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This study examines subtidal brachyuran crabs collected from the offshore sewage discharge site of the
Bali wastewater treatment plant, which serves the great Taipei metropolitan areas in Taiwan. It reports
seven taxa of brachyuran crabs from Taiwan: three newly recorded species and four others identified only
to genus level as the specimens obtained were either adult but partially damaged or juveniles. These
species belong to six families and seven genera, including three new genera recorded for the first time in
Taiwan: Ceratocarcinus White, 1847, Mariaplax Rahayu and Ng, 2014, and Xenophthalmus White, 1846.
The identified species are: Paradorippe sp. (family Dorippidae H. Milne Edwards, 1837), Mariaplax chenae
Rahayu and Ng, 2014 (family Hexapodidae Miers, 1886), Nursia sp. (family Leucosiidae Samouelle,
1819, subfamily Ebaliinae Stimpson, 1871), Seulocia sp. (family Leucosiidae Samouelle, 1819, subfamily
Leucosiinae Samouelle, 1819), Pinnotheres sp. (family Pinnotheridae De Haan, 1833), Xenophthalmus
pinnotheroides White, 1846 (family Xenophthalmidae Stimpson, 1858), and Ceratocarcinus frontodentata
(Shen, Dai and Chen, 1982) (family Pilumnidae Samouelle, 1819). Ceratocarcinus frontodentata, M.
chenae, and X. pinnotheroides are reported in Taiwan for the first time.
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BACKGROUND

A long-term environmental monitoring project
at the offshore sewage discharge site of the Bali
wastewater treatment plant, serving the great Taipei
metropolitan areas, offers a rare opportunity to survey
the biodiversity of benthic macrofauna in this unique yet
overlooked subtidal ecosystem. Results from this survey
occasionally reveal macrofauna that are new to science.
For example, Hsueh and Li (2017) described a new
trichobranchid polychaete worm, Terebellides baliensis
Hsueh and Li, 2017, collected from this subtidal area.

In the present study, the authors examine
numerous subtidal brachyuran crabs collected from

the survey site and seven taxa are identified, three to
species (all new records) and four only to the genus
level as they were represented by damaged adult or
juveniles. These are distributed across seven genera and
six families: Paradorippe Seréne and Romimohtarto,
1969 (family Dorippidae H. Milne Edwards, 1837),
Mariaplax Rahayu and Ng, 2014 (family Hexapodidae
Miers, 1886), Nursia Leach, 1817, Seulocia Galil,
2005 (family Leucosiidae Samouelle, 1819, subfamily
Leucosiinae Samouelle, 1819), Pinnotheres Bosc, 1801
(family Pinnotheridae De Haan, 1833), Xenophthalmus
White, 1846 (family Xenophthalmidae Stimpson, 1858),
and Ceratocarcinus White, 1847 (family Pilumnidae
Samouelle, 1819). Among these genera, Ceratocarcinus,
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Mariaplax, Randallia, and Xenophthalmus are reported
from Taiwan for the first time (cf. Ng et al. 2017).
The four unnamed species are represented by mostly
juvenile or incomplete adult female specimens, whose
distinctive features are not observed in adult congeners.
Because the degree of variation between sexes and
ontogenetic changes is not known, it is not currently
possible to identify these specimens to the species
level. The newly recorded species from Taiwan are:
Ceratocarcinus frontodentata (Shen, Dai and Chen,
1982), Mariaplax chenae Rahayu and Ng, 2014, and X.
pinnotheroides White, 1846.

MATERIALS AND METHODS

Brachyuran crab specimens were collected
over the past decade using a benthic sled towed by
a local fishing boat at offshore subtidal stations near
the sewage discharge site of the Bali wastewater
treatment plant, New Taipei City. The specimens were
preserved in 70% alcohol and subsequently examined
under a stereo microscope (Leica MZ12.5) and a
compound microscope (Leica DM2500). Photographic
documentation of the specimens and their body parts
was performed using digital cameras (Sony o 200, 10.2
megapixels, Canon EOS 6D Mark II, 26.2 megapixels,
and Canon EOS 7D Mark II, 20 megapixels) and
enhanced with software (Helicon Focus 8.2.2 and
PhotoImpact 8). The terminology for brachyuran body
parts followed Davie et al. (2015). The systematics of
dorippoid crabs followed Guinot (2023), while those
of other families essentially follow Ng et al. (2008).
Measurements were taken for carapace width (CW) and
carapace length (CL) in millimeter. Abbreviations in
the descriptions used are: G1 = first gonopod of male;
P1-P5 = first to fifth pereiopods, respectively (P1 also
refers to chelipeds, and P2—P5 to ambulatory legs).
Numbers in parenthesis indicate variations in a given
morphological character. All specimens were deposited
at the National Museum of Natural Science (NMNS),
Republic of China.

TAXONOMY

Superfamily Dorippoidea H. Milne Edwards, 1837
Family Dorippidae H. Milne Edwards, 1837
Subfamily Paradorippinae Guinot, 2023
Genus Paradorippe Seréne and Romimohtarto,
1969

Type species: Dorippe granulata De Haan, 1841
(type by original designation).
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Paradorippe sp.
(Fig. 1A-K)

Material examined: 1 juvenile & (5.5 x 4.9 mm),
NMNS 8906-1, station C1 (25°9.34'N 121°20.67'E),
Bali, New Taipei City, coll. P.-W. Hsueh, 11 April 2020.

Description: Incomplete, left P3, P4 missing,
right eye damaged. Carapace (Fig. |A—C) longitudinal
rectangular, width to length ratio about 1.04; surface
densely covered with fine granules and without
pubescence, purple and brownish color in fresh and
preserved conditions, respectively; regions and grooves
well defined: cervical groove distinct, mesogastric
region with 2 oblique submedian pits, posterolateral
margins of mesogastric region with short, narrow,
sharply defined grooves that end in cervical groove,
branchial grooves shallow but distinct, urogastric
region flanked by rounded, convex branchial lobes,
branchiocardiac grooves shallow but distinct. Lateral
margin of carapace granulate, without branchial spine,
protogastric, mesogastric, cardiac and branchial regions
convex.

Frontal margin granulate, with 2 bluntly triangular
teeth directed anteriorly, divided by wide V-shaped
notch. Supraorbital margin granulate with 1 notch
medially; exorbital teeth directed anteriorly, slightly
shorter than frontal teeth, infraorbital tooth small
triangular. Eyes short and stout, tapering distally, cornea
ventrolateral.

Third maxillipeds (Fig. 1D) subrhombic, length
to width ratio about 2.67; palp tapering distally,
articles subconical; merus subrhombic, length to width
ratio about 1.33, anterolateral angle pointed, slightly
projecting, anterolateral margin slightly concave, cristate
and granulate, mesial margin, serrated proximally, lined
with submarginal setae, external surface with patched
granules; ischium subrhombic, about 1.09 times longer
than merus, mesial margin cristate, serrated, lined
with submarginal setae; exopod stout, margins almost
straight, tapering slightly toward proximal end, distal
end rounded.

Thoracic sternum (Fig. 1E) margins cristate;
sternites 1, 2 fused, external surface covered with small
granules, anterior area of sternite 1 with large granules;
sternites 2, 3 separated by deep suture, external surface
covered with small granules, margins lined with
granules; sternites 3, 4 partially fused, with suture only
at lateral edges continued mesially by oblique line;
sutures 4/5, 5/6 joining toward median longitudinal
axis of thoracic sternum; small, central, triangular, non-
calcified area present between sternites 6, 7 within
sternopleonal cavity; press-button on anterior half of
sternite 5.

Chelipeds (Fig. 1F, G) subequal, moderately
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Fig. 1. Paradorippe sp.; juvenile male, CW 5.5 mm (NMNS 8906-1): A—C, habitus, dorsal view; D, third maxilliped; E, sternum and pleon; F, right
chela, external view; G, left chela, external view; H, right G1, dorsal view; I, right G1, ventral view; J, distal area of right G1, dorsal view; K, distal
area of right G1, ventral view. Scale bars: A =2.0 mm; B-C = 1.0 mm; E-1 = 0.5 mm; J, K =0.02 mm.
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robust, margins covered with long simple, light-colored
and short, stout, brownish setae on inner proximal
margins. Ischii subrectangular with denticles on lower
margin. Meri moderate long, subrectangular, granulate
on upper margin, with 1 row of denticles on lower
margin. Carpi subrectangular, granulate on upper
margin. Palm external surface smooth, upper margin
granulate, lower margin with 1 row of small granules
and short setae, lower submargin with groove extending
toward subdistal area of pollex. Fingers elongate,
slender, tips pointed; dactylus upper margin with few
granules proximally, longitudinal shallow groove
extending two-thirds of dactylus from proximal end,
distal area moderately deflexed downward, cutting edge
with 1 row of low, wide, blunt teeth; pollex external
surface smooth, slightly deflexed downward, cutting
edge with 1 row of low, wide, blunt teeth.

P2-P5 (Fig. 1A) longest, external surface smooth,
meri shorter than carapace and slightly longer than
frontorbital width, carpi weakly bicarinate, propodi
flattened, dactyli slender, tapering distally, longer than
respective propodus; P4, PS5 short, meri less than half
CW, external surface smooth.

Pleon (Fig. 1E) external surface granulate,
moderate long relative to thoracic sternum, tip of telson
slightly exceeding level median to sternal condyles of
P2 coxae; somite 1 subrectangular, width 2.89 times
length, somite 2 hexagonal, much wider than long;
somite 3 widest, somite 4 shorter than somites 5 and 6;
telson subtriangular, angles rounded, basal width about
1.28 times median length.

Gl (Fig. 1H-K) stout, S-shaped, distal tip with 2
short apical projections.

Distribution: Bali, New Taipei City, Northwestern
Taiwan.

Remarks: Guinot (2023) attributed the authorship
of the superfamily Dorippoidea and the family
Dorippidae to H. Milne Edwards, 1837, and established
Paradorippinae Guinot, 2023, as one of six newly
erected subfamilies. We follow her classification scheme
for dorippoid crabs.

The genus Paradorippe is currently the sole
member of the subfamily Paradorippinae and includes
four valid species: Paradorippe australiensis (Miers,
1884) (type locality: Port Denison, Australia), P.
cathayana Manning and Holthuis, 1986 (type locality:
Jimei, Fujian Province, China), P. granulata (De Haan,
1841) (type locality: Japan), and P. polita (Alcock
and Anderson, 1894) (type locality: Madras Coast,
India) (Holthuis and Manning 1990; Guinot 2023).
Paradorippe granulata is the only species previously
reported from Taiwan (Ng et al. 2017). Guinot
(2023: 279) suggested that P. polita (and possibly P.
cathayana) might belong to a new genus, as their G1
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features shorter, equal-length processes and a smaller
vulva compared to the other two congeners. However,
further studies are required to confirm this hypothesis.
The present specimen has morphological
characters consistent with the genus Paradorippe
Seréne and Romimohtarto, 1969, including: a much
smaller inner suborbital tooth compared to the exorbital
tooth; entirely naked ambulatory legs; a third pereiopod
nearly 2.5 times as long as CW; a strongly swollen
G1 shaft at the median length with distinct distal
chitinous processes (Fig. 1A—-C, H-K; Seréne and
Romimohtarto 1969: 15; Holthuis and Manning 1990:
108). Of the four known species, the morphology of
the present species is somewhat similar to P. cathayana
and P. polita, particularly in having relatively short
distal processes on the G1 (Fig. 1H-K; Holthuis and
Manning 1990: 115, 131, figs. 47g, 56e—g). However,
it differs from P. cathayana in several key features:
1) presence of protogastric tubercles on the carapace
(versus absent); 2) concave inner mesobranchial regions
of the carapace (versus flat); 3) granulated antero-
and posterolateral carapace margins (versus sparsely
granulated posterolateral margin only); 4) a small
triangular teeth on the inner supraorbital margin (versus
a small notch); 5) a medial notch on the supraorbital
margin (versus a fissure); 6) granulated upper and lower
palm margins (versus smooth); 7) propodi of P2 and P3
approximately 5.3-5.5 times longer than high (versus
less than 3.0 times); 8) granulated pleon surface (versus
smooth with two rounded tubercles on the sixth somite);
9) telson width-to-length ratio of 1.28 (versus 1.57); and
10) distal G1 with two subtriangular apical projections
(versus irregular, digitiform projections) (Fig. 1A-C,
E—K; Holthuis and Manning 1990: 113-116, figs. 46,
47a—d, f, g). The new species differs from P. polita
in the following ways: 1) presence of protogastric
tubercles on the carapace (versus absent); 2) concave
inner mesobranchial regions (versus flat); 3) granulated
antero- and posterolateral carapace margins (versus
sparsely granulated posterolateral margin only); 4)
exorbital tooth apices not extending beyond frontal
teeth (versus slightly extending); 5) granulated upper
and lower palm margins (versus smooth); 6) propodi of
P2 and P3 approximately 5.3—5.5 times longer than high
(versus about 3.2-3.3 times); 7) surface (versus smooth
and polished); and 8) distal G1 with two subtriangular
apical projections (versus four irregular projections)
(Fig. 1A—C, E-K; Holthuis and Manning 1990: 128-
132, fig. 56a—d, f, g). Although the present species
possesses a unique G1 and abovementioned characters
not observed in congeners, it must be emphasized that
the gonopods are poorly chitinized and of a form typical
with juvenile males, and as such may not be indicative
of the adult condition. Further studies are required to
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examine a series of male and female specimens of P,
cathayana and P. polita to confirm that the observed
morphological differences are real.

Superfamily Hexapodoidea Miers, 1886
Family Hexapodidae Miers, 1886
Genus Mariaplax Rahayu and Ng, 2014

Type species: Lambdophallus anfractus Rathbun,
1909 (type by original description).

Mariaplax chenae Rahayu and Ng, 2014
(Fig. 2A-1)

Mariaplax chenae Rahayu and Ng 2014: 427-431, figs. 1H, 24-27 (for
complete synonym).

Material examined: 1 juvenile & (4.3 x 2.8 mm),
NMNS 8906-2, station C2 (25°12.67'N 121°23.60'E),
Bali, New Taipei City, coll. P-W Hsueh, 13 July 2023.

Distribution: East China Sea and Japan (Rahayu
and Ng 2014).

Remarks: Rahayu and Ng (2014) described 11
new species and introduced two new combinations
when establishing this genus within the family. Since
then, five additional species have been described (Ng
and Rahayu 2015; Rahayu and Widyastuti 2018; Ng and
Wong 2019), bringing the total number of species in this
genus to 18 worldwide.

This genus is recorded for the first time in Taiwan.
The morphology of the present specimen matches the
description of Mariaplax chenae Rahayu and Ng, 2014,
whose type locality is the coastal waters of Zhejiang
Province, East China Sea, China. Notably, the G1 of
the current specimen is almost identical to that of a
small individual (4.0 mm CW) illustrated in the original
article (Fig. 2A-I; Rahayu and Ng 2014: 427-431, fig.
27A-F). This marks the first report of M. chenae from
Taiwan. Given its known distribution across the coastal
waters of East China Sea (Rahayu and Ng 2014), it is
not surprising to encounter this species in nearshore
subtidal habitats in northwestern Taiwan.

Superfamily Leucosioidea Samouelle, 1819
Family Leucosiidae Samouelle, 1819
Subfamily Ebaliinae Stimpson, 1871

Genus Nursia Leach, 1817

Type species: Nursia hardwickii Leach, 1817 (type
by monotypy).

Nursia sp.
(Fig. 3A-D)

Material examined: 1 adult ¢ (4.4 x 3.6 mm),
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NMNS 8906-3, station C2 (25°12.67'N 121°23.60'E),
Bali, New Taipei City, coll. P-W Hsueh, 15 April 2015.

Description: Incomplete, chelae, right P2 and
merus of right third maxilliped missing; beige in
alcohol. Carapace (Fig. 3A) hexagonal, about 1.24 times
wider than long; dorsal surface depressed with frontal,
hepatic, gastro-cardiac, anterior and posterior branchial
regions, oblique and longitudinal ridges raised, Intestinal
region prominently raised; entire dorsal surface well
covered by mosaic of reticulated pattern with each
polygon circle centered single minute granule. Front
broad, nearly straight in dorsal view, slightly deflexed
and protruded medially in frontal view, about 0.18 times
wide as CW. Anterolateral margin slightly convex, with
one small median notch. Posterolateral margin slightly
longer than anterolateral margin, with 2 indentations.

Orbits (Fig. 3A, B) oval, orbital peduncle
very short set-in orbital fossa, supraorbital margin
with 2 short, shallow fissures; eyes well developed,
eyestalks short, stout, corneas large. Antennular fossae
transversely oval; antennules folding transversely.
Basal article of antenna short, subrectangular; flagellum
not freely entering orbital hiatus, short, tip slightly
exceeding inner suborbital tooth.

Third maxillipeds (Fig. 3C) external surface
well covered with rounded small and large granules,
subtriangular, length to maximum width ratio about 1.88;
merus subtriangular, length to width ratio about 1.7,
blunt-tipped; ischium subrectangular, length to width
ratio about 1.80, about 1.59 times longer than merus;
exopod triangular, basal segment length to maximum
width 3.17.

Thoracic sternum (Fig. 3C) margins strongly
cristate.

Chelipeds not observed.

Female pleon (Fig. 4C) nearly rounded, external
surface well covered by mosaic of reticulated pattern,
each polygon circle centered single minute granule;
formula of 2+ R+T; somite 1 completely concealed
beneath the carapace; somite 2 short and transversely
subrectangular; somites 3—6 fused with trace of sutures
between somites, ovoid, convex ventrally mesially;
telson subtriangular, anterior margin with setal tuft.

Ambulatory legs (Fig. 3A, D) similar in shape,
gradually decreasing in length from P2—P5, entirely
covered with small and large granules except dactylus;
merus subcylindrical, slightly shorter than combination
of carpus and propodus; carpi and propodi weakly
compressed; dactylus subconical, with indistinct
dactylo-propodal locks on proximal borders of dorsal
surfaces.

Distribution: Bali, New Taipei City, Northwestern
Taiwan.

Remarks: The genus Nursia is currently
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Fig. 2. Mariaplax chenae Rahayu and Ng, 2014; juvenile male, CW 4.3 mm (NMNS 8906-2): A, habitus, dorsal view; B, carapace, dorsal view;
C, habitus, anterior view; D, third maxilliped; E, right chela, external view; F, left chela, external view; G, sternum and pleon; H, right pereiopods;
dorsal view; I, left G1, dorsal view. Scale bars: A, C, H= 1.0 mm; B, D-G = 0.5 mm; I = 0.2 mm.

© 2026 Academia Sinica, Taiwan



Zoological Studies 65:08 (2026)

represented by 21 species (Ng and Komatsu 2016).
Of these, only N. plicata (Herbst, 1803) and N.
rhomboidalis (Miers, 1879) have been previously
reported from Taiwan (Ng et al. 2017).

Among the 21 Nursia species, the present adult
female specimen shows some resemblance to the adult
female of N. hamipleopoda Chen and Fang, 1998,
particularly in terms of body size and the shapes of the
carapace and pleon (Fig. 3A—C; Chen and Fang 1998:
6006, fig. 11, K). However, the current specimen can
be readily distinguished from N. hamipleopoda by the
following characteristics: 1) a distinctive mosaic of
reticulated patterns on both the dorsal surface of the
carapace and the external surface of the pleon (versus
absence of such pattern); a smaller length-to-width ratio
of somite 2 of the pleon (0.13 versus 0.23); 3) a smooth
surface on the dactyli of all ambulatory legs (versus
granulated) (Fig. 3A, C, D; Chen and Fang 1998: 606,
fig. 11, K). Due to several characters not being observed
in congeners, it is possible that this species is new to
science. However, additional specimens, particularly an
adult male with the necessary pleonal and gonopodal
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characters will be needed to determine the identity of
this species.

Subfamily Leucosiinae Samouelle, 1819
Genus Seulocia Galil, 2005

Type species: Leucosia rhomboidalis De Haan,
1841 (type by original designation).

Seulocia sp.
(Fig. 4A-H)

Material Examined: 1 juvenile % (2.8 x 4.0 mm),
NMNS 8906-4, station D3 (25°13.33'N 121°21.40'E),
Bali, New Taipei City, coll. P-W Hsueh, 31 July 2016;
1 juvenile ¢ (4.8 x 6.1 mm), NMNS 8906-5, station
D13 (25°12.00'N 121°22.87'E), Bali, New Taipei City,
coll. P-W Hsueh, 16 October 2024.

Description: Carapace (Fig. 4A-D) sub-
rhomboidal, width to length ratio about 0.79; dorsal
surface smooth, with 2 small spots on epibranchial
region and 2 larger spots on mesobranchial region.

Fig. 3. Nursia sp.; adult female (CW 4.4 mm, NMNS 8906-3): A, habitus, dorsal view; B, habitus, anterior view; C, habitus, ventral view; D, right
P5. Scale bars: A=1.0 mm; B, C=0.5mm; D=0.2 mm.
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Frontal width about 0.26 times carapace width; margin
slightly concave medially; tridenticulate, median
denticle subequal to lateral denticles. Anterolateral
margins slightly sinuous, with perliform granules, larger
in size posteriorly; anterolateral margin separated from
epibranchial angle by V-shaped notch. Epibranchial
angle of carapace rounded, overhanging thoracic sinus,
margin with perliform granules. Posterolateral margin
slightly sinuous, granulate. Posterior margin straight,
posterior surface strongly deflexed, granulate with
prominent lateral lobes. Thoracic sinus shallow, floor
smooth, ventral margin with row of small granules;
anteriorly defined by convex margin of pterygostomian
region sloping into sinus.

Orbits (Fig. 4A—C, E, F) oval, margins smooth;
eyes well developed, eyestalks short, stout, corneas
large. Antennular fossae transversely oval; antennules
folding transversely. Basal article of antenna short,
subrectangular; flagellum not freely entering orbital
hiatus. Third maxillipeds (Fig. 4F) endopod triangular,
length to maximum width ratio about 2.43; merus
triangular, length to maximum width ratio about 2.10,
anterior angle rounded; ischium subrectangular, about
0.87 times as long as merus; exopod stout, elongate.

Thoracic sternum (Fig. 4G) margins cristate;
sternites 1-3 fused; sternites 3, 4 separated by deep
suture; sternite 4 subrectangular, anterior angle round,
lateral margins concave with deep, narrow V-shaped
notch subposteriorly; sternites 5—8 separated by suture,
gradually reduced in size.

Chelipeds (Fig. 4A) subequal; meri trigonal,
surface smooth, margins with perliform granules,
larger in size proximally, progressively smaller distally;
carpi rhombic-shaped, with granules on upper distal
margin; palm subrectangular, slightly longer than wide,
surface smooth, margins granulate. Fingers laterally
compressed, dactyli external surface smooth, dorsal
margin with keeled proximally, distal area moderately
deflexed downward, cutting edge with row of short
setae and several small teeth subdistally; pollex external
surface smooth, distal area moderately banded upward,
cutting edge with row of short setae and several small
teeth subdistally.

Ambulatory legs (Fig. 4A, H) P2 longest,
gradually decreased in length; P2—P4 meri lower margin
smooth, PS5 meri lower margin with granules; P2-P4
propodi slightly carnate dorsally, P5 propodi slightly
carnate dorsally and ventrally; P2-P5 dactyli longer
than propodi.

Female pleon (Fig. 4G) moderate long, tip of
telson reaching suture of sternites 3/4; somites 1, 2
trapezoidal, much wider than long, margins cristate,
posterior angles with prominent projection; somites 3—5
fused, similar in width, margins convex, somites 3/4
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with residual suture; somite 6 trapezoid, longer than
wide, anterior margin slightly concave, lateral margins
convex, posterior margin slightly concave medially;
telson subtriangular, angles slightly rounded, basal
width about 1.14 times median length.

Distribution: Bali, New Taipei City, Northwestern
Taiwan.

Remarks: Galil (2005) erected the genus by
transferring seven species formerly assigned to Leucosia
Weber, 1795 and described three new species. Galil and
Ng (2015) added a new species, S. gagulae Galil and
Ng, 2015, to the genus and increased the total member
of the genus to 11. Of these, only S. latirostrata and
S. rhomboidalis have been previously reported from
Taiwan (Ng et al. 2017).

The morphology of the present specimen (Fig.
4A-H) is largely consistent with the generic diagnosis
provided by Galil (2005: 42). However, a notable
difference is that that the juvenile female specimen
in this present study has pleonal somites 3—5 fused,
whereas in adult female Seulocia, somites 3—6 are
fused. This may be due to ontogeny as the specimen
on hand is a juvenile. Among the 11 known Seulocia
species, only S. vittata exhibits a truncated posterior
margin of the carapace with a granulate, deflexed
surface, similar to that seen in the presence species
(Fig. 4A, B; Chen and Sun 2002: 436438, fig. 197, pl.
XVI 8; Galil 2005: 53, 55, fig. 3B). According to Galil
(2005: 55), juvenile S. vittata also shows a posterior
margin of the carapace with prominent angles, which
is likewise observed in the juvenile specimen in this
study (Fig. 4A, B). Despites these similarities, the
present species can be distinguished from S. vittata by
several key features: 1) the median denticle at the front
is subequal to the lateral denticles (versus larger than
lateral denticles); 2) the lateral margins of the carapace
are slightly sinuous and bear perliform granules anterior
to the epibranchial angle (versus straight lateral margins
without perliform granules); 3) the anterolateral margin
is separated from the epibranchial angle by a V-shaped
notch (versus no such separation); 4) the posterior
margin of the carapaces is strongly deflexed, granulate,
and exhibits prominent lateral lobes (versus slightly
deflexed, granulate, and lacks prominent lateral lobes);
5) the meri of the fourth leg has smooth lateral surfaces
(versus a single beaded line dorsally and two beaded
lines ventrally); 6) the carpi of all walking legs are
only indistinctly carnate dorsally (versus prominently
carnate); 7) the propodi of all walking legs are also
indistinctly carnate both dorsally and ventrally (versus
prominently carnate on both surfaces); and 8) the fourth
walking leg of the juvenile female in this study has a
smaller length-to-maximum width ratio of the meri
(2.23), but larger length-to-maximum width ratios of
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Fig. 4. Seulocia sp.; juvenile female, CW 4.8 (NMNS 8906-5): A, habitus, dorsal view; B, carapace, dorsal view; C, carapace, anterior view; D,
thoracic sinus; E, habitus, frontal view; F, third maxilliped; G, thoracic sternum and pleon; H, left P5. Scale bars: A, B= 1.0 mm; C-H = 0.5 mm.
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the carpi (1.92), propodi (1.65), and dactyli (8.0) (versus
2.79, 1.14, 1.40, and 3.14 in adult female, respectively;
ratios based on measurements of the body parts from
the figure 197-6 in Chen and Sun 2002) (Fig. 4A-
C; Chen and Sun 2002: 436-438, fig. 197, pl. XVI-
8; Galil 2005: 53, 55, fig. 3B). The present specimen
is a juvenile, and additional adult male and female
specimens will need to be collected to determine its
identity. The G1 morphology is especially important for
the determination of species in members of this genus.

Superfamily Pinnotheroidea De Haan, 1833
Family Pinnotheridae De Haan, 1833
Subfamily Pinnotherinae De Haan, 1833
Genus Pinnotheres Bosc, 1801

Type species: Cancer pisum Linnaeus, 1767 (type
by subsequent designation).

Pinnotheres sp.
(Figs. 5A-H, 6A-F, TA-K)

Material examined: 1 adult & (3.5 x 2.9 mm),
NMNS 8906-6, station B4 (25°12.00'N 121°23.60'E),
Bali, New Taipei City, 26 October 2014; 1 adult 3
(3.5 x 2.8 mm), NMNS 8906-7, station B3 (25°10.67'N
121°23.60'E), Bali, New Taipei City, 5 January 2016;
1 juvenile & (2.4 x 2.1 mm), NMNS 8906-8, station
C2 (25°12.67'N 121°23.60'E), Bali, New Taipei City, 15
April 2015.

Description: Based on two adult males (NMNS
8906-6 and NMNS 8906-7); carapace (Figs. SA-C,
7A) subrectangular, width to length ratio about 1.17
(1.21); surface smooth, margins lined with dense long
setae. Front slightly elevated with center concave, about
0.29 (0.28) times as long as carapace width, middle
protrusion sharp triangular, strongly deflexed ventrally.
Anterolateral margin smooth. Posterolateral margin
shorter than anterolateral margin, straight posteriorly.

Orbits (Figs. SA-D, 7B) suboval, margins smooth,
continuous; pre-frontal supraorbital tooth weakly
developed. Eyes well developed, eyestalks short, stout,
corneas large. Antennular fossae transversely oval;
antennules folding transversely. Basal article of antenna
short, subrectangular; flagellum not freely entering
orbital hiatus, short, tip slightly exceeding exorbital
tooth.

Third maxillipeds (Figs. 6C, 7C) polygonal;
ischium and merus fused, inner angle rounded,
inner margin smooth with row of submargin long
simple setae; palp 3-segmented with rows of short
and long simple setae; propodus longer than carpus,
dactylus digitiform, distal area with long simple setae,
articulating underneath propodus, on one-third proximal
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of propodus, apex nearly reaching end of propodus.

Thoracic sternum (Figs. 6A, 7G) surface covered
with numerous small pits margins cristate; sternites 1-3
fused, anterior area strongly concave, with short medial
ridge near posterior margin.

Chelipeds (Figs. 5SG-H, 7D, E) subequal,
moderately robust, external surface smooth with
scattered tubercles on proximal area of palms; upper
and lower margins with rows of short to long setae.
Meri short, distal end not extending beyond carapace
anterolateral margin in dorsal view. Carpi rhomboidal.
Palm external surface with scattered granules, lower
margin with rows of short setae. Fingers thick, tips
round; dactylus dorsal margin with 1 row of setae
proximally, tip slightly deflexed, cutting edge with 1
large tooth and 1 small tooth, located 1/3 of total length
from proximal end; pollex smooth, tip slightly bend
upward, cutting edge with 1 row of 6 or 7 small to
medium teeth proximally.

Ambulatory legs (Figs. 6B, 7F) subcylindrical,
broad, moderate in length, upper and lower margins
and/or submargins densely covered with rows of short
and long setae. Length of P2—P5: P3 > P4 > P2 > P5.
Dactylus of P2—P4 lower margin unarmed, dactylus
of P5 lower margin with 1 row of 5 small spines
proximally.

Pleon (Figs. 6A, 7G-I) moderate long relative
to thoracic sternum, tip of telson reaching level
median to sternal condyles of P1 coxae; somites
1, 2 subrectangular, much wider than long; base of
somite 3 widest, lateral margins convex; somites 4, 5
progressively narrower, combined lateral margin gently
concave; somite 6 subquadrate, distinctly wider than
long, anterior margin slightly concave, lateral margins
slightly convex medially and folded ventrally, posterior
margin slightly convex; telson subrectangular, angles
rounded, lateral margins slightly convex medially and
folded ventrally, posterior margin slightly convex, basal
width about 1.50 times median length.

G1 (Figs. 6D-F, 7], K) moderate in length, stout,
distal half curving laterally; distal tip with narrow, semi-
fluted apical lobe, recurved ventrally.

Type locality: Bali, New Taipei City, Northwestern
Taiwan.

Distribution: Known only from type locality.

Remarks: The number of valid Pinnotheres
species has changed over the years. Ng et al. (2008)
listed 72 species in the genus. Palacios Theil et al. (2016)
listed 65 species, while Cuesta et al. (2019) recorded
52 species with Campos and Vargas-Castillo (2013)
reporting 35 species. These changes are due to species
being referred to other genera as revisions continuously
take place. Of these Pinnotheres species, seven were
originally described from East Asia: Pinnotheres
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Fig. 5. Pinnotheres sp.; subadult male, CW 3.5 mm (NMNS 8906-6), A; subadult male, CW 3.5 mm (NMNS 8906-7), B-H: A, B, habitus, dorsal
view; C, carapace, dorsal view; D, habitus, anterior view; E, right chela, external view; F, left chela, external view; G, right chela, ventral view; H,
left chela, ventral view. Scale bars: A, B=1.0 mm; C = 0.5 mm; D-H = 0.2 mm.
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dilatatus Shen, 1932 (type locality: Huangdao
[= Hwangtao], Jiaozhou [= Kiaochow] Bay, Shandong
Province, China), P. gordoni Shen, 1932 (type locality:
Qingdao [= Tsingtao], China), P. haiyangensis Shen,
1932 (type locality: Hsingtsun, Shandong Peninsula,
China), P. laquei Sakai, 1961 (type locality: off the
coast of Hayama, Sagami Bay, Japan), P. obscurus
Stimpson, 1858 (type locality: Hong Kong Port, China),
P. ostrea (Aikawa, 1933) (type locality: Misaki, Osaka,
Japan), P. parvulus Stimpson, 1858 (type locality: the
Chinese Sea, 23°N), and P. serrignathus Shen, 1932
(type locality: Chefoo, Shandong Peninsula, China)
(Stimpson 1858; Shen 1932; Aikawa 1933; Sakai 1961).
Among these species, P. ostrea was described based on
protozoeal specimens collected from ovigerous crabs
(Aikawa 1933: 247, fig. 57). Ng et al. (2017) reported
four Pinnotheres species from Taiwan: P. boninensis
Stimpson, 1858 (type locality: Bonin Island, Japan),
P. taichungae Sakai, 2000 (type locality: Taichung,
Taiwan), P. parvulus, and P. tsingtaoensis Shen, 1932
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(type locality: Qingdao, China). However, recent
taxonomic revisions have moved P. boninensis to
Arcotheres Manning, 1993, and P. taichungae and P.
tsingtaoensis to Nepinnotheres Manning, 1993 (cf.
Ahyong and Ng 2020 2021; Ng and Ahyong 2022).

The morphology of the present specimens (Figs.
5A-H, 6A-H, 7A-K) aligns with the genus Pinnotheres
as diagnosed by Poore and Ahyong (2023: 875). Of the
seven Pinnotheres species reported from East Asia, the
present species loosely resembles P. haiyangensis Shen,
1932, sharing the following features: 1) a small dactylus
on the third maxilliped, attached at the basal third of the
propodus and not extending beyond its extremity; 2)
setose ambulatory legs with the second pair being the
longest; and 3) the male pleonal somite 6 has convex
lateral margins (Figs. 6B, C, 7C, F, G-I; Shen 1932:
145, text-figs. 89a, 90a, 91a). However, the new species
differs from P. haiyangensis in several key aspects:
1) the front margin of the carapace is slightly sinuous
(versus almost truncate); 2) the dactylus of the third

Fig. 6. Pinnotheres sp.; adult male, CW 3.5 mm (NMNS 8906-6), A, B; adult male, CW 3.5 mm (NMNS 8906-7), C—F: A, sternum and pleon; B,
left pereiopods, dorsal view; C, third maxilliped, external view; D, right G1 of male, dorsal view; E, distal half of right G1, dorsal view, showing a
translucent lobe on apex; F, distal area of right G1, dorsal view. Scale bars: A, B=0.5 mm; C, D=0.1 mm; E =0.01 mm.
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Fig. 7. Pinnotheres sp.; adult male, CW 3.5 mm (NMNS 8906-6), A, G; adult male, CW 3.5 mm (NMNS 8906-7), B-F, H-K: A, carapace, dorsal
view; B, habitus, anterior view; C, third maxilliped, external view; D, right chela, external view; E, right chela, ventral view; F, right fifth pereiopod,
dorsal view; G, sternum and pleon; H, pleon, ventral view; I, pleon, lateral view; J, right G1 of male, dorsal view; K, distal area of right G1, dorsal
view. Scale bars: A, F=1 mm; B-E, G-J=0.5 mm; K= 0.1 mm.
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maxilliped is long, nearly reaching the extremity of
the propodus (versus short and far from the extremity);
3) the lower and sublower margins of the palm have
rows of short setae (versus smooth margins); 4) the
cutting edge of the pollex has four irregularly shaped
teeth proximally (versus one small mesial tooth); 5)
male pleonal somite 1 is shorter than somite 2 (versus
longer); and 6) the tip of G1 bears a semi-fluted apical
lobe (versus no lobe) (Figs. 5SA-C, E-H, 6A-F, 7TA-K;
Shen 1932: 148, text-figs. 89a—c, 90a—c, 91a—). While
its possible these specimens belong to a new species,
this course of action is not preferred, especially since
many Pinnotheres species described from the western
Pacific are based only on females (Peter KL Ng, pers
comm). The lack of host data also makes the problem
more difficult. Thus, the present study leaves the present
species as an unnamed Pinnotheres, with the hope that
when females are found with their hosts, the necessary
characters can be found to ascertain its precise identity.

Superfamily Ocypodoidea Rafinesque, 1815
Family Xenophthalmidae Stimpson, 1858
Subfamily Xenophthalminae Stimpson, 1858
Genus Xenophthalmus White, 1846

Type species: Xenophthalmus pinnotheroides
White, 1846 (type by monotypy).

Xenophthalmus pinnotheroides White, 1846
(Fig. 8A-G)

Xenophthalmus pinnotheroides White 1846: 178, pl. 11, fig. 2.—
Adams and White 1848: 63, pl. 12, fig. 3.—H. Milne Edwards
1853: 221.—Stimpson 1858: 107.—Sluiter 1881: 162.—
Henderson 1893: 394.—Alcock 1900: 332.—Nobili 1900:
504.—1903: 19.—Rathbun 1910: 338, fig. 22.—Tesch 1918:
272.—Shen 1937a: 170.—1937b: 301, text-fig. 11.—1948: 113,
text-fig. 4—Miyake 1961:175.—Takeda and Miyake 1968: 514,
fig. 10.—Griffin and Campbell 1969: 153-156, figs. 5, 6E.—
Seréne and Umali 1970: 87-89, text-figs. 96. 99. 102—109, pl. 9,
figs. 1, 2.—1972: 86, text-figs. 96, 99, 102-109, pl. 9, figs. 1, 2.—
Sakai 1976: 591, pl. 203, fig. 4.—Seréne and Soh, 1976: 26.—
Dai et al. 1986: 410, fig. 228A1.—Dai and Yang 1991: 446, fig.
228A1.—Ng et al. 2008: 245 [List].—Poore and Ahyong 2023:
860-861, fig. 14.201c, e, g.

Material examined: 1 & (6.2 x 3.9 mm), NMNS
8906-9, station C2 (25°12.67'N 121°23.60'E), Bali, New
Taipei City, 9 October 2013; 1 adult & (6.8 x 5.1 mm),
NMNS 8906-10, station B1 (25°8.67'N 121°20.67'E),
Bali, New Taipei City, 26 October 2014; 1 adult ¢ (6.8
x 4.6 mm), NMNS 8906-11, station D1 (25°12.00'N
121°20.67'E), Bali, New Taipei City, 19 January 2015;
1 juvenile § (4.3 x 3.4 mm), NMNS 8906-12, , station
B4 (25°12.00'N 121°23.60'E), Bali, New Taipei City, 4
October 2015.
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Distribution: Widely distributed in the Indo-
Pacific region, from the Gulf of Iran to the Philippines,
Hongkong, China, and Japan (Seréne and Umali 1972).

Remarks: The genus is represented by two species:
Xenophthalmus pinnotheroides White, 1846 (type
locality: Philippines) and X. wolffi Takeda and Miyake,
1970 (type locality: Strait of Hormuz) (White 1946;
Takeda and Miyake 1970: 17; Khot et al. 2019: 1340).
This is the first record of this genus from Taiwan.

The morphology of the present specimens (Fig.
8A-G) aligns with diagnosis of X. pinnotheroides
White, 1846 (White 1846: 178, pl. II, fig. 2; Seréne
and Umali 1970: 87-89, text-figs. 96. 99. 102—109, pl.
9, figs. 1, 2; Dai et al. 1986: 410, fig. 228A1; Dai and
Yang 1991: 446, fig. 228A1; Poore and Ahyong 2023:
861, fig. 14.201c, e, g) This species is also reported for
the first time from Taiwan.

Superfamily Pilumnoidea Samouelle, 1819
Family Pilumnidae Samouelle, 1819
Subfamily Eumedoninae Dana, 1852
Genus Ceratocarcinus White, 1847

Type species: Ceratocarcinus longimanus White,
1847 (type by monotypy).

Ceratocarcinus frontodentata (Shen, Dai and
Chen, 1982)
(Fig. 9A-F)

Harrovia frontodentata Chen and Dai in Shen, Dai and Chen 1982:
146-147 [Chinese text], 149 [English text], text-figs. 1214, pl.
II, fig. 13.—Dai et al. 1986: 165, text-fig. 97, pl. 22, fig. 5.—
Stev¢ié et al. 1988: 1312 [list only].—Dai and Yang 1991: 183,
text-fig. 97, pl. 22, fig. 5.—Ng et al. 2008: 138 [List].

Ceratocarcinus frontodentata Chia and Ng, 1998: 501-504, figs. 3—4.

Material examined: 1 adult ¢ (8.4 x 6.4 mm),
NMNS 8906-13, station C2 (25°12.67'N 121°23.60'E),
Bali, New Taipei City, 26 October 2014; 1 adult § (6.4
x 5.7 mm), NMNS 8906-14, station C2 (25°12.67'N
121°23.60'E), Bali, New Taipei City, 27 October 2015.

Distribution: Known only from the type locality
Haimen, Quandong Province, China and northwestern
Taiwan.

Remarks: The genus has three valid species:
Ceratocarcinus frontodentata (Chen and Dai in
Shen, Dai and Chen, 1982) (type locality: Haimen,
Guangdong Province, China), C. longimanus White,
1847 (type locality: the Eastern Seas), and C. trilobatus
(Sakai, 1938) (type locality: Simoda, Japan) (Chia and
Ng 1998). This is the first record of this genus from
Taiwan.

The morphology of the present specimens (Fig.
9A-F) aligns with species description in Shen et al.
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(1982) and Chia and Ng (1998). Chia and Ng (1988)
noted that the authorship of this species had been cited
by some workers as Shen and Dai, in Shen et al. (1982).
However, they argued that the description of this
species was a joint publication by Shen, Dai and Chen.
Therefore, they recommended the correct authorship of
this species as C. frontodentata (Shen, Dai and Chen
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1982). This study follows the authorship suggestion of
this species by Chia and Ng (1988).

The present two specimens of C. frontodentata
were collected from offshore waters of northwestern
Taiwan, less than 500 kilometers northeast of the
type locality. This species represents a new record for
Taiwan.

Fig. 8. Xenophthalmus pinnotheroides White, 1846; adult male, CW 6.8 mm (NMNS 8906-10), A, C, E-G; (adult female, CW 6.8 mm; NMNS
8906-12), B, D: A habitus, dorsal view; B, carapace, dorsal view; C, male sternum and pleon; D, female habitus, ventral view; E, right fourth
pereiopod; F, left G1, dorsal view; G, left G1 distal area, dorsal view. Scale bars: A= 2.0 mm; B-D = 1.0 mm; E, F = 0.5 mm; G = 0.05 mm.
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CONCLUSIONS

The present study reports seven species of subtidal
brachyuran crabs collected from the offshore sewage
discharge site of the Bali wastewater treatment plant.
These species belong to six families and seven genera,
including three new genera recorded for the first time in
Taiwan: Ceratocarcinus White, 1847, Mariaplax Rahayu
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and Ng, 2014, and Xenophthalmus White, 1846. The
seven species are Paradorippe sp. (family Dorippidae H.
Milne Edwards, 1837), Mariaplax chenae Rahayu and
Ng, 2014 (family Hexapodidae Miers, 1886), Nursia
sp. (family Leucosiidae Samouelle, 1819, subfamily
Ebaliinae Stimpson, 1871), Seulocia sp. (family
Leucosiidaec Samouelle, 1819, subfamily Leucosiinae
Samouelle, 1819), Pinnotheres sp. (family Pinnotheridae

Fig. 9. Ceratocarcinus frontodentata (Shen, Dai and Chen, 1982); adult male, CW 6.4 mm (NMNS 8906-15), A, C, E, F; adult female, CW 8.4 mm
(NMNS 8906-14), B, D: A, B, habitus, dorsal view; C, D, habitus, ventral view; E, left G1, dorsal view; F, distal area of left G1, dorsal view. Scale
bars: A-D =2.0 mm; E = 0.5 mm; F=0.2 mm.
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De Haan, 1833), Xenophthalmus pinnotheroides White,
1846 (family Xenophthalmidae Stimpson, 1858),
and Ceratocarcinus frontodentata (Shen, Dai and
Chen, 1982) (family Pilumnidae Samouelle, 1819).
Ceratocarcinus frontodentata, M. chenae, and X.
pinnotheroides are reported in Taiwan for the first time.
The four unnamed species are represented by mostly
juvenile or incomplete adult female specimens, whose
distinctive features are not observed in adult congeners.
Because the degree of variation between sexes and
ontogenetic changes is not known, it is not currently
possible to identify these specimens to the species level.
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