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Abstract

A new subfamily Odiomarinae nov. subfam. is erected to receive two primitive genera of the eubrachyuran family Hy-
menosomatidae MacLeay, 1838: Odiomaris Ng & Richer de Forges, 1996, and Amarinus Lucas, 1980, mostly from fresh
and estuarine waters of the Indo-West Pacific region. The new subfamily is characterised by the presence of “intercalated
platelets” on the male abdomen, either articulated and moveable or relatively less well demarcated. The hymenosomatid
platelets are actually vestigial uropods that are similar to those, also showing as dorsal plates, of the podotreme Dynomeni-
dae Ortmann, 1892, and Dromiidae De Haan, 1833. The hymenosomatid uropod differs from the podotreme ones by the
deep socket that is excavated at its ventral side and thus corresponds to the typical eubrachyuran press-button system. The
odiomarine socket is particularly interesting because it provides morphological and phylogenetic criteria for identifying
podotreme uropods and eubrachyuran sockets as homologues. In addition to several other plesiomorphic characters, the
retention of dorsal uropods in the Hymenosomatidae, a unique known case in the Eubrachyura Saint Laurent, 1980, and
evidence of an ancient lineage, allows re-defining and preliminarily interpreting the exclusive combination of characters
of the family and to reconsider its status within the Eubrachyura. 
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Introduction

The Hymenosomatidae MacLeay, 1838, which includes 118 species in 19 genera (updated from Ng et al. 2008:
108), recently removed from the Majoidea Samouelle, 1819, and elevated to a suprafamilial level, Hymenosoma-
toidea MacLeay, 1838 (Martin & Davis 2001: 74; Chen & Sun 2002: 34; Poore 2004: 390; Števčić 2005: 101), has
surprisingly not been credited with any subfamilies despite its many members and heterogeneous organisation. The
large morphological variations of the rostrum, epistome, mouthparts, male and female abdomens, gonopods, and
vulvae (Melrose 1975; Lucas 1980; Ng 1991; Ng & Chuang 1996; Guinot & Richer de Forges 1997; Davie 2002;
Poore 2004; Naruse & Ng 2007a, 2007b; Naruse, Mendoza & Ng 2008; Naruse, Ng & Guinot 2008) nevertheless
provide evidence for the presence of several distinct lineages in the Hymenosomatidae. The family presents actu-
ally a unique combination of characters within the Brachyura, some being plesiomorphic and others seemingly
derived, the result of a strong carcinisation.

The distinctiveness of the Hymenosomatidae caught our attention for a long time (Guinot 1979: 110, 149, 215,
250), in particular the dorsal intercalated platelets on each side of the sixth somite of the male abdomen in genera
such as Odiomaris Ng & Richer de Forges, 1996, and Amarinus Lucas, 1980 (Guinot & Richer de Forges 1997:
470, fig. 6A–E). The presence of several other plesiomorphic characters exhibited by these two genera justifies the
establishment of a separate subfamily for them. The new subfamily, Odiomarinae nov. subfam., is erected here to
receive these primitive hymenosomatid representatives, as a prelude to a revision in progress of the eubrachyuran
family Hymenosomatidae. It is likely that other taxa will be added to this subfamily in the future.
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Material and methods

Measurements refer to carapace length × carapace width, spines and teeth included. The following abbreviations
are used in the text: G1, first male pleopod, or first gonopod; G2, second male pleopod, or second gonopod; mxp3,
third maxillipeds; P1–P5, first to fifth pereopods (P1 as chelipeds).

The material examined is deposited in the Muséum national d’Histoire naturelle, Paris (MNHN) and the Zoo-
logical Reference Collection, Raffles Museum of Biodiversity Research, National University of Singapore (ZRC).

Systematics

Eubrachyura Saint Laurent, 1980 

Heterotremata Guinot, 1977

Hymenosomatidae MacLeay, 1838

Odiomarinae nov. subfam.

Genera included. Amarinus Lucas, 1980; Odiomaris Ng & Richer de Forges, 1996. 

Diagnosis. Body dorsoventrally very flattened, cuticle thin. Carapace circular to oval, pear-shaped, with angles
obtuse, rounded; posterolateral margin may be uneven, undulate, either unarmed or toothed. Dorsal surface flat,
may be slightly concave; grooves varying from poorly to well defined, often not reaching lateral borders, with gas-
tro-cardiac, thoracic grooves (terminology of Lucas 1980: fig. 1A). Hymenosomian rim continuous at base of ros-
trum. Rostrum unilobed, forming single, broad, spade-shaped lobe, directed downwards, base extending laterally
over eyestalks, meeting postocular lobes. Eyestalks prominent. Antennules, antennae developed, usually visible
dorsally. Epistome short. Pterygostomian lobe may be well marked. Mxp3 small but broad, operculiform; ischium
approximately subequal to merus; palp slender. Thoracic sternum very wide; sternites 1–3 forming produced plate;
sternites 4–8 medially fused; sutures 4/5–7/8 only lateral. Junction of sternite 4 with pterygostome pronounced,
distinctly separating Milne Edwards openings from chelipeds. Chelipeds subequal, homomorph. Walking legs of
moderate thickness, with sparse plumose setae; dactyli curved, without teeth or with one weak subdistal tooth on
inner margin. Abdomens without fused somites (except for pleotelson) in both sexes; male abdomen triangular or
with almost straight lateral margins parallel; presence of uropods showing as intercalated plates laterally at base of
pleotelson, plates either prominent, moveable, or partially fused with pleotelson, or not well demarcated; pleotel-
son triangular or semicircular. Female abdomen with convex lateral margins, may form large, discoid plate, usually
covering a brood cavity. G1 stout or more slender, spindle-shaped, curved base, remaining part nearly straight; dis-
tal portion with tip simple or with 2 or several lobes or processes; subterminal tufts of setae. Vulvae in unfused part
of thoracic sternum, anteriorly displaced in intermediate position between inner ends of sutures 4/5, 5/6. Axial skel-
eton regularly compartmented, with parallel arrangement of phragmae in antero-posterior plane as well as above
and below junction plate; sella turcica sole transversal binding.

Species included. Odiomaris Ng & Richer de Forges, 1996 (type species: Elamena pilosa A. Milne-Edwards,
1873, by original designation), with two species: O. pilosus (A. Milne-Edwards, 1873) and O. estuarius Davie &
Richer de Forges, 1996.

Amarinus Lucas, 1980 (type species: Elamena lacustris Chilton, 1882, by original designation), with eleven
species: A. abatan Naruse, Mendoza & Ng, 2008, A. angelicus (Holthuis, 1968), A. crenulatus Ng & Chuang, 1996,
A. lacustris (Chilton, 1882),  A. laevis  (Targioni-Tozzetti, 1877),  A. latinasus Lucas, 1980, A. lutarius Lucas &
Davie, 1982, A. paralacustris (Lucas, 1970), A. pristes Rahayu & Ng, 2004, A. pumilus Ng & Chuang, 1996, A.
wolterecki (Balss, 1934) (see below).

For the distinction of the two genera, see Ng & Richer de Forges (1996: 271, figs. 5–7).
Ecology and geographical distribution. Both Odiomaris (Ng & Richer de Forges 1996, 2007; Guinot &

Richer de Forges 1997; Marquet et al. 2003; Juncker & Poupin 2009) and Amarinus (Chilton 1915, as Halicarcinus
pro parte; Walker 1969, as Halicarcinus; Melrose 1975, as Halicarcinus pro parte; Lucas 1972, as Halicarcinus pro 
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FIGURE 1. Odiomaris pilosus (A. Milne-Edwards, 1873), New Caledonia (MNHN). A–C, male 16.5 × 18.6 mm. A, carapace,
dorsal view; B, pterygostome and mxp3 (setae and details not figured); C, ventral view; D, female: ventral view; E, male 17 ×
20 mm: dorsal view after removal of carapace at level of hymenosomian rim; F, male: axial skeleton (prepared by Sylvie Secre-
tan): lateral view. cx1, cx5, coxa of P1, P5; h.r., hymenosomian rim; j, sternum/pterygostome junction; j.l., junction line; epl,
endopleurite; M.o., Milne Edwards opening; mxp3, third maxilliped; p, pleurite; pt, pleotelson (somite 6 fused to telson); s,
sternal shield; s.w, sternal wall; u, uropod; 3–8, sternites 3–8; 3/4–7/8, thoracic sternal sutures 3/4–7/8.
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parte; 1980; Lucas & Davie 1982; Wear & Fielder 1985; McLay 1988; Chuang & Ng 1994; Towers & McLay
1995; Ng & Chuang 1996; Davie 2002; Johnston & Robson 2005) inhabit inland freshwaters: rivers and streams
with rapid currents, swamps, at an altitude of 1600 m in New Guinea for A. angelicus (Holthuis 1968: 112, as Hali-
carcinus), and may be sometimes confined to lakes in New Zealand (Lucas 1980; McLay 1988). They also inhabit
low salinity waters in estuarine environments, having wide tolerance to salinities (e.g., A. abatan, see Naruse, Men-
doza & Ng 2008). The presence of odiomarines in marine waters is questionable (see below). Amarinus is known
from the Indo-West Pacific region: Philippines, Sulawesi, New Guinea, New Caledonia; mostly from Australia
(mainland and islands); and New Zealand (McLay 1988). Odiomaris appears to be endemic to New Caledonia (Ng
& Richer de Forges 1996, 2007), in rivers with rapid currents (G. Marquet, pers. com). 

FIGURE 2. Odiomaris pilosus (A. Milne-Edwards, 1873), male 20.0 × 22.6 mm, New Caledonia (MNHN). A, thoracic ster-
num (abdomen removed) with press-button; B, C, male abdomen in dorsal and ventral views: moveable uropod with socket sit-
uated at pleotelson’s base; D, vestigial uropod (electron micrograph) (all after Guinot & Richer de Forges 1997: figs. 6A–C, E).
b, button of press-button system; g, gonopore; m, articulating membrane; pt, pleotelson (somite 6 fused to telson); s, socket; u,
uropod; 7, 8, sternites 7, 8; 7/8, thoracic sternal suture 7/8. Scale bar: 100μm (D).

Remarks. The most significant trait of the Odiomarinae nov. subfam. is the presence of abdominal platelets
on the male abdomen that are homologous to the dorsal vestigial uropods found in the Dromiidae De Haan, 1833,
as already suggested by Holthuis (1968: 115) (see Discussion). The odiomarine uropods, located on each side of
the pleotleson’s base since the sixth abdominal somite is fused to the telson (pleotelson) as in all Hymenosomati-
dae, are moveable or, if they are not articulated, remain variously demarcated (Figs. 1C, 2B–D, 3A–C; A. Milne-
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Edwards 1873: pl. 18, fig. 6b; Holthuis 1968: fig. 1d, as Halicarcinus; Lucas 1980: fig. 7A–D; Lucas & Davie
1982: fig. 9e; Ng & Chuang 1996: figs. 2D, 3E; Davie & Richer de Forges 1996: fig. 2C; Ng & Richer de Forges
1996: fig. 7B; Guinot & Richer de Forges 1997: figs. 4B–D, 6B–E; Guinot & Bouchard 1998: fig. 27; Rahayu &
Ng 2004: fig. 2E; Naruse, Mendoza & Ng 2008: fig. 1e). The broad abdomen of the mature female is devoid of
intercalated platelets (Fig. 1D).

The vestigial uropod at the pleotelson’s base of the male abdomen is ventrally excavated in a deep socket,
externally bordered by a thickened calcified margin and delimited by an articulating membrane (Fig. 2C). This
socket is used as the complementary part of a “button” located on the thoracic sternite 5 (Fig. 2A), as usual in the
Eubrachyura. Such platelets have so far not been reported in any Eubrachyura. Their persistence, or survival, in the
Hymenosomatidae is evidence of the retention of an ancestral structure in a very ancient lineage. Odiomarinae nov.
subfam. receives Amarinus and Odiomaris, which can be regarded among the more primitive hymenosomatids.
The remaining genera are provisionally included in the Hymenosomatinae MacLeay, 1838, pending complete revi-
sion of the family in progress. 

The plesiomorphic characters of Odiomarinae nov. subfam. include the male and female abdomens without
fused somites (except for pleotelson), thus consisting of six elements (namely the maximum of somites existing in
Hymenosomatidae); the thoracic sternum with anterior sternites forming a narrow, produced plate; the vulvae not
much anteriorly displaced; the axial skeleton regularly compartmented, with parallel arrangement of phragmae in
anteroposterior plane; and the G1 only curved in the proximal portion, then straight.

The taxonomy of the Hymenosomatidae, complicated by their small size, flat shape, and the often transparent
carapace, has long been unstable. Despite recent investigations, some genera could be paraphyletic, and the place-
ment of many species will need to be re-examined (e.g., see Ng & Chuang 1996). Provisionally, preferring a strict
diagnosis of the Odiomarinae nov. subfam., the subfamily cannot accommodate for the moment all the species that
show faintly delimited uropods. Amarinus, as listed by Ng et al. (2008: 108), already contains various patterns for
the carapace lateral margin (unarmed, regular, only undulate, or toothed), rostrum (continuous or not with the dor-
sal surface of the carapace), male abdomen (triangular or suboval), and G1 (stout or slender, tip simple or with
lobes and processes). 

FIGURE 3. A–C. Male abdomen in the Odiomarinae subfam. nov.: five somites (1-5) + pleotelson, with intercalated platelets
(uropods), entirely demarcated (A, B) or only demarcated by suture (dotted line) (C). A, Amarinus angelicus (Holthuis, 1968)
(after Holthuis 1968: fig. 1d); B, A. lutarius Lucas & Davie, 1982 (after Lucas & Davie 1982: fig. 9e); C, A. lacustris (Chilton,
1882) (after Lucas 1980: fig. 7B); 3D. Male abdomen of Hymenicoides carteri Kemp, 1917 (after Kemp 1917: fig. 21): five
somites (1-5) + trilobate pleotelson: inflated areas corresponding to uropods integrated to pleotelson. pt, pleotelson (somite 6
fused to telson); 1–5, abdominal somites 1–5; u, uropod.

Amarinus wolterecki has a male abdomen with six articles, a unilobed rostrum, and a spindle-shaped G1, but
shows ten teeth on the lateral margins of the carapace, a rostrum that is continuous with the dorsal surface of cara-
pace, and a G1 with well-defined, twisted folds and a simple tip (Holthuis 1968: 117; Ng & Chuang 1996: 12, fig.
3). Amarinus pristes, from western Papua, Indonesia (Rahayu & Ng 2004: 91, fig. 2; see also Naruse, Mendoza &
Ng 2008: 431), with a carapace having a serrated lateral margin, a triangular rostrum, and with a truncate G1, is
closer to A. wolterecki than to the other species of Amarinus. Amarinus laevis, the Halicarcinus australis (Haswell,
1882) of many authors, shows delimited uropods and a particular combination of characters: toothed lateral mar-
gins of the carapace, almost trifid rostrum, prominent antennal spines, truncate apex of the G1, chelae of large
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males with a sac between bases of fingers, i.e., a pulvinus (Lucas 1980: 199, figs. 4C, 7A, 10D; Poore 2004: 393,
figs. 119c, 121b, e, pl. 21f). 

Some genera and species in which the uropods are not still recognizable could prove to also belong to the basal
Hymenosomatidae possibly close to the Odiomarinae nov. subfam. One such case is Hymenicoides Kemp, 1917.
The trilobate pleotleson of the type species H. carteri Kemp, 1917 (Kemp, 1917: fig. 21; Guinot & Richer de
Forges 1997: fig. 4E; Naruse & Ng 2007a: 18) and of H. robertsi Naruse & Ng, 2007, may be interpreted as having
the uropods integrated into the pleotelson (Fig. 3D; Guinot & Bouchard 1998: 685), with he inflated areas at the
pleotelson’s base corresponding to the deep sockets functioning with the sternal buttons, as clearly shown by Nar-
use & Ng (2007a: fig. 1a, b). Hymenicoides shows several plesiomorphic features similar to those of Amarinus and
Odiomaris, in particular the five-articulated abdomen plus the pleotelson in both sexes, and a weakly grooved car-
apace (Naruse & Ng 2007a: figs. 2a, b, 4a, b 5c, d). Both H. carteri and H. robertsi have, however, narrow, pedi-
form mxp3, thus separated by a wide gap (Kemp 1917: fig. 16; Guinot & Richer de Forges 1997: fig. 3A; Naruse &
Ng 2007a: fig. 4b), which is indicative of a primitive condition (a limb-like appendage is assumed to be the ances-
tral character state as shown by the most primitive homolodromioids and homoloids; see Guinot 1995; Guinot &
Richer de Forges 1995), differing from the stout, operculiform mxp3 of Amarinus and Odiomaris (Fig. 1B, C;
Holthuis 1968: figs. 2a, b, 3a, as Halicarcinus; Lucas & Davie 1982: figs. 8b, 9c; Ng & Richer de Forges 1996: fig.
6C, D, G; Davie & Richer de Forges 1996: fig. 1B; Guinot & Richer de Forges 1997: figs. 1D, 2D; Rahayu & Ng
2004: fig. 2B). In contrast to Odiomaris (with triangular abdomens) and Amarinus (abdomen with roughly parallel
margins, weakly narrowing distally), in Hymenicoides the male abdomen is wider, with irregular margins, the
female abdomen less oval, the rostrum absent or weak, and the stout G1 strongly bent in its distal half (Kemp 1917:
fig. 21; Naruse & Ng 2007a: figs. 2a, b, 4a, 5a–d). The location of the vulvae about at the level of the inner ends of
sutures 5/6 (Naruse & Ng 2007a: 22), instead of being more anteriorly projected as in many Hymenosomatidae, is
also a plesiomorphic character of Hymenicoides (see below). Limnopilos Chuang & Ng, 1991 (Chuang & Ng 1991:
364, fig. 1), a genus closely allied with Hymenicoides, should be examined concurrently with Hymenicoides.
Hymenicoides and Limnopilos share several plesiomorphic characters, such as the pediform mxp3, the six-articu-
lated abdomen in both sexes, the inflated areas at the pleotelson’s base of the male abdomen (Naruse & Ng 2007a:
26). The pediform shape of the mxp3 of Hymenicoides and Limnopilos indicates a basal position in comparison to
Odiomaris and Amarinus, the evolutionary rate being not the same for all the morphological characters.

There are also plesiomorphic characters in Cancrocaeca Ng, 1991, in which the male and female abdomens
have, as in the odiomarines, five freely articulating somites plus the pleotelson, the G1 is straight in its two distal
thirds and has several distal processes and subterminal tufts of setae (Ng 1991: figs. 6, 7; Ng & Chuang 1996: fig.
5f; Guinot & Richer de Forges 1997: fig. 9A; Naruse & Ng 2007a: 19; Naruse, Ng & Guinot 2008: fig. 1d, e). The
uropods, however, are not visible externally. Ng (1991: 61) had pointed out that the closest genus to Cancrocaeca
was Amarinus, although Cancrocaeca xenomorpha is a highly modified taxon because of its troglobitic habits (pale
coloration, blindness, long walking legs). 

A provisional hypothesis is that Hymenicoides and Limnopilos form, with Cancrocaeca, a sublineage very
close to the Odiomarinae nov. subfam., the precise relationships remaining to be clarified. It should be noted that
the vulva has an operculum in the known species of the three genera (Ng 1991: fig. 4E; T. Naruse pers. comm.). In
these three genera, the carapace is rounded and weakly grooved, the rostrum absent or very weak, the mxp3 nar-
row, and the male abdomen wide and subcircular. Inclusion of Hymenicoides, Limnopilos and Cancrocaeca in the
Odiomarinae nov. subfam. should be only made in relation to the level of generality of the characters chosen to
differentiate the other hymenosomatids in the future classification. 

A few taxa assigned to different genera in the literature, such as some species of Elamenopsis A. Milne-
Edwards, 1873 (see Naruse & Ng 2007b) and Elamena H. Milne Edwards, 1837, are in need of a reappraisal. The
status of E. truncata (Stimpson, 1858) is puzzling because, in addition to cryptic uropods, it has a G1 and mxp3
that are not substantially different from those of the Odiomarinae nov. subfam. (see Ng & Chuang 1991: fig. 30C,
I, J). 

Elamenopsis guinotae Poore, 2010, shows some of the typically odiomarine characters, in particular the prom-
inent uropods, six-articulated male abdomen, and spindle-shaped G1 (Poore 2010: fig. 2c, d, b, table 1). Its marine
habitat (in eastern Bass Strait at 14-15 m depth, Victoria, Australia), however, contrasts to the fresh or brackish
environment of the abovementioned odiomarines. In any case, all its features are typical of Elamenopsis species as
noted by Ng & Chuang (1996) and Naruse & Ng (2007b), some of them being very close to the odiomarines.
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The status of Hymenosoma hodgkini Lucas, 1980, from marine and brackish waters of Australia, and with
demarcated uropods, deserves some preliminary remarks. The abdomen is “sculptured making segmentation diffi-
cult to distinguish”, thus the number of somites is uncertain, 4 and 5 may be fused according to Lucas (1980). It
will be necessary to establish if the following characters allow its assignment to the odiomarines: G1 with a dense
zone of denticles on abdominal side; pterygostomal lobe developed,  clearly visible; third female abdominal somite
with posterolateral bulges (Lucas 1980: 169, 170, figs. 2E, 6H, 7I, 10B, C; Davie 2002: 246; Poore 2004: 395, figs.
120e, 121c, f). No specimens were unfortunately available for study.

Halicarcinus whitei (Miers, 1876), endemic from New Zealand, was described by Melrose (1975: 74, fig. 33D)
as having on the male abdomen a remnant of the suture separating the sixth somite from the telson, a character not
confirmed by McLay (1988: 380). This stage, preceding the complete fusion of the last two abdominal elements
and leading to the formation of the pleotelson, could well be the most plesiomorphic case of the male abdomen
occurring in the Hymenosomatidae. 

Halicarcinus bedfordi Montgomery, 1931, has a triangular abdomen as in Odiomaris pilosus and O. estuarius,
but without visible uropods; its pointed, projecting rostrum and several others distinguishing characters (Montgom-
ery 1931: 425, pl. 27, fig. 3; Lucas 1980: 181, figs. 3A, 5E, 6N, 7G, 9E, F; Davie 2002: 245; Poore 2004: 394, fig.
120b; Rahayu & Ng 2004: 88) do not permit a clear assignment. 

The Hymenosomatinae emend., which provisionally receives all the hymenosomatids other than the odioma-
rine genera, includes taxa with diverse shapes of carapace (varying from rounded to trapezoidal or triangular; ros-
trum varying from weak to much projected), male abdomen (composed of a variable number of fused somites)
(Guinot & Richer de Forges 1997: figs. 4, 5A–I), various types of female abdomens (Guinot & Richer de Forges
1997: fig. 7), and a G1 usually with a strong curvature. As such, the Hymenosomatinae emend. appears to be para-
phyletic. The reclassification of the group is currently under study.

Discussion

The loss of the biramous uropods, thus of a tail fan (Wilson 1996), is the strongest synapomorphy of the
Eubrachyura. It is accepted by all carcinologists that the dorsal plates characteristic of the basal Podotremata Gui-
not, 1977, i.e., the Dynomenidae Ortmann, 1892, and the great majority of Dromiidae, represent “vestigial uro-
pods”. The intercalated platelets that are present in the primitive taxa of the Hymenosomatidae, the unique known
case in the Eubrachyura, are homologous to the podotreme uropods. The sternal condition of the vulvae in all the
Hymenosomatidae, including Odiomaris and Amarinus, obviously indicates that the family belongs in the
Eubrachyura. The uropods may be moveable in both the Dromiidae and Odiomarinae nov. subfam. (see below).
There is, however, an important difference between the odiomarine uropod and the dromiid ones. The dromiid uro-
pod acts with a coxal structure situated on an appendage, and thus aside (Guinot & Bouchard 1998). In contrast, the
odiomarinae uropod is ventrally excavated into a deep socket, situated below the dorsal platelet and thus corre-
sponds to the typical eubrachyuran press-button system for abdominal locking. 

The odiomarine socket is particularly interesting because it provides morphological criteria for identifying uro-
pods and sockets as homologues (Hennig 1966; Wiley 1981; Wägele 1996). The similarity of position (topographic
and position in relation to other parts) is obvious. In dorsal view, the moveable hymenosomatid platelet closely
reminds a dromiid or dynomenid uropod, except that its internal surface is excavated into a socket. In researching
the criterion of special similarity between uropods and sockets, one needs to investigate similarities of structure as
well as ontogenetic resemblance through histology. 

The criterion of phylogenetic position may reinforce homologues in reviewing the uropod pattern in all
Brachyura (Guinot & Bouchard 1998: table 3). Appendages of the sixth abdominal somite showing as rudimentary
ventral, sometimes slightly bifid lobes in the Homolodromiidae Alcock, 1900 (Guinot 1995: figs. 5, 25) might
probably be considered a transitional stage between the biramous decapod uropods and their reduced, impaired
brachyuran homologues. In the Dromiidae, which are more carcinised, the appendages of the sixth abdominal
somite, the traditionally so-called “vestigial uropods”, are present in many genera as freely articulated, moveable
dorsal plates. They are often used to hold the abdomen, with the abdominal or uropodal border being often ven-
trally or laterally modified (Guinot & Bouchard 1998: fig. 2B; Guinot & Tavares 2003: table 1). Ventral lobes that
are present in some primitive Dromiidae do not play a role in the abdominal-locking mechanism. Only a few
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dromiids are devoid of dorsal plates or ventral lobes (Poore 2004). The large dorsal plates of the Dynomenidae are
never modified to act as a press-button mechanism, even when a sternal structure is present (apomorphy) in the
more derived representatives, i.e., the Dynomeninae Ortmann, 1892 (Guinot 2008). Neither abdomen nor uropods
are modified in the Dynomenidae, and the abdomen is only loosely applied on the sternum, only restricting its side-
ways movements (McLay 1999). The podotreme uropod lacks a ventral socket (that could be used when applied on
a surface) and only acts as a full-lock system, while the ventrally excavated odiomarine platelet bears a socket and
operates as a typical press-button (Fig. 2). The intercalated platelets of the Hymenosomatidae correspond to the
abdominal sockets of other eubrachyuran crabs and, as such, constitute the abdominal complementary parts for the
locking of the abdomen, being used for this purpose.

In the larger brachyuran evolutionary scheme, when uropods as dorsal plates or ventral lobes are lost, sockets
are uniformly developed in the same location on abdominal somite 6. The trends towards loss of abdominal
appendages are components of the carcinisation process in the Decapoda Latreille, 1802, and the novelty repre-
sented by the socket may be regarded as the character state presence of uropod. Brachyura that possess lobe-shaped
ventral uropods (Homolodromiidae, Hypoconchinae Guinot & Tavares, 2003, a few Dromiinae De Haan, 1833) or
plate-shaped dorsal uropods (Sphaerodromiinae Guinot & Tavares, 2003, most Dromiinae, Dynomenidae) are rec-
ognized to be more basal than those having sockets at the same location, i.e., the Homoloidea De Haan, 1839 (Gui-
not & Richer de Forges 1995), Lyredinae Guinot, 1993 (Guinot 1993), and the Eubrachyura. Thus, the criterion of
position is strengthened by a strict and constant location of ventral lobes, dorsal plates, intercalated platelets, and
sockets on abdominal somite 6 in all the Brachyura. 

Some eubrachyuran taxa show sockets that appear atypically positioned, i.e., on the last abdominal element
(pleotelson), similarly to those of the Hymenosomatidae. There are cases in the Majoidea such as the Inachoididae
Dana, 1851 (Guinot & Richer de Forges 1997: figs. 11C, 12C, D, 13B, 14B; Guinot & Bouchard 1998: fig. 20A–F)
and the Inachidae MacLeay, 1838 (Guinot & Richer de Forges 1997: fig. 15A, B), in which they are located at the
pleotelson’s base in being a part of the same abdominal sixth somite. This can be easily explained because all these
taxa show a similar fusion of abdominal somite 6 with the telson. The criterion of continuance through intermedi-
ate forms may be provided by the presence of moveable dorsal uropods in the Dromiidae, moveable intercaled
platelets in the Odiomarinae nov. subfam., and fully incorporated uropods in other heterotreme taxa. 

The homology between uropod and socket is supported by the following arguments:
(1) All the Podotremata that have vestigial uropods (dorsal plates or ventral lobes) are devoid of abdominal

sockets (Homolodromiidae, Dromiidae, and Dynomenidae). 
(2) All the Homoloidea, which have no trace of appendage-like or dorsal or lobiform uropods, possess sockets

(“homolid press-button”, with the button on sternite 4), as well in the primitive family Poupiniidae Guinot, 1991, as
in the Homolidae De Haan, 1839, and Latreilliidae Stimpson, 1858. 

(3) All brachyuran crabs that lack uropods possess sockets. Examples of brachyuran crabs devoid of both uro-
pods and sockets are very few (Guinot & Bouchard 1998: 677). The Raninoidea De Haan, 1839, can be considered
as having lost the locking mechanism structures that are only retained in its most primitive representatives, the
Lyreidinae Guinot, 1993. The Cyclodorippoidea Ortmann, 1892, is practically the only brachyuran group in which
there is no known trace of uropods or sockets, the abdominal-locking mechanism being quite different (Guinot &
Bouchard 1998). 

Accordingly, it may be assumed that the appendages of the sixth abdominal somite are practically present in all
the Decapoda, but with different patterns: as a biramous appendage, foliaceous ramus, rasp, ventral lobe, dorsal
plate, intercalated platelet, or socket. According to Dixon et al. (2003: 954) the Brachyura have “telsons and uro-
pods that are 'de-specialized', meaning that they are reduced (or absent) and apparently serve no major function”. It
seems, on the contrary, that the Brachyura cannot be defined by the absence of uropods, and the term "vestigial uro-
pod" is an oversimplification. The eubrachyuran socket actually corresponds to a “vestigial uropod”, as well as the
dromiid uropod. The brachyuran uropod actually presents a wealth of character states: the dromioid dorsal uropod
(without a socket) and the odiomarine ones with a functional socket, as well as the eubrachyuran socket that is the
complementary part of the typical press-button. 

The transformation of the uropod-socket, which seemingly has required a substantial modification, is exempli-
fied by the configuration of the Odiomarinae nov. subfam., where the uropod varies from completely articulated
(Figs. 1C, 2B, D, 3A) to variously incorporated to the sixth somite (Fig. 3B, C). There is a trend for the fusion of
the intercalated platelets (uropods) with the pleotelson in the Hymenosomatidae, the external sutures becoming
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faintly marked, and finally the platelets become entirely incorporated in the sixth somite at the pleotelson’s base,
remaining still recognizable by an inflated area or, in some genera, without a visible external indication. The trans-
formation series of the moveable intercalated platelets into fused plates, followed by their complete integration to
the abdomen in a pleotelson, illustrates the stages towards the apomorphic condition found in male Hymenosoma-
tinae. When the delimited platelets have disappeared, the sockets remain excavated on the ventral surface of the
sixth somite, as a variously deep depression, delimited by a calcified margin. This conforms to the condition found
in all Eubrachyura. In the odiomarine postpubertal females, as in most eubrachyuran mature females, the widened
abdomen does not bear sockets anymore and it is not held against the thorax. The socket presents variable forms in
the Eubrachyura, from rounded to elongated (Guinot & Bouchard 1997: fig. 26B, D; Bouchard 2000: 217). The
morphology of the socket remains actually poorly known. 

The Hymenosomatidae thus shows several characteristic patterns: moveable platelets, which is the plesiomor-
phic condition (Odiomarinae nov. subfam. pro parte); simple and no longer articulated platelets, with variously
distinct sutures (Odiomarinae nov. subfam. pro parte); structures dorsally recognisable at pleotelson’ base
(Hymenicoides, Limnopilos); and prominences variously marked; external indications lost (other hymenosoma-
tids). All of these structures play the same role in covering the acute buttons of the press-button mechanism and
firmly locking the abdomen. 

Status of the family Hymenosomatidae

The taxonomy of the Hymenosomatidae, a group generally consisting of small, peculiar, cryptic crabs, often called
“false spider crabs” or “crown crabs” (alluding to the flat body), has undergone several major changes. A suprafa-
milial level among the Heterotremata, Hymenosomatoidea is sometimes used (Martin & Davis 2001; Poore 2004;
Števčić 2005). The family has been considered either a heterotreme, as a family of the Majoidea or in the proximity
of the Majidae Samouelle, 1819 (Richer de Forges 1976, 1977; Guinot & Richer de Forges 1997; Ng et al. 2008:
108; De Grave et al. 2009: 35; Schweitzer et al. 2010: 93), or a thoracotreme, often close to the Pinnotheridae De
Haan, 1833 (H. Milne Edwards 1837; Haswell 1882; Miers 1886; Alcock 1900; Garth 1958; Guinot 1978; McLay
1988), even with the genera included in this family (Hodgson 1902; Hutton 1904; Baker 1906). Its position is most
often not mentioned at all (Ng & Chuang 1996; Van den Brink 2006; Naruse & Ng 2007a; Naruse, Mendoza & Ng
2008; Naruse, Ng & Guinot 2008; Van den Brink & McLay 2009; McLay & Van den Brink 2009; Naruse & Komai
2009; Teske et al. 2009). The dilemma, briefly discussed by Guinot (1979: 215), results from the apparently sternal
location of the male gonopores (Lucas 1980: 151; Davie 2002: 341; Poore 2004: 390) and, at the same time, from
the evident relationships with crabs as the Inachidae and Inachoididae, thus suggesting a heterotreme, and not tho-
racotreme, affiliation. The disposition of the male gonopore actually seems to be coxo-sternal, waiting a satisfac-
tory internal dissection that would correctly show the trajectory of the vas deferens, either via the P5 coxa (as in the
Heterotremata) or through the sternum (as in the Thoracotremata Guinot, 1977). 

The molecular analysis by Ahyong et al. (2007: 583, figs. 2, 4) established the heterotreme status of the
Hymenosomatidae, with indecisive results “regarding a hymenosomatid-majid alliance”, the majoids and hymeno-
somatids always occupying a low position in the Eubrachyura. Amarinus lacustris was recovered as the sister taxon
of the dorippid Dorippoides facchino (Herbst, 1785), indicating a dorippid + hymenosomatid clade within the Het-
erotremata. On the basis of another molecular analysis, Teske et al. (2009: 31) preliminarily concluded that the
Hymenosomatidae was “not part of the Majoidea”.

All members of the Hymenosomatidae are remarkable by the absence of a true megalopa in the marine and
brackish species (which have three free larval stages) as well as in the freshwater representatives (with direct devel-
opment) (see Rice 1980; Wear & Fielder 1985). This characteristic, plus a unique combination of zoeal characters,
places it apart from all other Brachyura (Richer de Forges 1977; Melrose 1975; Lucas 1971, 1972, 1975, 1980;
Rice 1980, 1981; Wear & Fielder 1985). The zoea of most hymenosomatids bears a single lateral seta on the
antenna, supposed to be a vestigial exopod (Dornelas et al. 2003: 2593, table 1).

The spermatozoal ultrastructure of the Hymenosomatidae, studied in two species of Odiomaris (Richer de
Forges et al. 1997) and in Elamena vesca Ng & Richer de Forges, 1996 (B.G.M. Jamieson, unpublished data), is
also unique among the Brachyura. The sperm differs significantly in at least by ten major characters from all the
other taxa that were investigated, particularly those families with which they have been associated, the Majidae
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sensu lato and the Pinnotheridae. So unusual is the hymenosomatid sperm that, from a purely spermatological point
of view, “it is difficult to accommodate the hymenosomatids in any of the three brachyuran divisions, Podotremata,
Heterotremata, and Thoracotremata” (Richer de Forges et al. 1997: 233, 241). This opens the way to another, new
interpretation.

The lack of any known fossil record (Lucas 1970: 275; 1980: 225; De Grave et al. 2009: 35; Schweitzer et al.
2010: 93) due to the small, fragile condition of hymenosomatids, is not evidence of a relatively recent origin. Con-
trary to Walker (1969) and Lucas (1970), who suggested a recent origin, Chilton (1915) hypothesised that Amari-
nus lacustris was an ancient species that arose prior to the breakup of Gondwana, thus possibly Cretaceous, a
hypothesis that could illuminate the ancestry of the odiomarines.

The persistence of vestigial uropods as dorsal plates in the Odiomarinae subfam. nov. (Figs. 2, 3), the only
known case in the Eubrachyura is, in addition to the other plesiomorphic characters, evidence of an ancient lineage.
An early origin of the subfamily Odiomarinae subfam. nov. is assumed here. The hymenosomatid clade is itself
deeply rooted in the brachyuran evolutionary process, and should be basal in the Eubrachyura. Studies in progress
on the family Hymenosomatidae and, more extensively, on the brachyuran plesion, are revealing new, unexpected
insights on the phylogenetic relationships of the family, with its probable inclusion in a peculiar grouping that takes
into consideration the perplexing morphological, larval, and spermatozoal information (Guinot, Tavares & Castro
work in progress; Guinot, Naruse & Ng work in progress). The closest families reveal to be the Dorippidae
MacLeay, 1838, the Inachoididae, and the Inachidae. The available though unpublished datasets support the molec-
ular tree of Ahyong et al. (2007) that suggests a majoid–hymenosomatid–dorippoid clade. 
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