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ABSTRACT. — The taxonomy of the poorly known estuarine crab gelyegrapsusBarnard, 1955, is
revised. Five species are recognized in the gdnpsludicola (Rathbun, 1909) from Southeast to South
Asia, northeastern Australia and New CaledohighizophoraeBarnard, 1955 (type species) from the Red
Sea and the western Indian OcdanpdulosusSakai, 1983, from southern JaphmwvanniniSawada, Hosogi

& Sakai, 2005 from Somalia; arilddaviei new species, from Queensland, Australia. The four previously
described species are rediagnosed. A new gApagirapsusis established for the recently described species
llyograpsus paantiNaruse & Kishino, 2006. The two genera are referred to the family Macrophthalmidae.
Affinities of the two genera tBnigmaplaxDavie, 1993 and a hypothetical ancestoMafcrophthalmus
proposed by Barnes (1967) are discussed.

KEYWORDS - Crustacea, Decapoda, Brachyura, Macrophthalmilyagrapsus new species, new genus,
Indo-West Pacifi.

INTRODUCTION Based on an examination of material from Madagascar,
Crosnier (1965) concluded tHitograpsughizophoraeand

The peculiar crab genu$yograpsusBarnard, 1955, is Camptandrium paludicolavere conspecifi, and the name
currently represented byé described specidspaludicola Ilyograpsuspaludicolashould be used for that taxon. Sakai
(Rathbun, 1909), rhizophoraeBarnard, 1953, nodulosus  (1983) describetl nodulosugasnodulosd on the basis of a
Sakai, 1983]. vannini Sawada, Hosogi & Sakai, 2005, small specimen lacking any pereopods from Iriomote Island,
andl. paantuNaruse & Kishino, 2006. Theréit species]. Ryukyu Islands, as a second representative of the genus at
paludicola was described on the basis of a female specimerthat time. Sawada et al. (2005) bryefeviewed the genus.
from the Gulf of Thailand, and it was originally assigned to They reinstatedl rhizophoragand described a new species,
the genugLamptandriumStimpson, 1858. Rathbun (1909) I. vannini based on material from Somalia and Ethiopia.
highlighted the resemblance between her new species an@ihey considered that the recorddlgbgrapsus paludicola
Camptandrium sexdentatuBtimpson, 1858. The genus from Madagascar (Crosnier, 1965) and the Sinai Peninsula
Camptandriunftimpson, 1858, is currently classiiin the (Holthuis, 1977) actually belonged to their new species,
family Camptandriidae Stimpson, 1858 (see Tan & Ng, 1999).1. vannini Naruse & Kishino (2006) recently described a
The second specielyograpsus hizophorag is the type  distinctive new specidspaantufrom the Ryukyu Islands of
species of the genus, described on the basis of a single magouthern Japan. They also gave an accoutt modulosus
specimen collected from mangrove swamps in Inhambaneand briefy discussed the taxonomic position of the genus.
Mozambique, East Africa. Barnard (1955) commented onCertainly, there have been many records of the genus as it
the very close resemblance betwdemhizophoraeand is widespread in the Indo-West Pacife.g., Hartnoll, 1975;
Camptandrium paludicolalthough he referretyograpsus Yamaguchi et al., 1976, 1987; Sakai, 1983; Tirmizi et al.,
to the subfamily Grapsinae of the family Grapsidae. Tesch1985; Tirmizi & Ghani, 1996; Kishino et al., 2001a, 2001b;
(1918) had earlier remarked ti@amptandrium paludicola  Davie, 2002; Nakasone & Irei, 2003; Yeo et al., 2004), but
should be assigned to the gemligtograpsusDana, 1851,  most were referred tb paludicola
of the subfamily Varuninae of the same family, instead.
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As is apparent from the above summary, the taxonomic TAXONOMIC ACCOUNT
position of the genus has been controversial. Fukuda (1978)

first noted thallyograpsuswas more likely to be an ocypodid Macrophthalmidae Dana, 1851
on the basis of larval morphology. Cuesta et al. (1997) and

Flores et al. (2003) supported Fukuda’'s (1978) view, also llyograpsusBarnard, 1955

based on larval evidence. Stévcic (2005), who recognized

Macrophthalmidae, established a new tribe llyograpsini, llyograpsusBarnard, 1955: 25; Crosnier, 1965: 31; Sawada et al.,
together with the tribe Macrophthalmini. Naruse & Kishino 2005: 852.

(2006) also assignellyograpsusto Macrophthalmidae,

following Flores et al. (2003). Ng et al. (2008) regarded TyPe species— llyograpsus hizophoraeBarnard, 1955, by
llyograpsini as a subfamily, llyograpsinae. monotypy.

This study was initiated to identify material from estuarine Diagnosis. —Carapace éttened, slightly wider than long,
environments in Tosa Bay, Kochi Prefecture, Japan’sgboctogonal in general outline; dorsal_surface smqoth or
submitted to the senior author for idemwtifion by Prof. Y. ~ microscopically granular; lateral margin usually with 4
Machida of the Faculty of Science, Kochi University. In the (rarely 5) teeth including external orbital tooth, second tooth
process attempting to identify the material from the existing Usually blunt. Front not constricted basally, proximal width
literature, it quickly became apparent that the identitigs of Slightly greater than half of front-orbital width. Postfrontal
paludicolaandl. nodulosusare both central to the question fidges transverse, without long setae. Orbit large; lower
at hand. In spite of the study by Sawada et al. (2005) and@rbital margin laterally with 3-5 lobules in males, entirely
Naruse & Kishino (2006), there also remain uncertaintiesgranular in females, mesial angle not markedly produced;
about the identity of. paludicolaand!. rhizophorae In small inner orbital tooth present. Ocular peduncle stout,
order to clarify the uncertainties in the taxonomy of speciesjust reaching or slightly overreaching external orbital tooth;
of the genus, we examined specimens from various localitiegornea large. Antennules transverse or slightly oblique; basal
in the Indo-West Pacifiregions, including Japan, Vietnam, segment infited. Interantennular septum narrow. Antennae
Malaysia, Singapore, Indonesia, Australia, New Caledoniain orbital hiatus; #gellum long, reaching or overreaching
and Madagascar, as well as the paratypésvainninifrom cornea. Central region of epistome distinctly convex. Third
Ethiopia. We came to a conclusion that the fireviously maxillipeds (Fig. 5E) not completely closing buccal cavern;
described species are all valid, although it was found thaicarpus inserted medially on anterior margin of merus; merus
the paratypes df vanniniare actuallyl. rhizophorae One smaller than ischium, with lateral and mesial margins upturned
new specied, daviei which had been misidentfil withl. on outer surface, anterolateral angle rounded; merus with
paludicolg is described from Queensland in Australia. A new sinuous mesial and concave lateral margins, external surface
genusApograpsusis proposed far paantu Affinities of the  with shallow longitudinal sulcus mesial to midline; no setose
two genera are brigfdiscussed. We concur tHitograpsus ridge on external surface of merus-ischium; exopod slender,
andApograpsusare members of the Macrophthalmidae.  reaching anterolateral angle of merus, width about 0.3 times

width of ischium; exopodaldgellum well developed. Merus

of cheliped not markedly narrowed distally, usually with small

MATERIALS AND METHODS subdistal spine on dorsal margin; carpus without prominent

tooth or spine on inner surface)ders spoon-shaped at tips,
Specimens examined in this study are deposited in theyot crossing when closed. Merus of male cheliped with or
following institutions: Muséum national d’Histoire naturelle, \ithout prominent short crest on inner margin; dactylus with
Paris, France (MNHN); Nationaal Naturhistorisch Museum, or without differentiated tooth on cutting edge. Ambulatory
Leiden, the Netherlands (RMNH); Natural History Museum |egs slender to moderately stout; meri not markedly tapering
and Institute, Chiba, Japan (CBM); Osaka Museum of Naturalistally, each with sharp subdistal spine on anterior margin;
History, Osaka, Japan (OMNH); Queensland Museum,propodi each with sharp tooth at each posterodistal angle;
Brisbane, Australia (QM); Ryukyu University Museum gactyli long, weakly curved, slightly compressed laterally,
Fujyukan, Okinawa, Japan (RUMF); Shikoku Institute of ynarmed. Pleon of male (Fig. 3D) not occupying entire
NaturaI.Hlstory, Susaki, Japan (SINI—_|); Zoologlcal ReferenceSpace between last pair of ambulatory legs, consisting of
Collection, Raffles Museum of Biodiversity Research, 7 free somites including telson; no medial constrictions:
National University of Singapore, Singapore (ZRC). second somite with angular lateral margins; third somite

weakly expanded laterally; third to sixth somites subequal

The carapace length is measured from the level of the anteriqf, \engih evenly tapering: telson longer than other somites,
edges of the front to the midpoint of the posterodorsal marging nded terminally. Pleon of female (Fig. 5D) broadly
of the carapace (Fig. 1). The carapace width is measured

; ~rounded; fourth segments somite broadest; telson roundly
across the third or the second anterolateral tooth, representmtgiangular First gonopod slightly curved, not constricted

the broadest position (Fig. 1). The size of specimens isFemale gonopores some distance from suture betwigen fi

indicated primarily by the carapace length (cl). Measurementsan d sixth sternites.

of segments of the ambulatory legs are shown in Fig. 1. The

measurements of the ambulatory legs were made in the Case:marks. lyograpsusBamard, 1955, has been generally

that legs were attached to the body or that identity of theassigned to the family Grapsidae (Barnard, 1955; Crosnier,
legs could be reasonably estimated.
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Fig. 1. Schematic illustrations of, carapace; B, ambulatory leg, showing measurements and termin@lbggarapace lengtfGW,
carapace width; L, lengthy, width.
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1965; Takeda & Nunomura, 1976; Yamaguchi et al., 1976;we could not identify any possible synapomorphy between
1987; Sakai, 1983; Yeo et al., 2004), although the subfamiliall. paantuand other species dtfyograpsuswhen compared
assignment has been a subject of some disagreement, i.avjth other macrophthalmid genera. Therefore, we propose
Varuninae (e.g., Yeo et al., 2004) or Grapsinae (e.g., Barnarda new genus to accommodéatpaantu(seeRemarksunder
1955; Crosnier, 1965). On the other hand, other authors caghe account oApograpsusnew genus). As a result, the
doubt on the assignment of the genus to the Grapsidae sengamily Macrophthalmidae now comprises o¥digenera,

lato Fukuda (1978) and Flores et al. (2003) showed that thélacrophthalmusDesmarest, 1823AustraloplaxBarnes,
larval morphology of what they regarded dlydgrapsus 1966,EnigmaplaxDavie, 1993]lyograpsusBarnard, 1955,
paludicold (these authors probably dealing with two separate and Apograpsusnew genus.

species; seRemarksunder the account df paludicolg

is similar to that ofMacrophthalmus which has been As mentioned before, Ng et al. (2008) recognized two
referred to the subfamily Macrophthalminae Dana, 1851,subfamilies within Macrophthamidae, Macrophthaminae and
family Ocypodidae Rafiesque, 1815. Naruse & Kishino llyograsinae, raising the tribes proposed by Stevcic (2005). We
(2006) also highlighted similarities in adult morphology feel doubt in recognizing such a subfamilial division, because
betweenlyograpsusandMacrophthalmusand they placed of the close similarities betwe#iyograpsusandEnigmaplax
llyograpsusin the family Macrophthalmidae, following the of which the latter is assigned to Macrophthaminae. Our
recent trend in raising of all ocypodid subfamilies to full morphological comparison seems to suggestif@irapsus
family status (Kitaura et al., 2002; Stevcic, 2005; Schubartis rather basal within Macrophthamidae. In this study, we do
et al., 2006). not maintain the subfamilial classiéition.

During this study, we also noticed thatograpsussensu  Other than the characters relating to the cheliped, pleon
stricto is morphologically very similar &nigmaplaxDavie, and pleonal appendages, the following differences may be
1993, a monotypic genus (type spediedittoralis Davie, related to sexual dimorphism llyograpsus the regions
1993) also originally placed in the Macrophthalminae (now of the carapace is more distinctly aefil in males than in
Macrophthalmidae). Shared characters include: (1) thefemales; the lower orbital margin is provided with three
relatively wide orbit which is subequal to the width of the or four differentiated lobules laterally in males, whereas
front and which accommodates the large ocular peduncleit is lined with minute to small granules or nearly smooth
(2) the presence of distinct postfrontal ridges; (3) a convexin females; and the ambulatory legs are relatively longer
epistomal margin; (4) the third maxilliped with a merus which and more slender in males than in females. Therefore, only
is smaller than the ischium; (5) the presence of a sharp subdistabmparisons of specimens of the similar sex are effective
spine on the dorsal margin of each ambulatory merus; andor species recognition.
(6) the structure of the male pleon and gonopods (cf. Davie,
1993). It should be noted that the last two characters are alsBawada et al. (2005) and Naruse & Kishino (2006) cited
found in species dflacrophthalmugpersonal observation). several characters for species discrimination (e.g., condition of
As well asEnigmaplax llyograpsusagrees on most points the dorsal carapace surface, arrangement of the anterolateral
with the hypothesized ancestMbhcrophthalmusof Barnes  teeth of the carapace, ornamentation of the cheliped merus,
(1967). The main points of differences are that the merus ofind structure of therfit gonopod). However, our study,
the third maxilliped is smaller than the ischium as opposedusing more extensive material, suggests that some of them
to subequal; and the epistome has a convex central margigre not always reliable because of individual or ontogenetic
not straight. variability. For example, the degree of the dorsal sculpture
on the carapace is substantially different between males and
Main differences betwedlyograpsusandEnigmaplaxare as ~ females inl. paludicolaandl. nodulosus The dentition of
follow. The general contour of the carapace is suboctogonal irthe fingers of the chelipeds is considerably more variable
llyograpsus rather than quadrate Enigmaplax The lateral ~ between different sexes and between different growth
margin is armed with four teeth (including the external orbital stages in males (see “Description” of respective species).
tooth), rather than three iBnigmaplax Furthermore, the  As mentioned above, the ornamentation of the lower orbital
fingers of the chela are spoon-shapdlyograpsuswhereas  margin is different between males and females. Also the
they are pointed distally and cross each othEnigmaplax ornamentation of the cheliped merus varies according to sex
llyograpsusappears characteristic among macrophthalmids inand different stages of development. We have found that the
having four anterolateral teeth, of which the second is alwaydollowing characters are particularly useful in discriminating
blunt. Most of other macrophthalmid species have two orspecies: general shape of the carapace; development of the
three anterolateral teeth, excéyt philippinensisSeréne,  delineation of regions and ornamentation on the dorsal surface
1971,M. leptophthalmugH. Milne Edwards, 1852) and. of the carapace; armature of the cheliped merus; length of
latreillei (Desmarest, 1822), which have four anterolateralthe dactylus of the fourth pereopod; and the structure of
teeth (Barnes, 1967, 1977). the frst gonopod. The shape of the ambulatory legs is also
useful, although the ambulatory legs may become stouter
Our study shows that the recently descrillgdgrapsus  with increase of the body size. In this study, the proportions
paantuis quite distinctive, and the inclusion of it in the genus of the merus and propodus of the fourth pereopod and of the
complicates the generic diagnosisliybgrapsus In fact, propodus of the fih pereopod are used as representatives.
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llyograpsus rhizophoraeBarnard, 1955 surface weakly granular; inner surface naked. Chela about
(Figs. 2-5) 2.4 times as long as high; ventral margin faintly sinuous;
outer surface of palm smooth; inner surface of palm with
llyograpsus hizophoraeBarnard, 1955: 26, Fig. 8a—g; Kensley, patch of dense setae extending omgédis;fingersleaving
1981: 46 (list); Sawada et al., 2005: 862. proximal hiatus when closed; cutting edge okfl finger
llyograpsus Pal9diC°|a‘ Crosni.er, 1965: 31, Figs. 36, 37, 38a, \yjth row of small, triangular teeth almost over entire length,
l()ﬁz:tabig: E%hg?son, 1971: 128. Niyograpsus paludicola distal part bordered by thin chitinous ridge; dactylus nearly
lliograpsus(sic) paludicola— Holthuis, 1977: 161. Stralght, abOL_Jt 1.2 times Ipnger than palm' cutting edge with
llyograpsus vanninSawada, Hosogi & Sakai, 2005: 853 (in part), well d|ﬁergnt|ated molar-l_lke tooth medially and_few obtus_e
Fig. 5B, D, F. teeth proximal to molar-like tooth and row of tiny teeth in
distal 0.3, distal part bordered by chitinous ridge.
Name bearing type. Holotype: male (6.5 x 7.5 mm) (South
African Museum, Cape Town, A10913), Inhambane, Mozambique, Cheliped of smallest male (cl 3.8 mm, MNHN-B 12846; Fig.
in mangrove swamps, coll. University of Cape Town, Jul.1954. 4B, C) with merus slightly curved, without patch of setae on
Not available for study. anterior surface; dorsal margin with small subdistal spine;
Material examined. -Ethiopia: 3 males (CL 5.0-6.5 mm), 1 non- no short subdistal crest on anteroventral margin; posterior

ovigerous female (CL 7.4 mm), paratypesigbgrapsus vannini surface nearly smooth to slightly granular. Outer and dorsal

(RMNH D 26501), Israel South Red Sea Expeditions 1962/2996,SUrfaces of carpus nearly smooth or slightly granular; inner
Melita Bay, Gulf of Zula, south of Massawa, mangrove swamps Surface naked. Chela about 2.5 times as long as high; ventral

with Avicennia marina(Forskal), 0 to 0.5 m deep at low tide, 14 margin slightly sinuous; outer surface of palm with scattered
Apr.1962.Madagascar. 1 ovigerous female (CL 7.2 mm) (MNHN-  short setae; inner surface of palm with covering of numerous
B 12842), Tuléar, mangrove swamps, coll. A. Crosnier, 1 ovigeroussetae in distal half extending ontmders;fingersleaving
female (CL 5.3 mm) (MNHN-B 12843); 1 non-ovigerous female yery narrow hiatus when closed, each with row of setae on
(CL 4.4 mm), 2 ovigerous females (CL 5.2, 5.3 mm) (MNHN-B a1 and inner surfaces; cutting edge rédifingerwith
12845), same locality, coll. Derijard; 1 male (CL 3.8 mm) (MNHN-B row of small teeth; dactylus slightly curved, about 1.1 times
12846), Nosy Bé, mangrove swamps, coll. A. Crosnier. ' . . .

longer than palm, cutting edge with row of small teeth, but

Description of male. -Carapace (Figs. 3A, 4A) suboctogonal, without prominent tooth.

breadth 1.21-1.33 times length (n = 4, mean 1.27); region
only faintly indicated in general, but gastrocardiac groove

distinct. Postfrontal ridges low, straight, separated by . . .
broad median sulcus. Epigastric ridges absent. Latera ourth pereopod (third ambulatory leg) (Fig. 3H) with merus

: .48-3.84 times longer than broad (n = 2), both anterior and
margins generally convex, greatest carapace breadth osterior margins slightly convex; propodus 4.38—-4.47 times
between external orbital teeth or third anterolateral teethp 9 ghtly » Prop ) '

Four anterolateral teeth presentstfitooth (external orbital g)sn%ir tr:;n ?Soigu(g T::t)h dz::g)lus dO(IZOt_r?r.\Eg:m(SuTaartlrlnees)
tooth) largest, subacute; second tooth extending as far as g as prop : P P y1eg

slightly exceeding external orbital tooth, rounded or bluntly(%lilgaa?t) ;’l\:ghsﬁrﬁﬁoi%iéé?i;;?esrgogﬂigthan broad (n =
pointed; third tooth laterally extending as far as or clearly ™ y gnty prop '

exceedlng be.yond externa_l orbital tooth, varying from blunt Sixth pleonal somite (Fig. 3D) with slightly convex or nearly
to acuminate; fourth tooth tiny, but clearly demarcated, blunt " : .
straight lateral margins, about 2.0-2.1 times broader than

or subacute; sometlmes_sllght_notch present posterior t(fong. Telson rounded; breadth about 1.4-1.5 times length.
fourth tooth. Mesobranchial region with some short striae.

Front prominent, distinctly narrower than base of front,
0.30-0.35 times front-orbital width (n = 4) and wider than
orbit; anterior margin faintly bilobed in dorsal view. Upper
orbital margin sinuous, slightly oblique; lower orbital margin
(Fig. 3B) with 2 or 3 lobules laterally.

SAmbulatory legs moderately long, slender (Fig. 2). Meri each
with moderately large subdistal spine on anterior margin.

First gonopod (Fig. 3J-L) relatively slender, slightly sinuous

Ocular peduncle (Fig. 3A) reaching external orbital tooth,
length about 2.2—-2.3 of corneal width; cornea slightly
dilated.

Cheliped of large males (cl 6.3, 6.5 mm; RMNH D 26501)
relatively large (Fig. 3E-G). Merus not markedly curved
in dorsal view; posterior surface with granules sometimes
forming short vertical rows; dorsal margin with small

subdistal spine, inner surface with prominent short cres
adjacent to inner-ventral margin; inner-distal angle with Fig. 2.ilyograpsus hizophoraeBarnard, 1955. Male (cl 6.4 mm),
row of prominent granules. Carpus with inner angle weakly paratype ofllyograpsus vanninSawada, Hosogi & Sakai, 2005,

produced; dorsal margin delimited by row of granules; outer RMNH-D 26501, south of Massawa, Gulf of Zula, Ethiopia. Entire
animal in dorsal view
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Fig. 3.llyograpsus hizophoraeBarnard, 1955. Male (cl 6.5 mm), paratypélpdgrapsus vanninBawada, Hosogi & Sakai, 2005, RMNH-
D 26501, south of Massawa, Gulf of Zula, Ethiopiacarapace, ocular peduncles and antennae, dorsal view (setae omitkef\pRer
orbital magin and external orbital tooth, ventral view; C, anterior part of thoracic sternum, ventral view; D, pleon,wenird, left
cheliped, dorsal view;,same, merus, outer view; G, same, chela, outer view; H, left fourth pereopod, dorsal viewifth fEfteopod,
dorsal view; J, leffirst gonopod, ventral view; K, same, ventrolateral view; L, same, distal part, dorsabemesA = 2 mm; B-1 =1

mm; J-L= 0.5 mm.
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in ventrolateral view; terminal process relatively long, slender, Size. —Males cl 3.8-6.5 mm; females cl 5.0-7.4 mm,
tube-like, weakly directed laterally, partially obscured by stiff ovigerous females cl 5.2—7.2 mm.
setae; obtuse subterminal lobe delineated.

Distribution. —Western Indian Ocean: Ethiopia, Mozambique
Description of female. -Carapace (Fig. 5A, B) generally and Madagascar; mangrove swamps.
similar to that of male; breadth 1.21-1.32 times length (n
= 6, mean 1.26); greatest carapace breadth between thirBemarks. —Barnard (1955) noted resemblance between
anterolateral teeth. Third anterolateral tooth exceeding beyondhis new taxonllyograpsus hizophoraeBarnard, 1955,
external orbital tooth or second anterolateral tooth. Lowerand Camptandrium paludicol&Rathbun, 1909, but he
orbital margin (Fig. 5C) bordered by row of 13—-18 granules concluded that. rhizophoraeshould belong to Grapsinae.
becoming larger and more widely spaced laterally. Tesch (1918) had assign€amptandrium paludicoléo the

Varuninae, Grapsidae. Later, Crosnier (1965) synonymized
Ocular peduncle (Fig. 5A) reaching external orbital tooth. 1. rhizophoraewith Camptandrium paludicolaalthough

the genus was maintained as valid. Recently, Sawada et
Cheliped (Fig. 5F—H) slender. Merus with small subdistal al. (2005) reinstatetl rhizophoraeas a valid species, but
spine on dorsal margin. Carpus short. Chela about 3.8 timethe authors’ action was only based on a comparison of the
as long as high; outer surface faintly granular particularly original description ofl. rhizophoraewith the holotype
dorsally and ventrally, dorsal margin slightly delimited by row (female) and one juvenile specimenlopaludicola They
of granules; inner surface of palm nakendgérs leaving very  referred the specimens from Madagascar, identifith |.
narrow hiatus when closed, with row of stiff setae on outerpaludicolaby Crosnier (1965), to their new taxbvannini
and inner surfaces in distal halkddfinger slightly deftxed, although they did not actually examine the specimens used
cutting edge faintly dentate in proximal 0.6, remaining distal by Crosnier (1965). Naruse & Kishino (2006) followed the
part bordered by thin chitinous ridge; dactylus slightly curved, action by Sawada et al. (2005) in recognidingpizophorae
cutting edge faintly denticulate in proximal 0.7, bordered by as valid.
thin chitinous ridge in distal 0.3.

During this study, we tried to obtain information on the
Fourth pereopod (third ambulatory leg) with merus 2.52 holotype ofl. rhizophoragfrom the South African Museum.
times longer than broad (n = 1); propodus 3.56 times longetUnfortunately, because of the loan policy of the museum,
than broad; dactylus 0.77 times as long as propodus. Fiftidirect examination of the holotype on loan was not possible.
pereopod (fourth ambulatory leg) with propodus 3.59 timesAlthough the original description andyfires of Barnard
longer than broad; dactylus slightly shorter than propodus. (1955) is not fully detailed in the view point of the modern

Fig. 4. llyograpsus hizophoraeBarnard, 1955A, male (cl 5.0 mm), paratype difjograpsus vanninSawada, Hosogi & Sakai, 2005,
RMNH-D 26501, south of Massawa, Gulf of Zula, Ethiopia; B-E, male (cl 3.8 mm), MNHN-B 12846, Nozy Bé, Mada#gdstiapart
of carapace, left ocular peduncle and antenna, dorsal view; B, left cheliped, dorsal view; C, same, chela, outer viefirsiyaigigod,
dorsal view; E, same, ventrolateral vieScale barsA, B, D =1 mm; C, E = 0.5 mm.
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Fig. 5. llyograpsus hizophoraeBarnard, 1955A-E, I, J, ovigerous female (cl 7.2 mm), MNHN-B 12842Jéar Madagascar;,FH,
ovigerous female (cl 5.3 mm), MNHN-B 12843, same locality; G, female (cl 7.4 mm), paratifjpegoipsus vanninBawada, Hosogi
& Sakai, 2005, RMNH-D 26501, south of Massawa, Gulf of Zula, Ethiégiaarapace, ocular peduncles and antennae, dorsal Biew;
anterior part of cephalothorax, including left ocular peduncles and antennae, frontal view; C, left lower orpitelveaial view; D,
pleon, ventral view; E, left third maxilliped, ventral view;|&ft cheliped, dorsal view; G, same, merus, outer view; H, seneda, outer
view; |, right fourth pereopod, dorsal view; J, ridgtith pereopod, dorsal vievscale barsA, D, F=2 mm; B, C, E, G, I, J=1 mm; H

= 0.5 mm.
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standard, some diagnostic characters are still apparent. llyograpsus vanniniSawada, Hosogi & Sakai, 2005
These characters include the obscurelyneeffiregions of

the carapace, prominent anterolateral teeth of the carapac#yograpsus paludicola— Vannini & Valmori, 1981: 77, Fig. 10C.
and the elongate, relatively slender terminal lobe of the male  Not llyograpsus paludicolgRathbun, 1909)

first gonopod. The present specimens from Madagasca”y(’grapsus vanninbawada et al., 2005: 853 (in part), Figs. 1A-C,
studied by Crosnier (1965) and the paratypdf/ofirapsus 3A. 5B, D, F.

vanninifrom Ethiopia agree rather well with the holotype of Name bearing type. Holotype: female (4.0 x 4.4 mm) (Museuo
I. rhizophoraein these respects. Furthermore, all collecting Zoologico, University of Florence 664), Abo, Somalia, coll. M. L.
localities, including the type locality df rhizophorae are Azzaroli. Not available for study (séemarks.

on the coasts of the western Indian Ocean. Therefore, we

concluded to refer the present specimens from Madagascaviaterial examined. -None.
and Ethiopia td. rhizophorae

Remarks. -As discussed above, the paratypedyoigrapsus
Our comparison with the original descriptionlofzannini vanninifrom Melita Bay, Gulf of Zula, Ethiopia (RMNH D
led us to conclude that rhizophoraeandl. vannini now 26501), are here idengfilwith I. rhizophoraeUnfortunately,
represented only by the holotype, might be specifically the holotype and one paratype, both ovigerous females, from
distinct. Differences are seen in the shape of the carapace arkbo, Somalia, were not available to us. We recognize the
the development of the anterolateral teeth on the carapacpresent taxon as a valid species for the time being, because
(Table 1). In the female specimenslofhizophorage the of the differences seen in the shape of the carapace and the
carapace width is 1.21-1.32 of the carapace length, rathedevelopment of the anterolateral teeth on the carapace (see
than 1.15 inl. vannini The upper orbital margin appears “Remarks$ of I. rhizophorag.
more strongly oblique ih. vanninithan inl. rhizophorae
The anterolateral teeth are more developddrinizophorae Sawada et al. (2005) cited Karachi, Pakistan, in the distribution
than inl. vannini The external orbital tooth reaches or slightly of I. vannini although they did not give any evidence.
overreaches the distal margin of the cornea in the former
specimens, but it does not reach the distal corneal margin in
I. vannini The second and third anterolateral teeth are more Ilyograpsus nodulosusSakai, 1983
strongly developed ih rhizophoraghanl. vannini the third (Figs. 6-8)
anterolateral tooth clearly exceeds beyond the second tooth

in the former specimens, rather than only extending as fadliograpsus(sic] nodulosusSakai, 1983: 19, 42, PI. 4, Fig. E.
as the second tooth Invannini llyograpsus nodulosuKishino et al., 2001a: 16, PI. 1(4); 2001b:
126; Nakasone & Irei, 2003: 273; Sawada et al., 2005: 857 (in

. . T : part), Figs. 2A, D, 3B; Naruse, 2005: 221; Naruse & Kishino,
llyograpsus hizophoraeis easily distinguished from other 2006: 73, Figs. 2b. 5.

three congeneric speciésdavieinew specied, nodulosus llyograpsus paludicolayamaguchi et al., 1976: 41, Fig. 2(8):

andl. paludicolaby the poorly defied regions of the carapace Fukuda, 1978: 15: Yamaguchi et al., 1987: 31, PI. 14, Fig.
and the relatively broader carapace (1.21-1.33 times wider g: Nakasone & Irei, 2003: 273. Ndyograpsus paludicola

than long vs. 1.05-1.21 times) (Table 1). The postfrontal  (Rathbun, 1909).

ridges are less clearly demarcated. irhizophoraethan in Not Ilyograpsus nodulosuSawada et al., 2005, Figs. 4C, 5A, C,

the other three species. There are no traces of epigastric ridges E. =llyograpsus paludicolgRathbun, 1909).

or tubercles in. rhizophorag whereas, in the latter three

species, the carapace has at least traces of epigastric ridg¥éme bearing type. Holotype: sex not indicated (cl 3.9, cw

or tubercles. The upper orbital margin is slightly oblique 4.2 mm), mangroves of Kuira River, Iriomote Island, Yaeyama

in 1. rhizophorae rather than transverse in the other three Istands, coll. H. ,YOSh'kawa' Presumably no longer extant (Naruse
. A - . & Kishino, 2006; pers. obs.). S&emarks

species. The terminal process of thstfgonopod is well

developed in. rhizophorael. paludicolaandl. daviei new Material examined. -Japan. 1 ovigerous female (cl 5.7 mm), CBM-
species, but the curvature of the process is different betweenc 9418, Waka River estuary, 14 Jul.1999, coll. A. Nomoto; 1 male
I. rhizophoraeand the other two species.llrrhizophorae (cl 4.0 mm), CBM-ZC 9419, Kinokawa River estuary, Wakayama,
the terminal process is curved laterally, whereas it is curvedVakayama Prefecture, 15 Jul.1999, coll. A. Nomoto; 1 male (cl
slightly dorsally in the latter two species. 4.4 mm), CBM-ZC 9420, Funao, Kainan, Wakayama Prefecture,
13 Jul.1999, coll. A. Nomoto; 5 males (cl 3.3-4.5 mm), 1 female
Flores et al. (2003) described the first zoeal stage of (¢l 46 mm), 3 ovigerous females (cl 5.7—7.5 mm), CBM-ZC 9304,
paludicolafrom East African coast. During this Study Arita River e_stuary at Koemi, Arita, Wal_<ayama Prefecture, 5 May
. . ' 2004, mud, dip net, coll. A. Nomoto; 1 ovigerous female (cl 5.6 mm),
however, the occurrence of pa_ll_Jd'(’tma_m the_ western CBM-ZC 9421, Hidaka River estuary, Shioya, Gobo, Wakayama
Indian Ocean has not been vedfi It is highly likely that Prefecture, 30 Jul.2000, coll. A. Nomoto; 2 males (cl 3.1, 3.6 mm),
the authors were describing larvael.afhizophorae CBM-ZC 9422; Fukuro, Shirahama, Wakayama Prefecture, 19
Aug.2001, coll. T. Watanabe; 1 female (cl 3.8 mm), CBM-ZC 9305,
Mukai-higashi-cho, Onomichi, Hiroshima Prefecture, Seto Inland
Sea, tidal tht, mud, 8 Aug.2002, dip net, coll. A. Nomoto; 3 male
(cl 2.8-3.6 mm), 1 female (cl 3.9 mm), CBM-ZC 9306, Mishou Bay,
Minami-Uwa District, Ehime Prefecture, subtidal, 19 Apr.2004, coll.
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Table 1. Comparison amongdi species oflyograpsusBarnard, 1955. *Data after Sawada et al. (2005). For proportions, mean values are given in parenthesep@dpd.

I. rhizophorae

|. vannini*

I. nodulosus

|. paludicola

I. daviei, new species

Carapace
Width/length ¢ R )

Regions

Postfrontal ridges
Epigastricridges

Second anterolateral tooth

Third anterolateral tooth
in females

Upper orbital margin

Lower orbital margin
31%)

Merus of cheliped

Fourth pereopod
Merus length/width§ 2 )

Propodus length/width
(81%?)

Dactylus/propodus{ ¢ )

Fifth pereopod
Propodus length/width
(312)

Terminal process of G1

1.21-1.33 (n=4, 1.27)/
1.21-1.32 (n=6, 1.26)

poorly defned
less distinct
absent
moderately large

well exceeding beyond
second tooth

slightly oblique
with distinct lobules/

with row of 13-18 small,

unequalgranules
with subdistal spine

3.48-3.84 (n=2, 3.66)/
2.52 (n=1)

4.38-4.47 (n=2, 4.43)/
3.56 (n=1)

0.74-0.80 (n=1, 0.77)/
0.77 (n=1)
2.81 (n=1)/3.59 (n=1)

moderately long, curved
laterally

1.15 (only female)

poorly defined
less distinct
absent

small

exceeding nearly as far
as second tooth

oblique
unknown

with subdistal spine

unavailable
unavailable

unavailable

unavailable

unknown

1.06-1.14 (n=19, 1.10)/
1.05-1.19 (n=25, 1.12)

stronglydefined
distinct, often crested
present

moderately large

well exceeding beyond
second tooth

transverse

without distinct lobules/
with row of 20-23 minute
granules

unarmed or with minute
tuberclessubdistally

3.40-4.64 (n=10, 4.14)/
2.72-4.00 (n=13, 3.52)

4.07-5.80 (n=11, 5.00)/
4.08-5.38 (n=12, 4.66)

0.87-1.02 (n=11, 0.95)/
0.90-1.04 (n=11, 0.97)

2.55-3.33 (n=11, 3.03)/
2.63-3.36 (n=11, 2.93)

short, subtruncate

1.08-1.17 (n=10, 1.13)/
1.09-1.19 (n=12, 1.13)

well defined
distinct, often crested
present
moderately large

well exceeding beyond
second tooth

transverse

with distinct lobules/
with row of 13-18 small,
unequalgranules

with subdistal spine

3.21-4.12 (n=8, 3.69)/
3.17-3.79 (n=7, 3.50)
4.16-5.90 (n=8, 5.14)/
4.69-6.00 (n=6, 5.08)
0.68-0.80 (n=8, 0.77)/
0.71-0.89 (n=7, 0.82)

3.03-4.27 (n=9, 3.61)/
2.83-3.27 (n=7, 3.27)
moderately long, slightly
curved dorsally

1.12-1.19 (n8, 1.15)/
1.15-1.21 (n=11, 1.19)

relatively weakly defined

distinct
presesttrudimentary

moderately large

well exceeling beyond
second tooth

transverse

with distinct lobules/
with row of 13-18 small,
unequalgranules

with subdistal spine

2.47-3.02 (n=52.88)/
2.24-2.77 (n=10, 2.56)

3.27-3.58 (n=5, 3.44)/
3.18-3.85 (n=10, 3.41)

0.64-0.87 (n=50.80)/
0.72-0.86 (n=10, 0.80)

2.00-2.87 (n=5, 2.43)/
2.05-2.45 (n=9, 2.09)
moderately long, slightly
curved dorsally
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K. Wada; 1 female (cl 3.7 mm), 1 ovigerous female (cl 5.1 mm), T. Kishino; 2 ovigerous females (cl 4.8, 4.9 mm), CBM-ZC 8841,
CBM-ZC, similar locality, 20 Apr.2004, coll. K. Wada; 1 ovigerous Yanma Port, muddit, under rock, Sumiyo Village, Amami-Oshima
female (cl 6.5 mm), SINH-CR 1151, Kaminokae River, Nakatosa- Island, intertidal, 28 Apr.2006, hand, coll. T. Komai; 1 female (cl
cho, 16 Jun.2004, coll. A. Yamamoto; 1 ovigerous female (cl 5.6 4.3 mm), 1 ovigerous female (cl 4.9 mm), CBM-ZC 9224, Fukuchi
mm), SINH-CR 1152, same data as SINH-CR 1151; 1 ovigerousRiver estuary, Ginoza Village, Okinawa Island, 5 Aug.2001, coll.
female (cl 6.0 mm), SINH-CR 1257, Nishi-nada, Urado Bay, Kochi, T. Kishino; 1 ovigerous female (cl 6.1 mm), RUMF-ZC-242,
Kochi Prefecture, 21 Jun.2004, coll. A. Yamamoto; 1 male (cl 4.1 Tima River estuary, Nago, Okinawa Island, 24 Apr.2005, coll. T.
mm), SINH-CR 1258, same data as SINH-CR 1257; 1 male (cl 4.2Naruse; 2 females (cl 4.0, 4.1 mm), ZRC 2005.0114, Tima River
mm), SINH-CR 1259, same data as SINH-CR 1257; 1 ovigerousestuary, Nago, Okinawa Island, 13 Feb.2005, coll. T. Naruse; 2
female (cl 5.7 mm), SINH-CR 1274, Nishi-nada, Urado Bay, 22 males (cl 3.5, 3.6 mm), 1 ovigerous female (cl 5.5 mm), CBM-ZC
Jun.2004, coll. A. Yamamoto; 4 ovigerous females (cl 4.7-6.9 9235, Shiira River estuary, Iriomote Island, Yaeyama Islands, 22
mm), SINH-CR 1275, same data as SINH-CR 1274; 2 ovigerousMar.2005, coll. T. Naruse; 3 males (cl 3.3-3.4 mm), 1 female (cl
females (cl 5.3, 6.1 mm), SINH-CR 1350, Suzaki, Kochi Prefecture,4.9 mm), Shirahama, Iriomote Island, sea grass beds on &tal fl
9 Apr.2004, coll. A. Yamamoto; 1 ovigerous female (cl 6.0 mm), 23 Jun.2005, dip net, coll. T. Komai.

SINH-CR 1371, Suzaki, 4 Jul.2004, coll. A. Yamamoto; 1 male (cl

4.0 mm), SINH-CR 1372, same data as SINH-CR 1371; 17 malepescription of male. -Carapace (Fig. 7A, B) suboctogonal,

g°|t5'6 msm’:géerlnsa?lis 1(°| 4'I8_(6'|63"2‘m)’ ?'EH'QR 1373}; sanlwe breadth 1.06-1.14 times length (n = 19, mean 1.10); regions
ata as SINH- ; 1 male (cl 3.2 mm), 4 ovigerous females - i <finct. often or
(cl 4.5-5.5 mm), SINH-CR 1418, Fukaura, Urado Bay, 7 Jun.2004,C 1Y defed. Postfrontal ridges distinct, often crested.

coll. A. Yamamoto; 1 ovigerous female (cl 7.8 mm), SINH 1474, ’Epilgastrlc ridges Qr tubercles [:.)resent'. Cardllac reglo.n with
Nada, Urado Bay, 3 Aug.2004, coll. A. Yamamoto; 2 ovigerous paired IOW elevatloins; brgnchlal regions W'th 2 pairs of
females (cl 5.6, 5.7 mm), SINH-CR 1493, Suzaki, 5 Aug.2004, coll. low elevations on either side of gastro-cardiac region, and
A. Yamamoto; 1 male (cl 3.1 mm), 2 ovigerous females (cl 4.9, with 2 short longitudinal ridges laterally. Lateral margins
6.3 mm), SINH-CR 1522, Sakura-gawa rivermouth estuary, Suzakigenerally convex, greatest carapace breadth between third
Kochi Prefecture, 20 Apr.2004, coll. A. Yamamoto; 2 males (cl anterolateral teeth. Four anterolateral teeth presesitpfith

3.8, 4.1 mm), CBM-ZC 9386, Shimanto River estuary at Shimoda, (external orbital tooth) largest, subacute or acute; second
’(:Ici:(a;\nul\rl?),m}f)ct)cc)hgpr:](jlfa(;tlj(rc?,3tlgaiﬁi ”%“rg) dépfgritélis\h(]:léoztollsi , tooth extending as far as or slightly exceeding external orbital
mm), CBM-ZC 9387, Tomouchi River estuary, Nobeoka, Miyazaki t(I)OthI’ roundedq orbbluntlé/ t)r(lf“;gullar'jbgpllr? tc;ﬁtf:/ exgﬁn(#n?n
Prefecture, 27 Apr.2006, beach seine, coll. N. Sakai; 3 males (c earyexceellng eyond external orbital tooth, ary' gtro
2.7-4.5 mm), 2 ovigerous females (cl 4.4, 4.9 mm), CBM-ZC 9233, lunt to acuminate; fourth tooth ;mall, but clearly Qellneated,
Yanma, Sumiyo Village, Amami-Oshima Island, 31 Mar.2002, coll. Plunt or subacute; sometimes slight notch posterior to fourth
T. Kishino; 2 ovigerous females (cl 6.4, 6.5 mm), CBM-ZC 9232, tooth. Front prominent, distinctly bilobed, less than hind
Naikai, Sumiyo Village, Amami-Oshima Island, 2 May.2003, coll. width, about 0.4 times front-orbital width, wider than orbit.
Upper orbital margin slightly sinuous, nearly transverse;
lower orbital margin granular, without conspicuous lobules
laterally.

Ocular peduncle (Fig. 7A, B) overreaching external orbital
tooth, length about 2.2—-2.3 of corneal width; cornea not
dilated.

Cheliped (Fig. 7E-G) relatively small. Merus with or without
minute subdistal granule on dorsal margin; no distinct
subdistal crest on anteroventral margin. Chela about 2.7
times as long as high; cutting edge akfifinger with row

of small blunt teeth in proximal 0.8 and thin chitinous ridge
in distal 0.2; dactylus slightly curved, about 1.2-1.3 times
longer than palm, cutting edge with row of small rounded
teeth in proximal 0.7, remainder bordered by thin chitinous
ridge.

Ambulatory legs (Fig. 6A) relatively long, slender. Meri
each with relatively large subdistal spine. Fourth pereopod
(third ambulatory leg) (Fig. 7H) with merus 3.40-4.64 times
longer than broad (n = 10, mean 4.14), anterior margin
faintly sinuous or straight, posterior margins slightly convex;
propodus 4.07-5.80 times longer than broad (n = 10, mean
5.00); dactylus 0.87-1.02 times as long as propodus (n =
11, mean 0.95). Fifth pereopod (fourth ambulatory leg) (Fig.
Fig. 6.llyograpsus nodulosuSakai, 1983. Entire animals in dorsal  71) with propodus 2.55-3.33 times longer than broad (n =

view. A, male (cl 4.3 mm), SINH-Cr 1373, Suzaki, Kochi Prefecture, 11, mean 3.03), outer and inner margins fringed with short
Japan; B, OVigerOUS female (Cl 7.8 mm), SINH-Cr 1474, Nada, Setae, dactylus |0nger than propodus
Urado Bay Kochi, Kochi Prefecture, Japan.
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]
Fig. 7.llyograpsus nodulosuSakai, 1983. Male (cl 4.9 mm), SINH-Cr 1373, Suzaki, Kochi Prefecture, Jagamapace, ocular peduncles
and antennae, dorsal view; B, cephalothorax and cephalic appendages, frontal view; C, left lower ogbitahchaxternal dital tooth,
ventral view; D, pleon, ventral view; E, merus of right cheliped, outer viewhéla and carpus of right cheliped, dorsalwi&, right

chela, outer view; H, left fourth pereopod, dorsal view; I, figfih pereopod, dorsal view; J, I€ftst gonopod, ventral view; K, same,
dorsal view Scale barsA, B, D, E-l =1 mm; C, J, K=0.5 mm.
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Fig. 8. llyograpsus nodulosuSakai, 1983. Female (cl 7.8 mm), SINH-Cr 1474, Nada, Urado lBashi, Kochi Prefecture, Japah,
carapace, ocular peduncles and antennae, dorsal view (setae omitted); B, cephalothorax and cephalic appendages, frotgél view; C
lower orbital magin, ventral view; D, sixth pleonal somite and telson, ventral view (setae omitted); E, merus of left chalipediew;
F, carpus and chela of left cheliped, outer view; G, left fourth pereopod, dorsal view; fiftHgfereopod, dorsal vievscale barsA, D

=2mm; B, E-H =1 mm; C = 0.5 mm.
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Sixth pleonal somite (Fig. 7D) with slightly convex lateral The available material suggests that male attains much smaller
margins, about 2.6-2.7 times broader than long. Telsorsize than female does in this species.
rounded terminally; breadth about 1.1-1.2 times length.

As noted beforellyograpsus nodulosuappears closest to
First gonopod (Fig. 7J, K) relatively stout, very slightly I. paludicola Shared characters include: the regions of the
curved; terminal process very short, truncate, partially carapace are relatively well deéd, particularly in males;
obscured by stiff setae. epigastric ridges or tubercles are present on the carapace; the

ambulatory legs are relatively long and slentgograpsus
Description of female. €arapace (Fig. 8A, B) breadth about nodulosuss distinguished frorh paludicolaby the following
1.05-1.19 (n = 25, mean 1.12) times length; greatest carapaasharacters (Table 1). The lower orbital margin in females
breadth between third anterolateral teeth. Regions on dorsdlears 20-23 minute granules linnodulosus rather than
surface well defied; elevations on dorsal surface sometimes 13-18 small, unequal granuleslirpaludicola The merus
ornamented by short granular ridges or tubercles; cardia®f the cheliped lacks a distinct subdistal spine on the dorsal
region divided in 3 lobes (2 anterior and 1 posterior). Secondmargin and a short subdistal crest on the anteroventral margin
anterolateral tooth exceeding external orbital tooth. Thirdin I. nodulosuswhereas these structures are well developed
anterolateral tooth distinctly exceeding second anterolateraln I. paludicola The ambulatory legs are more slender in
tooth. Lower orbital margin (Fig. 8C) bordered by row of I|. nodulosughan inl. paludicola though sexual difference
20-23 minute granules. should be concerned. The dactylus of the fourth pereopod is

proportionally longer in. nodulosusthan inl. paludicola
Ocular peduncle (Fig. 8A) reaching external orbital tooth. The terminal margin of therfit gonopod of. nodulosus

is truncate with a poorly developed terminal process. In.
Cheliped (Fig. 8E, F) generally similar to that lof I. paludicolg the terminal process of thesfi gonopod is
rhizophorae Dorsal margin of merus with minute denticle conspicuous.
or tubercle subdistally or completely unarmed. Chela about
3.4 times as long as high; ventral margin concave witdfi ~ We have examined material from various localities in the Indo-
finger weakly defixed; cutting edge ofXed fingerfaintly West Pacift, but the occurrence bfnodulosusutside of the
denticulate in proximal 0.8 and bordered by thin chitinous Japanese Archipelago was not conéd. On the other hand,
ridge in distal 0.2; dactylus slightly curved, cutting edge the occurrence df paludicolain Japan was not confiied
nearly smooth in proximal 0.7, bordered by thin chitinous too. Thus, we consider that previous records péludicola
ridge in distal 0.2. (see Yamaguchi et al., 1976, 1987; Fukuda, 1978; Nakasone

& Irei, 2003) were results of misidentitions, and they are
Ambulatory legs (Fig. 6B) relatively longer, more slender all referred td. nodulosusSawada et al. (2005) ideng¢ifia
compared with congeners. Meri each with relatively large single ovigerous female from Nouméa, New Caledonia and
subdistal spine on anterior margin. Fourth pereopod (thirdnine specimens from Brisbane River, Brisbane, Queensland,
ambulatory leg) with merus 2.72—-4.00 times longer thanAustralia, withl. nodulosus but later Naruse & Kishino
broad (n = 13, mean 3.52), anterior margin sinuous; propodu$2006) questioned the identiition. After reexamination,
4.08-5.38 times longer than broad (n = 12, mean 4.66)we have confmed that the specimen from New Caledonia
dactylus 0.90-1.04 times as long as propodus (n = 11, meatovigerous female, OMNH-Ar 1656) actually represdnts
0.97). Fifth pereopod (fourth ambulatory leg) with propodus paludicola(seeRemarksof I. paludicold. Specimens from
2.63-3.36 times longer than broad (n = 11, mean 2.93), outeQueensland we have examined during this study all represent
and inner margins with fringe of short stiff setae; dactylus I. daviei new species, and thus there is little doubt that the
subequal to or longer than propodus. specimens from the Brisbane River used by Sawada et al.

(2005) could represemt daviei new species.
Size. —Males cl 2.8-4.5 mm; females cl 3.9-7.8 mm,
ovigerous females cl 4.4-7.8 mm.

Ilyograpsus paludicola(Rathbun, 1909)

Colour in life. — Entirely muddy brown; ambulatory legs (Figs. 9-12)
with faint darker bands.

Camptandrium paludicol®athbun, 1909: 109; 1910: 326, Fig. 9a,
Distribution. — Known with certainty only from southern b; Tesch, 1918: 68; Shen, 1935: 31.
Japan, including Seto Inland Sea, Shikoku, Kyushu andllyograpsus paludicola— Takeda & Nunomura, 1976: 84; Tirmizi

. . et al., 1985: 24, Fig. 1; Tirmizi & Ghani, 1996: 143, Fig. 55;
E?::g: Islands southward to Iriomote Island in Yaeyama Davie, 2002: 229 (in part); Yeo et al., 2004: Sawada et al.,

2005: 861 (in part), Figs. 2B, C, 4A, B; Naruse & Kishino,
o 2006: 75.

Remarks. -As Naruse & Kishino (2006) noted, the holotype yograpsus nodulosus- Sawada et al., 2005: 857 (in part), Fig.
of llyograpsus nodulosusas not been located, and it is highly 4C.

possible that it has been lost after the death of Prof. T. SakaiNot Ilyograpsus paludicola— Crosnier, 1965: 31, Figs. 36-37,
However, the present material contains topotypic specimens 38a, b, 39, 59; Fishelson, 1971: 128; Kensley, 1981: 46 (list).
from the Iriomote Island, and there is no serious problem in = llyograpsus hizophoraeBarnard, 1955.

establishing the taxonomic identity of the taxon.
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Not llyograpsus paludicola— Hartnoll, 1975: 307 (table I), 311 Description of male. -Carapace (Figs. 10A, B, 11A)
(table I1). = MlyograpsusrhizophoraeBarnard, 1955. suboctogonal, breadth 1.08-1.17 times length (n = 10,
Not lliograpsus (sic) paludicola— Holthuis, 1977: 161. = mean 1.13); regions well defined (degree still less than
llyograpsus hizophoraeBarnard, 1955]. _in I. nodulosuy Postfrontal ridges distinct, often crested,
Not llyograpsus paludicola— Yamaguchi et al., 1976: 41, Fig. separated by broad median sulcus. Epigastric ridaes or
2(8); Nakasone, 1977: 62; Fukuda, 1978: 15; Yamaguchi et P y . . o pg g_
al., 1987: 31, Pl. 14, Fig. 8; Nakasone & Irei, 2003; 273. = tuberclgs pre_sent. Qard|ac region with paired IQW elevat_lons;
llyograpsus nodulosuSakai, 1983. branchial regions with 1 or 2 pairs of low elevations on either
Not llyograpsus paludicola— Vannini and Valmori, 1981: 77, Fig.  Side of gastro-cardiac region, and few short longitudinal
10C. =llyograpsus vanninBawada, Hosogi & Sakai, 2005.  ridges laterally. Lateral margins generally convex, greatest
carapace breadth between third anterolateral teeth. Four or
Name bearing type. Holotype: female (4.5 x 5.3 mm), Zoological = five anterolateral teeth presentsfitooth (external orbital
Museum, University of Copenhagen (ZMUC) reg. no. 7692, Lem gqth) |argest, triangular, acute or subacute; second tooth
Ngob, Gulf of Thailand, 23-27 Dec.1899, coll. Th. Mortensen. oo ding as far as or slightly exceeding external orbital tooth,
Not examined. . o .
rounded or bluntly triangular; third tooth clearly exceeding
Material examined — Vietnam: 1 male (cl 10.4 mm), CBM-ZC beyond external orbital tooth, va_rying from blunt to acute;
9307, Giao Thuy, Nam Dinh, 17 May 2001, coll. Do Van Nhuong. fourth tooth small, but clearly delineated, blunt or subacute;
Indonesia 1 male (cl 3.1 mm), 1 ovigerous female (cl 4.2 mm), fifth tooth, if present, very small. prominent, distinctly less
CBM-ZC 9423, Benoa Bay, Bali, 31 Aug.2001, coll. K. Wada; 1 than posterior width, about 0.40 times front-orbital width
ovigerous female (cl 5.7 mm), ZRC 1965.7.9.17, Padang, Sumatraand wider than orbit; anterior edge in dorsal view faintly
1963, coll. R. Seréne; 4 males (cl 2.8-4.2 mm), 3 females (clpjlobed. Upper orbital margin concave or slightly sinuous,

2.8-4.9 mm), 3 ovigerous females (cl 4.0-8.0 mm), 1 juvenile (cl 3imost transverse; lower orbital margin (Figs. 10C, 11B)
2.5 mm), ZRC 1998.10.30, Bintan, Jun.1995, coll. P. K. L. Ng & with 2—4 lobules laterally.

L. G. S. TanMalaysia: 1 male (cl 3.7 mm), ZRC 1965.10.8.3,

Trengganu, Kuala Ibai, Aug.1950, coll. M. W. F. Tweedie; 1 . . . .
female (cl 4.4 mm), ZRC 1965.10.8.6, Labuan, 1938; 1 femaleOCUIar peduncle (Figs. 10A, B; 11A, B) reaching or slightly

(cl 4.6 mm), ZRC 1965.10.8.7, Prai, Province Wellesley, 1938. Overreaching external orbital tooth, length about 2.2-2.3 of
Singapore: 1 ovigerous female (cl 4.1 mm), ZRC 1965.10.8.5, corneal width; cornea not dilated.
Jurong River, 18 Aug.193Awustralia: 1 male (cl 4.5 mm), QM W
19155, Camerons Beach, Northern Territory, 12°21'S 130°59.6'E Cheliped of largest specimen (cl 10.4 mm, CBM-ZC 9307;
mangroves, soft mudafl, 30 Jun.1996, coll. P. Davie; 1 female (cl Fig. 11C—E) with relatively strong subdistal spine on dorsal
‘T‘-G ry;m), ?2"%%?;3?;5“”? Creek, ll;itarwlin Hrg:i’orv Eorthern margin of merus; inner margin of merus with or without
erritory, 12°27' °50'E, estuarine, littoral, of&mzophora ; i ; ;
forest, Nov.1998, coll. C. Salgado; 4 males (cl4.6-7.4 mm), QM Wg;osTnlgﬁnsrzrr:alr;gr%s;’ellgnze ;dgﬁa;sagglfog; rz:serﬁisgl'\?{ It\?e:ﬁ\r/;
29749, Darwin Harbor, Northern Territory, 2004, coll. K. Metcalfe. . . o ) L
New Caledonia 1 ovigerous female (cl 8.5 mm), OMNH-Ar 1656, Margin faintly sinuous; outer surface of palm smooth; inner
near Nouméa, 14 Oct.1958. surface of palm with patch of dense setae extending onto
fingersfingers leaving proximal hiatus when closed; cutting
edge of fkedfinger with row of small, triangular teeth almost
over entire length, distal part bordered by thin chitinous
ridge; dactylus nearly straight, shorter than palm, cutting
edge with well differentiated molarlike tooth proximal to
midlength, otherwise weakly dentate, distal part bordered
by chitinous ridge.

Cheliped of other specimens (Fig. 10E-G) proportionally
smaller, each with distinct subdistal spine on dorsal margin
of merus; anteroventral margin with or without short,
smooth crest subdistally (Fig. 10F). Carpus with inner angle
weakly produced. Chela about 2.4 times longer than high;
outer surface with scattered short setae. Cutting edge of
fixed finger with row of small rounded teeth in proximal
0.7 and thin chitinous ridge in distal half; dactylus slightly
curved, 1.1 times longer than palm, cutting edge with row
of small rounded teeth in proximal half, nearly smooth in
distal half.

Ambulatory legs (Fig. 9A) relatively long, slender. Meri each
with relatively large subdistal spine. Fourth pereopod (third
ambulatory leg) (Figs. 10I; 11F) with merus 3.21-4.12 times
longer than broad (n = 8, mean 3.69); propodus 4.16-5.90
times longer than broad (n = 8, mean 5.14), anterior margin
slightly sinuous, posterior margins slightly convex or nearly

Fig. 9. llyograpsus paludicolgRathbun, 1909). Entire animals
in dorsal viewA, male (cl 4.3 mm), ZRC 1998-1030, Bintan,
Indonesia; B, female (cl 8.0 mm), same lot.
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Fig. 10.llyograpsus paludicolgRathbun, 1909). Male (cl 4.3 mm), ZRC 1998-1030, Bintan, Indorfestarapace, ocular peduncles and
antennae, dorsal view; B, cephalothorax and cephalic appendages, frontal view; C, lower ortitalvesatral view; D, pleonyentral
view; E, merus of left cheliped, outer view; dame, ventral view; G, carpus and chela of left cheliped, dorsal view; ldhégdt, outer
view; |, left fourth pereopod, dorsal view (setae omittedJifth pereopod, dorsal view (setae partially omitted); K, fieftt gonopod,
ventrolateral view; L, same, dorsal vie8cale barsA, B, D, E-J =1 mm; C, K, = 0.5 mm.
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straight; dactylus 0.68-0.80 times as long as propodus (n provides some diagnostic characters for species recognition,
8, mean 0.77). Fifth pereopod (fourth ambulatory leg) (Figs.including the presence of a subterminal spine on the merus of
10J; 11G) with propodus 3.03-4.27 times longer than broadhe cheliped. Therefore, there was no necessity to re-examine
(n = 9, mean 3.61), outer and inner margins fringed withthe holotype again. The male bjograpsus paludicolas

short setae; dactylus shorter than propodus. fully described in this study for therdi time.

Sixth pleonal somite (Fig. 10D) with slightly convex lateral The presence or absence of a short crest on the inner margin
margins, about 2.6-2.7 times broader than long. Telsorof the merus of the cheliped is variable in the male specimens
rounded terminally; breadth about 1.1-1.2 times length.  examined. In the three smallest specimens (Bintan, Indonesia,
cl 2.8, 3.1 mm, ZRC 1998.1030; Bali, Indonesia, cl 3.1 mm,
First gonopod (Figs. 10K, L; 11H) slender, slightly curved CBM-ZC 9423), the crest is not differentiated. In the two
mesially; terminal process (Fig. 111) relatively long, specimens from Bintan (cl 3.7, 4.2 mm; ZRC 1998.1030),
slightly curved dorsally, obscured by numerous stiff setae;three specimens from Darwin Harbor, Northern Territory (cl
subterminal lobe present in largest specimen. 4.8-7.4 mm; QM W 27949) and one specimen from Cameron
Beach, Northern Territory (cl 4.5 mm; QM W 19155), there
Description of female. -Carapace (Fig. 12A, B) generally is a distinct crest on the segment. In one specimen from
similar to that of male, but with low, sometimes distinct short Darwin Harbor (cl 4.6 mm; QM W 27949) and the largest
ridges or tubercles on gastric (1 or 2 pairs), cardiac (1 pairspecimen from Giao Thuy, Nam Dinh, Vietnam (cl 10.4
and branchial (2 or 3 pairs) regions; breadth 1.09-1.19 timesnm; CBM-ZC), there is no crest on the cheliped merus. It is
length (n = 12, mean 1.13); greatest carapace breadth betweapparent that the development of the crest could be variable
third anterolateral teeth. Third anterolateral tooth exceedingn this species.
beyond external orbital tooth or second anterolateral tooth.
Lower orbital margin (Fig. 12C) bordered by row of 13—-18 Ilyograpsus paludicolas morphologically closest to
small, unequal granules. nodulosusandl. daviei new species, and indeed there are
misidentifications in previous literature bfpaludicola(see
Ocular peduncle (Fig. 12A, C) reaching external orbital Synonymy). Differences betweérpaludicolaand the latter
tooth. two species are discussed in detail under respective account
of the two other species.
Cheliped (Fig. 12E-G) generally similar to that lof
rhizophorae Merus usually with distinct subdistal spine As mentioned before, the occurrencyafgrapsus paludicola
on dorsal margin. Carpus weakly elongate. Chela about 3.8n Japan has not been confed, although there have been
times as long as highxgdfinger weakly deéixed,cutting supposed Japanese records of the species (Yamaguchi et al.,
edge faintly dentate in proximal 0.6 and remaining distal part1976, 1987; Nakasone, 1977; Nakasone & Irei, 2003). These
bordered by thin chitinous ridge; dactylus slightly curved, Japanese records are referredl twodulosus
cutting edge faintly denticulate in proximal 0.7, bordered by
thin chitinous ridge in distal 0.3. The presence of this species in New Caledonia has been
confirmed by reexamination of the single ovigerous female
Ambulatory legs (Fig. 9B) relatively long, slender. Fourth specimen (OMNH-Ar 1656), which was referred Ito
pereopod (third ambulatory leg) with merus 3.17-3.79 timespaludicolaby Takeda & Nunomura (1976) and taodulosus
longer than broad (n = 7, mean 3.50); propodus 4.69—-6.0lby Sawada et al. (2005) (seemarksof |. nodulosu¥ This
times longer than broad (n = 6, mean 5.08); dactylus 0.71-evigerous specimen has the following features: the carapace
0.89 times as long as propodus (n = 7, mean 0.82). Fifthis 1.11 times wider than long; the lower orbital margin bears
pereopod (fourth ambulatory leg) with propodus 2.83-3.2713 small granules; the merus of the cheliped is armed with a
times longer than broad (n = 7, mean 3.27), outer and inneminute spine subdistally; the merus of the fourth pereopod
margins smooth, naked; dactylus shorter than propodus. is 3.19 times longer than wide; the dactylus of the fourth
pereopod is 0.83 times as long as the propodus; and the
Size. —Males cl 2.5-10.4 mm; females cl 2.8-8.5 mm, propodus of theffih pereopod is 3.14 times longer than wide.

ovigerous females cl 4.0-8.5 mm. The size of the subdistal spine on the merus of the cheliped
is much smaller in the specimen from New Caledonia than in
Colour in life. — Unknown. the other specimens. Nevertheless, the specimen from New

Caledonia is larger than other females specimens (cl 8.5 mm
Distribution. — Vietham, Malaysia, Singapore, Indonesia versus cl 2.8—4.6 mm), and therefore, the difference might be
(Bintang, Sumatra and Bali), Northern Territory, Australia, size-related. In other diagnostic respects, the specimen from
New Caledonia, and Pakistan; found in mangrove, tidal f New Caledonia well agrees withpaludicola
and estuarine habitats.

There have been records lofpaludicola from Pakistan,
Remarks. -Sawada et al. (2005) presented a redescription oihorthern Arabian Sea, Indian Ocean (Tirmizi et al., 1985,
llyograpsus paludicolavhich is accompanied by photographs 1986; Tirmizi & Ghani, 1996), but no specimens from the
of the cephalothorax of the holotype female and of a juvenileArabian Sea were available for examination. Nevertheless,
specimen collected together with the holotype. The accounmorphological features of the specimens from Pakistan seem
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Fig. 11. llyograpsus paludicolgRathbun, 1909). Male (cl 10.4 mm), CBM-Z@gtnam.A, carapace and ocular peduncles, dorsal view
(setae omitted); B, left frontal to pterygostomial regions, including cephalic appendages, ventral view (setae omittetiglpdef dorsal
view; D, same, merus, outer view; E, left chela, outer viewefEfourth pereopod, dorsal view (setae omitted); G,fiéft pereopod,
dorsal view; H, leffirst gonopod, ventrolateral view; |, same, distal part, dorsal. \Beale barsA—H =2 mm; H =1 mm; | = 0.5 mm.
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Fig. 12.llyograpsus paludicolgRathbun, 1909). Ovigerous female (cl 8.0 mm), ZRC 1998-1030, Bintan, Indokessapace, ocular
peduncles and antennae, dorsal view (setae omitted); B, cephalothorax and cephalic appendages, frontal view; C, |pfefsaaaidmial

regions, including cephalic appendages, ventral view; D, sixth pleonal somite and telson, ventral view; E, merus ofddft altelip
view; F;, carpus and chela of left cheliped, dorsal view; G, left chela, outer view; H, left fourth pereopod, dorsal ViefiftH,dereopod,

dorsal view Scale barsA, B, D, H, | =2 mm; C, E-G = 1 mm.
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to agree with the present specimens in every diagnostic aspeatf small, blunt teeth almost over entire length, distal part

The occurrence of. paludicolafrom the western Indian  bordered by thin chitinous ridge. Dactylus nearly straight,

Ocean and the Red Sea has not beenroosdi. subequal in length to palm, cutting edge with low molar-like
tooth proximal to midlength, otherwise weakly dentate, distal
part bordered by chitinous ridge.

Ilyograpsus davieinew species
(Figs. 13-15) Cheliped of smaller males (cl 3.3-5.0 mm) similar to that

of I. paludicola

llyograpsus paludicola— Davie, 2002: 229 (in part).

llyograpsus nodulosus- Sawada et al., 2005: 857 (in part). Ambulatory legs (Fig. 13A) relatively short, stout. Meri
broadened distally, each with relatively large subdistal spine.

155564, Boggy Creek, Myrtletown, Brisbane, Queensland, 27°24'SFOurth pereopod (.thlrd ambulatory leg) (Fig. 1_4|) with merus

153°08’E, under rocks near low tide mark, 12 Jul.1998, coll. J. abou’F 2'47_3'.02 tlmes Ionger than broaq (n=5, mean 2.88),

Short et al. anterior margin slightly sinuous, posterior margin slightly
convex; propodus 3.27-3.58 times longer than broad (n = 5,

Paratypes: 1 ovigerous female (cl 10.2 mm), QM W 5265, Jacksormean 3.44); dactylus 0.64-0.87 times as long as propodus (n

Creek, Queensland, 12 Oct.1972, coll. B. M. Campbell; 3 males=5, mean 0.80). Fifth pereopod (fourth ambulatory leg) (Fig.

(cl 5.0-7.0 mm), 1 female (cl 6.1 mm), 8 ovigerous females (cl 14J) with propodus 2.00-2.87 times longer than broad (n =5,

6.0-8.0 mm), QM W 15554a, Boggy Creek, Myrtletown, Brisbane, mean 2.43), outer and inner margins fringed with short setae;

Queensland, burrows .in mud bank, 12 Jul.1988, coll. J. Short; 1dacty|us subequal to or slightly longer than propodus.
male (cl 5.2 mm), 1 ovigerous female (cl 8.4 mm), QM W 15556b,

same data as holotype; 1 male (cl 6.3 mm), 1 ovigerous female.. . . . . .
(cl 8.3 mm), QM W 23889, same locality, estuarine, littoral, 29 %'Xth pleonal somite (Fig. 14D) with straight or faintly

Jul.1997, coll. P. Davie & J. Short. sinuous lateral margins, about 2.5-2.7 times broader than
long. Telson rounded terminally; breadth about 1.1-1.2
Non-type: 2 young males (cl 3.3, 3.3 mm), 1 female (damaged) times length.
QM W 15554b, Boggy Creek, Myrtletown, southeast Queensland,
in burrows in mud bank, coll. J. Short et al. First gonopod (Fig. 14K) moderately slender, very slightly
curved; terminal process (Fig. 14L) moderately long, slightly
Description of male. -Carapace (Fig. 14A, B) suboctogonal, curved dorsally, partially obscured by numerous stiff setae;
breadth 1.12-1.19 times length (n = 6, mean 1.15); regionsubterminal lobe not delineated.
relatively weakly defined. Postfrontal ridges distinct,
separated by broad median sulcus. Epigastric ridges obDescription of female. -Carapace (Fig. 15A) generally
tubercles present. Cardiac region with paired low elevations;similar to that of male; breadth about 1.15-1.21 times length
branchial regions with 1 or 2 pairs of low elevations on either(n = 11, mean 1.19); greatest carapace breadth between
side of gastro-cardiac region, and with few short longitudinal
ridges laterally. Lateral margins generally convex, greates
carapace breadth between third anterolateral teeth. Fo
anterolateral teeth present, first tooth (external orbital
tooth) largest, triangular, acute or subacute; second toot
slightly exceeding external orbital tooth, rounded or bluntly
triangular; third tooth clearly exceeding beyond external
orbital tooth or second anterolateral tooth, varying from blunt
to acute; fourth tooth small, but clearly delineated, blunt or
subacute. Front distinctly less than posterior width, about 0.4
times front-orbital width, wider than orbit; anterior edge in
dorsal view faintly bilobed. Upper orbital margin concave
or slightly sinuous, almost transverse; lower orbital margin
(Fig. 14C) with 3-5 lobules laterally.

Material examined. —Holotype - male (cl 7.3 mm), QM W

Ocular peduncle (Fig. 14A) reaching or slightly falling short
of external orbital tooth, length about 2.0-2.3 of corneal
width; cornea not dilated.

Cheliped (Fig. 14E—H) of larger males (cl 5.2—7.3 mm) with
merus bearing small subdistal spine on dorsal margin ang
distinct crest on anterior surface adjacent to inner margin
Chela about 1.80-2.00 times as long as high; ventral marginFi 13.1lyograpsus daviginew species. Entire animals in dorsal
faintly sinuous; inner surface of paim with covering of dense vigw. A r%/ali (EI 73 ), holotyge, WY 15556, Boggy Creok
setae extending ontafjersfingers leaving proximal hiatus

SO . . Myrtletown, Brisbane, Queenslaniystralia; B, female (cl mm),
when closed; kedfinger not de#ixed, cutting edge with row paratype, QM 15554, same locality
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Fig. 14.llyograpsus daviginew species. Holotype, male (cl 7.3 mm), @M15556, Boggy Creek, Myrtletown, Brishane, Queensland,
Australia.A, carapace, ocular peduncles and antennae, dorsal view (setae omitted); B, cephalothorax and cephalic appeatages, f
C, left lower orbital magin, ventral view; D, pleon, ventral view; E, merus of right cheliped, outer viesarfe, dorsal we G, carpus
and chela of right cheliped, dorsal view; H, right chela, outer view; I, right fourth pereopod, dorsal viewfifthrigéteopod, dorsal view;

K, left first gonopod, ventral view;; L, same, distal part, dorsal vi&ale barsA, B, E-1 =2 mm; C, D = 1 mm; K, E 0.5 mm.
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third anterolateral teeth. Third anterolateral tooth exceedingMerus of cheliped (Fig. 15D) with distinct subdistal spine
beyond external orbital tooth or second anterolateral toothon dorsal margin. Chela (Fig. 15E) witkedfingerslightly
Lower orbital margin (Fig. 15B) bordered by row of 13-18 deflexed, cutting edge not dentate; dactylus with nearly
small granules becoming larger and more widely spacedsmooth cutting edge.
laterally.

Ambulatory legs similar to those of males; meri broadened
Pleon and telson (Fig. 15) similar to those of other congeneridistally. Fourth pereopod with merus 2.24—-2.77 times longer
species. than broad (n = 10, mean 2.56); propodus 3.18-3.85 times

Fig. 15.llyograpsus daviginew species. Paratype, female (cl 7.3 mm),\@M265, Queenslandustralia.A, carapace, ocular peduncles
and antennae, dorsal view; B, left lower orbital giraand external orbital tooth, ventral view; C, sixth pleonal somiteeisaln, ventral
view; D, merus of left cheliped, outer view; E, left chela, outer viewight fourth pereopod, dorsal view (setae omitt&d)rightfifth
pereopod, dorsal vievcale barsA, C, E-G =2 mm; B = 1 mm.
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longer than broad (n = 10. mean 3.41); dactylus 0.72-0.86Antennae (Fig. 17B) in orbital hiatusaflellumrelatively
times as long as propodus (n = 10, mean 0.80). Fifthlong. Central region of epistome strongly convex (Fig. 17B).
pereopod with propodus 2.05-2.45 times longer than broad hird maxilliped (Fig. 17E) similar to that dfyograpsus
(n =9, mean 2.09); dactylus subequal to or slightly longerCheliped (Figs. 16A, B; 17G; 18C, D) small in male and
than propodus. female; merus (Figs. 17F; 18B) narrowed distally, without
subdistal spine on dorsal margin; carpus without prominent
Size. —Males cl 5.0-7.3 mm; females cl 6.0-10.2 mm, tooth or spine on inner surface; dactylus without differentiated
ovigerous females cl 6.0-10.0 mm. teeth on cutting edges in maleyders spoon-shaped at tips,
not crossing when closed. Ambulatory legs (Fig. 16A, B)
Distribution. —Known with certainty only from Queensland, slender; meri (Figs. 171, J; 18E, F) each with sharp subdistal
Australia. spine on anterior margin; propodi unarmed at posterodistal
angles. Pleon generally similar to thatliybgrapsus first
Remarks. -The present new species is similal. fgaludicola somite with rounded lateral margin in male (Fig. 17D). First
and|. nodulosusparticularly in the general shape of the gonopod (Fig. 17H) stout, nearly straight in ventral view,
carapace. Neverthelesls,daviei is differentiated from  slightly constricted at midlength; terminal process (Fig.
the latter two species by the less clearly mificarapace  171) very short, roundly truncate. Female gonopores close
regions and the distinctly stouter ambulatory legs (Table 1)to suture betweenffh and sixth sternite.
Particularly, the fth pereopod is relatively stout in the new
species. Frorh nodulosusl. davieican be separated further Remarks. -As already noted by Naruse & Kishino (2006), this
by the different ornamentation of the lower orbital margin species markedly differs from other speciellyaigrapsusn
in females, the merus of the cheliped with a subdistal spinenany characters. In particular, the carapace being longer than
on the dorsal margin and with a short subdistal crest on théroad, the longitudinal postfrontal ridges with peculiar long
anteroventral margin, and the more elongate terminal processetae anteriorly, the conspicuously projecting anteromesial
of the frstgonopod. angle of the lower orbital margin and the slightly constricted
male fist gonopod are unique fApograpsusin llyograpsus
The material referred tonodulosusy Sawada et al. (2005) the carapace is wider than long; the postfrontal ridges are
contains specimens from Brisbane, Queensland, where th#zansverse with procurved lateral parts; no setae is present at
occurrence of the present new species has beenmedfi  the anterolateral angle of the front; the anteromesial angle of
We consider that the specimens used by Sawada et athe lower orbital margin is not markedly produced; and the
(2005) could be referred todaviei and thus the reference first gonopod is not constricted at the middle. Furthermore,
is included in the synonymy of the present new species. Apograpsusdiffers from llyograpsusin having three
anterolateral teeth on the carapace, of which the second is
Etymology — The new species is named in honour of our rather obsolete. Itlyograpsus there are four anterolateral
esteemed colleague, Peter J. F. Davie of the Queenslangeth. The meri of third and fourth pereopods in females
Museum, in recognition of his great contributions to the (second and third ambulatory legs) are narrowed distally in
systematics of the Decapod Crustacea in the Indo-Pacifi Apograpsusbut inllyograpsus the meri of these legs are
region. not narrowed. The sister groupAgfograpsuss still unclear,
although the structure of the front and orbit of the carapace
and the armature of the ambulatory meri llBograpsus
Apograpsusnew genus to llyograpsus Enigmaplaxand the hypothetical ancestor
of Macrophthalmus(see Barnes, 1967). It is interesting
Type species. lyograpsus paantilaruse & Kishino, 2006. Present  to note that juveniles oflyograpsusspecies show some
designation by monotypy. Gender: masculine. superfcial resemblance t@pograpsus paantyarticularly in
the carapace shape and the development of the anterolateral
Diagnosis. -Carapace (Figs. 17A, B; 18A) longer than wide; teeth (see Sawada et al., 2005, Fig. 4B). This would seem

regions on dorsal surface well defd with gastric, cardiac, to suggest a possibility thApograpsus paantwas perhaps
intestinal regions markedly elevated; cardiac region withgerived through a process of neoteny.

2 rounded prominences; intestinal region with low median

ridge; lateral margin with 3 teeth including external orbital Etymology — The name is derived from the Greek prefi
tOOth, of which second tooth rudimentary; margin between“Apo_", meaning remote, in arbitrary combination with
external orbital tooth and third lateral tooth concave, thUSthe genus nameG‘rapsu§’ in reference to the non-close
carapace Weakly constricted. Front broad, markedly bi|0b9dre|ationship of the type Species and C|ose|y re“@tegrapsus

not constricted at base. Postfrontal ridges longitudinal,species to the Grapsidae or other related families.
with few long setae anteriorly. Orbit large; upper orbital

margin oblique; lower orbital margin (Fig. 17C) fairly

oblique, smooth or faintly granular, mesial angle produced Apograpsus paantyNaruse & Kishino, 2006),

into prominent projection; inner orbital tooth small. Ocular new combination

peduncle (Figs. 17A, B; 18A) slightly constricted; cornea (Figs. 16-18)

large. Antennules (Fig. 17B) transverse or slightly oblique;

basal segment irdted; inter-antennular septum narrow. |lyograpsus paantiNaruse & Kishino, 2006: 68, Figs. 2a, 3, 4.
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Name bearing type. Holotype: male (cl 3.4 mm), RUMF-ZC-

derived by isolation of peripheral populations.gfaludicola

237, Tima River, Nago, Okinawa Island, 13 Feb.2005, coll. T. or common ancestor of the three taXpograpsus paantis

Naruse.

Material examined. —Holotype (see above). Paratypes - 1 male
(cl 3.4 mm), 2 females (cl 4.7, 5.8 mm), 3 ovigerous females (cl

known only from the Ryukyu Islands in southwestern Japan.
Collections of species dfyograpsusand Apograpsusare
still rather scarce, and further study is needed to document

4.7-5.6 mm), RUMF-ZC-238, same data as holotype; 1 female (c€@! distributional pattern of each species.

5.4 mm), CBM-ZC 8492, Atetsu River estuary, Amami-oshima
Island, 4 Aug.2000, coll. Y. Yonezawa; 1 ovigerous female (cl
6.4 mm), CBM-ZC 8493, Yanma, Sumiyo Village, Amami-oshima
Island, 31 Mar.2002, coll. T. Kishino; 1 male (cl 3.9 mm), 1 female
(cl 6.1 mm), CBM-ZC 8834, Yagaji Port, Yagaji Island, Okinawa
Islands, 1.5 m, coll. T. Komai, 17 Mar.2006; 2 females (cl 3.3, 3.3 1.
mm), CBM-ZC, Sonai Port, Iriomote Island, Yaeyama Islands, 2
m, 29 Jun.2005, mooring rope, coll. T. Komai.

Diagnosis. —See generic diagnosis given above. Detailed—
description and illustrations is given by Naruse & Kishino
(2006).

Size. —Males cl 3.4-3.9 mm; females cl 3.3-6.4 mm, a
ovigerous females cl 4.7-6.4 mm.

Key to species oflyograpsusand Apograpsus
new genus

Carapace longer than broad, with 3 anterolateral teeth (including
external orbital tooth) of which second tooth poorly developed;
postfrontal ridges longitudinal, each with peculiar long setae
anteriorly .................. Apograpsus paantinew combination
Carapace wider than long, with 4 conspicuous anterolateral teeth
(including external orbital tooth); postfrontal ridges transverse
or L-shaped, without long setae................ 2 (llyograpsu$
Regions of carapace poorly defi, lacking epigastric ridges

OF tUDEICIES. ... 3
Regions of carapace markedly defi, bearing epigastric ridges

OF tUDEICIES. ... 4

3. Second and third anterolateral teeth moderately large,

Distribution and habitat. -Known only from the Ryukyu
Islands of southern Japan: Amami-ohshima Island, Okinawa
Islands, and Iriomote Island. According to Naruse & Kishino —
(2006), the type specimens were collected from riverbeds of
brackish waters, with a pebbly-muddy substratum. The newly*-
obtained specimens were collected from smsliifig ports
facing sea shore, with a muddy substratum. It is suggested that
the species is fairly tolerant against changes of salinity.

Remarks. -Like species oflyograpsusApograpsus paantu
shows notable sexual dimorphism in some characters
For example, the external orbital teeth are more strong|
projecting in males than in females (cf. Figs. 17A and 18A);
the ocular peduncles is relatively larger in males than in
females (cf. Figs. 17A and 18A); the front is more distinctly
bilobed in males than in females (cf. Figs. 17A and 18A); the
ambulatory legs are shorter in females than in males (cf. Fig
16A and 16B). On the other hand, the structure of the lowe
orbital margin is similar between males and females.

BIOGEOGRAPHY

So far, species dlyograpsusare known only from the Indo-
West Pacifi region, although geographical ranges of all but
I. paludicolaappears rather limitetlyograpsus paludicolés
rather widespread in the western Padificluding Vietnam,
Thailand, Malaysia, Singapore, Indonesia, northern to
northeastern Australia and New Caledonia, and Pakistan i
the northern Arabian Sea, Indian Ocean. On the other hang
two species). rhizophoraeandl. vannini, occur in the
western Indian Ocean, and the former extends to the Red Se
llyograpsus davieis perhaps endemic to eastern Australia,
because the known specimens all came from Queensland

anterolateral margin generally convex; malstfjonopod with

elongate terminal process............. llyograpsus hizophorae
Second and third anterolateral teeth small, anterolateral margin
nearly parallel; male unknown...............cccoeue.... 1. vannini

Merus of cheliped with conspicuous subdistal spine; proportional
length of dactylus of fourth pereopod (length of dactylus / length
of propodus) included in range of 0.60-0.90; terminal process
of male frst gonopod somewhat elongate........................ 5

Ilyograpsus nodulosuappegrs restricted tq southwestern Fig. 16.Apograpsus paantNaruse & Kishino, 2006), new
part of the Japanese Archipelago, extending to temperatgombinationA, male (cl 3.4 mm), RUMF-ZC-238, paratyéma
regions (i.e., Seto Inland Sea and Wakayama Prefecture). River estuaryNago, Okinawa Island, Japan; B, female (cl 6.4

is possible thalt daviei new species, anldnodulosusvere mm), paratype, CBM-ZC 8493 anma, SumiycAmami-ohshima
Island, Japan.
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Fig. 17.Apograpsus paant(Naruse & Kishino, 2006), new combinati@w-E, H, I, male (cl 3.9 mm), CBM-ZC 883%¥agaji Port,Yagaji
Island, Okinawa Islands, JapanG; male (cl 3.4 mm), paratype, RUMF-ZC-238na River estuaryNago, Okinawa Island, camapace,
ocular peduncles, and antennae, dorsal view (setae partially omitted); B, cephalothorax and cephalic appendages, fZonightiewer
orbital magin, ventral view; D, pleon, ventral view; E, left third maxilliped, ventral vieweft fourth pereopod, dorsalew; G, leftfifth
pereopod, dorsal view; H, Iefirst gonopod, ventral view; |, same, distal part, dorsal vi&sle barsA, B, D = 1 mm; E-I = 0.5 mm.
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— Merus of cheliped unarmed or with minute granules or tubercles ACKNOWLEDGMENTS
subdistally; proportional length of dactylus of fourth pereopod
(Iength of dactylus/length of propodus) included in range Thanks are due to the following colleagues who kindly
?rfur?(.:ifgl.os; terminal process ofsii gO”OIOOIOI :353323:’ loaned or donated us specimens: Régis Cleva (Muséum
""""""""""""""""""""""""""""""" national d’Histoire naturelle, Paris), Peter J. F. Davie
5. Ambulatory legs slender, propodus dttfipereopod more than .
3.0 times longer than wide in males and more than 2.5 times(QU(?enSIand Muse.um,.Brlsbane), Charlgs H. J. M .Fra_msen
IN FEMAIES ..o l..paludicola (Nationaal Natuurhistorisch Museum, Leiden), Tei Kishino,
— Ambulatory legs stout, propodus oftlii pereopod less than ~ Yoshihiko Machida (Faculty of Science, Kochi University),
3.0 times longer than wide in males, less than 2.5 times inTohru Naruse (Ryukyu University and National University
fEmMales ... I..daviei new species  of Singapore), Peter K. L. Ng (National University of

Fig. 18.Apograpsus paant(Naruse & Kishino, 2006), new combination. Female (cl 6.4 mm), paratype, CBM-ZC\a#88a, Sumiyo,
Amami-ohshima Island, Japah, carapace, ocular peduncles and antennae, dorsal view; B, merus of left cheliped, outer cfimig C,
and carpus of left cheliped, dorsal view; D, left chela, outer view; E, left fourth pereopod, dorsal, Véfinfifth pereopod, dorsal view
Scale barsA =2 mm; B—F = 1 mm.
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Singapore), Do Van Nhuong (Hanoi National University of Holthuis, L. B., 1977. The Grapsidae, Gecarcinidae and Palicidae

Education) and Akihito Nomoto (IDEA Consultants, Inc.). We (Crustacea: Decapoda: Brachyura) of the RedISre&! Journal

also deeply thank two reviewers and T. Naruse for offering ~ ©f Zoology 26: 142-192.

valuable comments and suggestions for improvements of th&ensley, B., 1981. On the zoogeography of southern African

manuscript. This work was partly supported by Grants-in-Aid ~ decapod Crustacea, with a distributional checklist of the species.

for Overseas ScientifiSurvey from the Japan Ministry of Smithsonian Contributions to Zoolgg38& iiii, 1-64.
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