
The palaemonid genus Palaemonella Dana,
1852 contains 18 species, of which 14 have been
reported from the Indo-West Pacific region (Li,
2000; 2001; Li and Bruce, 2006; Li et al., 2007;
Bruce, 2008a). Most species are well known in
their specific status and their type conditions
(Bruce, 2002a). The few exceptions include the
Japanese Palaemonella spinulata Yokoya, 1936
(Bruce, 1970), originally described from Misaki,
located at the southernmost point of the Miura
Peninsula, central Japan. There have been many
records from the Indo-West Pacific region re-
ferred to this species (Bruce, 1975; 1976; 1978;
1981; 1990; 2002a; Bruce and Coombes, 1995;
De Grave, 2001; Li, 2001; Li and Bruce, 2006;
Li et al., 2007). The original description of
Yokoya’s taxon, however, was not sufficient by
modern standards, and there are no subsequent
descriptions based on the holotype or reliable
identified material. Consequently, the real specif-
ic identity of the species remains obscure. During
examination of material from Japanese waters,
which could be referred to P. spinulata based on
existing literature, it has been found that more
than one species is represented. My attempt to
locate the holotype of P. spinulata in Japanese

museums and institutions has not been success-
ful, and there is no doubt that the holotype is no
longer extant. Recently I received eight speci-
mens referable to P. spinulata, collected from
Sagami Bay off Miura Peninsula, very close to
the type locality of that species. I designate here-
in a neotype of P. spinulata in the interest of
nomenclatural stability, and present a redescrip-
tion of the species. This enables me to further de-
scribe a new species of this genus, P. longidacty-
lus, on the basis of specimens from Beppu Bay,
Ooita Prefecture. The new species is closely sim-
ilar to P. spinulata, but can be distinguished from
the latter by some minor details.

The specimens examined are deposited in the
following institutions or museums: National Mu-
seum and Nature and Science, Tokyo (NSMT),
National Fisheries University, Shimonoseki
(NFU), and Natural History Museum and Insti-
tute, Chiba (CBM). The specimen size is indicat-
ed by the postorbital carapace length (cl in mm),
measured along the middorsal line from the level
of the postorbital margin of the orbit to the mid-
point of the posterodorsal margin of the cara-
pace.

For comparison purpose, the following speci-
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mens were examined.
Palaemonella rotumana (Borradaile, 1898).

NFU 530-2-2336, 1 ovig. female (cl 3.8 mm), Ise
Bay, off Mie Prefecture, date uncertain, coll. S.
Ooishi; NFU 530-2-2744, 1 female (cl 2.6 mm),
Off Ginowan, Okinawa Island, Ryukyu Islands,
26°18.440�N, 127°43.173�E, dredge, 39–46 m,
25 August 1998; NFU 530-2-2745, 1 ovig. fe-
male (cl 3.0 mm), 1 female (cl 2.1 mm), Iko,
Kuroshima Island, Yaeyama Islands, southern
Ryukyu Islands, dead coral block, 18 August
1987, coll. K. Nomura; NSMT-Cr 19748, 2 ovig.
females (cl 2.3, 2.5 mm), Mistery Reef, Anuha
Islands, Solomon Islands, SCUBA diving, coral
block, 31 August 1984, coll. K. Hayashi.

Taxonomy

Palaemonella spinulata Yokoya, 1936

[Japanese name: Mukashi-kakure-ebi]

(Figs. 1–3)

Palaemonella spinulata Yokoya, 1936: 135, fig.

4; Bruce, 1970: 285, fig. 1 (part).
Not Palaemonella spinulata: Bruce, 1975: 177,

figs. 6A–G, 7; 1976: 471; 1978: 209, fig. 1.
(�Palaemonella maziwi Bruce, 2002b);
Bruce, 2008b: 107, figs. 2, 3.

? Palaemonella spinulata: Bruce, 1981: 9; 1990:
16; 2002a: 292; Hayashi et al., 1994: 269;
Bruce and Coombes, 1995: 111; Li, 2001: 80;
Hayashi, 2001: 163, figs. 409e, 410, 411e, j;
Davie, 2002: 317; Li and Bruce, 2006: 668; Li
et al., 2007: 242, fig. 116.

Material examined. Neotype: NSMT-Cr
19744, female (cl 2.9 mm), Sagami Bay, off Misa-
ki to Yokosuka, Miura Peninsula, 35°10.53�N,
139°34.56�E to 39°10.53�N, 139°34.53�E, 73–62
m, oyster beds, 8 March 2002, gill net, FB Aoki-
maru No. 2, coll. T. Komai.

Non-type: CBM-ZC 9515, 2 males (cl 2.2, 2.4
mm), 2 females (cl 1.9, 2.2 mm), same data as
neotype; NSMT-Cr 19755, 1 male (cl 1.7 mm), 1
female (cl 2.4 mm), similar locality, 35°11.02�N,

90 Ken-Ichi Hayashi

Fig. 1. Palaemonella spinulata Yokoya, 1936. Neotype, female (cl 2.9 mm), Sagami Bay, off Misaki to Yokosu-
ka, habitus in lateral view. Scale bar: 1.0 mm.



139°34.55�E to 35°11.01�N, 139°35.12�E, 67–60
m, 8 March 2002, gill net, FB Aoki-maru No. 2,
coll. T. Komai; CBM-ZC 9516, 1 male (cl 2.3
mm), similar locality, 35°11.23�N, 139°34.40�E
to 35°11.30�N, 139°34.96�E, 68–63 m, 8 March
2002, gill net, FB Shou-maru, coll. T. Komai.

Diagnosis. Rostrum reaching nearly to distal
margin of lamella of scaphocerite, about as long
as carapace, slender, dentition 2�5/2. Carapace
with small, acute supraorbital spine, orbit demar-
cated by postorbital ridge. Mandible with two-
segmented palp. Palm of first pereopod with sev-
eral transverse rows of short setae. Second pere-
opods subequal, similar; carpus with subacute
terminal spine; merus with acute distoventral
spine; ischium unarmed. Each dactylus of third
to fifth pereopods moderately long, length about
5 times of proximal height, 0.2–0.3 times as long
as respective propodus, ventral margin regularly
concave; propodi each with moderately long dis-
toventral spines and numerous ventral spines.

Description. Neotype. Body relatively small
for genus, glabrous (Fig. 1). Rostrum (Figs. 1,
2a–c) slender, proximally straight, distally slight-
ly curved upward, 0.9 times as long as carapace,
not reaching distal end of scaphocerite; dorsal
margin armed with 7 teeth including 2 on cara-
pace and 5 on rostrum proper, posteriormost
tooth at 0.3 of carapace length, 5 teeth on ros-
trum equidistantly arranged, distal tooth much
smaller than others, subterminal, each tooth bear-
ing some short plumose setae anteriorly; ventral
margin setose, with 2 similar teeth on distal half,
just below fifth and sixth dorsal tooth. Carapace
(Figs. 1, 2a–c) with small but acute supraorbital
spine situated at dorsal end of postorbital ridge;
orbit depressed and well demarcated by postor-
bital ridge; hepatic spine arising slightly posteri-
or to level of supraorbital spine, and much larger
than supraorbital spine; antennal spine acute, ex-
ceeding triangular suborbital angle; pterygosto-
mial margin bluntly angular, unarmed.

Abdomen (Fig. 1) smooth, third somite not
produced posterodorsally. Pleura of first three
somites rounded; fourth pleuron (Fig. 2e) bluntly
subrectangular, not acute; fifth pleuron (Fig. 2e)

posteroventrally acute; sixth somite (Fig. 2e) 1.3
times as long as proximal depth, 0.4 times as
long as carapace, posterolateral and posteroven-
tral angles acute. Telson (Fig. 2f, g) about 0.7 of
carapace length, 1.6 times as long as sixth
somite, tapering posteriorly, with transverse row
of few setae proximomedially, 2 pairs of dorso-
lateral spines robust, submarginal, situated at
about 0.4 and 0.6 of telson length; posterior mar-
gin with minute median point, lateral spines
slightly smaller than dorsal spines, intermediate
spines long, slender, submedian spines robust,
about half length of intermediate spines.

Cornea of eye globular, well pigmented, with
small accessory pigment spot; eyestalk subcylin-
drical, about as long as wide and as long as
cornea diameter (Fig. 2h).

Antennular peduncle (Fig. 2c, i) falling slight-
ly short of rostral apex; proximal segment broad,
lateral margin feebly convex, anterior margin
slightly produced, with well-developed lateral
spine, ventral margin with acute spine at mid-
length; stylocerite short, slender, acute, reaching
to about midlength of proximal segment; stato-
cyst normal, with circular statolith; distal two pe-
duncular segments subequal in length, both mod-
erately slender, less than half length of proximal
segment; upper antennular flagellum biramous,
proximal 9 joints fused, shorter ramous consist-
ing of 5 joints; lower flagellum slender, distal
part broken. Scaphocerite (Fig. 2c, j) 3.1 times as
long as wide, 0.9 times of carapace length, taper-
ing distally, lateral margin concave, lamella
rounded, well exceeded by strong distolateral
spine; basicerite with acute spine, carpocerite
short, reaching proximal third of scaphocerite.

Opthalmic somite without bec ocellaire.
Paragnaths distally bilobed, heart-shaped. Epi-
stome with low median carina ventrally.

Mouthparts not dissected. Third maxilliped
(Fig. 3f–h) with moderately long endopod, reach-
ing beyond distal margin of first segment of an-
tennular peduncle. Antepenultimate segment
long, expanded distally, length about 8.5 times of
distal width, lateral margin with 7 short, stout
subequal spines along distal half. Penultimate

Two species of Palaemonella from Japan 91



92 Ken-Ichi Hayashi

Fig. 2. Palaemonella spinulata Yokoya, 1936. a, d, l, n, o, male (cl 2.4 mm), Sagami Bay, off Misaki to Yokosu-
ka; b, male (cl 2.3 mm), same locality; c, e, f, h, k, m, neotype, female (cl 2.9 mm), same locality; g, male (cl
2.2 mm), same locality; i, j, female (cl 2.4 mm), same locality. a, carapace, lateral; b, anterior part of carapace
and rostrum, lateral; c, anterior part of body, dorsal; d, thoracic sternite; e, fourth abdominal somite to anteri-
or part of telson, lateral; f, telson, dorsal; g, same, lateral; h, left eye, dorsal; i, left antennular peduncle,
mesial; j, left antenna, ventral; k, l, left endopod of first pleopod; m, left endopod of second pleopod; n, ap-
pendices masculina and interna on endopod of second pleopod; o, outer distal part of exopod of uropod.
Scale bars: 1.0 mm for a–j, o; 0.2 mm for k–n.



segment subcylindrical, length about 9.0 times
distal width, and about 0.9 of antepenultimate
segment length, with several groups of long
setae. Ultimate segment tapering distally to long
spine, 0.7 of penultimate segment length, densely
furnished with numerous groups of long setae,
forming grooming apparatus, on mesial surface.
Exopod overreaching distal margin of antepenul-
timate segment, with numerous long plumose
setae. Epipod present as small rounded plate;
arthrobranch reduced to unequally bilobed small
process.

First pereopod (Fig. 3i, j) slender, reaching be-
yond rostral apex by tip of chela; chela (Fig. 3j)
about 0.6 of carapace length; palm about 3.1
times as long as high, proximally with 5 trans-
verse rows of very short setae, forming grooming
apparatus; fingers slender, 0.7 times as long as
palm, sparsely setose, terminating in small acute
tips, cutting edges sharp, entire; carpus as long as
chela, length 5.5 times distal width; merus as
long as carpus, slightly swollen at midlength; is-
chium 0.7 times as long as carpus, ventrally fee-
bly compressed, sparsely setose. Left second
pereopod (Fig. 3k–o) reaching beyond rostral
apex by articulation between carpus and merus;
chela (Fig. 3m) about 1.2 times as long as cara-
pace; palm 2.9 times as long as high, smooth,
subcylindrical, fingers 0.9 times as long as palm,
sparsely setose; dactylus 6.8 times as long as
high, terminating in acute hooked tip, cutting
edge with diastema with few obtuse teeth proxi-
mally; fixed finger similar to dactylus in general
structure, but more sharply dentate proximally;
carpus 0.9 times as long as palm, expanded dis-
tally with small pointed lobe ventrolaterally,
length 3.6 times of distal width; merus 1.1 times
as long as palm, 4.8 times as long as high, with
strong distoventral spine; ischium 0.8 times as
long as merus, 4.8 times as long as high, un-
armed. Right second pereopod in process of re-
generation, as simple rod-like process. Third
pereopod (Fig. 3p, q) relatively slender, over-
reaching rostral apex by length of two distal seg-
ments; dactylus about 0.3 times as long as propo-
dus, 7.0 times as long as high, unguis not clearly

demarcated, ventral margin evenly concave, dor-
sal margin with group of few setae at midlength.
Propodus uniform, about 20 times as long as
high, with 2 long distoventral spines, reaching
proximal third of dactylus, ventral margin with
about 10 spines arranged as single row; carpus
about half as long as propodus, unarmed, without
distinctive features; merus slightly shorter than
propodus, uniform, unarmed; ischium 0.6 times
as long as propodus, slightly tapering proximally,
unarmed. Fourth pereopod (Fig. 3r) similar to
third pereopod, reaching beyond rostral apex by
length of dactylus and distal 0.6 of propodus.
Fifth pereopod (Fig. 3s, t) reaching beyond ros-
tral apex by length of dactylus and distal half of
propodus, generally similar to third and fourth
pereopods.

Fourth thoracic sternite (Fig. 2d) with long
slender finger-like median process, fifth sternite
with pair of acute triangular teeth medially, sixth
and seventh sternites without distinctive features,
eighth sternite with robust finger-like median
process.

First pleopod normal, endopod (Fig. 2k) half
length of exopod, lamellate, sparsely setose,
rounded distally. Second pleopod with endopod
slightly shorter and narrower than exopod, with
slender appendix interna exceeded by endopod
(Fig. 2l). Uropod with exopod about 2.4 times as
long as wide; lateral margin straight, sparsely se-
tose, ending in short fixed spine; long movable
spine immediately mesial to fixed posterolateral
spine (Fig. 2o); endopod equal in length to exo-
pod, 3.7 times as long as wide.

Males and other females. Generally similar to
neotype. Rostrum 0.9–1.1 times as long as cara-
pace in both sexes, reaching just to or slightly be-
yond lamella of scaphocerite. Rostral dentition
identical with that of neotype (2�5/2) in all
specimens except for one male, in which distal
part of rostrum broken off. Supraorbital spine
small, always acute; postorbital ridge always con-
spicuous.

Mouthparts examined from one female speci-
men (cl 2.4 mm). Mandibular corpus (Fig. 3a) ro-
bust but molar process rather slender (distal part
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Fig. 3. Palaemonella spinulata Yokoya, 1936. a–g, female (cl 2.4 mm), Sagami Bay, off Misaki to Yokosuka;
h–m, p–t, neotype, female (cl 2.9 mm), same locality; n, male (cl 2.4 mm), same locality; o, male (cl 2.3 mm),
same locality. a, left mandible, lateral, distal part of molar process broken; b, right maxillule, lateral; c, left
maxilla, lateral; d, left first maxilliped, lateral; e, left second maxilliped, lateral; f, left third maxilliped, later-
al; g, same, penultimate and antepenultimate segments, mesial; h, same, distal part of ultimate segment,
mesial; i, right first pereopod, lateral; j, same, chela, mesial; k, left second pereopod, lateral; l, same, articula-
tion between carpus and chela, mesial; m, same, chela, mesial; n, o, same, distal three segments, dorsal; p,
left third pereopod, lateral; q, same, dactylus and anterior part of propodus, lateral; r, left fourth pereopod,
lateral; s, left fifth pereopod, lateral; t, same, dactylus and anterior part of propodus, lateral. Scale bars: 1.0
mm for a–g, i–p, r–t; 0.2 mm for h, q.



damaged during dissection), incisor process
moderately broad, with 3 stout teeth distally, mid-
dle tooth smaller than others; palp short, two-
segmented, with few setae. Maxillule (Fig. 3b)
with distally curved endopod; upper lacinia nar-
row, with 5 slender short setae distally, lower
lacinia also narrow, curved medially, with many
setae distally. Maxilla (Fig. 3c) with non-setose
palp, distal endite equally bilobed, both lobes
with several slender setae distally, proximal en-
dite feebly convex; scaphognathite large, posteri-
or lobe rounded. First maxilliped (Fig. 3d) with
moderately broad palp, distal endite moderately
large, broad, medially truncated, with many setae
distally; coxal endite sparsely setose distally; ex-
opodal flagellum well developed, with long setae,
caridean lobe narrow; epipod moderately large,
feebly bilobed. Second maxilliped (Fig. 3e) with
normal endopod, without distinctive features; ex-
opod well developed, with long setae; epipod
subquadrate, with slender, non-lamellate
podobranch.

In 2 males (CBM-ZC 9515, cl 2.4 mm; 9516,
cl 2.3 mm), second pereopods subequal, similar
on right and left; both second pereopods missing
in 4 females, only left preserved in 1 male
(CBM-ZC 9516); merus with distoventral spine
always large and acute; carpus with terminal
spine variable in shape from only small triangular
process to acute spine.

First pleopod normal, endopod (Fig. 2l) round-
ed distally, emarginate medially with short
curved setae, slightly convex with long setae
proximally. Second pleopod with appendices
masculina and interna well developed even in
smallest male (cl 1.7 mm), both slender rod-like,
appendix interna with some hooks on distal part,
appendix masculina with several simple setae
marginally (Fig. 2n).

Size. The holotype was a female, cl about 2.8
mm, estimated from Yokoya’s (1936) figure. The
neotype is a female, 2.9 mm; the other females of
the present series are cl 1.9–2.4 mm and the
males are 1.7–2.4 mm.

Remarks. This species was described based on
the single female holotype, which was collected

at Misaki, southernmost point of the Miura
Peninsula (Yokoya, 1936). In spite of efforts by
myself and other colleagues no information on
the holotype has been obtained. It was probably
deposited at the University Museum, the Univer-
sity of Tokyo, but no specimen of Palaemonella
could be found there. There is little doubt that the
holotype is no longer extant.

The specimens examined in this study were
collected from Sagami Bay, off Misaki to Yoko-
suka, which is in close proximity to the type lo-
cality of P. spinulata. In order to stabilize the
nomenclature of the species, I designate a neo-
type from this topotypic series. The neotype is a
female of the same size as the holotype.

The present material is very similar to the
holotype in general morphology. However, there
are some minor differences between the original
description and the present material, as follows:
(1) in the holotype the postorbital ridge was nei-
ther specifically described nor figured (Yokoya,
1936: 135, fig. 4A), but it is well demarcated in
all specimens examined (Figs. 1, 2a–c); (2) The
hepatic spine is small, subequal in size to the
supraorbital spine in the original figure (Yokoya,
1936, fig. 4A), whereas, in the present material
the hepatic spine is distinctly larger than the
supraorbital spine (Figs. 1, 2a–c); (3) A minute
median process is present on the posterior margin
of the telson in the material examined (Fig. 2f),
although such a process is not shown in the origi-
nal figure (Yokoya, 1936, fig. 4B); (4) Yokoya
(1936, fig. 4F) specifically noted that there was
no podobranch on the second maxilliped in the
holotype, but in the present material there is a
rudimentary, rod-like podobranch (Fig. 3e); (5)
In the holotype the palm of the second pereopod
was twice as long as the carpus and 1.5 times as
long as the fingers, whereas in the six second
pereopods, including those detached, of the pre-
sent material, the carpus is same length as the
fingers and the palm is only 1.1 times as long as
the carpus and fingers; (6) The holotype has a
distinct terminal spine on the carpus of the sec-
ond pereopod (Yokoya, 1936, fig. 4A), but in the
present specimens, the terminal spine of the car-

Two species of Palaemonella from Japan 95



pus of the second pereopod is always small, not
acute in the five examples, or small but acute in
one specimen in the present material (Fig. 3k, n,
o). These discrepancies are probably due to over-
sight or artistic inaccuracy for first to fourth
points, or due to individual variations for the fifth
and sixth points.

Holthuis (1952) and Fujino (1970) considered
that Palaemonella spinulata was synonymous
with P. rotumana (Borradaile, 1898), although it
has been clarified that these two taxa are distinct
(Bruce, 1970, 2002a; Chace and Bruce, 1993;
Fransen, 1994; De Grave, 2000). The two taxa
are indeed similar to each other in many diagnos-
tic aspects, such as the rostral dentition, the
spination of the second pereopod and the arma-
ture and the shape of the third and fourth pere-
opods (Fig. 4a–g). As already indicated by
Yokoya (1936), however, the acute supraorbital
spine is one of the most distinctive characters of
P. spinulata. Palaemonella rotumana usually

lacks the supraorbital spine, but if present, it is at
most a small blunt tubercle (Borradaile, 1898;
Kemp, 1922 as P. vestigialis; Bruce, 1970;
Fransen, 1994; De Grave, 2000). Furthermore,
the postorbital ridge is occasionally absent in P.
rotumana (De Grave, 2000). In seven specimens
(cl 2.1–4.9 mm) of P. rotumana here examined all
have the postorbital ridge, but six do not have
any supraorbital tubercle (Fig. 4a). The palm of
the first pereopod bears setae on the proximome-
sial surface in these two species, but the present
study has shown that the development of it is
rather different. Four or five transverse rows of
short setae are present in P. spinulata but 7 or 8
groups of long setae are arranged at a longitudi-
nal line in P. rotumana (Fig. 4b, e).

Forty years had passed since the original de-
scription when Bruce (1975) subsequently re-
ported P. spinulata from Tanzania and Kenya,
eastern Africa. Since then the species has been
reported several times from the Indo-West Pacific
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Fig. 4. Palaemonella rotumana (Borradaile, 1898). a, b, d–g, ovig. female (cl 2.5 mm), Solomon Islands; c, fe-
male from Ise Bay, (cl 3.8 mm). a, carapace, lateral; b, c, chela of left first pereopod, mesial; d, articulation of
chela and carpus of left second pereopod, mesial; e, same, merus, lateral; f, distal two segments of left third
pereopod, lateral; g, same, dactylus, lateral. Scale bars: 1.0 mm for a–f; 0.2 mm for g.



region (Bruce, 1975; 1976; 1978; 1981; 1990;
2002a; Hayashi et al., 1994; Bruce and
Coombes, 1995; Li, 2001; Li and Bruce, 2006;
Li et al., 2007; Bruce, 2008b). However, these
records needs to be verified, as it appears that
more than one species might be mixed in the pre-
vious reported specimens. For example, the
African specimens referred to P. spinulata by
Bruce (1975; 1976; 1978) were recently de-
scribed as a new species, Palaemonella maziwi
Bruce, 2002, which bears short rostrum, large
supraorbital spine, well developed terminal spine
on the carpus of second pereopod, comparatively
short dactyli of the third to fifth pereopods, sin-
gle segment of mandibular palp, relatively long
appendix masculina and others (Bruce, 2002b).
Very recently Bruce (2008b) described and fig-
ured one male and one ovigerous female from
Western Australia under the name of P. spinulata.
They are small, cl 3.2 mm in the male and 2.5
mm in the ovigerous female. These Australian
specimens differ from the present topotypic se-
ries in having more numerous dorsal rostral
teeth, no postorbital ridge and more robust third
pereopod. There is little doubt that these speci-
mens from Western Australia represent a species
other than P. spinulata. Other specimens from
Australia (Bruce, 1981; 1990; Bruce and
Coombes, 1995; Davie, 2002), Hainan Island (Li,
2001; Li et al., 2007), and New Caledonia and
Loyalty Islands (Li and Bruce, 2006), all referred
to Yokoya’s species, have neither been described
nor figured. Therefore, these references are ques-
tionably inlcluded in the synonymy.

Recently Hayashi (2001) identified several
specimens from Japan as P. spinulata on account
of the presence of a clearly demarcated postor-
bital ridge with a supraorbital spine and compar-
atively short dactyli of the last three pereopods.
They are large, cl 5.8 mm in ovigerous female,
6.6 mm in the largest female, and 3.5 mm in the
largest male. Neverthless, the setation of the
palm of the first pereopod is intermediate be-
tween those observed in the present specimens of
P. spinulata and P. rotumana. Final determination
of the identity of these specimens with P. spinu-

lata is postponed, as they are all larger than the
present topotypic series.

Palaemonella longidactylus sp. nov.

[New Japanese name: Yubinaga-mukashi-kakure-ebi]

(Figs. 5–7)

Material examined. Holotype: NSMT-Cr
19746, ovig. female (cl 4.6 mm), Beppu Bay,
Ooita Prefecture, small Danish seine, 25 August
1977, coll. K. Ogawa.

Paratypes: NFU 530-2-2339, 5 males (cl
3.6–4.3 mm), 7 ovigerous females (cl 3.9–5.1
mm); NSMT-Cr 19747, 1 male (cl 4.0 mm), 1
ovig. female (cl 4.1 mm), same data as holotype.

Other material: NFU 530-2-2340, 2 males (cl
4.3, 4.6 mm), 6 ovig. females (cl 4.4–5.5 mm),
Kii Strait, off Wakayama Prefecture, small Dan-
ish seine, 14 June and 9 August 1975, coll. T.
Sakamoto

Diagnosis. Rostrum reaching nearly to distal
margin of lamella of scaphocerite, about as long
as carapace, slender, dentition 1, 2�6, 7/1, 2.
Carapace with small, acute supraorbital spine,
orbit demarcated by postorbital ridge; mandible
with two-segmented palp. Palm of first pereopod
with several transverse rows of short setae. Sec-
ond pereopods subequal, similar; carpus with
small triangular process or small, acute terminal
spine; merus with acute distoventral spine; ischi-
um unarmed. Each dactylus of third to fifth pere-
opods slender, length about 10–15 times as long
as proximal height, about 0.4 times as long as re-
spective propodus, ventral margin regularly con-
cave; propodi each with short distoventral spines,
few ventral spines.

Description. Holotype. Left first and right sec-
ond pereopods and distal part of propodus of left
fourth pereopod missing. Rostrum (Figs. 5, 6a–c)
comparatively shorter, 0.8 times as long as cara-
pace, but reaching distal end of scaphocerite;
dorsal margin with 8 teeth including 2 on anteri-
or third of carapace, and 6 arranged equidistantly
on rostrum proper, distal tooth smaller, placed
near rostral apex; ventral margin with single sim-
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ilar tooth on distal part, just below between fifth
and sixth dorsal tooth. Spines and ridge on cara-
pace (Figs. 5, 6a–c) similar to those of P. spinula-
ta in size and position.

Sixth abdominal somite (Fig. 6f) about 1.6
times as long as proximal depth, 0.47 times as
long as carapace. Telson (Fig. 6g, h) 0.65 times
as long as carapace, 1.4 times as long as sixth
somite; 2 pairs of dorsal spines robust, situated at
about 0.3 and 0.7 of telson length.

Eye (Fig. 6c) and antennular peduncle (Fig. 6c,
i) without special features. Eyestalk subcylindri-
cal, slightly shorter than wide and cornea diame-
ter. Upper antennular flagellum biramous, fili-
form, proximal 14 joints of rami fused, free
ramus broken. Scaphocerite (Fig. 6c, j) well de-
veloped, 3.2 times as long as maximum width,
0.7 times as long as carapace.

Third maxilliped (Fig. 7g, h) with long endo-
pod, reaching distal end of antennular peduncle.
Antepenultimate segment long, about 7.8 times
as long as distal width, lateral margin with 8 sim-
ilar spines along distal half; penultimate segment

about 8.1 times as long as distal width, about 0.8
times as long as antepenultimate segment. Exo-
pod well developed, slightly overreaching distal
margin of antepenultimate segment.

Armature and general shape of pereopods very
similar to those of P. spinulata, but comparatively
longer and more slender in new species. First
pereopod (Fig. 7i, j) slender, reaching beyond
rostral apex by chela and distal half of carpus;
chela (Fig. 7j) about 0.5 times as long as cara-
pace, palm 2.4 times as long as high; fingers sim-
ilar, slender, 1.3 times as long as palm, sparsely
setose, with small acute tips; carpus as long as
chela, length 8.7 times as long as distal width;
merus 1.1 times as long as carpus, nearly uni-
form; ischium 0.6 times as long as carpus. Left
second pereopod (Fig. 7k–m) well developed,
reaching beyond rostral apex by chela, carpus
and distal part of merus; chela (Fig. 7k) about 1.5
times as long as carapace, palm 3.5 times as long
as high, fingers as long as palm; dactylus 8.7
times as long as high, ending in stout acute
hooked tip; fixed finger similar to dactylus; car-
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Fig. 5. Palaemonella longidactylus sp. nov. Holotype, ovig. female (cl 4.8 mm), Beppu Bay, Ooita Prefecture,
habitus in lateral view (left first pereopod is missing, and right first pereopod is shown). Scale bar: 1.0 mm.
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Fig. 6. Palaemonella longidactylus sp. nov. a, paratype, ovig. female (cl 4.4 mm), Beppu Bay, Ooita Prefecture;
b, d, k, m, paratype, male (cl 4.0 mm), same lot; c, f, h–j, paratype, ovig. female (cl 5.1 mm), same lot; e,
paratype, ovig. female (cl 4.0 mm), same lot; g, l, n, o, holotype, ovig. female (cl 4.6 mm). a, anterior part of
carapace, lateral; b, carapace, lateral; c, anterior part of body, dorsal; d, e, thoracic sternite; f, fourth abdomi-
nal somite to anterior part of telson, lateral, g, telson, lateral, h, same, dorsal, i, left antennular peduncle,
mesial; j, left antenna, ventral; k, l, left endopod of first pleopod; m, appendices masculina and interna on en-
dopod of second pleopod; n, endopod of second pleopod; o, distal part of lateral margin of left exopod of
uropod. Scale bars 1.0 mm
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Fig. 7. Palaemonella longidactylus sp. nov. a–k, m, n, p, q, paratype, ovig. female (cl 4.7 mm), Beppu Bay,
Ooita Prefecture; l, paratype, ovig. female (cl 5.1 mm), same lot; o, r, holotype, ovig. female, (cl 4.6 mm). a,
right mandible, lateral; b, left maxillule, lateral; c, left maxilla, lateral; d, left first maxilliped, lateral; e, left
second maxilliped, lateral; f, same, proximal part, mesial; g, left third maxilliped, lateral; h, same, proximal
two segments; i, left first pereopod, lateral; j, same, chela, mesial; k, left second pereopod, chela, carpus and
distal part of merus, lateral; l, right second pereopod, carpus and distal part of merus, mesial; m, same, articu-
lation between carpus and chela, mesial; n, left third pereopod; o, same, dactylus and anterior part of propo-
dus, mesial; p, left fourth pereopod; q, left fifth pereopod; r, same, dactylus and anterior part of propodus,
mesial. Scale bars: 1.0 mm.



pus 0.5 times as long as palm, 4.2 times as long
as distal width; merus 1.1 times as long as palm,
7.1 times as long as high, with strong distoventral
spine; ischium 0.7 times as long as merus, 5.9
times as long as distal high. Third pereopod (Fig.
7n, o) slender, overreaching end of antennular
peduncle by distal three segments and distal part
of merus; dactylus slender, long, about 0.4 times
as long as propodus, about 10 times as long as
high; propodus about 17 times as long as high,
with 2 short distoventral spines, not reaching
proximal fifth of dactylus, ventral margin with
about 6 spines arranged as single row; merus as
long as propodus; ischium about 0.9 times as
long as propodus. Fourth (Fig. 7p) and fifth pere-
opods (Fig. 7q, r) reaching nearly to same point
as third pereopod (Fig. 5), similar to third in
shape and armature.

Fourth thoracic sternite (Fig. 6e) with long
slender finger-like median process, fifth sternite
with pair of acute triangular submedian teeth;
sixth to eighth sternites nearly flat, without medi-
an process.

First pleopod normal, endopod (Fig. 6l) lamel-
late, rounded distally with long plumose setae.
Second pleopod with endopod lamellate, with
long appendix interna setose mesially (Fig. 6n).
Uropod (Fig. 6o) without special features.

Males and other females. Eight males (cl
3.6–4.6 mm) and 14 ovigerous females (3.9–5.5
mm) examined, generally similar to holotype.
Rostrum 0.9–1.3 times as long as carapace in
males, 0.7–1.0 in females, reaching just to or
slightly beyond end of lamellar part of scapho-
cerite in both sexes. Rostral dentition rather vari-
able in 17 intact specimens, 1�6/2 (1 specimen),
2�6/2 (4), 2�7/1 (1), 2�7/2 (10), 2�7/3 (1).
Supraorbital spine small, acute, not tuberculi-
form in all specimens examined. Postorbital
ridge well developed without exception.

Mouthparts (Fig. 7a–h) examined in ovigerous
female (cl 4.7 mm), very similar to those of P.
spinulata. Epipod of second maxilliped sub-
quadrate, with slender, finger-like podobranch
(Fig. 7e, f).

No specimens with second pereopods on both

sides, but they probably subequal, similar, be-
cause two right and one left legs nearly same
shape and armature as the left one of holotype.
Merus with distoventral spine always large and
acute; carpus with terminal spine variable in
shape from only small triangular process (two
legs) to acute spine (one leg).

Last (eighth) thoracic sternite with rounded
median process in males (Fig. 6d). First pleopod
normal, endopod (Fig. 6k) lamellate, rounded
distally with long plumose setae, emarginate me-
dially with short curved setae, slightly convex
with long setae proximally. Appendices masculi-
na and interna well developed; both slender rod-
like, interna with some hooks at distal part, mas-
culina with several simple setae marginally (Fig.
6m).

Size. The holotype is an ovigerous female, cl
4.6 mm, the paratypes are 3.6–4.3 mm in males,
3.9–5.1 mm in ovigerous females. Other speci-
mens are 4.3, 4.6 mm in males, and 4.4–5.5 mm
in ovigerous females.

Remarks. Using the recent keys by Bruce
(2002a) and Li et al. (2007) the present new
species keys out Palaemonella spinulata in the
possession of a sharp supraorbital spine and the
unarmed ischium of the second pereopod. The
new species is distinguished from P. spinulata by
the following characters. (1) The dorsal rostral
teeth are more numerous in the new species than
in P. spinulata. The dentition is usually 2�7/2 in
the new species (Fig. 6a–c), while 2�5/2 in P.
spinulata (Fig. 2a–c). (2) The dactyli of the last
three pereopods are long and slender, 9.0–11.0
times as long as high in P. longidactylus (Fig. 7n,
o–r), versus 4.5–6.0 times as long in P. spinulata
(Fig. 3p–t). (3) The median process on the last
thoracic sternite in males is rounded in P. longi-
dactylus (Fig. 6d), while finger-like in P. spinula-
ta (Fig. 2d).

Etymology. The species name longidactylus,
meaning “long dactylus”, refers to the relatively
long, slender dactyli of the third to fifth pere-
opods of the new species.

Two species of Palaemonella from Japan 101



Acknowledgments

I thank Mr. Kazutoshi Ogawa (Ienaga) and Dr.
Tomoyuki Komai for donating such interesting
specimens for the present paper. Dr. Masako Mit-
suhashi kindly provided me with information
about the type of Palaemonella spinulata. I also
thank Dr. Komai and two reviewers for carefully
reading the manuscript and providing important
comments for improvements.

References

Borradaile, L. A. 1898. On some crustaceans from the
South Pacific, Part III: Macrura. Proceedings of the Zo-
ological Society of London, 1898: 1000–1015, pls.
63–65.

Bruce, A. J. 1970. Observations on the Indo-West-Pacific
species of the genus Palaemonella Dana, 1852 (De-
capoda, Pontoninae). Crustaceana, 19: 273–287, pl. 1.

Bruce, A. J. 1975. Further observations on the Indo-West
Pacific species of the genus Palaemonella Dana, 1852
(Decapoda, Natantia, Pontoninae). Crustaceana, 29:
169–185.

Bruce, A. J. 1976. A synopsis of the pontoniinid shrimp
fauna of Central East Africa. Journal of the Marine Bi-
ological Association of India, 16: 462–490.

Bruce, A. J. 1978. A report on a collection of pontoniine
shrimps from Madagascar and adjacent seas. Zoologi-
cal Journal of the Linnean Society, 62: 205–290.

Bruce, A. J. 1981. Pontoniine shrimps of Heron Island.
Atoll Research Bulletin, (245): 1–33.

Bruce, A. J. 1990. Recent additions to the pontoniine
shrimp fauna of Australia. The Beagle, Records of the
Northern Territory Museum of Arts and Sciences, 7:
9–20.

Bruce, A. J. 1991. Shallow-water palaemonoid shrimps
from New Caledonia (Crustacea: Decapoda). In: Richer
de Forges, B. (ed.), Le benthos des fonds meubles des
lagons de Nouvelle-Calédonie, 1. Pp. 211–279. Etudes
et Théses. ORSTOM, Paris.

Bruce, A. J. 2002a. Notes on some Indo-Pacific Pontoni-
inae, XLVI. Palaemonella foresti sp. nov., a new pon-
toniine shrimp from Western Australia (Decapoda,
Palaemonidae), with a review of the Indo-West Pacific
species of the genus Palaemonella Dana, 1852. Crus-
taceana, 75: 277–298.

Bruce, A. J. 2002b. A new species of Palaemonella (Crus-
tacea: Decapoda: Pontoniinae) from East Africa. The
Beagle, Records of the Museums and Art Galleries of
Northern Territory, 18: 15–18.

Bruce, A. J. 2008a. A new species of Palaemonella Dana,

1852, (Crustacea: Decapoda: Pontoniinae) from the
Red Sea. Zootaxa, (1844): 63–68.

Bruce, A. J. 2008b. Palaemonoid shrimps from the
Dampier Archipelago (Crustacea: Decapoda), with a
review of the Western Australian pontoniine shrimp
fauna. Records of the Western Australian Museum, Sup-
plement, (73): 97–129.

Bruce, A. J. and K. E. Coombes. 1995. The palaemonoid
shrimp fauna (Crustacea: Decapoda: Caridea) of the
Cobourg Peninsula, Northern Territory. The Beagle,
Records of the Museums and Art Galleries of Northern
Territory, 12: 101–144.

Chace, F. A., Jr. and A. J. Bruce. 1993. The caridean
shrimps (Crustacea:Decapoda) of the Albatross Philip-
pine Expeditions, 1907–1910, Part 6, Subfamily Palae-
monoidea. Smithsonian Contributions to Zoology,
(543): i–vii, 1–152.

Dana, J. D. 1852. Crustacea, 1. United States Exploring
Expedition during the years 1838, 1839, 1840, 1841,
1842, under the Command of Charles Wilkes, U.S.N.,
13: i–viii, 1–685.

Fransen, C. H. J. M. 1994. Marine palaemonoid shrimps
of the Netherlands Seychelles Expedition 1992–1993.
Zoologische Verhandelingen, (297): 85–152.

Fujino, T. 1970. Taxonomic and ecological studies on the
pontoniid shrimps from Japan and its adjacent waters.
(Crustacea, Decapoda, Palaemonidae). 502 pp., 69 pls.
Doctoral thesis. Kyushu University, Fukuoka.

De Grave, S. 2000. Caridean shrimps (Crustacea, Decapo-
da) from Hansa Bay, Papua New Guinea: Palaemonidae
and Gnathophyllidae. Bulletin de l’Instut Royal des Sci-
ences Naturelles de Belgique, Biologie, 70: 119–148.

De Grave, S. 2001. Biogeography of Indo-Pacific Pontoni-
inae (Crustacea, Decapoda): a PAE analysis. Journal of
Biogeography, 28: 1239–1253.

Hayashi, K. 2001. Family Palaemonidae, Subfamily Pon-
toniinae—Genus Palaemonella. Aquabiology, 23:
160–164. (in Japanese.)

Hayashi, K., T. Komai and A. Asakura. 1994. Macrura
(Crustacea: Decapoda: Stenopodidea, Caridea and Pal-
inulidae) collected from the northern Mariana Islands,
Micronesia. Natural History Research, Special Issue,
(1): 267–273.

Holthuis, L. B. 1952. The Decapoda of the Siboga Expe-
dition, Part XI: The Palaemonidae collected by the Si-
boga and Snellius Expeditions, with remarks on other
species, Part II: Subfamily Pontoniinae. Siboga-Expedi-
tie Monographie, 39a10: 1–254.

Kemp, S. 1922. Notes on Crustacea Decapoda in the Indi-
an Museum. XV. Pontoniinae. Records of the Indian
Museum, 24: 113–288, pls. 3–9.

Li, X. 2000. Catalog of the genera and species of Pontoni-
inae Kingsley, 1878 (Decapoda, Palaemonidae).
viii�319 pp. Xueyuan Press, Beijing.

102 Ken-Ichi Hayashi



Li, X. 2001. On some pontoniine shrimps (Crustacea:
Caridea) from Hainan Island, South China Sea. In:
Matsuura, K. (ed.), Marine Fauna of the Shallow Wa-
ters around Hainan Island, South China Sea. National
Science Museum Monographs, 21: 75–86.

Li, X. and A. J. Bruce. 2006. Further Indo-West Pacific
palaemonoid shrimps (Crustacea: Decapoda: Palae-
monoidea), principally from the New Caledonian re-
gion. Journal of Natural History, 40: 611–738.

Li, X., R. Liu, X. Liang and G. Chen. 2007. Crustacea,

Decapoda, Palaemonoidea. Fauna Sinica, Invertebrata,
Vol. 44. ix�369 pp. Science Press, Beijing.

Yokoya, Y. 1936. Some rare and new species of decapod
crsutaceans found in the vicinity of the Misaki Marine
Biological Station. Japanese Journal of Zoology, 7:
129–146.

Manuscript received 1 September 2008; revised 16 Sep-
tember 2008; accepted 15 October 2008.

Associate editor: T. Komai

Two species of Palaemonella from Japan 103



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ARA (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /BGR (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /CHS (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /CHT (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /CZE (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /DAN (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /DEU (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ENU (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ETI (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /FRA (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /GRE (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /HEB (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /HRV (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /HUN (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ITA (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /KOR (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /LTH (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /LVI (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /NLD (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /NOR (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /POL (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /PTB (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /RUM (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /RUS (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /SKY (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /SLV (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /SUO (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /SVE (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /TUR (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /JPN <FEFFff08682aff0956fd969b6587732e53705237793e306e8457800568216b63306b90693057305f002000410064006f0062006500200050004400460020658766f830924f5c62103057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200036002e003000204ee5964d3067958b304f30533068304c3067304d307e30593002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive true
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


