig. 7. Pagurus insulae Asakura, 1991. Mouthparts.
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A, right mandible, dorsal; B, right maxillule,

ventral; inset, endopod, lateral; C, right maxilla, ventral; D, right first maxilliped, ventral; E, left
second pereopod, ventral; F, left third maxilliped, lateral; G, ischium and basis of left third maxilliped,

dorsal. Holotype male (sl 3.4 mm; CBM-ZC 711).

lateral face covered with small, rounded tu-
bercles occasionally forming short obliquely
vertical rows and few short setae; mesial face
densely covered with small spines or tuber-
cles and few short setae; ventral surface
weakly convex, with some low protuber-
ances and short setae. Carpus about 1.6
times longer than distal width, subequal in
length to merus; dorsal surface covered with
small spines and tubercles, occasionally ar-
ranged in short to moderately short trans-
verse rows, and rather sparse tufts of moder-
ately short setae; dorsolateral and dorso-

mesial margins not delimited; lateral face
covered with small, low tubercles occasional-
ly arranged in short obliquely vertical rows
and with few short setae, ventrolateral distal
margin with row of small spines; mesial face
covered with small spines and low, simple or
bifid tubercles, and also with short denticu-
late ridges proximally; ventral surface in-
flated, with numerous low tubercles and few
short setae. Merus with row of short trans-
verse ridges each bearing moderately short
setae on dorsal surface, distalmost ridge den-
ticulate, extending onto lateral and mesial

—126—



Reassessment of Pagurus pilosipes

o
>

(o]
O oo
003

o
o

]
° o
9o
oo
]
o

Fig. 8. Pagurus insulae Asakura, 1991. Right cheliped. A, chela and carpus, dorsal (setae omitted);
B, entire cheliped, mesial; C, same, lateral. Holotype male (sl 3.4 mm; CBM-ZC 711).

faces; dorsodistal margin with row of small
denticles; lateral face with scattered, small,
low tubercles and tufts of short setae, ven-
trolateral margin with row of small spines in
distal half; mesial face with some tufts of

short setae dorsally and short denticulate
ridges or low tubercles ventrally, ventrome-
sial margin with row of small, sharp or blunt
spines; ventral surface with some low tuber-
cles and sparse setae, but without prominent
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Fig. 9. Pagurus insulae Asakura, 1991. Right cheliped. A, chela, dorsal (setae omitted); B, carpus,
dorsal (setae omitted); C, entire cheliped, lateral (setae omitted); D, same, mesial. Paratype female (sl
2.6 mm; CBM-ZC 712).

—128—



Reassessment of Pagurus pilosipes

tubercle. Ischium with short to moderately
short setae on every surface; ventromesial
margin with row of spinules; ventrolateral
margin also with row of tiny spines.

In females and small males (sl 1.6—-1.7 mm),
right cheliped (Fig. 9A-D) not particularly
elongate. Chela subtriangular in dorsal view,
1.3-1.4 times as long as wide; no distinct
hiatus between fingers. Dactylus longer than
palm; dorsal surface with tufts of long setae
and several small spines, those adjacent to
dorsomesial margin occasionally forming in-
conspicuous row; dorsomesial margin clearly
delimited by row of small spines; mesial face
unarmed, but with tufts of moderately long
setae; cutting edge with small calcareous
teeth in proximal 0.6 and fine row of rather
long corneous teeth in distal 0.4, terminating
in large corneous claw. Palm distinctly
shorter than carpus, dorsal surface weak-
ly convex, with numerous (but not extreme-
ly dense) small spines arranged in 7 or 8 ir-
regular rows and tufts of long setae; dorso-
lateral margin delimited by row of large
spines; dorsomesial margin clearly delimited
by row of small, occasionally blunt spines;
lateral face with low, simple or bifid tuber-
cles and few setae; mesial face with few
low protuberances dorsally and tufts of
setae; ventral surface slightly convex, with
few low protuberances and tufts of long
setae. Carpus only slightly longer than dis-
tal width; dorsal surface with numerous,
scattered, small to large spines and tufts of
long setae; dorsomesial margin delimited by
row of large spines; lateral face with scatter-
ed small, low tubercles, ventrolateral distal
margin with row of small spines; mesial face
with simple or bifid, low protuberances ad-
jacent to dorsomesial margin, ventromesi-
al distal margin with row of blunt spines;
ventral surface strongly convex, with some
low protuberances and long setae. Merus
with short transverse ridges on dorsal sur-
face, dorsodistal margin denticulate; lateral
face with small, low tubercles occasionally
forming short rows; ventrolateral margin
with row of spines increasing in size distally;
mesial face nearly smooth except for few low
protuberances adjacent to ventromesial mar-
gin, ventromesial margin with row of small
spines; ventral surface with large tubercle.

Ischium with sparse, tiny tubercles on ven-
tromesial margin; ventrolateral margin un-
armed.

Left cheliped (Fig. 10A-E) more slender in
males than in females. Chela subovate in
dorsal view, 2.0-2.1 times as long as wide in
males, 1.8-1.9 times as wide in females; prom-
inent hiatus between fingers in males, but no
hiatus in females. Dactylus distinctly longer
than palm; dorsal surface with some small
spines proximally and tufts of short to mod-
erately long setae, dorsomesial margin not
delimited; mesial face with few tiny tubercles
proximally and tufts of long setae; ventral
surface with tufts of long setae; cutting edge
with row of small corneous teeth in males,
with row of small calcareous teeth in proxi-
mal 0.6 and row of small corneous teeth in
distal 0.4 in females. Palm distinctly shorter
than carpus; dorsal surface somewhat elevat-
ed in midline, but not crested, with 4 or 5
rows of spines extending onto fixed finger
(spines on 2 median rows larger than others);
mesial part of dorsal surface with few tiny
tubercles or low protuberances; numerous
tufts of long setae scattered on dorsal surface
of palm including fixed finger; lateral margin
not clearly delimited in males, weakly delim-
ited by row of small tubercles in females;
dorsomesial margin not clearly delimited;
mesial face with few low protuberances and
short setae; ventral surface slightly convex,
with tufts of long setae. Cutting edge of fixed
finger with row of small corneous teeth in
distal 0.4-0.6. Carpus somewhat compressed
laterally, slightly widened distally in dorsal
view; dorsolateral and dorsomesial margins
each delimited by row of spines increasing in
size distally and tufts of long setae (spines
larger in females than in males), surface be-
tween margins unarmed; lateral face with
low, occasionally bifid or multifid tubercles,
and with few setae, ventrolateral margin
with row of small tubercles; mesial face with
few low protuberances and tufts of long
setae, ventromesial distal margin smooth;
ventral surface weakly inflated, with tufts of
long setae. Merus with row of short trans-
verse and moderately short setae on dorsal
surface, dorsodistal margin unarmed; lateral
face with tiny low tubercles or low protuber-
ances and few short setae, ventrolateral

—129—



T. Komai

/) M

Ty
%

Z
7)
7/,

D)

g
7

74

Fig. 10. Pagurus insulae Asakura, 1991. Left chelipeds. A, chela and carpus, dorsal (setae omitted);
B, E, entire chelipeds, lateral (setae omitted); C, entire cheliped, mesial; D, chela, dorsal (setae omitted).
A-C, holotype male (sl 3.4 mm; CBM-ZC 711); D, E, paratype female (sl 2.6 mm; CBM-ZC 712).

margin with 5-7 moderately small spines;
mesial face almost smooth, with few short
ridges ventrally, ventromesial margin with
row of small spines; ventral surface with
very large tubercle occasionally directed pos-

teriorly (sometimes greatly reduced in
males), and with scattered tufts of long setae.
Ischium with row of small spines on ven-
tromesial margin; tufts of long setae on lat-
eral and ventral surfaces.
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0.5 mm

Fig. 11. Pagurus insulae Asakura, 1991. A, right second pereopod, lateral; B, dactylus of right
second pereopod, mesial (only mesial setae illustrated); C, left third pereopod, lateral; D, dactylus of
left third pereopod, mesial (only mesial setae illustrated); E, dactylus and propodus of left third
pereopod, lateral. A-D, holotype male (sl 3.4 mm; CBM-ZC 711); E, paratype female (sl 2.6 mm;
CBM-ZC 712).

—131—



T. Komai

Second pereopods (Fig. 11A) showing ten-
dency toward elongation in males; row of
tufts of moderately short to long setae pres-
ent on dorsal and ventral surfaces of each
segment. Dactyli 0.9-1.1 times as long as
propodi; lateral faces each with shallow
median sulcus and rows of tufts of long setae
dorsally and ventrally; mesial faces (Fig. 11B)
each with row of corneous spinules dorsally
and row of tufts of long setae ventrally; ven-
tral margins each with 7-12 moderately
short corneous spines. Propodi unarmed on
dorsal surfaces; lateral and mesial faces with
rows of tufts of long setae dorsally and ven-
trally; ventral surfaces not tuberculate, with
row of 3 or 4 short corneous spines in distal
half. Carpi each with only dorsodistal spine
on dorsal surface. Meri with ventral margins
each bearing row of small spines or low pro-
tuberances, ventrolateral distal margin with
some spinules.

Third pereopods (Fig. 11C, E) dissimilar
from right to left in both sexes. Dactyli 1.0-
1.1 times as long as propodi; dorsal surfaces
unarmed; lateral faces smooth on right or
bearing short rows of small calcareous tuber-
cles ventrally on left (tubercles sometimes
reduced in males); mesial faces (Fig. 11D)
each with row of widely-spaced corneous spi-
nules on either side of shallow median sulcus;
ventral margins each with 9-13 moderately
short corneous spines. Propodi moderately
slender in males, stout in females, lateral
faces smooth (right) or bearing rows of small
calcareous tubercles ventrally (left; tubercles
occasionally reduced in males); ventral sur-
faces only slightly tuberculate (right) or
slightly to somewhat tuberculate or denticu-
late, terminating distally in small spine (left),
with row of 3 or 4 short corneous spines
mesially (distalmost spine shorter than distal
spines on dactylus).

Fourth pereopods (cf. Fig. 6C) semichelate,
generally similar to right to left; dorsal sur-
faces of propodi, carpi and meri and ventral
surfaces of meri with numerous long setae.
Propodus moderately deep with convex ven-
tral margin, rasp consisting of 5 or 6 rows of
corneous scales; mesial face flat.

Fifth pereopods with paired gonopores in
males (Fig. 6D), left gonopore partially ob-
scured by tufts of setae.

Anterior lobe of sixth thoracic sternite
(Fig. 6E) subsemicircular, slightly skewed to
left, with numerous long setae on anterior
surface. Eighth thoracic sternite (Fig. 6D)
with 2 rounded lobes moderately separated
and somewhat produced ventrolaterally,
each with numerous setae anterolaterally.

Telson (Fig. 6F) with deep transverse in-
dentations; median cleft small; terminal mar-
gins slightly oblique or concave, with row of
12-14 spinules (2—4 spinules at outer angle
calcareous, larger than other corneous spi-
nules) (Fig. 6G).

Color in life. Shield light gray, with faint
dark brown markings laterally. Right cheli-
ped generally dark gray-brown; distal part of
dactylus whitish; spines on dorsal surface
and low protuberances on ventral surface
paler; carpus with white longitudinal stripe
on dorsal surface mesially; spines comprising
dorsomesial rows of carpus dark gray-brown,
while spines on dorsal surface whitish;
darker, irregularly spotted markings on lat-
eral and mesial faces of carpus; merus with
white transverse band subdistally, dark gray-
brown area on lateral and mesial faces irreg-
ularly spotted by white. Color pattern of left
cheliped generally similar to that of right,
but marking on mesial face of carpus form-
ing clear stripe. Ambulatory legs generally
white with distinct dark gray-brown stripes;
dactyli with dorsal and ventral surfaces dark
gray-brown, lateral and mesial faces each
with median stripe; propodi and carpi with
white dorsal and dark gray-brown ventral
surfaces, lateral and mesial faces each with 2
distinct stripes (1 dorsal and 1 median);
dorsal stripes on lateral faces of propodi usu-
ally reaching distal end (cf. Fig. 24E); meri
each with 3 stripes on lateral face (middle
and ventral stripes occasionally connected
distally).

Size. Males sl 1.6-3.4 mm; females sl 1.8—
2.6 mm, ovigerous females sl 2.0-2.5 mm.

Variations. As is apparent from the above
description, great morphological variations
are observed in the length and armature of
the right cheliped, armature of the merus of
the left cheliped and dissimilarity of orna-
mentation on the third pereopods. The right
cheliped is notably elongate in the three rela-
tively large males (sl 3.3-3.4 mm). The dorsal
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surfaces of the right palm and carpus are
densely covered with small spines or tuber-
cles, but with few tufts of setae in 13 males (sl
2.5-3.4 mm), while it bears larger spines ar-
ranged in seven or eight irregular rows and
numerous tufts of longer setae in all females
and three small males (sl 1.6-1.7 mm). The
ventral tubercles on the meri of the chelipeds
are constantly well-developed in females, but
they show a tendency toward reduction with
increase of the body size in males. In the
three small males (sl 1.6-1.7 mm), the ventral
tubercles on the meri of the chelipeds are
well developed as in females, but they are
rudimentary in 11 larger males (sl 2.6-3.0
mm); in the three largest specimens (sl 3.3-3.4
mm), the meral tubercles are completely
absent. The ventrolateral rows of small cal-
careous tubercles are present on the lateral
surface of the propodus of the left third pereo-
pod in all females and three small males, but
absent or greatly reduced in other 11 males.

Notable thickening of the propodus of the
third maxilliped is observed in five males (sl
2.8-3.4 mm).

Distribution. So far known only from Chichi-
jima Island, Ogasawara Islands; intertidal to
subtidal. Found to use gastropod shells for
microhabitat (Asakura, 1991).

Remarks. In the original description of P.
insulae, Asakura (1991) compared the species
with P. filholi (as P. geminus McLaughlin,
1976) and a species believed at that time to
represent P. pilosipes (=P. nigrivittatus sp.
nov.; see “Discussion”). He considered that
the armature and setation of the chelipeds,
ornamentation of the left third pereopod and
coloration in life provided diagnostic fea-
tures in discriminating P. insulae from the
two relatives. During this study, however, it
has been found that intraspecific variations
in morphology of the chelipeds and ambula-
tory pereopods were not considered in the
original description of P. insulae. The charac-
ters proposed by Asakura (1991) in dis-
tinguishing P. insulae from P. nigrivittatus sp.
nov., i.e. the dorsal armature and setation of
the right palm, the development of the ven-
tral tubercles on the cheliped meri, and the
presence or absence of the ventrolateral rows
of calcareous tubercles on the propodus of
the left third pereopod are subject to consid-

erable variation in both P. insulae and P.
nigrivittatus (see “Variations” under account
of respective species). Additionally, Asakura
(1991) noted in “Remarks” section that the
stripes on the ambulatory legs are more red-
dish in P. insulae than in P. nigrivittatus sp.
nov. (as P. pilosipes), although he described
the stripes as being dark brown in “Colora-
tion” section. It has been found that, in fact,
the stripes on the ambulatory legs are simi-
larly dark brown in life in the two species.
As discussed later, there are some other dif-
ferences which warrant full specific status
for P. insulae and P. nigrivittatus sp. nov.

Inconsistency is found between the speci-
mens used by Asakura (1991) for preparation
of drawings and the given illustrations. For
example, the armature on the chela and
carpus of the right cheliped of the holotype
figured by Asakura (1991, fig. 1b) is consider-
ably different from that actually observed on
the holotype. The spines on the right palm
and carpus are much smaller and more nu-
merous in the holotype than those il-
lustrated. The antennal acicles are actually
longer and more slender in the holotype than
those illustrated. According to Asakura’s
(1991) illustration (Fig. 2b), there is no trace
of the inner lobe on the maxillule endopod
and the distal part of the endopod bears three
setae. However, in fact, the inner lobe is
weakly produced with one apical bristle;
there are no setae on the distal part. The
crista dentata of the third maxilliped is fine,
unlike that illustrated. Many spiniform setae
on the telson are illustrated by Asakura
(1991, fig. 1f). However, there are no such
numerous spiniform setae on the telson in
the holotype.

Pagurus erythrogrammus sp. nov.
(Figs. 12-15, 24C, 25A)

Pagurus pilosipes—Miyake, 1978: 91 (part),
fig. 34a. Not Pagurus pilosipes (Stimpson,
1858).

Material examined. Holotype. Sea of Japan:
Takasa, Echizen, Fukui Prefecture, 2 m, 29
May 2001, SCUBA diving, coll. T. Sugimoto,
male (sl 3.3 mm) (CBM-ZC 6495).

Paratypes. Japan Boso Peninsula: Ashika-
ne, off Kamogawa, 20m, 18 Oct 1995,
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SCUBA, coll. J. Okuno, 1 female (sl 2.2 mm)
(CBM-ZC 6498); Hasama Beach, Tateyama,
Boso Peninsula, intertidal, 2 May 1996, hand,
coll. T. Komai, 1 male (sl 2.3 mm), 3 ovigerous
females (sl 1.8-2.2mm) (CBM-ZC 6496),
Hasama Beach, Tateyama, 16 May 1996,
hand, coll. T. Komai, 3 males (sl 2.3-2.9 mm),
1 female (sl 2.0 mm) (CBM-ZC 6497); same
data, 1 male (sl 3.0 mm) (MNHN-Pg); Igai-jima
Islet, Kamogawa, 16m, 24 June 2001,
SCUBA, coll. J. Okuno, 1 male (sl 4.0 mm)
(CMNH-ZC 628); Hatto-ne, off Kamogawa, 15
m, 26 November 2000, SCUBA, coll. J. Okuno,
1 male (sl 2.1 mm) (CMNH-ZC 1010); same
data, 1 male (sl 2.1 mm), 1 female (sl 2.1 mm)
(CMNH-ZC 1011); Ashika-ne, off Kamogawa,
26 m, 26 November 2000, SCUBA, coll. J.
Okuno, 1 male (sl 2.5 mm) (CMNH-ZC 1012);
Okinoshima, Tateyama, 5.5 m, 28 June 2002,
SCUBA, 1 ovigerous female (sl 1.6 mm)
(CMNH-ZC 1013). Sagami Bay: Kamegi-sho,
14 m, 24 July 1960, dredge, 1 male (sl 3.4
mm), Miyake (1978) det. no. 385 (NSMT-CrR
1803); same data, 1 male (sl 2.2 mm), 1 ovig (sl
1.9 mm), Miyake (1978) det. no. 388 (NSMT-
CrR 1806); same locality, 16 m, 28 July 1960,
dredge, 1 ovigerous female (sl 2.2 mm),
Miyake (1978) det. no. 408 (NSMT-CrR 1826);
same locality, 25 July 1960, dredge, 1 male (sl
1.6 mm), Miyake (1978) det. no. 409 (NSMT-
CrR 1827); same locality, 28 July 1960,
dredge, 1 male (sl 3.2 mm), Miyake (1978) det.
no. 411 (NSMT-CrR 1829); similar locality, 14
m, 25 July 1960, dredge, 1 male (sl 3.6 mm),
Miyake det. no. 416 (NSMT-CrR 1834); 2 km
off west north-by-west of Jogashima Islet,
57-75 m, 3 February 1962, dredge, 1 ovig (sl
2.1 mm), Miyake (1978) det. no. 4565 (NSMT-
CrR 1965); Futo, Izu Peninsula, 10 m, 1995,
SCUBA, coll. M. Mitsuhashi, 2 males (sl 1.5,
1.7 mm) (CBM-ZC 6499); Yahatano, Izu Penin-
sula, 2 m, 12 July 1998, SCUBA, coll. M. Mitsu-
hashi, 1 female (sl 2.5 mm). Kii Peninsula:
Sabiura, Kushimoto, 5-10 m, December 1994,
SCUBA, coll. K. Nomura, 1 male (sl 2.9 mm)
(CBM-ZC 6500). Sea of Japan: Oaji Beach,
Koshino, Fukui Prefecture, 2 m, 22 May 2000,
SCUBA, coll. T. Sugimoto, 1 male (sl 2.4 mm)
(CBM-ZC 6501); Kaji, Mikuni, Fukui Prefec-
ture, 2 m, 24 May 2001, SCUBA diving, coll.
T. Sugimoto, 1 male (sl 3.0 mm) (CBM-ZC
6502); same locality, 28 Aug 2001, coll. T.

Sugimoto, 1 male (sl 1.7 mm) (CBM-ZC 6503);
Saki, Mikuni, 2m, 18 September 2001,
SCUBA, coll. T. Sugimoto, 3 males (sl 1.5-1.6
mm), 1 female (sl 1.5 mm) (CBM-ZC 6504);
Yasujima, Mikuni, 6 m, 27 Aug 2001, SCUBA
diving, coll. T. Sugimoto, 2 females (sl 1.4, 2.8
mm) (CBM-ZC 6505); Takasa, Echizen, Fukui
Prefecture, 2 m, 29 May 2001, SCUBA diving,
coll. T. Sugimoto, 1 male (sl 2.9 mm) (CBM-ZC
6506).

Description. Eleven pairs of biserial phyl-
lobranchiae.

Shield (Fig. 12A) 1.1-1.2 times as long as
broad; rostrum triangular, well produced, ter-
minating acutely, distinctly overreaching lat-
eral projections, reaching anterior margin of
interocular lobe, basally with tuft of short
setae; lateral projections obtusely triangular,
with or without small submarginal spine; an-
terior margin between rostrum and lateral
projections concave; anterolateral margins
sloping or slightly terraced; posterior margin
roundly truncate; dorsal surface weakly
convex, with some pairs of tufts of short
setae laterally and 1 median tuft of setae;
paragstric grooves inconspicuous. Posterior
carapace generally membranous except for
weakly calcified anterior part of post-
eromedian plate, with paired tufts of short to
moderately long setae; cardiac sulci nearly
subparallel, reaching beyond midlength of
posterior carapace; sulci cardiobranchialis
short.

Ocular peduncles (Fig. 12A) moderately
slender, 0.6-0.7 of shield length, weakly in-
flated basally, with 2 rows of short setae on
dorsomesial faces; corneas weakly dilated,
maximal diameter subequal to basal diame-
ter of peduncle. Ocular acicles (Fig. 12A)
moderately separated basally, subovate, with
submarginal terminal spine; dorsal surface
slightly concave, with 1 or 2 short setae.
Interocular lobe (Fig. 12A) with concave an-
terior surface.

Antennular peduncles (Fig. 12A), when
fully extended, overreaching corneas by
length of 0.1-0.2 of ultimate segment. Ulti-
mate segment 1.4-1.6 times as long as penul-
timate segment, widened distally in lateral
and ventral views. Basal segment unarmed
on lateral face or laterodistal margin of stato-
cyst lobe.
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Fig. 12. Pagurus erythrogrammus sp. nov. A, shield and cephalic appendages, dorsal (setae on left
antenna omitted); B, endopod of left maxillule, lateral; C, left third maxilliped, lateral; D, ischium and
basis of left third maxilliped, dorsal (setae omitted); E, left fourth pereopod, lateral; F, coxae of fifth
pereopods and eighth thoracic sternite, ventral; G, anterior lobe of sixth thoracic sternite, ventral; H,
telson, dorsal. A, C-H, holotype male (sl 3.3 mm; CBM-ZC 6495); B, paratype male (sl 2.3 mm; CBM-ZC

6496).
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Antennal peduncles (Fig. 12A) reaching or
slightly overreaching corneas. Fifth and
fourth segmens with few tufts of short setae.
Third segment with small spine at ventro-
mesial distal angle. Second segment with
dorsolateral distal angle produced, reaching
proximal 0.2-0.3 of fourth segment, terminat-
ing in simple or bifid spine, dorsomesial
distal angle with small spine. First segment
with spinule on lateral face distally, ventro-
mesial distal margin produced, with small
simple or bifid spine. Antennal acicle arcu-
ate, reaching or overreaching base of cornea,
terminating in sharp spine; mesial margin
with row of rather sparse tufts of short to
moderately long setae.

Mouthparts generally similar to those of P.
pilosipes. External lobe of endopod of maxil-
lule (Fig. 12B) recurved. Third maxilliped
(Fig. 12C) moderately stout; propodus not
widened; carpus unarmed on dorsodistal
margin; merus unarmed on dorsodistal
margin, but with spine on ventromesial
margin; ischium (Fig. 12D) with well devel-
oped crista dentata and 1 accessory tooth;
basis (Fig. 12D) with 2 small, but conspicuous
teeth on mesial margin; exopod reaching
midlength of carpus.

Right cheliped (Fig. 13A-C) larger than left
cheliped. Chela subovate in dorsal view;
fingers not strongly depressed dorsoventral-
ly, without distinct hiatus. Dactylus slightly
shorter than palm; dorsal surface with tufts
of setae and single or double row of small
spines on dorsal midline, dorsomesial margin
delimited by row of small spines; mesial and
ventral faces unarmed, but with row of tufts
of setae; cutting edge with row of calcareous
teeth of various size in proximal 0.7-0.8 and
row of small corneous teeth in distal 0.2-0.3,
terminating in small calcareous claw. Palm
shorter than carpus; dorsal surface convex,
with moderately spaced, small to moderately
small spines arranged in 7 or 8 irregular rows
(lateral rows extending onto fixed finger)
usually obscured by dense covering of tufts
of long plumose setae; dorsolateral and dor-
somesial margins each delimited by row of
small spines; lateral face with low, occasion-
ally bifid protuberances and moderately
short to long setae; mesial face with scat-
tered, small, low tubercles, bifid or multifid,

low protuberances and tufts of setae; ventral
surface with few low protuberances and scat-
tered tufts of long setae. Cutting edge of
fixed finger with row of calcareous teeth (1
subproximal tooth prominent), terminating
in calcareous claw in males or corneous claw
in females. Carpus subequal in length to
merus, somewhat widened distally in dorsal
view; dorsal surface with few tiny tubercles
or spinules (occasionally with row of spinules
on midline) and numerous tufts of long setae;
dorsolateral margin not delimited; dorso-
mesial margin delimited by single or double
row of small to moderately small spines; dor-
sodistal margin with row of tiny tubercles;
lateral face dorsally with short denticulate
ridges and tufts of long setae, ventrolateral
margin with row of small spines distally;
mesial face with low protuberances bearing
long setae, ventromesial distal margin with
small spines and tubercles; ventral surface
somewhat inflated, with low protuberances
and tufts of long setae. Merus with row of
tufts of setae on dorsal surface and trans-
verse ridges in distal half (distalmost ridge
extending to mesial face), dorsodistal margin
unarmed; lateral face with few tufts of setae
dorsally and small tubercles ventrally, ventro-
lateral margin with row of small to moderate-
ly large spines and long setae; mesial face
ventrally with small tubercles and low protu-
berances but otherwise smooth, ventromesial
margin with row of small spines and long
setae; ventral surface lacking prominent tu-
bercle, with scattered tufts of long setae. Is-
chium with few tufts of setae on dorsal and
ventral surfaces; ventromesial margin with
row of obsolete tubercles.

Left cheliped (Fig. 14A-C) reaching base to
midlength of dactylus of right cheliped.
Chela subovate in dorsal view; no hiatus be-
tween fingers. Dactylus distinctly longer
than palm, but not exceeding twice length of
palm; dorsal surface with few tiny tubercles
proximally and rows of tufts of short to mod-
erately long setae, dorsomesial margin not
delimited; mesial and ventral faces with tufts
of moderately short to long setae; cutting
edge with fine row of small corneous teeth.
Palm distinctly shorter than carpus; dorsal
surface somewhat elevated in midline, but
not crested, with 2 irregular rows of moder-
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Fig. 13. Pagurus erythrogrammus sp. nov. Right cheliped. A, chela and carpus, dorsal (setae
omitted); B, entire cheliped, lateral; C, same, mesial (setae omitted). Holotype male (sl 3.3 mm; CBM-ZC
6495).
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Fig. 14. Pagurus erythrogrammus sp. nov. Left cheliped. A, chela and carpus, dorsal (setae omitted);
B, entire cheliped, mesial (setae omitted); C, same, lateral. Holotype male (sl 3.3 mm; CBM-ZC 6495).

ately small spines extending onto fixed
finger and decreasing in size distally, mesial
part with few small tubercles or spines; nu-
merous tufts of long setae obscuring entire
dorsal surface (including fixed finger); dorso-
lateral margin of palm proper not delimited
but that margin of fixed finger weakly delim-
ited by row of small spines; dorsomesial
margin not delimited; lateral face with scat-
tered low tubercles or protuberances and
tufts of short setae; mesial face with few low
tubercles and tufts of setae; ventral surface

convex, with scattered tufts of long setae.
Cutting edge of fixed finger with row of tiny
calcareous teeth, 3 or 4 subdistal teeth inter-
spersed with row of small corneous teeth.
Carpus moderately compressed laterally,
somewhat widened distally in dorsal view;
dorsolateral and dorsomesial margins each
with row of spines increasing in size distally
and tufts of long setae, surface between mar-
gins unarmed; lateral face with scattered low
tubercles and with tufts of short to moderate-
ly long setae, ventrolateral margin with row
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of small spines; mesial face dorsally with
large, low protuberances bearing long setae,
ventrally with tufts of setae, ventromesial
distal margin unarmed; ventral surface in-
flated, with small, low protuberances and
tufts of long setae. Merus with row of short
transverse ridges and moderately long setae
on dorsal surface, dorsodistal margin un-
armed; lateral face weakly granular, with
moderately short setae dorsally, ventrolat-
eral margin with row of moderately small
spines; mesial face ventrally with large, low
protuberances bearing long setae, but other-
wise nearly smooth, ventromesial margin
with row of small spines; ventral surface
slightly concave, lacking prominent tubercle,
but with scattered tufts of long setae. Ischium
with row of small spines or tubercles on ven-
tromesial margin.

Second pereopods (Fig. 15A) moderately
long and slender; row of tufts of moderately
short to long setae on dorsal and ventral
surfaces of each segment. Dactyli 0.9-1.1
times as long as propodi, moderately slender
(right dactylus at most 6.4 times as long as
high); in lateral view nearly straight or slight-
ly curved, in dorsal view, straight; terminat-
ing in large corneous claw; dorsal surfaces
unarmed; lateral faces each with faint
median sulcus and rows of tufts of long setae
dorsally and ventrally; mesial faces (Fig. 15B)
also faintly sulcate medially, with row of
sparse setae dorsally, but unarmed or with 1
or 2 corneous spinules distally; ventral mar-
gins each with 7-11 long corneous spines.
Propodi distinctly longer than carpi; dorsal
surfaces unarmed; lateral and mesial faces
each with rows of long setae dorsally and
ventrally; ventral surfaces not tuberculate,
with 4-6 corneous spines increasing in size
distally on distal half. Carpi each with only
dorsodistal spine on dorsal surface; lateral
faces each with 2 rows of tufts of long setae
on dorsal half. Meri each with low transverse
ridges on dorsal surface; lateral faces each
with few tufts of short setae; ventral margins
each with row of small spines or low protu-
berances, ventrolateral distal margin usually
smooth.

Third pereopods (Fig. 15C, E) similar in
males, dissimilar from right to left in females;
setation generally similar to that of second

pereopods. Dactyli 0.9-1.0 times as long as
propodi (left dactylus at most 6.5 times as
long as high); dorsal surfaces unarmed; later-
al face only faintly sulcate, with rows of tufts
of setae dorsally and ventrally (some ventral
setae occasionally elongate and bearing nu-
merous, long setules); mesial faces (Fig. 15D)
each with row of 4-6 widely-spaced corneous
spinules dorsally and 2 or 3 corneous spi-
nules ventrally; ventral margins each with 7—
12 long corneous spines. Propodi moderately
slender; lateral face without ventral rows of
small calcareous tubercles, but occasionally
with some long plumose setae ventrally; ven-
tral surface of left only slightly tuberculate
in males (Fig. 15C), distinctly tuberculate in
females, each with row of 5-7 long corneous
spines (distalmost spine subequal or longer
than distal spines on dactylus) (Fig. 15E).
Carpi each with only dorsodistal spine on
dorsal surface. Meri each with smooth ven-
tral margin. Paired gonopores in females.

Fourth pereopods (Fig. 12E) semichelate,
generally similar to right to left; dorsal sur-
faces of propodi, carpi and meri and ventral
surfaces of meri with numerous long setae.
Dactylus nearly straight, terminating in
small corneous claw, with row of small corne-
ous teeth on ventral margin, lacking pre-
ungual process. Propodus moderately deep
with convex ventral margin, rasp consisting
of 3 or 4 rows of corneous scales; mesial face
flat.

Fifth pereopod chelate; paired gonopores
in males, left gonopore partially obscured by
tufts of short setae (Fig. 12F).

Anterior lobe of sixth thoracic sternite
(Fig. 12G) subsemicircular, slightly skewed
to left, with numerous long setae on anterior
surface. Eighth thoracic sternite (Fig. 12F)
with 2 rounded lobes narrowly separated and
slightly produced ventrolaterally, each with
numerous setae anterolaterally.

Abdomen twisted. In males, 3 unpaired left
pleopods; in females, 4 unpaired left pleo-
pods.

Telson (Fig. 12H) with deep transverse in-
dentations; posterior lobes with convex later-
al margins bearing few long bristles; median
cleft very small, occasionally indistinct; ter-
minal margins weakly concave to somewhat
oblique, each with 5-8 small spines.
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Fig. 15. Pagurus erythrogrammus sp. nov. A, right second pereopod, lateral; B, dactylus of right
second pereopod, mesial (only mesial setae illustrated); C, left third pereopod, lateral (setae omitted);
D, dactylus of left third pereopod, mesial (only mesial setae illustrated); E, dactylus and propodus of
left third pereopod. A-D, holotype male (sl 3.3 mm; CBM-ZC 6495); E, female paratype (sl 2.2 mm;
CBM-ZC 6496).

—140—



Reassessment of Pagurus pilosipes

Color in life (Fig. 25A). Shield gray, irregu-
larly mottled with brown; posterior carapace
olive gray spotted with white. Ocular pedun-
cles light yellowish brown generally, with 2
reddish brown longitudinal stripes on dorsal
surface at least distally. Antennular pedun-
cles light brown, distal segment with 2 red-
dish brown longitudinal stripes on dorsal
surface.  Antennal peduncles also light
brown generally; fifth segment with reddish
brown longitudinal stripes on lateral and
mesial faces. Right cheliped olive to brown,
without longitudinal stripes on chela and
carpus; dactylus whitish; merus with irregu-
lar mottled pattern on dorsal, lateral and
mesial surfaces, but distal part whitish. Col-
oration of left cheliped similar to that of right
cheliped. Second and third pereopods (cf.
Fig. 24C) with dactyli, propodi and carpi each
striped by reddish brown on white back-
ground; lateral faces of dactyli each with 3
reddish brown stripes (including those on
dorsal and ventral margins); distal part of
propodi conspicuously white; lateral faces of
propodi also each with 3 reddish brown str-
ipes; dorsal surface of propodi white; lateral
faces of carpi each with 3 reddish brown
stripes; meri generally white, each with 2
reddish brown stripes on lateral face, dorso-
distal part white, ventral margin sometimes
reddish.

Size. Males: sl 1.5-4.0 mm; females sl 1.4-
2.8 mm, ovigerous females 1.8-2.2 mm.

Distribution. Known from the Pacific coast
of Japan from south of Boso Peninsula to Kii
Peninsula; Sea of Japan from the coast of
Fukui Prefecture; intertidal to 75 m. Found
to use gastropod shells for microhabitat.

Variation. Setae on the right chela are
usually extremely dense, obscuring the sur-
face armature, but they are not very dense on
the largest male specimen (CMNH-Cr 628).
The density of the setae may be affected by
secondary loss or damage of setae in large
individuals.

The ventral surface of the propodus of the
left third pereopod is more prominently tub-
erculate in females than in males.

Etymology. From the Greek erythreus
(=red), and grammus (=lined), in reference
to the reddish brown longitudinal stripes on
the ambulatory legs.

Pagurus nigrivittatus sp. nov.
(Figs. 16-19, 24D, 25B)

Pagurus pilosipes—Miyake and Imafukuy,
1980: 60, pl. 2, fig. 5; Miyake, 1982: 132, pl.
44, fig. 5; Oh, 1983: 101 (key), 106, pl. 1, figs.
3, 4, pls. 2, figs. 1-5; Takeda, 1986: 126,
unnumbered fig.; Miyake, 1991: 132, pl. 44,
fig. 5; Asakura, 1991: 798; Asakura, 1995:
363, pl. 97, fig. 9; Miyake, 1998: 132, pl. 44,
fig. 5; Minemizu, 2000: 148, unnumbered
fig. Not Pagurus pilosipes Stimpson, 1858.

Pagurus dubius—Matsukubo, 1999: 170, un-
numbered fig., 284. Not Pagurus dubius
(Ortmann, 1892).

Material examined. Holotype. Sabiura
Beach, Kushimoto, Kii Peninsula, 7 m, 10
May 1995, SCUBA diving, coll. K. Nomura,
male (sl 3.6 mm) (CBM-ZC 6481).

Paratypes. Japan. Boso Peninsula: Hasama
Beach, Tateyama, 34°58.4N, 139°47.5E, inter-
tidal, 5 May 1996, hand, coll. T. Komai, 2
males (sl 1.7, 2.7 mm), 2 females (sl 1.9, 2.8
mm) (CBM-ZC 6482); similar locality, 16 May
1996, hand, coll. T. Komai, 2 males (sl 2.1, 2.8
mm), 1 ovigerous (sl 2.2 mm) (CBM-ZC 6483);
Sunosaki Fishing Port, Tateyama, 3m, 16
January 1997, trap, coll. T. Komai, 1 male (sl
2.2 mm) (CBM-ZC 6484); Tatsushima Fishing
Port, Katsuyama, 35°05.5N, 139°49.8E, 2-3
m, July 1997, trap, coll. T. Komai, 1 male (sl
3.4 mm) (CBM-ZC 6485); Hota Fishing Port,
Kyonan, 3 m, 2 February 2000, trap, coll. T.
Komai, 1 female (sl 3.5 mm) (CBM-ZC 6486).
Sagami Bay: Futo, Izu Peninsula, 0-5m,
1995, SCUBA diving, coll. M. Mitsuhashi, 2
males (sl 1.9, 3.0 mm), 5 females (sl 1.9-2.7
mm) (CBM-ZC 6487). Izu Islands: Sokodo,
Hachijo-jima Island, 5 m, 12 September 2001,
SCUBA diving, coll. J. Okuno, 1 female (sl 3.4
mm) (CMNH-ZC 1008); same data, 1 female (sl
4,0 mm) (CMNH-ZC 1009). Kii Peninsula:
Sabiura, Kushimoto, 5m, January 1992,
SCUBA, coll. K. Nomura, 2 males (sl 2.5, 3.5
mm), 1 ovigerous (sl 2.6 mm) (MNHN-Pg
6342); Sabiura Beach, Kushimoto, intertidal,
3 February 1995, hand, coll. T. Komai, 3
males (sl 1.8-3.3 mm), 1 female (sl 1.9 mm), 1
ovigerous female (sl 2.1 mm) (USNM
1010244); Kamiura Beach, Kushimoto, inter-
tidal, 3 February 1995, hand, coll. T. Komali, 1
male (sl 3.6 mm) (CBM-ZC 6489); Rinkai, Shi-
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rahama, intertidal, 19 October 1976, hand,
coll. M. Imafuku, 2 males (sl 2.3, 2.4 mm)
(OMNH-Ar 1792-1793); same locality, 27
May 1976, hand, coll. M. Imafuku, 1 male (sl
3.3 mm) (OMNH-Ar 1897); same locality, 22
October 1975, coll. M. Imafuku, 2 males (3.1,
3.3 mm) (OMNH-Ar 1901-1902). Tosa Bay:
Shirigai, Ohtsuki, intertidal, 9 September
1995, hand, coll. K. Nomura, 2 males (sl 2.7,
2.9 mm) (CBM-ZC 6490). Kyushu: Shifushi,
Kagoshima Prefecture, 5 m, 31 March 1997,
gill net, coll. T. Kurozumi, 1 male (sl 4.1 mm)
(CBM-ZC 3611). Sea of Japan: Kaji, Mikuni,
Fukui Prefecture, intertidal, 24 May 2001,
hand, coll. T. Sugimoto, 1 male (sl 2.7 mm)
(CBM-ZC 6491); Takasa, Echizen, Fukui Pre-
fecture, 2 m, 29 May 2001, SCUBA diving,
coll. T. Sugimoto, 1 female (sl 1.8 mm)
(CBM-ZC 6488); same locality, intertidal, 25
September 2001, hand, coll. T. Sugimoto, 3
males (sl 2.3-3.2 mm), 3 ovigerous females (sl
2.2-2.3 mm) (CBM-ZC 6621); Sou, Echizen,
Fukui Prefecture, intertidal, 3 September
2001, hand, coll. T. Sugimoto, 5 males (sl 2.0—
2.6 mm) (CBM-ZC 6492); similar locality, 2 m,
SCUBA diving, coll. T. Sugimoto, 3 males (sl
1.5-2.9 mm), 1 ovigerous female (sl 1.8 mm)
(CBM-ZC 6493).

Taiwan. Taipei County: Ma Kun Beach,
intertidal, 3 August 1996, hand, coll. T.
Komai, 3 males (sl 2.6-3.4 mm), 2 females (sl
1.5, 1.5 mm) (CBM-ZC 6494); 2 males (sl 2.6,
2.6 mm), 2 females (sl 1.9, 2.5 mm) (NTOU P-
1996-8-5).

Description. Eleven pairs of biserial phyl-
lobranchiae.

Shield (Fig. 16A) 1.0-1.1 times as long as
wide; rostrum triangular or rounded, termi-
nating bluntly to acutely, overreaching later-
al projections, occasionally reaching anterior
margin of interocular lobe, with a pair of
tufts of setae basally; lateral projections ob-
tusely triangular, each with submarginal spi-
nule; anterior margin between rostrum and
lateral projections concave; anterolateral
margins sloping; posterior margin roundly
truncate; dorsal surface slightly convex, with
some pairs of tufts of short to moderately
long setae laterally and 1 or 2 median tufts of
setae; paragastric grooves inconspicuous.
Posterior carapace similar to that of P. in-
sulae.

Ocular peduncles (Fig. 16A) moderately
slender, 0.6-0.7 times as long as shield,
weakly inflated basally, with row of tufts of
long setae dorsomesially; corneas slightly di-
lated, maximal diameter subequal to basal
diameter of ocular peduncle. Ocular acicles
(Fig. 16A) subovate, moderately separated
basally, with small submarginal spine; dorsal
surface slightly concave, with few setae. In-
terocular lobe small, visible in dorsal view,
with slightly concave anterior surface.

Antennular peduncles (Fig. 16A) reaching
or slightly overreaching corneas. Ultimate
segment 1.4-1.5 times as long as penultimate
segment, somewhat widened distally in later-
al view, with few short setae on dorsal sur-
face. Basal segment unarmed on lateral face
or laterodistal margin of statocyst lobe.

Antennal peduncles (Fig. 16A) not reach-
ing or reaching corneas. Fifth and fourth
segments with few short setae. Third seg-
ment with small spine at ventromesial distal
angle. Second segment with dorsolateral
distal angle produced, reaching proximal
0.3-0.5 of fourth segment, terminating in
simple or bifid spine, dorsomesial distal angle
with small spine. First segment unarmed or
with spinule on lateral face distally, ventro-
mesial distal margin with 1 or 2 spinules
laterad of antennal gland opening Antennal
acicle arcuate, reaching beyond base of
cornea, but not reaching distal margin of
cornea, terminating in sharp spine, with nu-
merous setae on mesial margin. Antennal
flagellum long, distinctly overreaching fully
extended right cheliped; articles each with
minute setae on distal margins.

Mouthparts generally similar to those of P.
insulae; endopod of maxillule (Fig. 16B) with
weakly produced inner lobe, outer lobe obso-
lete. Third maxilliped (Fig. 16C) moderately
stout; propodus not widened; carpus un-
armed on dorsodistal margin; merus un-
armed on dorsodistal or ventromesial mar-
gins; ischium with well-developed crista dent-
ata and 1 accessory tooth (Fig. 16D); basis
with 1 or 2 small teeth on mesial margin (Fig.
16D); exopod reaching or slightly overreach-
ing distal margin of merus.

Right cheliped (Figs. 17A-D, 18A, B) larger
than left cheliped, but not greatly elongate
even in large males. Chela subovate in dorsal
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A CE
1mm 1 mm
F DH
0.5 mm 0.5 mm

Fig. 16. Pagurus nigrivittatus sp. nov. A, shield and cephalic appendages, dorsal (setae on left
antenna omitted); B, endopod of left maxillule, lateral; C, left third maxilliped, lateral; D, ischium and
basis of left third maxilliped, dorsal; E, left fourth pereopod, lateral; F, coxae of fifth pereopods and
eighth thoracic sternite, ventral; G, anterior lobe of sixth thoracic sternite; H, telson, dorsal. Holotype
male (sl 3.6 mm; CBM-ZC 6481).
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Fig. 17. Pagurus nigrivittatus sp. nov. Right cheliped. A, chela, dorsal (setae omitted); B, carpus,
dorsal (setae omitted); C, entire cheliped, lateral; D, same mesial (setae omitted). Holotype male (sl 3.6
mm; CBM-ZC 6481).
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view, 1.7-1.8 times as long as greatest width
at level of midlength of palm; fingers not
particularly depressed dorsoventrally;
narrow hiatus between fingers in males, no
hiatus in females. Dactylus slightly shorter
to slightly longer than palm; dorsal surface
with median and dorsomesial rows of small
spines and occasionally with several addi-
tional spines mesiad of median row, and with
tufts of moderately short setae; mesial and
ventral faces with few small tubercles or low
protuberances and tufts of short setae; cut-
ting edge in males with row of small calcare-
ous teeth, terminating in calcareous or small
corneous claw; cutting edge in females with
row of larger calcareous teeth in proximal
0.5-0.6 and row of small corneous teeth in dis-
tal 0.4-0.5, terminating corneous claw. Palm
distinctly shorter than carpus; dorsal sur-
face convex, sloping to mesial face without
delineation of dorsomesial margin, with
numerous, but not very dense, small to mod-
erately small, scattered spines extending
onto fixed finger (males) or with modera-
tely small spines arranged in 6-8 irregular
rows (females), and with tufts of moderate-
ly short to long setae; dorsolateral margin
delimited by row of small spines increasing in
size on fixed finger; lateral face with scatter-
ed, low, rounded tubercles and short to mod-
erately long setae; mesial face with small
spinulose or low tubercles and moderately
long setae; ventral surface weakly convex,
with scattered low tubercles or protuberances
and tufts of long setae. Cutting edge of fixed
finger with low calcareous teeth, terminating
in calcareous claw in males; bearing row of
small calcareous teeth in proximal 0.6 and
row of small corneous teeth in distal 0.4,
terminating in corneous claw in females. Car-
pus moderately short to moderately long (at
most 1.5 times longer than distal width), sub-
equal in length to merus; dorsal surface slop-
ing to lateral face, with scattered tiny tuber-
cles laterally and irregular single row of
small spines on midline, and scattered tufts
of moderately long setae; dorsomesial margin
delimited by single or double row of small
to moderately small spines; lateral face with
small, low tubercles or protuberances and
moderately short to long setae; mesial face
with low, occasionally bifid tubercles or pro-

tuberances and moderately short to long
setae; ventral surface moderately inflated,
with scattered small tubercles or protuber-
ances, and long setae. Merus with row of
short transverse ridges and moderately short
to long setae on dorsal surface, distalmost
ridge denticulate, extending onto lateral and
mesial faces; dorsodistal margin unarmed;
lateral face with few tufts of short setae
dorsally and few small tubercles ventrally,
ventrolateral margin with row of small
spines (margin more sharply delimited in fe-
males than in males); mesial face with few
tufts of setae dorsally and small tubercles ven-
trally, ventromesial margin not distinctly de-
limited; ventral surface weakly convex,
with scattered small spines and long setae,
and frequently with 1 prominent tubercle.
Ischium with short to moderately short setae
on every surface; ventromesial margin with
row of spinules; ventrolateral margin un-
armed.

Left cheliped (Fig. 18C-F) reaching mid-
length of palm of right chela to midlength
of dactylus of right cheliped. Chela subovate
in dorsal view, 1.9-2.2 times as long as wide;
prominent hiatus between fingers in males.
Dactylus exceeding twice length of palm;
dorsal surface with some tiny spines prox-
imally and tufts of short to moderately long
setae, dorsomesial margin not delimited;
mesial face unarmed, but with tufts of long
setae; ventral surface with tufts of long setae;
cutting edge with row of small corneous
teeth. Palm about half length of carpus;
dorsal surface somewhat elevated in midline,
but not crested, with 2 median rows of mod-
erately small to large spines extending onto
fixed finger; lateral part of dorsal surface
with scattered small spines or tubercles ex-
tending onto fixed finger, ventrolateral
margin not delimited (in males) or rather dis-
tinctly delimited by row of small spines or
tubercles (in females); mesial part of dorsal
surface with short row of small spines or
tubercles; mesial face with few short, occa-
sionally denticulate ridges dorsally and long
setae; ventral surface slightly convex, with
few tufts of long setae. Cutting edge of fixed
finger with row of small corneous teeth.
Carpus somewhat compressed laterally,
slightly widened distally in dorsal view; dor-
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Fig. 18. Pagurus nigrivittatus sp. nov. Chelipeds, setae omitted. A, right chela, dorsal; B, merus of
right cheliped, lateral; C, left chela, lateral; D, chela and carpus of left cheliped, dorsal; E, left cheliped,
lateral; F, same, mesial. A-C, paratype female (sl 3.5 mm; CBM-ZC 6486); D-F, holotype male (sl 3.6
mm; CBM-ZC 6481).
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solateral and dorsomesial margins each de- sionally bifid tubercles,and short tolong setae,
limited by row of moderately large spines ventrolateral margin with row of small
and tufts of long setae, dorsal surface un- spines; mesial face with large, low protuber-
armed; lateral face with scattered low, occa- ances accompanied by tufts of long setae;

|
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Fig. 19. Pagurus nigriviitatus sp. nov. A, right second pereopod, lateral; B, dactylus of right second
pereopod, mesial (only mesial setae illustrated); C, left third pereopod, lateral (setae omitted); D,
dactylus of left third pereopod, mesial (only mesial setae illustrated); E, dactylus and propodus of left
third pereopod, lateral. A-D, holotype male (sl 3.6 mm; CBM-ZC 6481); E, paratype female (sl 3.5 mm;
CBM-ZC 6486)
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ventral surface weakly inflated, with small
tubercles and tufts of long setae. Merus with
row of short transverse ridges and moderately
short to long setae on dorsal surface, dorso-
distal margin unarmed; lateral face with tiny,
low tubercles and few short setae, ventro-
lateral margin with 5-7 moderately small
spines; mesial face almost smooth, with tufts
of long setae ventrally, ventromesial margin
with row of small spines; ventral surface
slightly convex, with scattered small spines
or tubercles and tufts of long setae, and
usually with 1 prominent tubercle (some-
times reduced in males). Ischium with row of
small spines on ventromesial margin; tufts of
long setae on lateral and ventral surfaces.

Second pereopods (Fig. 19A) moderately
long and slender; row of tufts of moderately
short to long setae on dorsal and ventral
surfaces of each segment (except for coxae).
Dactyli 0.8-1.0 times as long as propodi, mod-
erately slender (right dactylus at most 6.2
times as long as high); in lateral view weakly
curved, in dorsal view, straight; terminating
in large corneous claw; dorsal surfaces un-
armed; lateral faces each with shallow
median sulcus and rows of tufts of long setae
dorsally and ventrally; mesial faces each
with row of tufts of long setae ventrally,
unarmed or occasionally with 1 spinule dor-
sally near base of claw (Fig. 23B); ventral
margins each with 5-7 short corneous spines.
Propodi moderately short to long, distinctly
longer than carpi; dorsal surfaces unarmed;
lateral and mesial faces each with rows of
tufts of long setae dorsally and ventrally;
ventral surfaces not tuberculate, with 3 or 4
widely-spaced, short corneous spines in
distal half. Carpi each with only dorsodistal
spine on dorsal surface; lateral faces each
with 2 rows of tufts of long setae on dorsal
half. Meri each with low transverse ridges on
dorsal surface; lateral faces each with few
tufts of setae distally; ventral margins each
with row of small spines or low protuber-
ances, ventrolateral distal margins with some
spinules.

Third pereopods (Fig. 15C, E) dissimilar
from right to left; setation generally similar
to that of second pereopods. Dactyli 1.0-1.1
times as long as propodi; dorsal surfaces un-
armed; lateral face smooth in both males and

females (right) or with short rows of small
calcareous tubercles ventrally (left; occasion-
ally reduced in males); mesial faces each with
row of 3-5 widely-spaced corneous spinules
adjacent to dorsal margin and 1 or 2 corne-
ous spinules on midline (Fig. 23D); ventral
margins each with 5-7 short corneous spines.
Propodi moderately slender in males, stout in
females, lateral face smooth (right) or bearing
ventrolateral rows of small calcareous tuber-
cles (left; occasionally reduced in large
males); ventral surface of left slightly to some-
what tuberculate, terminating distally in
small spine, with row of 3 or 4 short corneous
spines mesially (distalmost spine shorter
than distal spines on dactylus). Carpi each
with only dorsodistal spine on dorsal surface.
Meri each with smooth ventral margin.
Paired gonopores in females.

Fourth pereopods (Fig. 12E) semichelate,
generally similar to right to left; dorsal sur-
faces of propodi, carpi and meri and ventral
surfaces of meri with numerous long setae.
Dactylusstraight or slightly curved, terminat-
ing in small corneous claw, with row of small
corneous teeth on ventral margin; preungual
process absent. Propodus moderately deep
with convex ventral margin, rasp consisting
of 4 or 5 rows of corneous scales; mesial face
flat.

Fifth pereopods chelate; paired gonopores
in males, left gonopore partially obscured by
tufts of short setae (Fig. 12F).

Anterior lobe of sixth thoracic sternite
(Fig. 12G) subsemicircular, slightly skewed
to left, with numerous long setae on anterior
surface. Eighth thoracic sternite (Fig. 12F)
with 2 rounded lobes narrowly separated and
slightly produced ventrolaterally, each with
numerous setae anterolaterally.

Abdomen twisted. In males, 3 unpaired left
pleopods; in females, 4 unpaired left pleo-
pods.

Telson (Fig. 12H) with deep transverse in-
dentations; posterior lobes with convex later-
al margins bearing few long bristles; median
cleft small; terminal margins somewhat ob-
lique, with 4 or 5 large calcareous spines and
occasionally with few interspersed spinules.

Coloration in life (Fig. 25C). Shield light
gray, with faint dark brown markings later-
ally. Right cheliped generally dark gray-

—148—



Reassessment of Pagurus pilosipes

brown; distal part of dactylus whitish; spines
on dorsal surface and low protuberances on
ventral surface paler; carpus with white longi-
tudinal stripe on dorsal surface mesially;
spines comprising dorsomesial rows of
carpus dark gray-brown, while spines on
dorsal surface whitish; darker, irregularly
spotted markings on lateral and mesial faces
of carpus; merus with white transverse band
subdistally, dark gray-brown area on lateral
and mesial faces irregularly spotted by
white. Color pattern of left cheliped general-
ly similar to that of right, but marking on
mesial face of carpus forming clear median
stripe. Ambulatory legs (cf. Fig. 24D) gener-
ally white with distinct dark gray-brown
stripes; dactyli with dorsal and ventral sur-
faces dark gray-brown, lateral and mesial
faces each with median stripe; propodi and
carpi with white dorsal and dark gray-brown
ventral surfaces, lateral and mesial faces
each with 2 distinct stripes (one dorsal and
one median); dorsal stripes on propodi not
reaching distal end; meri each with 3 slight-
ly oblique stripes on lateral face.

Size. Male sl 1.7-4.1 mm; females sl 1.9-3.5
mm, ovigerous females sl 1.8-2.1 mm.

Variation. The shape of the rostrum varies
from rounded to triangular.

The spines on the dorsal surface of the
right palm are smaller and more numerous in
males than in females.

The variation in the development of the
ventral tubercle on the cheliped meri may be
different between males and females. The
ventral tubercle on the merus of the right
cheliped is absent or rudimentary in 13 of 30
males (43.3%), but while in females, it is
poorly developed in only three of 17 individ-
uals (17.6%). The ventral tubercle on the left
cheliped is poorly developed in six of 30
males (20.0%); it is well developed in all fe-
males examined.

The ventrolateral tubercles on the dactylus
and propodus of the left third pereopod are
well developed in females and small males,
but they tend to be reduced in large males (sl
3.1-4.1 mm).

Distribution. Known from the Pacific coast
of Japan from Boso Peninsula southward to
Kyushu; Mikuni, Fukui Prefecture, Sea of
Japan; northeast of Taiwan; intertidal to 7 m.

Found to use gastropod shells for micro-
habitat.

Etymology. From the Latin niger (=black),
and wvittatus (=ornamented with ribbon), in
reference to the dark brown longitudinal
stripes on the ambulatory legs.

Pagurus quinquelineatus sp. nov.
(Figs. 20-23, 24B, 25A)

Pagurus pilosipes—Miyake, 1978: 91 (part),
fig. 34d. Not Pagurus pilosipes (Stimpson,
1858). See “Discussion.”

Material examined. Holotype. Suruga Bay:
Heda Fishing Port, Izu Peninsula, 3 m, 20
March 2001, trap, coll. T. Komali, male (sl 4.0
mm) (CBM-ZC 6593).

Paratypes. Boso Peninsula: Hota Fishing
Port, Kyonan, intertidal, 14 February 1997,
hand, coll. T. Komai, 1 ovigerous female (sl
4.2 mm) (CBM-ZC 6592); Katsuyama Fishing
Port, Kyonan, 2-3m, 20 September 2002,
trap, coll. T. Komai, 2 males (sl 3.1, 3.6 mm)
(CBM-ZC 6622). Sagami Bay: Kamegi-sho, 14
m, 24 July 1960, dredge, 1 male (sl 3.0 mm),
Miyake (1978) det. no. 387 (NSMT-CrR 1805);
same locality, 14 m, 25 July 1960, dredge, 1
female (sl 2.8 mm), Miyake (1978) det. no. 395
(NSMT-CrR 1813); same locality, 16 m, 28
July 1960, dredge, 1 male (sl 2.3 mm), Miyake
(1978) det. no. 410 (NSMT-CrR 1828); same
locality, 12-14m, 14 July 1962, dredge, 1
ovigerous female (sl 4.6 mm), Miyake (1978)
det. no. 471 (NSMT-CrR 2020); same locality,
16 m, 25 July 1964, dredge, 1 male (sl 3.2
mm), 1 female (sl 2.7 mm), Miyake det. no.
559 (NSMT-CrR 2254). Suruga Bay: same
data as holotype, 1 ovigerous female (sl 3.4
mm) (CBM-ZC 6594). Sea of Japan: Sou, Echi-
zen, Fukui Prefecture, 2 m, 28 May 2001,
SCUBA, coll. T. Sugimoto, 1 male (sl 2.6 mm)
(CBM-ZC 6589); similar locality, 10 m, 28
May 2001, SCUBA, coll. T. Sugimoto, 1
female (sl 3.2 mm) (CBM-ZC 6590); similar lo-
cality, 6 m, 3 September 2001, SCUBA, coll.
T. Sugimoto, 1 male (sl 1.7 mm) (CBM-ZC
6591).

Description. Eleven pairs of biserial phyl-
lobranchiae.

Shield (Fig. 20A) 1.0-1.1 times as long as
broad; rostrum broadly triangular, terminat-
ing bluntly, overreaching lateral projections,
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Fig. 20. Pagurus quinquelineatus sp. nov. A, shield and cephalic appendages, dorsal (setae on left
side omitted); B, endopod of left maxillule, lateral; C, left third maxilliped, lateral; D, ischium and basis
of left third maxilliped, dorsal (setae omitted); E, left fourth pereopod, lateral; F, coxae of fifth
pereopods and eighth thoracic sternite, ventral; G, anterior lobe of sixth thoracic sternite, ventral; H,
telson, dorsal. Holotype male (sl 4.0 mm; CBM-ZC 6593).
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but not reaching anterior margin of inter-
ocular lobe, basally with pair of tufts of long
setae; lateral projections obtuse, with or with-
out small submarginal spine; anterior margin
between rostrum and lateral projections
slightly concave; anterolateral margins slop-
ing; posterior margin roundly truncate;
dorsal surface weakly convex, with several
pairs of tufts of short to long setae lateral-
ly and 1 median tuft of setae; paragstric
grooves inconspicuous. Posterior carapace
generally membranous except for weakly
calcified anterior part of posteromedian
plate, with paired tufts of short to moderately
long setae; cardiac sulci nearly subparallel,
reaching beyond midlength of posterior
carapace; sulci cardiobranchialis short.

Ocular peduncles (Fig. 20A) relatively slen-
der, 0.6-0.8 of shield length, slightly inflated
basally, with 2 rows of short setae on dorso-
mesial faces; corneas not dilated, maximal
diameter subequal to basal diameter of pe-
duncle. Ocular acicles (Fig. 20A) moderately
separated basally, subovate, each with sub-
marginal terminal spine; dorsal surface slight-
ly concave, with 1 or 2 setae. Interocular lobe
(Fig. 20A) with concave anterior surface.

Antennular peduncles (Fig. 20A), when
fully extended, overreaching corneas by
length of 0.1-0.2 of ultimate segment. Ulti-
mate segment 1.3-1.4 times as long as penul-
timate segment, widened distally in lateral
and ventral views. Basal segment unarmed
on lateral face or laterodistal margin of stato-
cyst lobe.

Antennal peduncles (Fig. 20A) not reach-
ing to slightly overreaching corneas. Fifth
and fourth segmens with few tufts of short
setae. Third segment with small spine at
ventromesial distal angle. Second segment
with distolateral distal angle produced,
reaching proximal 0.2-0.3 of fourth seg-
ment, terminating in simple or bifid spine, dor-
somesial distal angle with small spine. First
segment with spinule on lateral face dis-
tally, ventromesial distal margin produced,
with minute spine just lateral of antennal
gland opening. Antennal acicle arcuate,
reaching or overreaching base of cornea, but
not reaching distal margin of cornea, termi-
nating in sharp spine; mesial margin with row
of tufts of short to moderately long setae.

Antennal flagellum far overreaching tip of
extended right cheliped.

Mouthparts generally similar to those of P.
pilosipes. External lobe of endopod of maxil-
lule (Fig. 20B) recurved. Third maxilliped
(Fig. 20C) moderately slender; propodus not
widened; carpus unarmed on dorsodistal
margin; merus unarmed on dorsodistal spine,
but with spine on ventromesial margin;
ischium (Fig. 20D) with well developed crista
dentata and 1 accessory tooth; basis (Fig. 20
D) with 2 small, but conspicuous teeth on
mesial margin; exopod reaching midlength of
carpus.

Right cheliped (Fig. 21A-D) larger than left
cheliped. Chela subtriangular in dorsal view;
fingers not strongly depressed dorsoventral-
ly; no distinct hiatus between fingers. Dac-
tylus slightly shorter than palm; dorsal sur-
face with tufts of setae and single row of
small spines on dorsal midline, dorsomesial
margin delimited by row of small spines;
mesial face occasionally with few small
spines proximally; ventral surface unarmed,
but with row of tufts of long setae; cutting
edge with row of calcareous teeth of various
size in proximal 0.7-0.8 and row of small
corneous teeth in distal 0.2-0.3, terminating
in small calcareous claw. Palm shorter than
carpus; dorsal surface convex, with moderat-
ely-spaced small to moderately small spines
arranged in 6 or 7 irregular rows (lateral
rows extending onto fixed finger) and numer-
ous tufts of long setae; dorsolateral and dor-
somesial margins each delimited by row of
moderately small spines; lateral face with
small, low protuberances and tufts of moder-
ately short to long setae; mesial face with
scattered, low protuberances and tufts of
long setae; ventral surface with scattered
tufts of long setae. Cutting edge of fixed
finger with row of calcareous teeth of various
sizes, terminating in small calcareous claw
(males) or corneous claw (females). Carpus
slightly shorter than merus, somewhat wid-
ened distally in dorsal view; dorsal surface
with small spines or tubercles and numerous
tufts of long setae, dorsolateral margin ob-
scure but with row of small spines; dorsome-
sial margin delimited by single or double row
of large spines; dorsodistal margin with few
small spines; lateral face dorsally with some
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Fig. 21. Pagurus quinquelineatus sp. nov. Right cheliped. A, chela, dorsal (setae omitted); B, carpus,
dorsal (setae omitted); C, entire cheliped, lateral; D, same, mesial (setae omitted). Holotype male (sl 4.0
mm; CBM-ZC 6593).

—152—



Reassessment of Pagurus pilosipes

short, denticulate ridges and tufts of long
setae, ventrolateral margin with row of small
spines distally; mesial face with low protu-
berances bearing long setae, ventromesial
margin almost smooth; ventral surface some-
what inflated, with low protuberances and
tufts of long setae. Merus with row of tufts
of setae and short transverse ridges on dorsal
surface (distalmost ridge occasionally ex-
tending onto mesial face), unarmed on dorso-
distal margin; lateral face with few tufts of
long setae, ventrolateral margin with row of
small to moderately small spines and long
setae; mesial face with few short ridges, ven-
tromesial margin with row of spines increas-

ing in size proximally and long setae; ventral
surface only slightly convex proximally,
without prominent tubercle, but with scat-
tered tufts of long setae. Ischium with few
tufts of setae on dorsal and ventral surfaces;
ventromesial margin with row of obsolete
tubercles.

Left cheliped (Fig. 22A-C) slightly over-
reaching base of dactylus of right cheliped in
males, reaching beyond midlength of dac-
tylus in females. Chela subovate in dorsal
view; no hiatus between fingers. Dactylus
distinctly longer than palm, but not exceed-
ing twice length of palm; dorsal surface with
rows of tufts of short to moderately long

Fig. 22. Pagurus quinquelineatus sp. nov. Left cheliped. A, chela and carpus, dorsal (setae omitted);
B, entire cheliped, lateral; C, same, mesial (setae omitted). Holotype male (sl 4.0 mm; CBM-ZC 6593).
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setae and occasionally with few tiny tuber-
cles proximally, dorsomesial margin not del-
imited; mesial and ventral faces with tufts of
moderately short to long setae; cutting edge
with fine row of small corneous teeth in
distal 0.5-0.6. Palm distinctly shorter than
carpus; dorsal surface weakly elevated in
midline, with 2 rows of moderately small
spines extending onto fixed finger and decre-
asing in size distally, mesial part with few
small tubercles or spines; numerous tufts of
long setae present on dorsal surface includ-
ing fixed finger; dorsolateral margin of palm
weakly delimited by row of spines extending
at least to midlength of fixed finger; dorsome-
sial margin not delimited; lateral face with
few small tubercles or protuberances and
tufts of short to long setae; mesial face also
with few small tubercles and tufts of setae;
ventral surface convex, with scattered tufts
of long setae. Cutting edge of fixed finger
with row of tiny calcareous teeth, subdistal
teeth interspersed with row of small corne-
ous teeth. Carpus moderately compressed
laterally, somewhat widened distally in
dorsal view; dorsolateral and dorsomesial
margins each with row of moderately large
spines increasing in size distally and tufts of
long setae, dorsal surface between margins
unarmed; lateral face with scattered low pro-
tuberances and tufts of long setae, ventrolat-
eral margin slightly tuberculate; mesial face
dorsally with low ridges accompanied by
setae and ventrally with tufts of setae, ventro-
mesial distal margin smooth; ventral surface
inflated, with tufts of long setae. Merus with
row of short transverse and moderately long
setae on dorsal surface, dorsodistal margin
unarmed; lateral face smooth, with moderate-
ly short setae dorsally, ventrolateral margin
with row of moderately large spines; mesial
face ventrally with low protuberances ac-
companied by long setae, but otherwise
almost smooth, ventromesial margin with
row of small spines; ventral surface slightly
concave, lacking prominent tubercle, but
with scattered tufts of long setae. Ischium
with row of small spines or tubercles on ven-
tromesial margin.

Second pereopods (Fig. 23A) relatively
long and slender; row of tufts of moderately
short to long setae on dorsal and ventral

surfaces of each segment. Dactyli 0.9-1.1
times as long as propodi, at most 7.2 times as
long as high; in lateral view slightly curved,
in dorsal view straight; terminating in large
corneous claw; dorsal surfaces unarmed; lat-
eral faces not sulcate medially, but with row
of tufts of long setae dorsally and ventrally;
mesial faces not sulcate medially, with row of
corneous spinules and sparse setae dorsally
(Fig. 23B); ventral margins each with 8-14
long corneous spines. Propodi relatively slen-
der, distinctly longer than carpi; dorsal sur-
faces unarmed; lateral and mesial faces each
with rows of long setae dorsally and ventral-
ly; ventral surfaces not tuberculate, with 4-6
long corneous spines in distal half. Carpi
each with only dorsodistal spine on dorsal
surface; lateral faces each with 2 rows of
tufts of long setae on dorsal half. Meri with
low transverse ridges on dorsal surfaces; lat-
eral faces each with few tufts of short setae;
ventral margins each with row of small
spines or low protuberances, ventrolateral
distal margin usually unarmed.

Third pereopods (Fig. 23C) generally simi-
lar from right to left; setation generally simi-
lar to that of second pereopods. Dactyli 1.1-
1.2 times as long as propodi; dorsal surfaces
unarmed; lateral faces lacking calcareous tu-
bercles in both males and females, not sulcate
medially, with rows of tufts of setae dorsally
and ventrally; mesial faces each with row of
widely-spaced corneous spinules adjacent to
dorsal margin and 2—-4 corneous spinules ad-
jacent to ventral margin (Fig. 23D); ventral
margins each with 9-15 long corneous
spines. Propodi without ventral rows of
small calcareous tubercles on lateral faces;
ventral surface of left nearly straight in
males (Fig. 23D), weakly concave in females
(Fig. 23E), with row of 5-7 corneous spines
increasing in size distally (distalmost spine
subequal to or longer than distal spines on
dactylus). Carpi each with only dorsodistal
spine on dorsal surface. Meri each with
smooth ventral margin. Paired gonopores in
females.

Fourth pereopods (Fig. 16E) semichelate,
generally similar to right to left; dorsal sur-
faces of propodi, carpi and meri and ventral
surfaces of meri with numerous long setae.
Dactylus nearly straight, terminating in
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Fig. 23. Pagurus quinquelineatus sp. nov. A, right second pereopod, lateral; B, dactylus of right
second pereopod, mesial (only mesial setae illustrated); C, left third pereopod, lateral (setae mostly
omitted); D, dactylus of left third pereopod (only mesial setae illustrated); E, dactylus and propodus of
left third pereopod, lateral (setae omitted). A-D, holotype male (sl 4.0 mm; CBM-ZC 6593); E, paratype
female (sl 3.4 mm; CBM-ZC 6594).
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small corneous claw, with row of small corne-
ous teeth on ventral margin, lacking pre-
ungual process. Propodus moderately deep
with convex ventral margin, rasp consisting
of 3 or 4 rows of corneous scales; mesial face
flat.

Fifth pereopods chelate; paired gonopores
in males, left gonopore partially obscured by
tufts of short setae (Fig. 16F).

Anterior lobe of sixth thoracic sternite
(Fig. 16G) subsemicircular, with numerous
long setae on anterior surface. Eighth tho-
racic sternite (Fig. 16F) with 2 rounded lobes
narrowly separated and slightly produced
ventrolaterally, each with numerous setae
anterolaterally.

Abdomen twisted. In males, 3 unpaired left
pleopods; in females, 4 unpaired left pleo-
pods.

Telson (Fig. 16H) with deep transverse in-
dentations; posterior lobes with convex later-
al margins bearing few long bristles; median
cleft wide; terminal margins slightly oblique,
each with 5—7 small corneous-tipped spines.

Color in life (Fig. 25A). Shield mottled with
light yellow brown and dark olive, occasion-
ally with irregular mottled pattern of brick
red; posterior carapace bluish gray spotted
with white. Ocular peduncles pale brown
generally, with broad dark brown longi-
tudinal stripe on mesial face. Antennular
peduncles light brown, distal segment with 2
brown or brick red longitudinal stripes on
dorsal surface. Antennal peduncles also light
brown generally; fifth segment with brown
or brick red longitudinal stripes on lateral
and mesial faces. Right cheliped generally
olive; dactylus with 2 brown or brick red
stripes on dorsal surface and mesial face, re-
spectively; palm with 2 rather obsolete brick
red stripes on dorsal surface and with irregu-
larly mottled pattern of brown; carpus with 2
broad brown stripes on dorsal surface, lateral
and mesial faces each with large brick red
blotch; merus mottled by brick red. Colora-
tion of left cheliped generally similar to that
of right cheliped; dactylus with 2 brick red
stripes dorsally and 1 stripe mesially; chela
with 3 stripes on dorsal surface (but occa-
sionally obsolete); carpus with 2 narrow
stripes on dorsal surface and 1 very broad
stripe on mesial face, lateral face with large

blotch. Second and third pereopods (cf. Fig.
24B) striped by brown or brick red on pale
yvellowish brown background; 5 stripes
visible on lateral faces of dactyli (including
stripes on dorsal and ventral surfaces and 3
stripes on lateral faces proper); similarly 5
stripes visible on lateral faces of propodi;
carpi each with 1 stripe on dorsal surface
and 4 or 5 stripes on lateral face (ventralmost
stripe occasionally obscure or absent); meri
each with 4 stripes on lateral face (dorsalmost
one sinuously curved).

Size. Males sl 1.7-4.0 mm; females sl 2.7—
4.6 mm, ovigerous females 3.4-4.6 mm.

Distribution. Pacific coast of Japan from
Boso Peninsula, Sagami Bay and Suruga Bay;
Sea of Japan coast from Mikuni, Fukui Pre-
fecture; intertidal to 16 m. Found to use
gastropod shells for microhabitat.

Etymology. From the Latin quinque (=five),
and lineatus (=lined), and referring to the
characteristic five longitudinal stripes visible
on the lateral faces of the propodi of the
ambulatory legs.

Comparison

Five species treated in this study are gener-
ally similar to one another. They are distin-
guished from all other western and northern
Pacific species of Pagurus by a set of the
following characters: the palm of the right
cheliped is spinose; the propodus of the right
second pereopod is unarmed on the dorsal
surface; the carpus of the right second pereo-
pod is armed only with a dorsodistal spine;
and the ambulatory legs are longitudinally
striped in life. The following characters are
useful in discriminating among them: devel-
opment of the rostrum; development and
shape of the outer lobe of the maxillule endo-
pod; elongation and armature of the right
palm and carpus; armature of the dactyli and
propodi of the ambulatory legs; shape of the
anterior lobe of the sixth thoracic sternite;
armature of the terminal margins of the
telson; and coloration in life.

Although the development of the rostrum
varies in P. insulae and P. nigrivittatus sp.
nov.,itseemsconstantin P, pilosipes, P. erythro-
grammus sp. nov. and P. quinquelineatus sp.
nov. Among the latter three species, P.
erythrogrammus has a most strongly pro-
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Table 1. Summary of differences among Pagurus pilosipes (Stimpson, 1858), P. insulae Asakura, 1991, P. erythrogrammus sp. nov., P. nigrivittautus sp.

nov. and Pagurus quinquelineatus sp. nov.

Characters P. pilosipes P. insulae P. erythrogrammus P. nigrivittatus P. quinquelineatus
Rostrum/interocular lobe not reaching variable reaching variable not reaching
Outer lobe of maxillule recurved obsolete recurved obsolete recurved
endopod
Elongation of right unknown strong moderate moderate moderate

cheliped in males
Spines on dorsal surface

of right palm in males
Carpus of right cheliped

Merus of left cheliped
in females

Mesial face of dactylus
of second pereopod

Mesial face of dactylus
of third pereopod

Number of ventral spines
on dactylus of third
pereopod

Ventral spines on
dactylus and propodus
of left third pereopod

Lateral surface of
propodus of left third
pereopods in females

Ventrodistal lateral angle
of propodus of left
third pereopod

Anterior lobe of sixth
thoracic sternite

Terminal margin of
telson

Color of stripes on
ambulatory legs

Number of stripes on
lateral faces of
ambulatory propodi

relatively few,
arranged in 5 rows
without dorsolateral
row of spines
without ventral
tubercle

unarmed or with 1 or
2 spinules distally
with 1 row of
spinules

5-7

short

unarmed

rounded

subrectangular

with 4 or 5 large

spines
reddish brown

4

numerous, scattered

without dorsolateral
row of spines

with prominent
ventral tubercle
with row of 5-7
spinules dorsally
with 2 rows of
spinules

9-13

short

with rows of small

tubercles

with spine

subsemicircular

with 12-14 small
spines or spinules
dark brown

3

numerous, arranged
in 6-8 rows

without dorsolateral
row of spines
without prominent
ventral tubercle
unarmed or with 1 or
2 spinules distally
with 1 row of
spinules

7-12

long

unarmed

rounded

subsemicircular

with 5-8 small

spines
reddish brown

3

numerous, scattered

without dorsolateral
row of spines

with prominent
ventral tubercle
unarmed or with 1 or
2 spinules distally
with 1 row of
spinules

5-7

short

with rows of small

tubercles

with spine

subsemicircular
with 4 or 5 large
spines

dark brown

3

numerous, arranged
in 6-8 rows

with dorsolateral row
of spines

without prominent
ventral tubercle
with row of 5-7
spinules dorsally
with 2 rows of
spinules

8-14

long

unarmed

rounded

subsemicircular
with 5-7 small spines
brick red or reddish

brown
5
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duced rostrum reaching the anterior margin
of the interocular lobe (Fig. 12A). In P. pilos-
ipes and P. quinquelineatus, the rostrum does
not reach the anterior end of the interocular
lobe (Fig. 1A, Fig. 20A).

The outer lobe of the maxillule endopod is
recurved in P. pilosipes, P. erythrogrammus sp.
nov. and P. quinquelineatus sp. nov. (Figs. 2A,
12B, 20B), while it is obsolete in P. insulae
and P. nigrivittatus sp. nov. (Figs. 7B, 16B).

The right cheliped of male P. insulae exhib-
its a tendency toward elongation and toward
increase in number and decrease in size of
spines on the palm and carpus (Fig. 8A-C). In
P. erythrogrammus sp. nov., P. nigrivittatus sp.
nov. and P. quinquelineatus sp. nov., the elon-
gation of the right chela in males is moderate
(Figs. 13A-D, 17A-C, 21A-D). In P. pilosipes,
it remains unknown whether the right chela
is elongate in males, because only one male
specimen has been available for examination.
Spines on the dorsal surface of the right palm
are fewer in P. pilosipes (Fig. 3A) than in
other four species (Figs. 8A, 9A, 13A, 17A, 18
A, 21A). Furthermore, the spines on the
dorsal surface of the right palm are scattered
in male P. insulae and male P. nigrivittatus sp.
nov., rather than arranged in six to eight
irregular rows in P. pilosipes, female P. in-
sulae, female P. nigrivittatus sp. nov. P.
quinquelineatus sp. nov. and P. erythrogram-
mus sp. nov. The carpus of the right cheliped
bears a dorsolateral row of small spines in P.
quinguelineatus sp. nov. (Fig. 21B), which is
absent in other four species (Fig. 3B, 8A, 13A,
17A).

The presence of a prominent tubercle on
the ventral surface of the left cheliped merus
in females distinguishes P. insulae and P. nig-
rivittatus sp. nov. (Figs. 10E, 14B) from the
other three species in which the meral tuber-
cle is absent.

The mesial face of the dactylus of the
second pereopod is unarmed or armed with
only one or two corneous spinules adjacent
to the dorsal margin near base of the claw in
P. pilosipes, P. erythrogrammus sp. nov., and P.
nigrivittatus. (Figs. 5B, 15B, 19B). In P. insulae
and P. quinquelineatus, it bears a row of five
to seven corneous spinules adjacent to the
dorsal margin (Figs. 11B, 23B). The mesial
face of the dactylus of the third pereopod is

armed with two rows of corneous spinules in
P. insulae, P. erythrogrammus sp. nov. and P.
quinguelineatus sp. nov. (Figs. 11D, 15D, 23D),
rather than having only one short row of
corneous spinules in P. pilosipes and P. nigri-
vittatus (Figs. 5D, 19D).

Pagurus nigrivittatus sp. nov. and P. pilosi-
pes may be distinguished from P. insulae, P.
quinguelineatus sp. nov. and P. erythrogram-
mus sp. nov. by the fewer ventral spines on
the ambulatory dactyli (five to seven versus
seven to 14). It should be noted, however, the
variation range remains not fully known in
P. pilosipes because of the small sample size.
Further, the dactylar ventral spines seem to
be more elongate in P. pilosipes, P. erythro-
grammus sp. nov. and P. quinquelineatus
sp. nov. (Figs. 5B, D, 15B, D, 23B, D) than
in P. insulae and P. nigrivittatus sp. nov. (Figs.
11B, D, 19B, D).

The ventral spines on the propodi of the
third pereopods are more elongate in P.
erythro grammus sp. nov. and P. quinqueline-
atus sp. nov. (Figs. 156D, 23D) than in P. pilos-
ipes, P. insulae and P. nigrivittatus sp. nov.
(Figs. 5D, 11D, 19D). Particularly, the spine
on the ventrodistal margin is subequal to or
longer than the distalmost spines on the dac-
tylar ventral series in the former two species,
as opposed to shorter than them in the latter
three species. Further, the number of the
spines on the left third pereopod may be
greater in the former two species than the
latter three species (three or four versus five
to eight).

The propodus of the left third pereopod is
armed with rows of small calcareous tuber-
cles on the lateral and ventral surfaces in
female P. insulae and P. nigrivittatus sp. nov.
(Figs. 11E, 19E). In female P. pilosipes and P.
quinquelineatus sp. nov., there are no such
tubercles on the propodus of the left third
pereopod (Fig. 5C, 23C). In female P. erythro-
grammus sp. nov., only the ventral surface is
tuberculate (Fig. 23E). Further, the ventro-
distal lateral angle of the propodus of the left
third pereopod is acutely or subacutely
pointed in both male and female of P. insulae
and P. nigrivittatus sp. nov. (Figs. 11C, E, 19C,
E), rather than rounded in the other three
species (Figs. 5C, 15C, E, 23C, E).

The anterior lobe of the sixth thoracic ster-
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nite is subrectangular in P. pilosipes (Fig. 1E),
rather than subsemicircular in the other four
species (Figs. 6E, 12G, 16G, 20G).

The terminal margin of the telson is armed
with four or five large spines in P. pilosipes
and P. nigrivittatus sp. nov. (Figs. 1F, 16H);
five to seven small spines in P. quinque-
lineatus sp. nov. (Fig. 20H); five to eight spi-
nules in P. erythrogrammus sp. nov. (Fig. 20H);
and 12-14 small spine or spinules (two or
three spines at the posterolateral angle are
calcareous and larger than other corneous
spinules) in P. insulae (Fig. 6F).

Finally, color and number of the stripes on
the ambulatory propodi are different among
the five species (Figs. 24, 25). The stripes are
reddish brown or brick red in P. pilosipes, P.
erythrogrammus sp. nov. and P. quinque-
lineatus sp. nov., while they are dark brown in
P. insulae and P. nigrivittatus sp. nov. The
stripes which are visible in the lateral view
are three in P. insulae, P. erythrogrammus sp.
nov. and P. nigrivittatus sp. nov. (the ventral
stripe is sometimes rather obscure in P.
nigrivittatus sp. nov.); four in P. pilosipes; and
five in P. quinquelineatus sp. nov. In general
coloration, P. insulae and P. nigrivittatus sp.
nov. are very similar. However, the dorsal
stripe on the ambulatory propodus reaches
to the distal margin of the propodus in
P. insulae (Fig. 24E), rather than not reach-
ing in P. nigrivittatus sp. nov. (Fig. 25D).

Discussion

Despite the general similarities in morpho-
logy and coloration, it remains unclear whe-
ther the five species treated in this study are
really closely related. For example, the
carpus of the right second pereopod has just
a dorsodistal spine in these five species, but
that is also true of other congeneric species, i.
e. species of the provenzanoi and anachoretus
groups (Lemaitre et al, 1982; McLaughlin
and Haig, 1993; McLaughlin and Forest,
1999), and P. exiguus Melin, 1939 (McLaugh-
lin and Sandberg, 1995). The dorsally un-
armed propodus of the right second pereopod
is also found in various congeneric species, i.
e. species of the provenzanoi and anachoretus
groups (Lemaitre et al, 1982; McLaughlin
and Haig, 1993; McLaughlin and Forest,
1999), P. exiguus (see McLaughlin and Sand-

berg, 1995), P. imafukui McLaughlin and Ko-
nishi, 1994 (McLaughlin and Konishi, 1994),
P. lanuginosus De Haan, 1849 and P. macu-
losus Komai and Imafuku, 1996 (Komai and
Imafuku, 1996). The striped ambulatory legs
are shared by a number of congeneric spe-
cies, i.e. species of the provenzanoi and anach-
oretus groups (i.e. Haig and McLaughlin,
1991; Harvey and McLaughlin, 1991; McLau-
ghlin and Forest, 1999), P. minitus Hess, 1865
(Komai and Mishima, in press) and P. prox-
imus Komai, 2000 (Komai, 2000). Further-
more, some of the characters distinguishing
among the five species commonly differenti-
ate groups within the genus, i.e. the develop-
ment of the external lobe of the maxillule
endopod, the armature of the dactylus and
propodus of the left third pereopod and the
shape and armature of the telson (McLaugh-
lin, 1974). Phylogenetic relationships among
species of Pagurus remain little studied, al-
though the heterogeneity of the genus have
been suggested (i.e. McLaughlin, 1997). The-
refore, it is difficult to comment further on
the phylogenic relationships among the five
species.

As previously mentioned, Stimpson's
(1858) original description of Pagurus pilosi-
pes was brief, and included general charac-
ters of many species of Pagurus occurring in
shallow waters in the northwestern Pacific.
The spinose chelae and the red-striped color
pattern of the ambulatory legs, noted by Stim-
pson, are possessed by the two new species
described in this study (P. quinquelineatus
and P. erythrogrammus spp. nov.). However,
besides P. pilosipes, no other pagurid species
having such characteristics have been report-
ed from the subtropical Ryukyu Islands
(Minei, 1973; unpublished data). The neotype
from the topotypic locality fixed the specific
identity of P. pilosipes.

It has been found that reports of Pagurus
(or Eupagurus) pilosipes subsequent to the
original description by Stimpson (1858; see
also 1907) (Miyake, 1978, 1982; Miyake and
Imafuku, 1980; Oh, 1983; Takeda, 1986; Asa-
kura, 1991, 1995; Wang, 1992, 1994; Mine-
mizu, 2000) can not be referred to the true
P. pilosipes. References by Alcock (1905),
Terao (1913) and Gordan (1956) are merely
bibliographic treatments.
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Fig. 24. Semi-diagrammatic figures of second pereopods, showing color pattern on lateral surface.
A, Pagurus pilosipes (Stimpson, 1858); B, Pagurus insulae Asakura, 1991 (only dactylus and propodus
are shown); C, Pagurus erythrogrammus sp. nov., D, Pagurus nigrivittatus sp. nov., E, Pagurus

quinquelineatus sp. nov.
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Fig. 25. A, Pagurus erythrogrammus sp. nov., paratype male (sl 4.0 mm; CMNH-ZC 628) (photo taken
by J. Okuno); B, Pagurus nigrivittatus sp. nov., paratype male (sl 4.0 mm; CMNH-ZC 1009) (photo taken
by J. Okuno); Pagurus quinquelineatus sp. nov., paratype female (sl 3.1 mm; CBM-ZC 6622).

Miyake (1978) reported P. pilosipes based
upon Japanese specimens from Sagami Bay,
Seto Inland Sea, and East China Sea. Twenty-
one of 24 lots used by him were located and
used in this study. Two specimens from
Sagami Bay (Miyake det. no. 263, 549) and
two lots containing a total of seven speci-
mens from the Seto Inland Sea (ZLKU 8958,
16835) were not located. Results of the re-
identification are summarized in Table 2. Six

species in three genera were confounded in
Miyake’s (1978) material of P. pilosipes, of
which none represents the true P. pilosipes.
Seven specimens (Miyake det. no. 385, 388,
408, 409, 411, 416 and 455) are referred to
Pagurus erythrogrammus sp. nov. Four speci-
mens in the three lots (Miyake det. no. 387,
395and471)havebeenidentified asP. quinque-
lineatus sp. nov. As Komai and Osawa (2001)
indicated, one specimen (Miyake det. no. 398)
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Re-identitication

Miyake det. no. Reg. no.
263 unknown
385 NSMT-CrR 1803
387 NSMT-CrR 1805
388 NSMT-CrR 1806
395 NSMT-CrR 1813
398 NSMT-CrR 1816
408 NSMT-CrR 1826
409 NSMT-CrR 1827
410 NSMT-CrR 1828
411 NSMT-CrR 1829
416 NSMT-CrR 1834
454 NSMT-CrR 1964
455 NSMT-CrR 1965
471 NSMT-CrR 2020
490 NSMT-CrR 2068
549 unknown
559 NSMT-CrR 2254
627 NSMT-CrR 3533
— ZLKU 8958
— ZLKU 16835
— ZLKU 8759
— ZLKU 8765
— ZLKU 8769
— ZLKU 8775

not located

Pagurus erythrogrammus Sp. nov.
Pagurus quinquelineatus sp. nov.
Pagurus erythrogrammus sp. nov.
Pagurus quinguelineatus sp. nov.

Pagurus decimbranchiae Komai and Osawa, 2001

Pagurus erythrogrammus sp. nov.
Pagurus erythrogrammus sp. nov.
Pagurus quinquelineatus sp. nov.
Pagurus erythrogrammus sp. nov.
Pagurus erythrogrammus Sp. nov.
Nematopagurus sp.

Pagurus erythrogrammus sp. nov.
Pagurus quinquelineatus sp. nov.

Propagurus obtusifrons (Ortmann, 1892)

not located

Pagurus quinquelineatus sp. nov.
Pagurus proximus Komai, 2000
not located

not located

Nematopagurus sp.
Nematopagurus sp.
Nematopagurus sp.
Nematopagurus sp.

is Pagurus decimbranchiae Komai and Osawa,
2001. One small specimen (Miyake det. no.
490) has no trace of gonopores on either third
or fifth pereopods, and thus is considered to
be a juvenile. Because of the presence of
distinctly quadriserial gills, this specimen is
provisionary identified as Propagurus ob-
tusifrons (Ortmann, 1892) (see Komai and Yu,
1999). Another specimen (Miyake det. no.
627) has been found to represent Pagurus
proximus Komai, 2000. One specimen from
Sagami Bay (Miyake det. no. 454) and four
specimens from the East China Sea (ZLKU
8759, 8765, 8769 and 8775), all females, are
identified as Nematopagurus sp. because of
the widely separated ocular acicles and the
possession of paired first pleopods. The
genus Nematopagurus A. Milne-Edwards and
Bouvier, 1892 is under review by Dr. Patsy A.
McLaughlin (McLaughlin, in press), and the
definite identification will be made after her
paper is published.

Miyake (1978) noted that the four speci-
mens from Onomichi, Seto Inland Sea (ZLKU
16835) were collected from the Zostera zone.
It is highly likely that the four specimens

actually represent Pagurus minutus (Hess,
1865), which is the most common species of
Pagurus in shallow tidal flat areas, including
Zostera beds, in local waters (Komai and Mi-
shima, in press). None of the five species
treated in this paper occurs in tidal or sub-
tidal flats. Additionally, the fact that P. min-
utus also has striped ambulatory legs (the
propodi bear a dark gray-brown median
stripe on each lateral face) would seem to
support this assumption.

The illustrations given by Miyake (1978,
text-fig. 34) are confusing, as they are not
consistent with any species reidentified here.
The right cheliped illustrated by Miyake
(text-figure 34c) is apparently similar to that
of Nematopagurus sp., particularly in the pres-
ence of a row of spines on the dorsal mid-line
of the right chela. However, the shield and
cephalic appendages illustrated (Miyake,
1978, text-fig. 34a) most resemble those of
Pagurus erythrogrammus sp. nov., particularly
regarding the well produced rostrum. The
armature and color pattern of the pereopod
illustrated (Miyake, 1978, text-fig. 34d) are
generally similar to those of P. quinque-
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lineatus sp. nov. The telson (Miyake, 1978,
text-fig. 34e) does not agree with any species
mentioned. There is no doubt that Miyake’s
(1978) illustrations were based on more than
one species.

Miyake and Imafuku (1980) reported and
illustrated Pagurus pilosipes from the Kii Pen-
insula. Their specimens have been reexam-
ined, and found to represent another species,
Pagurus nigrivittatus sp. nov. Miyake (1982,
1991, 1998) illustrated this species again as P.
pilosipes. Subsequent workers reporting P.
pilosipes (e.g., Asakura, 1991, 1995; Mine-
mizu, 2000) followed Miyake and Imafuku’s
(1980) and Miyake's (1982) identifications.

Oh (1983) recorded P. pilosipes from Mara
Islet, Korea. Although Oh’'s specimens were
not available for reexamination, there is little
doubt that his specimens represent P. nigri-
vittatus sp. nov. He clearly mentioned that
the second pereopod had six or seven ventral
spines on the dactylus and only three ventral
spines on the propodus in his specimens.
Further, the color pattern of his specimen
illustrated (Oh, 1983, pl. 3, figs. 3, 4) is consis-
tent with that of P. nigrivittatus sp. nov.

Wang (1992, 1994) listed P. pilosipes from
China. Unfortunately, no specimens from
China, which are referable to P. pilosipes s.l.,
have been available for study. Nevertheless,
it is most probable that Wang was basing his
identification on Miyake's (1978, 1982) ac-
counts. Therefore, the references of Wang
(1992, 1994) were not referred to P. pilosipes.

Matsukubo (1999) published a photograph
of a live specimen which he referred to
Pagurus dubius (Ortmann, 1892). However,
judging from the coloration and locality, the
specimen is assigned to P. nigrivittatus sp.
nov. without doubt.
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Pagurus pilosipes (Stimpson) DERET,
P. insulae Asakura DfERIEEH,
BLURT7C7HBEER P EAUE
3FmEDOLH (M +HE:
EETH: RV¥FAURD

B A E =

TEE R
T260-8682 FIEMPRXELENT 955-2
E-mail: komai@chiba-muse.or.jp

BABLUEED SIRESNLERICESVWTH Y
¥ 4 ) RD Pagurus pilosipes (Stimpson, 1858) @
SEFNER 2T - 7. KEWE, HREEAE» SRE
SNIERICESWTREHRI N, ZoBANZH, &
E, hERE» SMESNTELD, FHILHLR, 4
1 7EMTH 208 5OMEF Z1E -t
Miyake (1978) & == « 448 (1980) I & © Pagurus
pilosipes LEIE SN LEAEZ BRI L EE
Miyake (1978) IC & D AMELEE S NIERICIE 6
HoryyFa iy FA VENBELTBY (20
Db AREREBHEICRESNL), SSHIK=ZF 518
(1980) I L VAT L RIE S N BRRHIBEICE N
36HMOVWFNEBRLZ LKL, BOME
DAL 3 EOMNBELRIRET 272D, HEAED
SIREI NI P. pilosipes DRI X —HK T 348
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BEDHBET - kR, FMED 3BOLTh bt
BEOEARLBELBZIEMNHBREALL &5i, P
pilosipes LB TH 5 & L CELHE s i P insulae
Asakura, 1991 (a=v 957 V<Hh V¥ FAY) OF
A TEREZER LIEC A, BE#TRERINT
WIEVEHHIP SHOBEE SEROFEESHIA L. &
SIS DERDI, FiL#icBWTagEs D
BAICAV SN IEEREDIZ LA EHEOHIITEE
ELTESHTE W EOHIBAL . Z T, P insulae
LEDL TR ZEDIZETS, Lo 3BRIVWINRD
RECHETH B L VHIERISEL, HHE P erythro-
grammus, P. nigrivittatus, ¥ & U P. quinquelineatus
Lép%a Uiz, Pagurus pilosipes & 3FREIC>W\WTid
ML EEE ENEE L, P insulae <oV TIR, HE
WiiiE A5 A .. £7, P insulae DIFICH TEZ
ShicKdiaABORIK, OHRORE, Aok
FEPHIRE EL L OETEREOL—EMED LN
1-OT, FICEHERKESZ . &5, 5ERO
BAEE I >WTHREL, SEENTREILORRE
ﬁo 1.

FRX TR -5 BOVWTh BT ~EEDS
HeicHEBE T 305, P. erythrogrammus 37K 75 m >
SIEgani., BEDET A, P pilosipes & P. in-

sulage 3TN ZhHBEAB LNEREZ L SH S
N33 Tdh 55, P quinquelineatus, P. erythro-
grammus, P. nigrivittatus @ 3 &R BRIPEOER
Wi (BREELEORTERRE LS, BAEREIINE)
KA B, & 51T, P nigrivittatus 3 BERIERH»
5 bitgahic,

PR, Pagurus pilosipes I 7 A Y <Hr ¥ KA Y
EWVWHFIEMEZ ST & Miyake, 1978). Zhid
[EE0# < Stimpson (1858) A3, AREDHERICTR W HtkE
BESH B EICERL TV A E, Miyake (1978) A3
FELMEHCBELTWAED S b, KX TILH
SNk 2FREPRIEEROMBEREZSHICRE - T
WAHRILIERLTWAbDEEZ ONS, L,
ZD%, =F(1982) LIBEDORE L 7 4+ — IV KA A K
TR, EEROMREEE %> Pagurus nigrivittatus
BThY=R Y FAY)EFENTVWE, DLHE
FIEEBELEZBET B30I, UToLHicfig%:iR
I8 L 7-\": Pagurus pilosipes A ¥ F 77 hv=Hh v ¥
FAY (E#R), Pagurus erythrogrammus sp.nov. 7
A Y=k vy FAY, Pagurus nigrivittatus sp. nov.
sgov=kyyY Nh Y (FFR), Pagurus quingueline-
atus sp.nov. IxVTAYTRYY A Y (.
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