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ABSTRACT
A new and revised classification of the small family Dorippidae H. Milne Edwards, 1837, which previ-
ously comprised two distinct subfamilies (Dorippinae H. Milne Edwards, 1837 and Ethusinae Guinot, 
1977), each of which was subsequently elevated to a familial rank supported by traditional data and 
genetic phylogenies, is presented on the basis of a morphological analysis involving a large number of 
characters. The family is in fact highly diverse, at all levels. Several features are described and depicted 
in detail here for the first time, e.g. the presence of a diversely developed strip along the protrudingly 
rimmed posterior margin of the carapace; on the dorsally exposed thoracic sternite 8, a process acting 
as an additional pleonal-retention mechanism in the females of three genera (Dorippe Weber, 1795;
Philippidorippe Chen, 1986; Phyllodorippe Manning & Holthuis, 1981); a callosity at the base of the 
coxa of the third pereiopod, variously shaped, in two genera (Dorippe and Dorippoides Serène & Ro-
mimohtarto, 1969). The generic and specific taxonomy masterfully stabilised by Holthuis & Manning 
(1991) is undisputed and still valid, except for the composition of the genus Heikeopsis Ng, Guinot & 
Davie, 2008 that may well contain in northern China a form not entirely consistent with the typical 
Heikeopsis japonica (von Siebold, 1824) of Japan. A second exception concerns the genus Paradorippe
Serène & Romimohtarto, 1969 sensu Holthuis & Manning (1991) that may not be monophyletic. 
The validity of Medorippe crosnieri Chen, 1988, questioned by Holthuis & Manning (1990), could 
not be confirmed here: its distinctive morphological characters from M. lanata (Linnaeus, 1767) sug-
gest that it could be recognised one day. The synthesis of conventional and new characters allows the 
traditional taxonomic approach to be updated and modernised, more complete and robust diagnoses 
to be constructed, and groups of genera to be circumscribed. We propose a new subfamily classifica-
tion whereby the family Dorippidae is recognised as monophyletic but with seven genera assigned to 
subfamily-level rank, leading to the recognition of seven distinct subfamilies: the Dorippinae H. Milne 
Edwards, 1837 n. stat. (Dorippe), Dorippoidinae n. subfam. (Dorippoides), Medorippinae n. subfam. 
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(Medorippe Manning & Holthuis, 1981), Heikeopsinae n. subfam. (Heikeopsis, Neodorippe Serène & 
Romimohtarto, 1969, Nobilum Serène & Romimohtarto, 1969), Paradorippinae n. subfam. (Para-
dorippe), Philippidorippinae n. subfam. (Philippidorippe) and Phyllodorippinae n. subfam. (Phyllo-
dorippe). There is a high degree of concordance between several elements of our proposal: 1) the main 
morphological patterns of the male gonopods lead to the recognition of seven subfamilies; 2) the main 
morphological patterns of the vulvae correspond to the seven observed gonopod types and lead to the 
recognition of the same seven subfamilies; 3) the recognition of several subfamilies is supported by 
the well-defined clades obtained by the molecular analyses; and 4) the female reproductive system, 
recently documented by histologists in most genera of Dorippidae, which differs from that of all other 
eubrachyurans studied so far, with an arrangement that undoubtedly represents a new type of organi-
sation, unparalleled in the Brachyura Brünnich, 1772: it further shows unexpected diversity, with a 
degree of divergence similar to that of the gonopods and vulvae, in accordance with the subfamilies 
here recognised. A new interpretation of the two main grooves on the dorsal surface of the carapace is 
widely discussed. The authorship of the family-group name Dorippidae is here ascribed to H. Milne 
Edwards (1837). The study of Dorippidae is a particular example of how the integration of data from 
various fields, such as morphological and molecular phylogenetics, larval and post-larval features, be-
haviour and palaeontology, offers opportunities for reciprocal illumination. The early diversification 
of the family and its basal position among the Eubrachyura Saint Laurent, 1980 are supported not 
only by morphological traits but also by other characters, such as spermatozoal ultrastructure, carrying 
behaviour, forward locomotion and forward burying behaviour, all of which set the family apart from 
all other Eubrachyura. The substantial morphological variety of female reproductive systems within 
the Dorippidae, with the discovery in some species of external fertilisation sites, in contrast to the 
internal fertilisation that is assumed to define all eubrachyurans, challenges several previous ideas on 
the evolution of sperm storage in Eubrachyura and raises more questions than it answers. According 
to histologists, the arrangement of the Dorippidae suggests that the family could be sister to a clade 
including the Heterotremata Guinot, 1977 and the Thoracotremata Guinot, 1977. Two keys to the 
subfamilies, one based on gonopods and vulvae, the second based on other morphological characters, 
are provided. The taxonomy, including extant and fossil forms, is accompanied by justifications for 
the arrangement we propose. The Dorippidae proves to be a special lineage within the Eubrachyura: 
its diverse and unique features are discussed. The dorippids in legend and myth are the subject of 
Appendix 1. Fossil Dorippidae and Ethusidae Guinot, 1977 are reviewed, as well as the two extinct 
dorippoid families (Telamonocarcinidae Larghi, 2004; Tepexicarcinidae Luque, 2015), and also fossil 
families that were at one time considered to belong to the Dorippoidea, such as Goniochelidae Sch-
weitzer & Feldmann, 2011 (see Appendix 2).

RÉSUMÉ
Une nouvelle classification subfamiliale de la famille hautement diversifiée des Dorippidae H. Milne Edwards, 
1837 (Crustacea, Decapoda, Brachyura, Dorippoidea), fondée sur des données morphologiques, molécu-
laires et paléontologiques, et plus particulièrement sur le système unique de reproduction chez les femelles.
Une classification nouvelle et révisée de la petite famille des Dorippidae H. Milne Edwards, 1837, 
qui comprenait auparavant deux sous-familles distinctes (Dorippinae H. Milne Edwards, 1837 et 
Ethusinae Guinot, 1977), chacune ayant été élevée ensuite au rang de famille soutenu par les données 
traditionnelles et la phylogénie moléculaire, est présentée sur la base d’une analyse morphologique 
impliquant un grand nombre de caractères. De fait, la famille s’est révélée hautement diversifiée, et 
ce à tous les niveaux. Plusieurs caractères sont ici décrits et représentés en détail pour la première 
fois, comme par exemple la présence d’un rebord diversement développé le long du bord postérieur 
proéminent de la carapace ; sur le sternite 8 dorsalement exposé, un prolongement agissant comme 
un mécanisme additionnel de rétention du pléon chez la femelle de trois genres (Dorippe Weber, 
1795; Philippidorippe Chen, 1986; Phyllodorippe Manning & Holthuis, 1981) ; une callosité à la base 
de la coxa du troisième péréiopode, de formes différentes, chez deux genres (Dorippe et Dorippoides
Serène & Romimohtarto, 1969). La taxonomie générique et spécifique magistralement stabilisée 
par Holthuis & Manning (1991) est incontestée et toujours valide, sauf dans le cas de la composi-
tion du genre Heikeopsis Ng, Guinot & Davie, 2008, qui pourrait bien contenir dans le nord de la 
Chine une forme ne correspondant pas entièrement au H. japonica (von Siebold, 1824) typique du 
Japon. Une deuxième exception concerne le genre Paradorippe Serène & Romimohtarto, 1969 sensu 
Holthuis & Manning (1991) qui pourrait ne pas être monophylétique. Quant à Medorippe crosnieri
Chen, 1988, dont la validité mise en doute par Holthuis & Manning (1991) n’a pu être vérifiée, 
ses caractères morphologiques distinctifs de M. lanata (Linnaeus, 1767) laissent à penser qu’elle sera 
reconnue un jour. La synthèse des caractères conventionnels et nouveaux permet d’actualiser et de 
moderniser l’approche taxonomique traditionnelle, de construire des diagnoses plus complètes et 
plus robustes, et de circonscrire des groupes de genres. Nous proposons une nouvelle classification 
sous-familiale, selon laquelle la famille des Dorippidae est reconnue monophylétique mais avec 
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sept genres assignés à un rang sous-familial, conduisant à la reconnaissance de sept sous-familles 
distinctes : les Dorippinae H. Milne Edwards, 1837 n. stat. (Dorippe), Dorippoidinae n. sous-fam. 
(Dorippoides), Medorippinae n. sous-fam. (Medorippe Manning & Holthuis, 1981), Heikeopsinae n. 
sous-fam. (Heikeopsis Ng, Guinot & Davie, 2008, Neodorippe Serène & Romimohtarto, 1969, Nobi-
lum Serène & Romimohtarto, 1969), Paradorippinae n. sous-fam. (Paradorippe), Philippidorippinae 
n. sous-fam. (Philippidorippe) et Phyllodorippinae n. sous-fam. (Phyllodorippe). Il y a un haut degré 
de concordance entre plusieurs éléments de notre proposition : 1) les principaux patrons morpholo-
giques des gonopodes mâles conduisent à la reconnaissance de sept sous-familles ; 2) les principaux 
patrons morphologiques des vulves correspondent aux sept types de gonopodes observés et conduisent 
à la reconnaissance des mêmes sept sous-familles ; 3) la reconnaissance de plusieurs sous-familles est 
soutenue par les clades bien définis obtenus par les analyses moléculaires ; 4) l’appareil reproducteur 
femelle, récemment documenté par les histologistes chez la plupart des genres de Dorippidae diffère 
de celui de tous les autres eubrachyoures étudiés jusqu’à présent, avec une disposition qui représente 
sans aucun doute un nouveau type d’organisation, sans équivalent chez les Brachyura Brünnich, 
1772 : de plus, il montre une diversité inattendue, avec un degré de divergence similaire à celui des 
gonopodes et des vulves, en accord avec les sous-familles ici reconnues. Une nouvelle interprétation 
des deux principaux sillons de la face dorsale de la carapace est largement discutée. La paternité du 
nom de groupe famille Dorippidae est attribuée à H. Milne Edwards (1837). L’étude des Dorippidae 
est un exemple particulier de la façon dont l’intégration des données provenant de divers domaines, 
tels que la phylogénie morphologique et moléculaire, les caractéristiques larvaires et post-larvaires, 
le comportement et les données paléontologiques, offre des perspectives d’illumination réciproque. 
La diversification précoce de la famille et sa position basale parmi les Eubrachyura Saint Laurent, 
1980 sont soutenues non seulement par des traits morphologiques mais aussi par d’autres caractères, 
comme l’ultrastructure du sperme, le comportement de portage, ainsi que la locomotion et l’enfouis-
sement vers l’avant, qui placent la famille à part de tous les autres Eubrachyura. L’importante variété 
morphologique des systèmes reproducteurs femelles au sein des Dorippidae, avec la découverte chez 
certaines espèces de sites de fertilisation externe, en contradiction avec la fertilisation interne qui est 
supposée définir tous les eubrachyoures, remet en question plusieurs idées antérieures sur l’évolution 
du stockage des spermatozoïdes chez les Eubrachyura et soulève plus de questions qu’elle n’apporte de 
réponses. Selon les histologistes, la disposition des Dorippidae suggère que la famille pourrait être le 
groupe frère d’un clade comprenant les Heterotremata Guinot, 1977 et les Thoracotremata Guinot, 
1977. Deux clés pour les sous-familles, l’une basée sur les gonopodes et les vulves, la seconde basée 
sur les autres caractères morphologiques, sont fournies. La taxonomie, incluant les formes actuelles 
et fossiles, est accompagnée de justifications pour l’arrangement en sous-familles que nous propo-
sons. La famille des Dorippidae s’avère comme une lignée particulière au sein des Eubrachyura, et 
ses caractéristiques diverses et uniques sont discutées. Les dorippides dans la légende et le mythe font 
l’objet de l’Annexe 1. Sont passés en revue les Dorippidae et les Ethusidae Guinot, 1977 fossiles, les 
deux familles éteintes de Dorippoidea (Telamonocarcinidae Larghi, 2004 ; Tepexicarcinidae Luque, 
2015), ainsi que les familles fossiles ayant été à un moment donné considérées comme appartenant aux 
Dorippoidea, comme par exemple les Goniochelidae Schweitzer & Feldmann, 2011 (voir l’Annexe 2).

INTRODUCTION

With the renewed interest in the phylogeny of the Brachyura 
Latreille, 1802, a consensus on the phylogenetic position of 
Dorippidae H. Milne Edwards, 1837 began to emerge among 
morphologists and molecular systematists. The confusion 
between the podotreme Cyclodorippidae Ortmann, 1892 
and the Dorippoidea H. Milne Edwards, 1837 (Eubrachyura 
Saint Laurent, 1980), still pursued by neontologists in the 
recent past, has been facilitated by their many similarities: 
carapace structure with a human ‘face’ delineated on the dorsal 
surface by unique grooves; reduction of the branchiostegite; 
respiratory modifications of the mouthparts (the oxystoma-
tous condition) and unique afferent branchial orifices; first 
pleonal somites on the same level as the dorsal carapace; 

albeit distinctive, pleonal-locking system generally present; 
reduction and dorsal position of the last two pereiopods; and 
carrying behaviour. 

It should be noted that the Dorippidae was in fact the 
starting point for the distinction between coxal and sternal 
female gonopores in the Brachyura, an issue that deserves 
comment. It is actually in relation to the Dorippidae that 
Bouvier (Bouvier 1897a: 786; 1897b: 56, 57; 1898: 104; see 
also A. Milne-Edwards & Bouvier 1902: 71) introduced the 
terms péditrème and sternitrème, emphasising the major dif-
ference within this family that at that time included species 
with both female and male coxal gonopores (being in fact the 
Cyclodorippidae, which are now treated as podotreme crabs) 
and those with female sternal gonopores (vulvae) correspond-
ing in fact to the family Dorippidae (and that of Palicidae 
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Caractères nouveaux, 
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clefs d’identification, 
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système reproducteur femelle, 
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Bouvier, 1898). It was not until Gordon (1963: 55; 1966: 
353) that all ‘peditremen’ were excluded from Brachyura and 
only ‘sternitremen’ were considered true brachyurans. Guinot 
(1977: 1049) showed the distinction between the podotreme 
crabs and all other crabs, and formally established a new sec-
tion, the Podotremata Guinot, 1977 (Guinot et al. 2013: 96; 
1978: 216, fig. 1, table p. 214). A heterotreme position for 
the Dorippidae was unequivocally supported by the sperm 
ultrastructure investigated in an Australian dorippid from 
Queensland (Jamieson & Tudge 1990, 2000). 

Previously, the Dorippidae comprised two distinct sub-
families, Dorippinae (traditionally with MacLeay, 1838 
as the authorship, here corrected to H. Milne Edwards, 
1837, see below) and Ethusinae Guinot, 1977, still clearly 
distinguished by Castro (2005) under this rank but in fact 
distinctive enough to warrant a family level (Guinot et al.
2013). The recognition of the family Dorippidae has been 
successfully implemented, after the rejection of the section 
Oxystomata H. Milne Edwards, 1837, thanks to its elevation 
to the suprafamilial rank Dorippoidea (Guinot 1978: 245) 
and the proposal of a new classification scheme for Brachyura 
that excluded from Dorippoidea all crabs with coxal female 
gonopores (Guinot 1977, 1978, 1979a, b). Following a 
pioneering study by Serène & Romimohtarto (1969) divid-
ing the Indo-Pacific Dorippe Weber, 1795 into several new 
genera and subgenera, the major revision of Holthuis & 
Manning (1990, as Dorippinae), albeit still at the subfam-
ily level, stabilised the taxonomy of the group (Davie et al.
2015b: 945; 2015c: 1076). The evidence for family status 
within the crown group Dorippoidea, exclusively composed 
of two families in the living fauna, was well reflected in the 
classification of Ng et al. (2008).

The Dorippidae is a quite small family, with a total of only 
nine genera, as recognised by Holthuis & Manning (1990, 
as Dorippinae), and is represented by only 21 living species, 
including some doubtful ones, and thus belongs in the tree of 
life to the groups without substantial species richness. Three 
genera (Nobilum Serène & Romimohtarto, 1969, Philip-
pidorippe Chen, 1986, Phyllodorippe Manning & Holthuis, 
1981) are monospecific, whereas Medorippe could include a 
second species, M. crosnieri Chen, 1988, which is close to the 
type species M. lanata (Linnaeus, 1767) (see Remarks about
the validity of Medorippe crosnieri Chen, 1988). Three genera 
(Dorippoides Serène & Romimohtarto, 1969, Heikeopsis Ng, 
Guinot & Davie, 2008, and Neodorippe Serène & Romimohtar-
to, 1969) are represented by only two species (but see below 
the Remarks paragraph under the genus Heikeopsis). Dorippe
and Paradorippe Serène & Romimohtarto, 1969 comprise 
seven and four species, respectively. Only three new species 
have been described since 1990: two in the genus Dorippe, 
D. glabra Manning, 1993 and D. trilobata Manning, 1993, 
both never found since their description (see the remarks 
on their respective status), and one in the genus Neodorippe
(N. simplex Ng & Rahayu, 2002).

As we agree with Holthuis & Manning’s (1990) reassess-
ment of the taxonomy and new nomenclature, supported 
further by many excellent drawings, we will not repeat here 

the synonyms of each genus and species and will only build 
new emended descriptions by adding new characters. There 
are, however, several problems. The first problem is the 
composition of the complex genus Heikeopsis (as Heikea 
Holthuis & Manning, 1990): the type species H. japonica
would indeed be widespread outside Japan, but northern 
China is supposed to harbour a different form whose status 
is difficult to interpret, see Status of non-Japanese Heikeopsis 
japonica, H. taiwanensis (Serène & Romimohtarto, 1969), 
and H. arachnoides (Manning & Holthuis, 1986): a major 
problem. A second problem concerns the genus Paradorippe, 
which seems to recover two distinct entities, thus perhaps a 
new genus needs to be established after due comparisons of the 
four species allocated to it: we were only able to examine the 
type species, P. granulata (De Haan, 1841) and to check with 
some difficulty the identity of the species in the literature (see 
see Preliminary note, p. 279). A third problem concerns the 
validity of M. crosnieri Chen, 1988, questioned by Holthuis & 
Manning (1990), which future research should well confirm, 
see Remarks about the validity of Medorippe crosnieri Chen, 
1988. Lastly, the validity of some poorly known species of 
Dorippe, including those described by Manning & Holthuis 
(1986) and some added by Manning (1993), needs to be 
examined (see below under the genus Dorippe).

Dorippids are characterised by striking similarities: long 
second and third pereiopods, last two pereiopods reduced 
and carried dorsally, a generalised carrying behaviour (Gui-
not & Wicksten 2015), a forward locomotion and a partial 
burying, also forward, well shown by in situ live videos. They 
show a similar general facies, with a comparable pattern of 
main grooves on the dorsal surface of the carapace that draws 
a strange ‘human face’ (Fig. 1). This resemblance has inspired 
legends and myths in Japan, in particular the best known tale 
of the ‘samurai crabs’ known as ‘heike-gani’, the crabs of the 
Japanese feudal family Heike. The deceased spirits of the Heike 
samurai heroes annihilated at Dan-no-ura, in the Inland Sea of 
Japan, Yamaguchi Prefecture, during a desperate naval battle 
in 1185, appeared in the guise of crabs, inspiring magnificent 
paintings by the famous painter Utagawa Kuniyoshi, the last 
great master of Japanese woodblock print and painting. In 
one painting, some crabs recognisable by their paddle-like 
last legs are portunid swimming crabs. Another one (Figs 2; 
39) shows crabs with human face and reduced last two legs 
carried on the back: they are undoubtedly Dorippidae and the 
true Heike-gani, namely a barely stylised Heikeopsis japonica 
(von Siebold, 1824), the emblematic ‘samurai crab’ common 
in this area (Fig. 1). In many countries, particularly in Asia, 
dorippids have vernacular names that allude to the crabs’ 
resemblance to a human face (see Appendix 1).

Dorippids are mostly tropical or subtropical in distribution, 
and are totally absent from the New World (at least in the liv-
ing fauna), occurring throughout the Indo-West Pacific, from 
the East African coast (Red Sea, South Africa and Madagascar) 
to Japan, and Australia, but do not reach Polynesia or New 
Zealand. Two species inhabit the eastern Atlantic, along the 
West African coast to South Africa, with Medorippe lanata
(Linnaeus, 1767) also occurring in the Mediterranean Sea, 
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FIG. 1. — A typical dorippid crab, Heikeopsis japonica (von Siebold, 1824), the iconic ‘samurai crab’ known in Japan as ’heike-gani’, whose carapace looks 
like a human face: A, the species represented by De Haan (1839: pl. 31, fig. 1, as Dorippe japonica) in Fauna Japonica: top, a female; below, chelae of a male; 
B, lectotype selected by Yamaguchi & Baba (1993: 300, fig. 90-A.a-2, as Heikea japonica) from type series material labelled “Types, Japan, 1823, Leg. P. H. von 
Siebold”, RMNH CRUS D 822 (see Fransen et al. 1997: 83); C, ♂ 25.0 × 27.3 mm, ♀ 23.5 × 26.7 mm, Japan, Chaffanjon, 174-96, E.-L. Bouvier det. 1899 Dorippe 
japonica, dry condition, MNHN-IU-2000-4091 (= MNHN-B4091).
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where the Lessespian species Dorippe quadridens (Fabricius, 
1793) has been introduced from the Red Sea; and Phyllo-
dorippe armata (Miers, 1881), exclusively West African. Most 
dorippid species occur on soft sediments, sand or mud, in 
shallow coastal waters and on the continental shelf depths, 
with the exception of Philippidorippe philippinensis Chen, 

1986, endemic to the seas around the Philippines, which 
lives in slightly deeper waters.

The incomplete folding of the pleon in all dorippid spe-
cies is probably one of the most important characters found 
in basal Brachyura: it corresponds to a strong posterior 
curvature of the thoracic sternum, that is, a modification of 

FIG. 2. — Colour print by Utagawa Kuniyoshi in 1851: The ghost of Taira Tomomori along with the anchor he drowned with, and heikegani with faces of fallen sol-
diers; A, Heikeopsis japonica (von Siebold, 1824), the ‘heike-gani’ or ‘samurai crab’, during the naval battle at Dan-no-ura (1185) in Japan’s Inland Sea; B, close-
up view of the crabs, easily recognisable by their carapaces bearing like a human face, their last two legs, reduced and carried dorsally, and the dorsally visible 
pleon (See also Fig. 39). 
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the alignment of the arthrodial cavities of the pereiopods. 
Such a change induces here a dorsal location of P4 and P5 
as well as an elongated G1 protopodite generating a long 
penial structure. Dorippids are (together with ethusids) the 
only extant eubrachyurans to perform a carrying behaviour 
using the last two pereiopods, palicids only using the last 
one. A sternum/pterygostome junction involving sternite 3 
(Figs 4; 7C) is a unique arrangement that affects the inhalant 
entrances for water passing into the branchial chamber. The 
afferent branchial orifices (Milne Edwards openings) appear as 
ovate, elongated slits in the pterygostome and separated from 
the chelipeds, which is also a unique organisation (Fig. 7C) 
(H. Milne Edwards 1834, Atlas, pl. 20, fig. 12; Ihle 1916: 
fig. 45; Guinot et al. 2013: fig. 42C; Davie et al. 2015a: 41, 
fig. 71-2.14A). 

It should be noted that the thoracic sternum has never been 
studied or depicted (only partially seen in figures showing 
the vulvae) in any dorippid, except for a sketch of Medorippe 
lanata (Guinot 1979a: fig. 28, as Dorippe lanata; reproduced 
by Davie et al. 2015a: fig. 71-2.18A) and a photograph of the 
ventral surface of Dorippe quadridens by Takeda et al. (2019: 
pl. 3, fig. F). The thoracic sternum of Ethusidae Guinot, 1977,  

to our knowledge, has only rarely been represented (e.g. by 
photographs in Rathbun 1937: pls 23, 25, 29; Hendrickx 
1989: pl. 1b, d; Spiridonov & Türkay 2007: figs 3b, d, f, 9b, 
f; Guinot et al. 2013: fig. 42A; Ocampo et al. 2014: fig. 1d); 
some partial sketches are in Guinot et al. (2013) and Vehof 
(2020: fig. 4A, C). 

Apparently, the carapace of dorippids varies little in outline 
(Fig. 3) and presents a rather uniform pattern of main grooves 
that are the same whether the dorsal carapace is weakly areo-
lated – in which case they are almost the only ones present – 
or whether it is quite heavily sculptured. The dorsal surface 
allows the Dorippidae to be roughly divided into two groups: 
an uneven surface bearing small or strong tubercles, several 
grooves, and a cardiac region with a distinct V- or Y-shaped 
ridge (Dorippe, Medorippe) (Figs 3A, C; 5A, B); only two deep 
main grooves, rounded branchial lobes and a cardiac region 
without ridge (Dorippoides, Heikeopsis, Neodorippe, Nobilum, 
Paradorippe, Philippidorippe, Phyllodorippe) (Fig. 3B, D-I). 

Although more or less marked depending on the genera, 
the groove pattern, which is somewhat reminiscent of that of 
basal crabs, poses a problem of homology in relation to that of 
podotremes and other Eubrachyura, and its interpretation is 
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FIG. 3. — Carapace diversity in the nine dorippid genera: A, Dorippe Weber, 1795 (D. quadridens); B, Dorippoides Serène & Romimohtarto, 1969 (D. facchino); 
C, Medorippe Manning & Holthuis, 1981 (?M. crosnieri); D, Heikeopsis Ng, Guinot & Davie, 2008 (H. aff. japonica); E, Neodorippe Serène & Romimohtarto, 1969
(N. callida); F, Nobilum Serène & Romimohtarto, 1969 (N. histrio); G, Paradorippe Serène & Romimohtarto, 1969 (P. cathayana); H, Philippidorippe Chen, 1986 
(P. philippinensis); I, Phyllodorippe Manning & Holthuis, 1981 (P. armata). A-G, I: modified from Sin et al. (2009: fig. 3); H, from Chen (1986: pl. 1, fig. 3). The strip, 
which is shown here only in Dorippoides facchino (Herbst, 1785) and Medorippe ?crosnieri Chen, 1988, is in fact present in all species of dorippids.
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a challenge (see Interpretation of grooves on the carapace dorsal 
surface in Dorippidae). 

Guinot & Bouchard (1998: figs 15C, D, 16) have high-
lighted the most striking and often unique characteristics of 
the dorippids, as follows: thoracic sternum (Fig. 4) in the form 
of a very wide plate, especially at level of somite 5; all sutures 
4/5-7/8 interrupted; episternites very small and delimited; 
sterno-pleonal cavity fairly deep; male pleon in a posterior po-
sition, of variable in length, the tip of telson slightly or clearly 
extending beyond suture 5/6; press-button typical, as an acute, 
hooked protuberance constantly lodged in a curve (variously 
pronounced) of sternal suture 5/6 (dorippid synapomorphy); 
pleonal sockets deep, providing together with press-button 
an efficient pleonal-locking mechanism; persistence of acute 
buttons and defined sockets in postpubertal females, with 
the locking remaining functional even in ovigerous females 
of some species; locking protuberances located very close to 
vulvae (Fig. 4B). In addition, the female pleon can be main-
tained in species of certain genera by two other devices, the 
most remarkable being a process of sternite 8 that overhangs 
the second pleonal somite (Figs 8C; 9C). 

Dorippoidea is recovered as monophyletic, morphologically 
and genetically (Tsang et al. 2014), but it is important to recall 
the main differences between the Dorippidae and Ethusidae, 
based on extant species (Table 1). In contrast to the Dorip-
pidae, the Ethusidae is a large family of about 80 species, 
mainly from tropical and subtropical waters of all major ocean 
basins, and which rarely inhabit waters shallower than 100 m 
and prefer deep waters, up to more than 5000 m. Ethusidae 

comprises four Recent genera: Ethusa Roux, 1830, Ethusina
Smith, 1884, Parethusa Chen, 1997 and Serpenthusa Naruse, 
Castro & Ng, 2009 (Naruse et al. 2009). Both families are 
oxystomatous and have sternal extensions between the pereio-
pods (for more details, see Castro 2005; Guinot et al. 2013; 
Naruse et al. 2009; Castro 2020; present paper, see Table 1, 
Palaeontological data and Appendix 2). 

The monophyly of the dorippids is supported by morpho-
logical features (Guinot et al. 2013; Davie et al. 2015b, c), 
larval and post-larval data (Rice 1980, 1981, 1983; Quintana 
1987), behavioural traits, particularly carrying behaviour 
(Guinot & Wicksten 2015) combined with forward burying, 
and molecular analyses (Ahyong et al. 2007; Sin et al. 2009; 
Chu et al. 2015).

Despite the similarities mentioned above, the Dorippidae 
is highly diversified and constitutes fascinating model of 
complexity. The discrepancies revealed by the first gonopod 
morphology between the genera, already widely reported by 
Serène & Romimohtarto (1969), were highlighted by the key 
based on this single trait by Holthuis & Manning (1990: 6, as 
Dorippinae), and their diversity well illustrated by the sum-
mary figure of Sin et al. (2009: fig. 4) (Fig. 31). The extreme 
diversity of the Dorippidae is also evidenced by the disposition 
of the male genital, penial region. The Dorippidae, previ-
ously diagnosed by carcinologists as having male gonopores 
either coxal (Ortmann 1901: 1157, Dorippinae pro parte; 
Alcock 1896: 273, Dorippinae pro parte; Bouvier 1940: 195; 
Barnard 1950: 387) or sternal (De Haan 1841: 120; 1849: 
xvii; Miers 1886: 326; Alcock 1896: 273, Dorippinae pro 

TABLE 1. — Comparison of main characters between Dorippidae H. Milne Edwards, 1837 and Ethusidae Guinot, 1977. Abbreviations: see Material and methods.

Dorippidae Ethusidae 
Carapace usually subovate, broader than long, with 

posterior part widest;
sometimes longer than broad

often longitudinally subrectangular, subtriangular 
or pear-shaped, longer than broad

Posterior rim

Strip

thick, protruding may extend to varying degrees 
along the posterolateral margins

always present

sometimes quite wide but very low, barely 
demarcated and not extending laterally 

no strip (to be checked)
Dorsal surface of carapace
Precervical and cervical grooves

smooth to granular
deep, well marked
‘human face’ often well-delineated

smooth, rarely densely or coarsely granular
usually faint and shallow

Thoracic sternum/pterygostome junction no junction
Milne Edwards openings narrow, separated from chelipeds,

as pterygostomial slits
circular or oval, contiguous to chelipeds

Mxp3 with epipodite not occluding Milne Edwards 
opening;

exopodite without flagellum

with epipodite completely occluding Milne Edwards 
opening;

exopodite with multiarticulated flagellum
Thoracic suture 5/6 strongly concave, with press-button in a curve weakly concave or straight
Male pleon more or less triangular, sometimes with distinct 

teeth on somites 2-4; six somites free, plus telson
usually narrow and with nearly parallel sides, rarely 

wide; four somites, plus telson (somites 3-5 fused)
P4, P5 (reduced, carried dorsally) with chelate mechanism with only strongly recurved ending
G1 extremely diverse,  variously shaped, ending in 

two or numerous lobes or  processes  (see Key 
to dorippid subfamilies based on G1 and vulva)

simple, slender to slightly stout, straight or curved, 
rarely conspicuously bent, without multiple distal 
lobes or processes

G2 short as long as or longer than G1
Coxo-sternal condition multistate characters probably a single modality
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FIG. 4. — Dorippid thoracic sternum exemplified here by Medorippe lanata (Linnaeus, 1767), Mediterranean Sea, dehydrated specimens for skeletal preparation by 
Sylvie Secretan (MNHN): A, ♂; B, ♀. Abbreviations: b.p., press-button located in curved sternal suture 5/6; cx4, P4 coxa: e, episternite; G1, G2, first and second 
gonopods; j, sternum/pterygostome junction; m, membrane; m.o., Milne Edwards opening as pterygostomial slit; p, perforation at the end of sternal suture 3/4; 
r, sternal ridge; s.p., sternal prominence; v, vulva; 1-8, thoracic sternites 1-8; 2/3-7/8, sternal sutures 2/3-7/8. Photographs by Barry van Bakel.
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parte; Balss 1957: 1608, 1610, Dorippinae; Glaessner 1969: 
R492, Dorippinae pro parte), actually shows a perforation 
of the P5 coxa by the male ejaculatory duct, and therefore 
has coxal gonopores. Nevertheless, the family does display a 
transformation series of the penial condition, from a nearly 
coxal condition in Medorippe lanata to a variously developed 
coxo-sternal condition in other species (Guinot 1978: 244; 
1979b: 45, fig. 2A; Guinot & Bouchard 1998: fig. 16; Guinot 
et al. 2013: figs 15-19; Davie et al. 2015a: fig. 71-2.19H). In 
contrast, the Ethusidae exclusively shows a complete and fully 
advanced coxo-sternal condition (Guinot 1979b: figs 2B3, 3; 
Guinot et al. 2013: figs 20-22). 

Very often, in Eubrachyura the lack of data on female geni-
talia severely limits our understanding of genital evolution. 
The morphology of dorippid vulvae (Fig. 32) also reveals a 
high degree of variability (Holthuis & Manning 1990, as 
Dorippinae; this paper) and allows the hypothesis that this 
diversification reflects a coevolution between male and female 
external genitalia, which probably contributed to the rapid 
divergent evolution of the family.

Closer examination shows that other fundamental struc-
tures, independent of size or sex, differ greatly from one genus 
to another: the antennule, antenna, endostome disposition, 
thoracic sternum, male pleon, male genital area, vulva, and 
female reproductive system. The antennule and antenna are 
closely situated in the same single fossa, only separated from 
the eyestalk by the basal antennal article, which is more or less 
mobile. The morphology of the cephalic appendages, which 
was studied in Dorippe quadridens by Ihle (1916: figs 41, 45, 
as Dorippe dorsipes (Linnaeus, 1764)), displays several valu-
able patterns in dorippids, but its taxonomic usefulness has 
not been considered by most authors, including Holthuis & 
Manning (1990). On closer examination, even the shape of 
the carapaces is diverse (Fig. 3). All these features prove to be 
subfamilial diagnostic characters.

The variability of morphological features in the Dorippidae 
is also reflected in the female reproductive system, which has 
recently been studied in many species by several histologists 
(Hayer et al. 2016a; Vehof et al. 2017, 2018a, b; Vehof 2020). 
This new area of investigation highlights that the organisation 
is far from uniform in the family and, moreover, challenges 
prevailing and conventional ideas about the evolution of repro-
duction in Eubrachyura, which is a major finding. Histological 
and micro-computed-tomographic analyses revealed at least a 
‘novel type’ of sperm storage organ with different modalities, 
implying in some cases external rather than internal fertilisa-
tion and supporting the family as a putatively early-diverging 
lineage of eubrachyurans. Although a vulva opens on the 
6th thoracic somite as in other eubrachyurans, the question 
arises to as to how far the dorippid condition actually cor-
responds to a plesiomorphic state. An obvious similarity to 
what exists in podotreme crabs naturally raises the question 
of how the dorippid arrangement might be evolutionarily 
related to the podotreme intersegmental spermathecae. In 
any case, it will be of interest to test whether the character 
transformation series observed in dorippid female reproduc-
tive systems is congruent with the transformation series of 

other morphological characters. The different arrangements 
exhibited by the Dorippidae are reviewed here since only a 
reliable assessment of the high degree of variability encountered 
within the family in this area will allow us to consolidate the 
separation of the Dorippidae into subfamilies in accordance 
with those established on the basis of more usual morphologi-
cal characters. For comparison, we present a brief survey of 
the reproductive systems in other Brachyura. We refute the 
assertion of Kienbaum et al. (2018b) that Guinot et al. (2013) 
used parallel trends in evolutionary transformation as ‘proper 
characters’. Like von Sternberg (1996), we quote this sentence 
of Mayr (1988: 435): “In many, if not most, phyletic lines 
there is an indication of trends […]. It is now quite obvious 
that such trends are the necessary consequence of the unity 
of genotype which greatly constrains evolutionary potential”.

A molecular analysis by Ahyong et al. (2007: 583, figs 2, 4) 
recovered Dorippoides facchino (Herbst, 1785) as a sister 
taxon to the freshwater hymenosomatoid Amarinus lacustris 
(Chilton, 1882), and indicated a dorippid + hymenosomatid 
clade within the Heterotremata Guinot, 1977, with the large 
clade majoids-hymenosomatids-dorippoids lying as sister to 
the remainder of Eubrachyura. Teske et al. (2009: 29, 31, 
figs 3, 4) combined sequence data of the hymenosomatids 
with previously published brachyuran sequences (including 
representatives from several major brachyuran families) of 
Porter et al. (2005: fig. 2, table 1) using 16S mtDNA, 18S 
and 28S rRNA, and the histone H3 gene. The conclusion 
of Teske et al. (2009) that the Hymenosomatidae MacLeay, 
1838 (‘secondary freshwater’ crabs, with exclusively fresh-
water species reproducing by direct development, see Ng & 
Chuang 1996, and, on the contrary, those from the marine 
stock with three zoeal stages that are not followed by a typical 
megalopa) is not part of the Majoidea Samouelle, 1819, must 
be considered preliminary. Significantly, their results strongly 
support a sister-taxon relationship of the Hymensomatidae 
with a primary freshwater crab, Geothelphusa sp. (Potamidae 
Ortmann, 1895, Potamiscinae Bott, 1970) (from the data 
inferred by Porter et al. 2005: fig. 2, table 1; see also Bracken 
et al. 2009: table 1).

A phylogeny inferred from nuclear protein-coding genes by 
Chu et al. (2009b: figs 1, 3) suggested a basal position of the 
Dorippidae, clustering with the Majoidea. Such a position 
contrasted with a larger multigene study by Tsang et al. (2014) 
that returned Dorippidae as sister to Leucosiidae Samouelle, 
1819, at some distance from Majidae Samouelle, 1819. The 
basal position of Dorippidae, long based on morphology (Gui-
not 1978; Guinot et al. 2008, 2013, 2019), is recognised by 
the latest molecular phylogenetic analyses (Chu et al. 2015; 
see also Chu et al. 2009a), which place the family among the 
most basal heterotremes (see also Bracken et al. 2009). How-
ever, this basal position is not supported by the genetic results 
obtained by Wolfe et al. (2022, pers. comm.), which tend to 
show relationships between Dorippidae and Leucosiidae, which 
has not yet been documented by morphology. 

Links could be inferred from: the female reproductive system 
(with the seminal receptacles of Dorippoidea being the most 
basal state known, that of Leucosiidae could be the ‘missing 
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link’ between Dorippoidea and other eubrachyuran families, 
see Hayer et al. 2017: 280); from the ‘advanced larva’ in both 
families, and also in Hymenosomatidae and Pinnotheridae De 
Haan, 1833, these specialised larval stages being considered 
representing “end-points of Brachyuran evolution stages” 
(Rice 1980: 358). All these results may call into question the 
validity of our research findings, but, in our view, this is due 
to the fact that both Hymenosomatoidea MacLeay, 1838 and 
Dorippoidea are the oldest of the divergent lineages within 
the Heterotremata (see Discussion, p. 327), making inter-
pretation difficult and even distorting it. 

Analysis of phylogenetic relationships using DNA sequence 
data from 10 of the 13 known dorippid genera (Sin et al.
2009: fig. 1) revealed a robust framework where each genus 
forms a distinct and strongly supported clade, complementing 
preliminary results based on four Chinese genera (Fan et al.
2004). The partial COI sequence from a Japanese specimen of 
Paradorippe granulata is also noteworthy (Yamada & Watanabe 
2012). The very high sequence divergences between the two 
dorippoid families Dorippidae and Ethusidae testify to their 
deep separation in evolutionary history (Sin et al. 2009; Chu 
et al. 2015). To test the correlation between morphological 
characters and molecular divergences, a new analysis of pub-
licly available sequences was attempted (see DNA Evidence, 
page 328 and Fig. 38).

As highlighted above, within the Brachyura that appears 
to be a hot-spot of gene order diversity within the phylum 
Arthropoda (Basso et al. 2017), the Dorippidae exhibits ex-
treme underlying morphological diversity. The diversification 
patterns are not reflected in the current classification (Ng 
et al. 2008: 59). The reappraisal of traditional morphologi-
cal characters in the present study suggests several groupings 
that justify the recognition of clearly distinct subfamilies, in 
fact seven, as follows: Dorippinae n. stat. (Dorippe); Dorip-
poidinae n. subfam. (Dorippoides); Heikeopsinae n. subfam.
(Neodorippe, Heikeopsis, Nobilum); Medorippinae n. subfam. 
(Medorippe); Paradorippinae n. subfam. (Paradorippe); Philip-
pidorippinae n. subfam. (Philippidorippe); and Phyllodorip-
pinae n. subfam. (Phyllodorippe).

Evidence for the monophyly of the Dorippidae inferred 
from several putative synapomorphies is not questioned. Some 
scientists disparage the establishment of subfamilies, especially 
if they are monotypic and particularly in the classification of 
a small, apparently well-known family, arguing that, despite 
considerable divergence, it is unnecessary and more informa-
tive to leave genera grouped with their relatives. We obviously 
agree with Vences et al. (2013) that it is impractical to name 
all the clades in a phylogenetic tree as taxa and that redundant 
naming in a subfamilial classification (sometimes including a 
single genus in each subfamily) may seem superfluous. But we 
argue that this ‘economy of change’ is not relevant in the pre-
sent situation: a monotypic subfamily emphasises the disparity 
in question, thus avoiding the danger of losing a considerable 
amount of phylogenetic distinctiveness. The search for ancestral 
divergence pattern of early crabs such as Dorippidae has been 
hampered not only by the great developmental divergence 
between and within taxa but also by uncertainties about their 

phylogenetic relationships. Phylogeny-based classifications of 
taxonomically complex and morphologically heterogeneous 
clades such as the Dorippidae are essential to pave the way for 
further taxonomic studies of genera and groups of genera, as 
well to track the course of morphological evolution, speciation 
and extinction patterns. The objective of the present study is 
to produce a subfamilial classification based on robust mor-
phological evidence, supported by comprehensive generic-level 
sampling and representative species-level sampling. To make 
this work taxonomically sound, we have primarily used the 
type genera and their type species. 

Some morphological structures peculiar to the Dorippidae 
remain poorly described. One intriguing structure on the 
coxa of P3, decribed for the first time by Serène (1982: 1130, 
pl. 1, fig. 1, pl. 2, figs 1, 4, as Dorippe miersi Serène, 1982) 
as a large whitish cup-shaped growth at the P3 base, then 
referred to as a ‘sausage-like callosity’ by Holthuis & Man-
ning (1990: 2, 8), is a unique novelty of species of Dorippe
(Figs 9C, D; 10A-C; 15A, C, E-J; 33C-H) and Dorippoides
(Fig. 33A), featuring several patterns. It is shown here in 
detail for the first time and described as well as figured in all 
examined species of these two genera. The ‘spur-like process’ 
found by Holthuis & Manning (1990: 2, 48, fig. 26F) on the 
ischium of P3 in females of Dorippoides will also be examined 
(Figs 8D; 9A). The erect spine on sternite 8 in females of 
Heikeopsis, Neodorippe, Nobilum (Heikeopsinae n. subfam), 
and Phyllodorippe (Phyllodorippinae n. subfam) (Figs 9B; 
29D, respectively) is unusual. 

In addition, particular structures not previously documented 
in dorippids are investigated here: 1) the posterior margin of the 
carapace has a particularly thick margin, the ‘rim’, extending 
variously on posterolateral margins; it is bordered posteriorly 
by a ‘strip’, present in all species (Figs 5C; 8A-C; 9C), which is 
apparently an exclusivity of the family (such a strip is absent in 
the Ethusidae we have examined); and 2) females of many dorip-
pids (e.g. Dorippe, Dorippoides, Philippidorippe, Phyllodorippe) 
exhibit a process on the dorsally exposed portion of sternite 8 
that overhangs the pleonal somite 2 and acts as a pleonal hold-
ing device (Figs 8C; 9C). Females of these same species possess 
an additional modality of retention: the telson is engaged in 
the constricted sterno-pleonal cavity between the edges of ster-
nite 5 so that the pleon is secured at this level (Figs 8D; 9A). All 
these new data are incorporated in the present study (see Some 
particular morphological characters of Dorippidae, page 246). 

Holthuis & Manning (1990: 2) have already pointed out 
how surprisingly little is known about dorippids, even though 
most species are large-sized and at least some are fairly com-
mon. Likewise, their biology is poorly recorded. Their carry-
ing behaviour has not been documented in all species. Their 
forward-burying (as opposed to back-burying) and forward 
locomotion (as opposed to sideways locomotion) are known 
mainly from field videos (see Guinot et al. 2013) and a few 
rare studies (Mori 1986; Ng & Tan 1986; Tan & Ng 1988; 
Shen 2006; Rossetti et al. 2006).

The evolutionary history of the Dorippoidea has been 
documented by fossils since the Early Cretaceous, and this 
early occurrence had confirmed that they were, with the Ma-
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joidea, the earliest splitting brachyuran branches (Luque 2015; 
Guinot et al. 2013, 2019; Charbonnier et al. 2017; Guinot 
2019; Vega et al. 2019; Van Bakel et al. 2020). Our view 
that Hymenosomatoidea is even more basal in Eubrachyura, 
with its relationship to Dorippoidea (Guinot 2011) appar-
ently supported by consistent data sets, will be discussed in 
light of the recent discovery of even older hymenosomatoid 
fossil representatives, namely in the Barremian (Mendes et al.
2022). We will review the fossil dorippid species in the light 
of the data from extant representatives and the extinct families 
attributed to the Dorippoidea. 

Based on the brachyuran fossil material studied at hand, the 
current view is that the earliest Eubrachyura (heterotremes) did 
not appear until the Early Cretaceous, but there are arguments 
for dating the first ‘true crabs’ to the Jurassic. This is what is 
suggested in our recent article (Guinot 2019), admittedly pro-
vocative and containing assumptions that will certainly prove 
false, but hopefully not in vain. For example, for the Late Juras-
sic Lecythocaridae Schweitzer & Feldmann, 2009, which do 
not appear to be podotreme crabs as currently believed, there 
is conclusive evidence to advocate for their eubrachyuran, 
probably majoid, affiliation, implying that the evolutionary 
history of Brachyura started much earlier than assumed (Guinot 
et al. 2019: fig. 13A-C; Guinot 2019: 768, 782, fig. 10A-D; 
see Appendix 2, Fossils assigned to Lecythocaridae Schweitzer & 
Feldmann, 2009). Based on phylogenomic divergence time 
estimates and using 36 newly vetted fossil calibrations, Wolfe 
et al. (2022, pers. comm.; see also Wolfe et al. 2019) inferred 
that brachyurans most likely diverged in the Triassic (but see 
Iniesto et al. 2019), with family-level splits in the Late Creta-
ceous and Early Paleogene, and stated that Eubrachyura could 
be as old as the mid-Jurassic (183-161 Ma), with the oldest 
event, encompassing the freshwater heterotreme groups Pota-
moidea Ortmann, 1896, Gecarcinucoidea Rathbun, 1904, and 
Pseudothelphusoidea Ortmann, 1893, occurring in the upper 
Cretaceous, with others in the Cenozoic (Davis et al. 2022).

MATERIAL AND METHODS

Terminology essentially follows Guinot et al. (2013) and Davie 
et al. (2015a). Measurements are provided in millimetres, 
being taken at the maximum of the carapace (including ros-
trum and lateral teeth if present) and are reported as carapace 
length (cl) × width (w), respectively. The thoracic somites are 
numbered from 1 to 8. Pleonal somites are numbered from 1 
to 6. Thoracic sternal sutures are designated by the number 
of the two thoracic sternites that they involve, and thus are 
numbered from 1/2 to 7/8. The exposed pleurites at the level 
of the pereiopods are numbered from 5-7, corresponding to 
their respective sternites. Various specimens that had to be 
cleaned before being photographed were brushed so that the 
setae are not normally represented.

In order to facilitate future identifications in a group where 
there has been much confusion in the past, each diagnostic 
character is accompanied by a list of the main illustrations 
in the literature.

ABBREVIATIONS

Institutions
AM Australian Museum, Sydney;
ICZN International Code of Zoological Nomenclature, referred 

to as ‘the Code’ throughout the text;
MNHN Muséum national d’Histoire naturelle, Paris;
NHM  Natural History Museum, formerly British Museum 

(Natural History) BM (NH), London;
NHMUK  Palaeontology Collections, The Natural History 

Museum, London;
RMNH  The Naturalis (ex Rijksmuseum van Natuurlijke 

Historie), Leiden;
SMF  Senckenberg Research Institute and Natural History 

Museum, Franfurt am Main;
USNM  National Museum of Natural History, Smithsonian 

Institution, Washington D.C.;
ZRC  Zoological Reference Collection, Lee Kong Chian, 

Natural History Museum (formerly Raffles Museum 
of Biodiversity Research), National University of 
Singapore.

Morphology
G1  male first pleopod; 
G2  male second pleopod; 
mxp1, mxp3  first, third maxillipeds, respectively; 
P1-P5  pereiopods 1-5, respectively.

MOLECULAR STUDY

Sequences of the molecular markers 16S rRNA, 12S rRNA and 
COI produced for the Dorippoidea (including the Ethusidae) 
by Sin et al. (2009) and 16S rRNA by Fan et al. (2004, as 
Dorippinae) were retrieved from GenBank to be re-analysed, 
with the kind help of Valentin de Mazancourt (MNHN). 
Each dataset was aligned independently using Muscle algo-
rithm (Edgar 2004) implemented in MEGA 7 (Kumar et al.
2016). Quick Neighbor-Joining analyses performed with the 
same program showed no incongruencies among single-gene 
datasets. The concatenated dataset partitioned by gene and 
codon position for the COI was analysed with PartitionFinder 
(Lanfear et al. 2012) to determine the best-fit molecular 
evolution model of the three datasets using corrected Akaike 
Information Criterion. The following models were retained: 
GTR + I for 16S, 12S and COI 3rd codon position, SYM 
+ I for COI 1st position and GTR + I for COI 2nd posi-
tion. Using the partition and models, a Bayesian Inference 
(BI) phylogenetic analysis was performed with MrBayes 3.2 
(Ronquist & Huelsenbeck 2003) implemented in the CIPRES 
online platform (Miller et al. 2010). BI analyses consisted of 
four Markov chains and 10000000 generations with default 
number of chain swaps and sampling frequency of one tree in 
each 2000 generations. A chain temperature of 0.05 was used 
in all analyses. The convergence of each analysis was checked 
using Tracer ver. 1.4.1 (Rambaut et al. 2014); the two runs 
were considered converged if all effective sample size (ESS) 
values exceeded 200. Consensus trees were calculated after 
discarding the first 25% trees as burn-in. Independently, a 
Maximum Likelihood (ML) phylogenetic analysis was run 
with RaxML (Stamatakis 2014) also implemented in CIPRES. 
The robustness of nodes was assessed using rapid bootstrap-
ping with 1000 bootstrap replicates.
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MATERIAL EXAMINED AND/OR PHOTOGRAPHED

Dorippe frascone (Herbst, 1785). Philippines • 1♂ 29.7 × 
31.0 mm, 1 prepubertal ♀ 23.3 × 24.4 mm; Philippines, Panglao 
Island; stn D12; Exp. PANGLAO 2004; 28.VI.2004; T. Naruse 
det. D. quadridens; 11.IX.2008; ZRC 2008.0076. Papua New 
Guinea • 1 juvenile; Kavieng Lagoon; N coast of Manne I., 
silty coral slope to mud near mangrove; KAVIENG Exp. 
2014; stn KR36; 02°40.8’S, 150°42.7’E; 1-11 m; 8.VIII.2014; 
MNHN coll.; L. Corbari det. 2014; MNHN-IU-2014-2247 
• 1♀ juvenile 15.8 × 16.4 mm; Kavieng Lagoon, Nusa Chan-
nel, patch reed; KAVIENG Exp 2014; stn KD26; 02°39.4’S, 
150°40.3’E; 8-12 m; 14.VI.2014; MNHN coll.; L. Corbari det. 
2014; MNHN-IU-2014-2486 • 2 juveniles; Kavieng Lagoon, 
N coast of Manne I., sand with Caulerpa; KAVIENG Exp. 
2014; stn KD11; 02°40.6’S, 150°42.5’E; 15 m; 8.VI.2014; 
MNHN coll.; G. Poore & L. Corbari det. 2014; MNHN-
IU-2016-1010 and MNHN-IU-2016-1011.

Dorippe glabra Manning, 1993. Holotype. Australia • 
1 ovigerous ♀ 24.3 × 26.7 mm; Chambers Bay, NT; 12°13’S, 
131°35’E; Otter trawl; 38 m; A. A. Racek; 7.XI.1959; AM 
P13363.

Dorippe irrorata Manning & Holthuis, 1986. Holotype. 
Andaman Sea • ♂ 21.5 × 22.0 mm; south of Mergui Archi-
pelago; 9°54’N, 97°42’E; International Indian Ocean Expe-
dition, Anton Bruun Cruise 1; stn AB-21; 73 m; 24.III.1963; 
USNM 172495.

Dorippe quadridens (Fabricius, 1793). Egypt • 2♂, dry 
condition; Timsah Lake; Chen det. Dorippe frascone; Guinot 
det. D. quadridens 19.IV.2023; MNHN-IU-2000-19818 
(=MNHN-B19818). Madagascar • 5 specimens (including 
1 ♀ 29.5 × 30 mm); NW Madagascar, Ambaro Bay, N.O. 
Vauban; A. Crosnier coll.; II.1959; trawling; 5 m; mud; Chen 
det. D. frascone; Manning redet. D. quadridens; MNHN-
IU-2018-5193 (= MNHN-B18279) • 5♂, 1♀, 4 ovigerous 
♀(including ovigerous ♀ 30.0 × 31.0 mm); NW Madagascar, 
Ambaro Bay; trawling; 24.III.1965; R. Plante coll.; Manning 
det. 1984; revid. Chen H. 1987; MNHN-IU-2018-5198 
(MNHN-B11172). Vietnam (= Indochine) • 3♂ (including 
1♂ 33.0 × 33.5 mm), 1 ♀, 1 ovigerous ♀; Campagne du de 
Lanessan 1925-1929, N°116: Don A. Krempf 1930; Entry 
MNHN 7-1930; initially Dorippe dorsipes, Manning 1984 det. 
D. quadridens; MNHN-IU-2021-8757 (= MNHN-B11177). 
South China Sea • 1♂, 4♀ (including ♀ 38.1 × 33.7 mm); 
about 30 miles from Horsburgh Lighthouse; Hee Huat det. 
D. frascone, redet. D. quadridens; ZRC 1984.6307 • 1♂ 36.3 
× 38.1 mm; near Singapore, Hee Huat; 16.IX.1983; det. D.
frascone, redet. D. quadridens, ZRC 1984.6308. Thailand
• 2♂ 39.0 × 41.4 mm, 34.5 × 38.9 mm; Pattani Province, 
Movig Chik District, Bang Tawa crab fishing village (DY 03-
04); DCJ Yeo et al.; 20.II.2003; ZRC 2003.0126.

Dorippe sinica Chen, 1980. China • 1♂ 36.2 × 39.5 mm, 
1♀ 34.8 × 38.9 mm; Guangdong, Nanao Island, Y Cai & 
NK Ng; 12.XI.1998; ZRC 1999.0470. Japan • 1♂ 36.6 × 
38.6 mm; Kochi, Shikoku, Tosa Bay, Netzabfahl von Fischern; 
150-200 m; K. Sakai coll. and ded.; SMF 57855 • 1 ♂; 
Kochi, Shikoku, Tosa Bucht; 33°29.049’N, 133°35.707’E; 
leg. K. Sakai; ded. K. Sakai Dorippidae indet.; K. Sakai coll.; 

D. Guinot det. XII.2021; SMF 57856 • 1♂; Kochi, Usa, Ke-
noura; 33°26.316’N, 133°28.003’E; 18.X.1984; leg. K. Sakai; 
ded. K. Sakai Dorippidae indet.; K. Sakai coll.; D. Guinot 
det. XII.2021; SMF 57856 • 2♂; Kochi, Shikoku, Tosa Bu-
cht; 33°29.049’N, 133°35.707’E; R.V. Toyohata-maru; leg. 
K. Sakai; XII.2005; ded. K. Sakai Dorippidae indet.; K. Sakai 
coll.; D. Guinot det. XII.2021; SMF 57856 • 9 specimens; 
Wakayama, Tanabe-Bay; 33°43.001’N, 135°19.103’E; 40 m; 
26-27.X.1988; leg. K. Sakai; ded. K. Sakai; XI.2005; Dorip-
pidae indet.; K. Sakai coll.; D. Guinot det. XII.2021; SMF 
57856a (tissues extracted from 1♂ and 1♀ for genetic analysis) 
• 1♂; Wakayama, Tanabe-Bay; 33°43.001’N, 135°19.103’E; 
26.X.1988; leg. K. Sakai; ded. K. Sakai; XI.2005; Dorippidae 
indet.; K. Sakai coll.; D. Guinot det. XII.2021; SMF 57856 
• 1♂; Kagoshima, Nagashima; XI.1963; leg. K. Sakai; ded. 
K. Sakai Dorippidae indet.; K. Sakai coll.; D. Guinot det. 
XII.2021; SMF 57856.

Dorippe tenuipes Chen, 1980. Vietnam •♂ 19.0 × 20.0 mm, 
holotype of Dorippe miersi Serène, 1982; Nhatrang Bay; collect 
2541, trawlers catches, 15-20 m, muddy shell sand, Nguyen, 
Van Luom coll.; 24.VII.1969; MNHN-IU-2008-12890 
(= MNHN-B7279) • 2 paratypes of Dorippe miersi Serène, 
1982, 1♀ 23.0 × 25.0 mm; same data as for holotype; 
24.VII.1969; MNHN-IU-2008-10599 (= MNHN-B7280) 
• 1♀ 24.0 × 26.0 mm; same data as for holotype; MNHN-
IU-2008-10600 (= MNHN-B11180). South China Sea
• 1♀ 24.0 × 26.0 mm, paratype of Dorippe miersi Serène, 
1982 (as. 48.927); same data; MNHN-IU-2008-10600 • 1♂
21.0 × 25.0 mm; 20°30’N, 113°00’E; 68 m; Chen H. coll.; 
18.IV.1960; MNHN-IU-2018-5192 (= MNHN-B8937) 
• 1♂ 13.2 × 14.2 mm, 1 ovigerous ♀ 17.3 × 19.6 mm; 
21°00’N, 113°00’E; mud-sand; coll. Qi; 10.II.1960; ZRC 
1999.0009.

Dorippe trilobata Manning, 1993. Holotype. Australia • ♂
20.5 × 21.1 mm; off Mitchell River, Admiralty Gulf, Western 
Australia; 13°52’S, 126°45’E; Otter trawl over silty bottom; 
18 m; C. O’Connor; 18.IV.1978; AM P27124.

Dorippoides facchino (Herbst, 1785). India • 8♂, 6♀ (in-
cluding 1 postpubertal ♀ 19.0 × 22.0 mm); Pondicherry Bay; 
Maindron coll. 1882; Chen det. 1987; MNHN-IU-2018-5199 
(= MNHN-B19817). South China Sea • 1 ovigerous ♀ 21 × 
25 mm; trawl; 37 m; Chen leg. 1987; MNHN-IU-2018-5195 
(= MNHN-B18802) • 1 ovigerous ♀ 20.3 × 26.2 mm; 
c. 150 miles, off Singapore, Hee Huat; 28.VIII.1983; ZRC 
1984.5347 • 1♂ 25.3 × 32 mm; Malaysia, Johore, Pontian; 
CM Yang; 31.III.1991; ZRC 1991.6672. 

Dorippoides nudipes Manning & Holthuis, 1986. Mada-
gascar • 1♂ 18.0 × 20.0 mm; Ambaro Bay; trawling; 3 m; 
zone d’herbier; A. Crosnier coll.; XI.1959; Chen H. det. 
1986; MNHN-IU-2018-5200 (MNHN-B18276). Iran • 
1♂ 16.2 × 19.4 mm; M. Safael; V.2020; ZRC 2017.1227. 
South Africa • 1♀ 21.6 × 29.5 mm; vicinity of Tugela river 
mouth; trawled 15-35 m; coll. S. Fennesy; 27-31.V.2006; 
ZRC 2009.0885. India • 1♂ 12.2 × 13.5 × mm, 1♀ 15.8 
× 18.1 mm; Muttom fish port; shallow water trawlers; Tamil 
Nadu, southwestern India; coll. and det. PKL Ng, III.2017; 
ZRC 2017.0874.
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Guinot D.

Heikeopsis japonica (von Siebold, 1824). Japan • 1♂ 25.0 × 
27.3 mm, ♀ 23.5 × 26.7 mm; Chaffanjon coll. & leg.; entry 
MNHN 174-1896; E.-L. Bouvier det. 1899 Dorippe japonica; 
dry condition; MNHN-IU-2000-4091 (= MNHN-B4091) • 
1♀ 16.8 mm; dry condition; Japan Sea; MNHN-IU-2000-34 (= 
MNHN-B34) • 5♂, 2♀; Tokushima, Yoshinogawa; 34°3.489’N, 
134°38.697’E; vend. Iuchi, K. Sakai coll.; det. Heikea japonica 
(Von Siebold, 1824), D. Guinot verif., XII.2021; SMF 57849 
• 8♂, 5♀; Tokushima, Komatsujima; 6.XI.2001; leg. K. Sakai; 
ded. K. Sakai Dorippidae indet.; K. Sakai coll.; D. Guinot 
det. XII.2021; SMF 57856 • 15♂ (22.5 × 24.3 mm, 24.2 × 
25.4 mm), 8 ♀; Tokushima, off Okrnose, Tsuda-Tokushima; 
14.II.2002; leg. Iuchi; ded. K. Sakai Dorippidae indet.; K. 
Sakai coll.; D. Guinot det. XII.2021; SMF 57856 • 8♂, 10 ♀
(some damaged); Hiroshima, Honshu, Inland See, Onom-
ichi bei, Fukuyama; 34°25’N, 135°26’E-34°25’N, 135°26’E;  
10 m; VI.1979-VIII.1979; N. Wasaki det. Heikea japonica
von Siebold (1824); D. Guinot verif. XII.2021; SMF 57856 
and ex 15130 • 1 small specimen; Wakayama, Tanabe-Bay; 
33°43.001’N, 135°19.103’E; 40 m; 26-27.X.1988; leg. K. Sakai; 
ded. K. Sakai XI.2005, Dorippidae indet.; K. Sakai coll., 
D. Guinot det. XII.2021; SMF 57856 (tissue extracted for 
genetic analysis) • 4 specimens; Tokushima, Komatsu-Jima; 
9.VI.1991; leg. K. Sakai; ded. K. Sakai Dorippidae indet., K. 
Sakai coll.; D. Guinot det. XII.2021; SMF 57864b • 3♂; no 
further information; leg. K. Sakai; ded. K. Sakai Dorippidae 
indet.; K. Sakai coll. D. Guinot det. XII.2021; SMF 57856 • 
1 ovigerous ♀; Wakayama, Honshu, Halbinsel Kii, Minabe, 
Sakai (Village), Shrimp-Net; V.1951; ded. Kohno Dorippidae 
indet.; K. Sakai coll.; D. Guinot det. XII.2021; SMF 57856. 

?Heikeopsis aff. japonica (von Siebold, 1824). North China 
Sea • 1 ♂ 29.0 × 30.3 mm, 1 ovigerous ♀ 24.4 × 26.5 mm; 
coll. 10.XII.1959; H. Chen det. Dorippe japonica and leg.; 
MNHN-IU-2018-5197 (= MNHN-B18801). China • 1 ♂
21.9 × 24 mm, 1♀ 23.4 × 26.4 mm; seas off Qingdao, 
Tuanda, Fishermen, via P. K. L. Ng; 23-25.VIII.2002, det. 
H. japonica; ZRC 2002.0491.

Medorippe lanata (Linnaeus, 1767). Benin • 7♂, 3♀, 3 ovi-
gerous ♀ (including 1♀ 22.4 × 28.6 mm); Dahomey Coasts; 
Stn CH40; 6°11’N, 2°12’E; 40-45 m; 21.VII.1964; A. Cros-
nier coll. et det. Dorippe armata; MNHN-IU-2018-5196 (= 
MNHN-B16380, pro parte) • 1♂ 18.5 × 23.2 mm; Dahomey 
Coasts; 6°11’N, 2°12’E; 40-45 m; A. Crosnier coll.; IV.2009; 
Guinot det. M. lanata; ZRC 2009.0411 (ex MNHN). Sen-
egal • 5 specimens (including 1♂ 26.0 × 32.0 mm); off Joal, 
Gérard Tréca; V.1949, Cremoux coll., Monod Th. 1952 det.; 
MNHN-IU-2009-2000 (= MNHN-B21493). Republic of 
Congo • 3 specimens (including 2♂ 26.0 × 30.0 mm and 
cw 27.5mm, damaged); north of mouth of Congo River; 
R.O.C.); 20-30 m; VIII.1963; MNHN-IU-2009-2001 (= 
MNHN-B13583). Morocco • 8 specimens (including 1♀
18.0 × 24.0 mm); Vanneau; Stn 70; 30°25’N, 09°51’W; 85 m; 
24.VIII.1925; MNHN-IU-2009-2002 (= MNHN-B26115). 
No data • 1♂ 23.2 × 28.9 mm, 1♀ 23.2 × 28.9 mm; no data; 
ZRC 2009.0412 (ex MNHN). Israel • 1 ovigerous ♀ 21.2 × 
27.7 mm; Haifa Bay; 43 m; Galil; V.1997; ZRC 1999.0632. 
?Mediterranean Sea • dissected 3 ♂, 2 ♀ (including 1♀ 17.8 × 

23.0 mm); dehydrated specimens for skeletal preparation by 
Sylvie Secretan (MNHN-IU-2021-8745) • 5♂ and 10♀
(incomplete), in alcohol; specimens for skeletal preparation 
by Sylvie Secretan (MNHN-IU-2021-8746).

?Medorippe crosnieri Chen, 1988. Holotype. Madagas-
car • ♂ 15.7 × 19.9 mm; N. W. Madagascar; Campagne 
CREVETTIERE 1972; N.O. Vauban; Stn CH47; 15°20’S, 
46°12’E; 245-250 m; low-calcareous sandy silt; A. Crosnier 
coll.; 7.XI.1972; MNHN-IU-2009-1995 (= MNHN-B18269, 
erroneously B18219 in Chen 1988). Paratypes. Madagascar • 
2 ♂ 10.0 × 12.0 mm, 13.0 × 15.8 mm; Campagne CREVET-
TIERE 1972, N.O. Vauban; Stn CH44; 15°26’S, 46°01’E; 
200-210 m moderately calcareous sands; A. Crosnier coll.; 
7.XI.1972; MNHN-IU-2009-1996 (= MNHN-B18358) 
• 1 ♀ 9.9 × 12.0 mm; Campagne CREVETTIERE 1972, 
N.O. Vauban; Stn CH52; 15°21’S, 46°12’E; 150 m; sandy silt 
moderately calcareous; A. Crosnier coll.; 8.XI.1972; MNHN-
IU-2009-1997 (= MNHN-B18365) • 1♂ 21.1 × 25.9 mm; 
Mozambique Channel, Maputo transect; MAINBAZA Ex-
pedition; R.V. Vizconde de Eza; CP 3132; 25°11’S, 35°02’E, 
101-102 m; Bouchet, Rosado & Strong coll.; 10.IV.2009; 
MNHN-IU-2009-1998 • 1♂ young 12.0 × 15.0 mm; Ma-
puto transect; MAINBAZA Expedition; R.V. Vizconde de Eza; 
CP 3130; 25°53’S, 33°07’E; 112-127m; Bouchet, Rosado & 
Strong coll.; 09.IV.2009; Guinot det., MNHN-IU-2009-1999. 

Neodorippe callida (Fabricius, 1795). China • 2♀, dry condi-
tion; Amoy, N°70; VII.1932; Entry MHNH 1-1937, MNHN-
IU-2000-28984 (= MNHN-B28984) • 5♂, 3♀ (including 
1♂ 12.0 × 12.0 mm, 1♀ 13.5 × 14.3 mm); Amoy, C. F. 
Wang coll.; VII.1925; Manning det.; MNHN-IU-2021-8738 
(= MNHN-B11170). Singapore • 1♂ cl 11 mm, 1♀; Ng 
P. K. L. coll.; 30.V.1991; det. et leg.; MNHN-IU-2021-8739 (= 
MNHN-B29083). Thailand • 1♂ 13.5 × 14 mm, 1♀ 14.0 × 
15.0 mm; Andaman Sea, Phuket, S. Chaitiamuong et al. coll.; 
XII.1998, P. Ng det. and leg.; MNHN-IU-2016-10754 (ex 
ZRC 1998.1116). Malaysia • 1 ♂ 15.6 × 14.1 mm, 1♀ 16.1 × 
15.8 mm; off Kuala Lumpur; ZRC1993.386-391. Singapore
• 1 young ♂ 10.1 × 10.3 mm, 1♀ 11.2 × 11.5 mm; Changi 
Point Beach; HH Tan et al.; 8.III.2001; ZRC 2018.0445.

Neodorippe simplex Ng & Rahayu, 2002. Paratypes • Indone-
sia • 1♂, 1 ♀; Irian Jaya, Freeport, Timika; Stn EM870; Trawled; 
16.XII.1997; ENU workers coll.; MNHN-IU-2014-11222 
(ex ZRC 2001.2272).

Nobilum histrio (Nobili, 1903). China • 1 ovigerous ♀
24.0 × 27.0 mm; Amoy; Wang C. F. coll.; VII.1925; MNHN-
IU-2021-8740 (= MNHN-B11171). Malaysia • 1♂ 21.0 × 
22.4 mm, 1 ovigerous ♀ 22.1 × 24.7 mm; Johore, Pontian; CM 
Yang; 31.III.1991; ZRC 2002.0491 • 1♂ 23.4 × 23.7 mm; 
Johore; Pontian; ZRC 1984.57445747.

Paradorippe granulata (De Haan, 1841). China • 1♂, 1♀
22.7 × 24, 7 mm; Tuandao, off Quingdao; fishermen coll.; 23-25.
VIII.2002; P. Ng det.; 25.VIII.2002; MNHN-IU-2016-10753, 
ex ZRC 2002.0492. Japan • 1♂ 11.0 × 11.0 mm; vicinity of 
Tokyo; Harmand J. coll.; 1906; MNHN-IU-2021-8743 (= 
MNHN-B11181) • 2 damaged specimens (♀ cw 17.0 mm); Bou-
card coll. et leg.; entry MNHN 83-1898, MNHN-IU-2021-8744 
(= MNHN-B19825). Taiwan • 1 ♂ 23.6 × 27.3 mm; NE Tai-
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wan, I-Lan county, Tahsi; K. X. Lee; 2000; ZRC 2001.0014 • 
1 ♂; NE coast of Taiwan, off Suao; Fishing boat Rih-Jheng 101
Taiwan 2004; CP263; 101-106 m; 24°31.45’N, 121°53.34’E; 
Chan & Cosel leg.; 1.IX.2004; MNHN-IU-2016-5224. Japan
• 1 ovigerous ♀; 23.2 × 25.7 mm, off Hota, Uchibo coast off 
Boso Peninsula; T. Komai; 22.VIII.1997; ZRC 1999.0082 • 
2♂, 15♀; Kochi, Shikoku, Tosa Bucht vor Mimase, Trawl, 60-
70 m; 23.X.1979; M. Türkay leg. and det. Heikea japonica, D. 
Guinot det. X.2021; SMF 57856 • 7 specimens; Tokushima, 
Komatsu-Jima; 9.VII.1991; leg. K. Sakai, K. Sakai coll.; ded. 
Dorippidae indet.; D. Guinot det. XII.2021; SMF 57856 • 
1♀ (large, without pleon); Wakayama, Honshu, Halbinsel Kii, 
Minabe, Sakai (Village), Shrimp-Net; V.1951; ded. Kohno 
Dorippidae indet.; K. Sakai coll.; D. Guinot det. XII.2021; 
SMF 57856 • 3♂, 2♀, 2 ovigerous ♀; Kochi, Shikoku, Tosa 
Bucht; 33°29.049’N, 133°35.707’E; leg. K. Sakai; ded. K. Sakai 
Dorippidae indet.; K. Sakai coll.; D. Guinot det. XII.2021; 
SMF 57856 • 2♂, 1♀, 1 ovigerous ♀; Mie, Toba, leg. Yamashita; 
ded. K. Sakai Dorippidae indet.; K. Sakai coll.; D. Guinot det. 
XII.2021; SMF 57860 • 1♂; no further information; 30 m; 
5.II.1986; R.V. Toyohata-maru; ded. K. Sakai Dorippidae 
indet.; K. Sakai coll.; D. Guinot det. XII.2021; SMF 57856. 

Philippidorippe philippinensis Chen, 1986. Philippines • 
Holotype. ♂ 25.2 × 30.0 mm; between Luçon & Lubang; 
Campagne MUSORSTOM 2; N.O.Coriolis; Stn CP06; 
13°56’N, 120°22’E; 136-152 m; Bouchet coll.; 20.XI.1980; 
MNHN-IU-2008-10971 (= MNHN-B18190) • 1♂, 1♀
26.0 × 33.0 mm; W Luçon; Campagne MUSORSTOM 3, 
N.O. Coriolis; stn CP101; 14°00’N, 120°18’E; 194-196 m; 
Bouchet & Triclot coll.; 1.VI.1985; MNHN-IU-2018-5201 
(= MNHN-B18913) • 1♂ 23.0 × 29.3 mm; 1 ovigerous ♀
25.2 × 33.2 mm; Bohol Province, NW of Panglao Island; 
J. Arbasto; 2006; ZRC 2016.0240.

Phyllodorippe armata (Miers, 1881). Côte d’Ivoire • 42 speci-
mens (including 1♀ 13.0 × 19.0 mm); Guinean Trawling Sur-
vey II; La Rafale, Dr 8; 5°09’N, 4°39’W; 15 m; 31.III.1964; 
MNHN-IU-2021-8731 (= MNHN-B24199). Benin • 2♂
(including 1♂ 20.0 × 25.5 mm), 1♀; Dahomey (= Benin); 
Stn CH40; 6°11’N, 2°12’E; 40-45 m; A. Crosnier coll. et det.; 
21.VII.1964; MNHN-IU-2009-2004 (= MNHN-B16380 pro 
parte). Sierra Leone • 1♂ 15 × 21 mm; Gulf of Guinea, Sherbro 
Island; Calypso 1956 Expedition; N.O. Calypso, St. CH11; 
7°20’N, 12°39’W; 30-34 m; Marche-Marchad coll.; 19.V.1956; 
MNHN-IU-2009-2006 (= MNHN-B13555). Republic of 
Congo • 1 ovigerous ♀ 15.0 × 22.8 mm; Congo, off Pointe 
Noire; Crosnier coll.; Guinot det.; MNHN-IU-2009-2005 (= 
MNHN-B16385). Guinea • 1♂ 12.3 × 16.2 mm, 1 ovigerous 
♀ 11.9 × 16.6 mm; Guinean Trawling Survey, Guinea II; 15 m; 
La Rafale; 3.IV.1964; ZRC 2009.0413 (ex MNHN-B24202).

CORRECT AUTHORSHIP OF BRACHYURAN NAMES

BY H. MILNE EDWARDS (1837): THE CASE OF THE DORIPPIDAE

The concept of authorship in zoological taxonomy and nomen-
clature has evolved over time, and nowadays the Code credits 
authorship of a nomen to the publication (with its original 
author and date) where it was first published and made no-
menclaturally available (ICZN 1999, 2012; Dubois 2012). 

Henri Milne Edwards (1834, 1837), in Histoire naturelle 
des Crustacés, proposed many new nominal taxa at the rank 
of the family group and also class-series nomina (see Guinot 
et al. 2013: 17, Nomenclatural ranks) by providing substantial 
diagnoses, keys and lists of included taxa, often in ‘tribes’ that 
roughly correspond to higher-ranked taxa (= class-series taxa). 
He establised the foundations of brachyuran carcinology. His 
new groups, including families, were introduced in French, 
not in Latinised form, so that virtually all of them were re-
jected on account of the authors who first Latinised them, 
such as MacLeay (1838), De Haan or Dana at various dates. 

The question of whether H. Milne Edwards’s names are 
scientific names or vernacular names must be referred to the 
Code. This point of discussion remains ambiguous since, ac-
cording to the articles of the Code, the definitions of ‘vernacular 
name’ are not absolutely similar in the English and French 
glossaries. It should be noted that the H. Milne Edwards’s 
nomina were proposed “only for zoological nomenclature” as 
opposed to “nomina of an animal or animals in a language used 
for general purposes” (Code, Article 1 and Glossary p. 109), 
see the discussion in Kottelat (2001: 609). Another point is 
that the criterion of Latinisation is nowhere required by the 
Code (Article 11.3) and the annexed examples very explicitly 
allow the use of non-Latin words. In any event, the family-
group names, when first published in non-Latinised form by 
H. Milne Edwards (1834, 1837), meet all the criteria in ac-
cordance with the provisions of the ICZN (Code, Art. 11.7). 
They are available with their original authorship and date 
since, when they were Latinised by the first revisor, they were 
explicitely recognised as belonging first to H. Milne Edwards 
and were then generally accepted as valid by the majority of 
authors interested in the group and most often as dating from 
that first publication in its original form (Code, Art. 11.7.2). 
Thus, given the general acceptance, in strict application of 
the ICZN rules and if the international spirit of fairness can 
prevail, most of the names in the Histoire naturelle des Crus-
tacés should be credited to H. Milne Edwards (see Davie et al.
2015c: 1052; also Poore 2016: 249). 

Here we will consider the particular case of the tribe Dorip-
piens, which is similar to the cases of the family-group names 
Homolidae H. Milne Edwards, 1837 (Homoliens H. Milne 
Edwards, 1837) treated by Guinot et al. (2013: 301) and Ge-
carcinidae H. Milne Edwards, 1837 (Gécarciniens H. Milne 
Edwards, 1837) treated by Guinot et al. (2018: 601). The 
family-group name Dorippiens was coined by H. Milne Ed-
wards (1837: 151, 153) (spelt Dorypiens p. 99) for a tribe of 
crabs (within the ‘family’ Oxystomes, p. 96) with a diagnosis 
mentioning the main characters (unusual inhalant respiratory 
openings, broad and posteriorly tilted thoracic sternum, dorsal 
insertion of the last two pereiopods) but in a non-Latinised 
form. Only a year later, MacLeay (1838: 55, 69, 71), accord-
ing to whom (p. 5) H. Milne Edwards based his groupings 
on “analogies […] mistaken for affinities”, Latinised the 
name for the ‘stirpe’ [sic] he called Dorippina without any 
mention of the Dorippiens and with only a brief indication 
of characters. The nomen was emended to Dorippidae by 
White (1847: 53). According to Holthuis & Manning (1985: 
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305) the attribution to De Haan (1841) of the family name 
Dorippidae on the Official List of Family Names in Zool-
ogy (as Name no. 355, in Opinion 688 of the International 
Commission on Zoological Nomenclature) was inaccurate, 
hence their proposal to “correct this error” by acknowledging 
MacLeay’s “first use”.

However, leading scientists, not least, have recognised the 
priority of H. Milne Edwards: De Haan (1841: 119, 120) 
who writes “Dorippidea, Edwards”; Alcock (1896: 273) who 
writes “Dorippiens, Milne Edwards”; Miers (1886: 326) who 
first cites “Dorippiens H. Milne Edwards, 1837”; Chen & 
Sun (2002: 208) who first cite “Dorypiens” and “Dorippi-
ens” of H. Milne Edwards; and Holthuis & Manning (1990: 
5) first mentioning the name of H. Milne Edwards for the 
family Dorippidae but explicitly regarding “Doryppiens” 
and “Dorippiens” as French vernacular names. For most 
carcinologists including Guinot et al. (2013, 2019) and Ng 
et al. (2008: 59), although the priority of H. Milne Edwards 
is implicitly or explicitly acknowledged, the authorship is 
commonly attributed to MacLeay, 1838 (Davie 2002: 155; 
Poore 2004: 324), or sometimes to De Haan, 1833 (Gui-
not 1977, 1978), or to Dana, 1852 (Ortmann 1892: 553; 
Rathbun 1937: 75).

With reference to the above considerations, the family-group 
name Dorippiens H. Milne Edwards, 1837 meets all the criteria 
of availability in accordance with the provisions of the Code
(ICZN, Art. 11.7, 11.7.2). This Art. 11.7.2 indeed stipulates 
– and this is the case here as shown as the many examples of 
quotes listed above show – that “If a family-group name was 
published before 1900, in accordance with the above provi-
sions of this Article but not in latinized form, it is available 
with its original author and date only if it has been latinized 
by later authors and has been generally accepted as valid 
by authors interested in the group concerned and as dating 
from that first publication in vernacular form”. Therefore, the 
authorship of the family-group name Dorippidae is hereby 
ascribed to H. Milne Edwards (1837).

HISTORICAL ACCOUNT

The first mention of a dorippid, Notogastropus Vosmaer, 1763 
or Noto-gastropus Vosmaer, 1765, from Indonesia, appeared in 
a non-binominal work, so this generic name is not available 
and has been placed on the Official Index of Rejected and 
Invalid Generic Names in Zoology (International Commission 
1987b: 132) in Opinion 688 (International Commission 1964: 
17). It corresponds to the Cancer frascone of Herbst (1785), a 
valid species now known as Dorippe frascone (Herbst, 1785).

In establishing Dorippe, Weber (1795: 93) listed several spe-
cies, including Cancer quadridens Fabricius, 1793 (Fabricius 
1793) and Cancer lanatus (Linnaeus, 1767), and only with 
questionable allocation and without type designation. Dorippe
Fabricius, 1798, junior homonym and junior objective syno-
nym of Dorippe Weber, 1795 is an invalid generic name. At 
that time, Dorippe astuta Fabricius, 1798 and Dorippe callida
Fabricius, 1798 (Fabricius 1798) were both nomina nuda. 
Therefore, as Cancer quadridens Fabricius, 1793, the only valid 
species included in the original description of Dorippe, was 

selected as type species of Dorippe by Holthuis (1962: 54, 55), 
the name was placed on the Official List of Generic Names in 
Zoology (International Commission 1987b: 83) in Opinion 
688 (International Commission 1964: 16). A synonym of 
Dorippe quadridens (Fabricius, 1793) is the Cancer dorsipes of 
Linnaeus (1764), later the Dorippe dorsipes of many authors, 
a species often misidentified, so that many D. dorsipes in the 
literature actually belong to another species, Dorippe sinica 
Chen, 1980. The Cancer dorsipes of Linnaeus (1758), based 
on a figure from Rumphius (1705: pl. 10, fig. 3) showing 
a crab from ‘India’, is not a dorippid but is a raninoid now 
known as Notopus dorsipes (Linnaeus, 1758) (Holthuis 1962). 

Before 1969, the family Dorippidae contained only those 
species that were all assigned to the genus Dorippe. In their 
revision, Serène & Romimohtarto (1969) divided Dorippe
into three genera and two subgenera: Dorippe, comprising the 
nominotypic subgenus and the new subgenus Dorippoides; the 
new genus Neodorippe, including the nominotypical subgenus 
and their new subgenus Nobilum; and the new genus Para-
dorippe. They recognised 10 species within their Dorippinae. 
Subsequently, Manning & Holthuis (1981) added two new 
genera, Medorippe and Phyllodorippe, and raised all of the 
subgenera recognised by Serène & Romimohtarto (1969) to 
genus level. Meanwhile, Chen (1980) described from China 
two new species of Dorippe, D. sinica and D. tenuipes, the lat-
ter being the senior synonym of the contemporary D. miersi
of Serène (1982). Chen (1986a) described the new genus and 
species Philippidorippe philippinensis. In 1986, Manning & 
Holthuis gave preliminary accounts of four new species: 
Dorippe irrorata, Dorippoides nudipes, Nobilum arachnoides,
and Paradorippe cathayana (see Subsequent misdesignation 
of paratypes by Holthuis & Manning (1990)). Chen (1988) 
described Medorippe crosnieri from Madagascar. Dai & Yang 
(1991: 51), not yet having seen the revision by Holthuis & 
Manning (1990) and taking into consideration the ‘common’ 
characters and ‘similarities’ shared by the subgenera recog-
nised by Serène & Romimohtarto (1969), had preferred to 
recognise only one genus Dorippe, the species being distin-
guished mainly by their first gonopods as indicated in their 
identification key. 

Holthuis & Manning (1985: 304, 305), stating that the new 
genus Neodorippe Serène & Romimohtarto (1969: 3, 4, 11) 
was clearly based on a misidentified type species, Dorippe astuta
Fabricius, 1798 (a junior synonym of Cancer facchino Herbst, 
1785), submitted a proposal to the International Commission 
on Zoological Nomenclature. Under its Plenary Powers, the 
Commission designated Dorippe callida Fabricius, 1798 as 
the type species of Neodorippe and placed both Neodorippe
and Dorippoides (with Dorippe facchino as the type species) on 
the Official List of Generic Names in Zoology (1987a: 139, 
Opinion 1437; 1987b). The Dorippe astuta of Weber (1795, 
nomen nudum) and of Fabricius (1798) is synonymous with 
Dorippoides facchino (Herbst, 1785). 

The revision of Holthuis & Manning (1990), based on 
examination of type specimens of the oldest species in the 
museums of Washington, Copenhagen, Leiden, London and 
Paris, and reordering all the names in the literature, revealed 
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the need for considerable changes in nomenclature. These 
authors have contributed greatly to a better understanding 
of the group by studying each species at length, by provid-
ing several keys, long diagnoses and descriptions, numerous 
figures, as well as a complete re-evaluation of synonymies, 
biological and geographical considerations. The result was 
the recognition of 17 species and nine genera, including a 
new genus, Heika. Dorippe quadridens was removed from the 
synonymy of Dorippe frascone (Herbst, 1785), and Medorippe 
crosnieri was considered a synonym of M. lanata (Linnaeus, 
1767) (see Figs 22; 23 and Remarks about the validity of Me-
dorippe crosnieri). Two new species of Dorippe, D. glabra and 
D. trilobata, found among the collection in the Australian 
Museum, Sydney (see Springthorpe & Lowry 1994; Davie 
2002), were established by Manning (1993). Neodorippe
Serène & Romimohtarto, 1969, previously monotypic, was 
augmented by a new species, N. simplex from Irian Jaya, by 
Ng & Rahayu (2002). Ng et al. (2008) proposed the replace-
ment name Heikeopsis for Heikea Holthuis & Manning, 1990 
(type species: Dorippe japonica von Siebold, 1824) that is a 
junior homonym of Heikea Isberg, 1934, a bivalve mollusc. 
No other new species or genera have been created since then.

In the first application case of the Autopoiesis Theory (de-
rived from the cognitive neuroscience) to crustacean taxonomy, 
Watabe (2007: 56) recognised: the Dorippidae (represented 
only by the genus Dorippe), the Heikeidae (represented by the 
Recent genera Heikea, Medorippe, Neodorippe, and Nobilum), 
the Paradorippidae represented only by the genus Paradorippe), 
and the Philippidorippidae (represented only by the genus 
Philippidorippe). But these taxa are not available since they 
do not fulfil the requirements of the International Code of 
Zoological Nomenclature (ICZN 1999).

SUBSEQUENT MISDESIGNATION OF PARATYPES

BY HOLTHUIS & MANNING (1990)
In anticipation of their major revision in 1990, Manning & 
Holthuis were led in 1986 to pre-describe several new spe-
cies by extracting only certain data. They explain in the in-
troduction (Manning & Holthuis 1986: 363) that, due to 
the unforeseen delay in the publication of their revision and 
to satisfy requests from colleagues for species pre-labelled in 
some museums with new but unpublished names, they will 
make the names of these new taxa available in a preliminary 
note, i.e., in 1986: there they describe the new species on the 
basis of a single specimen, the holotype, and with a minimum 
of figures. But later in their revision (Holthuis & Manning 
1990) they designated paratypes for the same species, even 
in some cases from a provenance other than that of the type 
or type series. This subsequent action is not admissible under 
the ICZN rules, and these paratypes are invalid.

The four cases of invalid paratypes are listed below:
Dorippe irrorata Manning & Holthuis, 1986. In Manning & 

Holthuis (1986: 363): holotype, male 21.5 × 22.0 mm, An-
daman Sea, south of Mergui Archipelago; 09°54’N, 97°42’E; 
73 m, International Indian Ocean Expedition, Anton Bruun
(USNM 172495) (Fig. 14H, I). But a female from the same 
expedition and from a close provenance, and indicated as de-

posited in the same institution, was designated as a paratype 
by Holthuis & Manning (1990: 15). 

Dorippoides nudipes Manning & Holthuis, 1986. In Man-
ning & Holthuis (1986: 364): holotype, male 17.00 × 
19.00 mm, Massawa, Ethiopia, Red Sea, RMNH no. D.35530. 
But numerous specimens from the Red Sea (including the 
holotype), as well as lots from the Gulf of Aden, Gulf of Oman, 
Persian Gulf and Madagascar, are designated as paratypes by 
Holthuis & Manning (1990: 66-68) (“All specimens exam-
ined, other than the holotype and the two specimens from 
Karachi, are paratypes”) and listed as deposited in several 
different institutions. 

Nobilum arachnoides Manning & Holthuis, 1986. In Man-
ning & Holthuis (1986: 364): holotype, male 15.8 × 16.7 mm, 
Japan, Inland Sea, near Kobe, Challenger; 19 May1875, BM 
(NH) 84.44. But two males from the Inland Sea are desig-
nated as paratypes by Holthuis & Manning (1990: 72, as 
Heikea arachnoides) and indicated as deposited in the British 
Museum (currently NHM) with the numbers 1903.6.7.5 
and 1903.6.7.10. 

Paradorippe cathayana Manning & Holthuis, 1986. In 
Manning & Holthuis (1986: 365): holotype, male 16.8 × 
18.2 mm, China, Jimei, Fujian Province, USNM 57762. But 
several specimens from China are designated as paratypes by 
Holthuis & Manning (1990: 113) and indicated as deposited 
in the British Museum (currently NHM) and the USNM.

All such paratype designations should be mentioned as 
invalid on all listed specimens of the species cited above and 
deposited at the relevant institutions.

MORPHOLOGICAL FEATURES OF DORIPPIDAE

Interpretation of grooves on the carapace dorsal surface 
in Dorippidae
It is difficult to interpret adequately the grooves in brachyuran 
families and to recognise homologies, especially between podo-
tremes and eubrachyurans. In their revision of the Dorippidae, 
Holthuis & Manning (1990: fig. 1, as Dorippinae) provided 
a schematic figure (Fig. 5A) showing the terminology they use 
to refer to grooves and elevations of the carapace. The bran-
chiocardiac groove, sometimes flanked by a pair of branchial 
lobes, is placed as usual and is not questioned. But the two 
main grooves that cross the carapace, both meeting medially 
in their figure, are problematic. The anterior one, drawn some-
what straight, which separates the mesogastric and metagas-
tric regions, is called the ‘cervical groove’; the second, much 
more posterior and concave, is called the ‘branchial groove’. 
Unfortunately, such a pattern of grooves is not found in any 
dorippid. Examination of dorippid specimens of all species 
shows that, quite consistently, the anterior groove is convex 
and the posterior groove concave (according to Holthuis & 
Manning, usually ‘cervical’ and ‘branchial’, respectively). In 
fact, Holthuis & Manning’s (1990) interpretation corresponds 
to that of various authors: Bouvier (1897b: 60) for whom 
the grooves in dorippids are the same as those of Dromiidae 
De Haan, 1833 (including the Homolodromiidae Alcock, 
1900), with two major transverse grooves: cervical, bearing 
the pair of gastric pits, and branchial; Bouvier (1898: 103) 
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who stated that the Dorippidae “must be considered as modi-
fied Dromiidae”; Ihle (1916: 98, figs 30, 46, in Ethusa) who 
depicted the cervical and branchial grooves as in Dromioidea 
De Haan, 1833. Our interpretation for the Eubrachyura is 
quite different (see below).

Significantly, however, Holthuis & Manning (1990) have 
introduced in their descriptions of several species an additional 
groove, a ‘precervical groove’, which is not shown in their 
fig. 1 and is only occasionally mentioned in the text: p. 17 
for Dorippe irrorata; p. 39 for D. sinica; p. 43 for D. tenuipes; 
p. 98 for Neodorippe callida; p. 114 for Paradorippe cathayana. 
Sometimes (e.g. on their p. 8 for the diagnosis of Dorippe)
a ‘precervical ridge’ is quoted instead; in other cases it is not 
mentioned at all, when in fact it is present. Comparing the 
grooves as named in their descriptions and depicted in the 
corresponding drawings, we must admit that we have not 
been able to recognise homologous grooves, making their 
interpretation unclear.

The explicit description by Holthuis & Manning (1990: 
114, fig. 46) of Paradorippe cathayana Manning & Holthuis, 
1986 does not match their figure 1 (Fig. 5A), and is difficult 
to comprehend in this context: “Precervical groove deeper 
and better marked than cervical, deepest at lateral margins, 
forming distinct indentation there”; no mention is made of 
a branchial groove. However, in other species of Paradorippe, 
a genus that is very homogeneous in its groove pattern, the 
description changes radically, e.g. in P. australiensis (Miers, 
1884), where no mention is made of a precervical groove: 
“Cervical and branchial grooves well marked but shallow, 
only faintly indicated across midline” (Holthuis & Manning 
1990: 110, figs 44, 45a). The mention of a precervical groove 
in only one Paradorippe species (P. cathayana) and not in 
the other four species is inconsistent. As in the case of P. ca-
thayana, the diagnosis of Neodorippe callida (Fabricius, 1798) 
mentions a precervical groove: “deep cervical, precervical, 
and branchiocardiac grooves” (Holthuis & Manning 1990: 
98, figs 40, 41a, 42a) (Fig. 20A, B). Again, a contradiction 
can be found between the generic and specific descriptions 
of Nobilum and N. histrio (Fig. 21A) “Cervical and branchial 
grooves distinct” versus “Branchial and branchiocardiac grooves 
very distinct, precervical grooves also distinct but less deep” 
(Holthuis & Manning 1990: 104 and 105, respectively, see 
fig. 43a). The genus Dorippe (Figs 10; 12A; 14A, E, H; 15A, 
C, E, F), with a strongly sculptured carapace, is diagnosed by 
“a short, precervical ridge [instead of a ‘precervical groove’] 
placed before distal part of cervical groove, forming its anterior 
margin; indistinct groove branching forward from cervical 
groove, just mediad of precervical ridge, turning inward and 
encircling protogastric region” and by a very deep branchial 
groove (Holthuis & Manning 1990: 7, figs 2a, 3, 4a, 5a, 6a, 
7a, 8-11, 12a, 13a, 15, 16a). Later, Manning (1993) did not 
mention a precervical groove or ridge for his two new spe-
cies of Dorippe.

In any case, the question that concerns us is to clearly de-
termine the dorippid grooves: first to identify the true cervical 
groove, in relation to that of the other Brachyura, and then 
to clearly define the groove located anterior to it. It does not 

seem possible to us that the dorippid convex anterior groove 
is homologous to the cervical groove of the other Brachuyra. 
In our opinion, the true cervical groove of dorippids is the 
concave groove, as typically found in eubrachyuran crabs, 
and the convex groove could correspond to the ‘precervical’ 
groove of Holthuis & Manning (1990) (Fig. 5B-D). Why 
introduce a ‘precervical’ groove in the Dorippidae (when a 
groove of this name has never, to our knowledge, been given 
to other brachyuran crabs) except that this groove pattern is 
unique? It is not mentioned in the Crustacea Glossary and, 
moreover, it is very exceptionally mentioned in other crusta-
ceans. Furthermore, in the papers on Dorippidae published 
after Holthuis & Manning (1990), which are rather rare for 
the extant fauna but more numerous for the fossils dorippoids 
(see below, Palaeontological data and Appendix 2), there is no 
mention of a precervical groove. Is this dorippid precervical 
groove not homologous to the other brachyuran grooves? Is 
it exclusive to the family? This is our conviction.

A historical reminder is in order. According to H. Milne 
Edwards (1851: 9-32, pl. 8, figs 6-10), the cervical groove 
demarcates the boundary between the cephalic arch and the 
scapular arch (“arceau céphalique” and “arceau scapulaire”, 
respectively), and is located just behind the urogastric area 
in the eubrachyuran species studied. These data and figures, 
together with the topographic nomenclature of the carapace 
regions by Dana (1851), have been compiled and illustrated 
by schematic reconstructions (Fig. 6A-D) (Guinot 1976: 
6-9, fig. 1; 1979a: 37-46, fig. 7). According to Davie et al.
(2015a: 35, fig. 71-2.11A), who reproduced without modi-
fication the schematic figure 1 of a dorippid published by 
Holthuis & Manning (1990: fig. 1), “the cervical groove lies 
transversely across the middle of the carapace between the 
gastric and cardiac region, and is sometimes considered to 
separate head and thorax”. This corresponds to the (1851) 
H. Milne Edwards’ interpretation (Fig. 6A, B) and means 
that the cervical groove must be more posterior than shown 
in their schematic figure 1. In other words, the brachyuran 
cervical groove of H. Milne Edwards (1851) does not parti-
tion the gastric region but separates it from the cardiac region. 

The interpretations of many authors correspond to that of 
H. Milne Edwards (1851): Pearson (1908: 10-12, fig. 2) for 
Cancer Linnaeus, 1758; Schmitt (1921: fig. 6) for a cancrid, 
adapted from Pearson (1908); Rathbun (1918) showing a 
grapsoid crab; and Balss (1940: 45, fig. 31) reproducing a 
Rathbun’s figure. Chace & Hobbs (1969: 49, 224, Glossary, 
fig. 4, for a generalised crab, freshwater or terrestrial) consider 
that the cervical groove separates “the gastric and hepatic re-
gions from the cardiac and branchial regions”. Poore (2004: 
553, Glossary) situates the “cervical groove across the mid-
dle of the carapace between gastric and cardiac regions”. In 
contrast, Abrahamczik-Scanzoni (1942) places the cervical 
groove between the metagastric and urogastric areas, above 
the location of the gastric pits. In the schematic views of her 
numerous important revisions, Rathbun (1918: 4, 6, fig. 1, 
for a grapsoid; and 1930: fig. 1 for a portunid) correctly rep-
resents the cervical groove (as ‘cervical sulcus’) and interprets 
it as separating the gastric regions from the branchial and 
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cardiac regions, thus behind the urogastric region. However, 
in the diagrammatic view of a majoid (Rathbun 1925: fig. 1), 
the location of the cervical groove is unclear: between the 
metagastric and urogastric areas or posterior to the urogastric 
area? The diagrammatic figure of Rathbun (1937: fig. 1), in 
her revision of Oxystomatous and allied crabs of America that 
includes the podotreme crabs, does not indicate any groove in 
Ethusa Roux, 1830, and two grooves (often called ‘sutures’), 
cervical and branchial, are considered.

According to H. Milne Edwards (1851: 12), “the ap-
proximate direction of the cervical groove is first recognised 
by two small pits which correspond to the insertion of the 
posterior stomach muscles and which are usually seen in the 
middle of the carapace near the midline, a little in front of 
the posterior margin of the cephalic arch” (on en reconnaît 
approximativement la direction, d’abord à l’aide de deux petites 
fossettes qui correspondent à l’insertion des muscles postérieurs de 
l’estomac, et qui se voient d’ordinaire au milieu de la carapace 
près de la ligne médiane, un peu en avant du bord postérieur de 
l’arceau céphalique). The gastric pits are lying on the groove 
that separates the metagastric region from the urogastric 
region and mark the boundary between these two regions. 
They cannot therefore mark the cervical groove, which is 
posterior; they were depicted by H. Milne Edwards (1851: 
pl. 12, figs 6, 9, respectively) on the carapaces of Mithrax 
spinosissimus (Lamarck, 1818) and Zosimus aeneus (Linnaeus, 
1758) (Fig. 6A, B). However, according to some authors 
(including Holthuis & Manning 1990), the gastric pits 
are associated with the cervical groove, being located on its 
course, and, in fact, their location is represented in a highly 
variable way in the literature (see Discussion in Guinot 1976: 
6; 1979a: 37, fig. 7). 

Depending on the authors and groups considered (and even 
more so if podotreme crabs are included), it appears that the 
interpretation of the cervical groove in relation to the gastric 
pits is highly variable, with the gastric pits (also called ‘cervical 
pits’) being positioned either behind the cervical groove or on 
the cervical groove itself, leading to confusions (Klompmaker 
et al. 2019, 2020). Numerous surveys have been conducted 
on the carapace and its grooves in Decapoda by neontolo-
gists (Boas 1880; Huxley 1877; Bouvier 1896; Pearson 1908; 
Renaud 1977) and many palaeontologists (e.g. Van Straelen 
1925; Glaessner 1933, 1969; Secretan 1964, 1966, 1972; 
Bishop 1978: fig. 4; Förster 1979: fig. 4; 1985; Müller et al.
2000; Starzyk 2013, 2020; Krzemińska et al. 2021; Artal et al.
2022: fig. 2; Ferratges et al. 2022: fig. 3), and others. Recently, 
Van Bakel et al. (2020: 1, 3, 7, 14, 19) discussed “branchial 
condensation”, i.e., “the ratio between the median carapace 
portion and the relative distance of the branchial groove to 
the cervical groove”, and its various gradations: developed 
in basal forms and reduced or even absent in more derived 
forms, with the branchial groove gradually shifting towards 
the cervical groove, the two grooves finally morphing into a 
single groove, the cervical groove. 

The conspicuous markings that outline a ‘human face’ on 
the dorsal surface of basal crabs correspond to the points of the 
internal muscle attachments (sigilla) (Abrahamczik-Scanzoni 

1942: 354, figs 50, 63; Glaessner 1969: R408, fig. 224; Renaud 
1977: 577, fig. 4; Klompmaker et al. 2019). In the process of 
carapace evolution in Decapoda, the transformation of the 
cylindrical cephalothorax of long-bodied decapods, which 
possess a much elongated attractor epimeralis muscle, into 
a shortened carapace results in the forward displacement of 
the posterior end of this muscle insertion (Glaessner 1933: 
184, fig. 3; 1960: 36, fig. 16; 1969: R408, figs 224, 225, 
227). One of the consequences of this transformation is the 
displacement of several muscles, which makes it difficult to 
establish a homology between their attachment areas on the 
carapace and the corresponding grooves. This major change 
probably also explains the problem of finding homologies 
between the grooves of podotremes and eubrachyurans. 
Only a thorough and modern study (including fossils) of the 
carapace, its regions and grooves should be able to identify 
homologies and provide new diagnostic characters for a bet-
ter understanding of the ground plan of brachyurans. It is 
beyond the scope of this paper to address these points, and 
we will focus on the Dorippidae. 

Ortmann (1892), Alcock (1896), Serène & Romimohtarto 
(1969) in their revisions of Dorippidae, as well as Chen 
in several papers (Chen 1980, 1986a, b, 1988, 1993) and 
probably Chen & Sun (2002, Chinese text) do not address 
the issue of grooves on the carapace at all. In their papers 
on fossil dorippoids, Larghi (2004), Luque (2015) and Van 
Bakel et al. (2020) refer only to the terminology of sche-
matic figure 1 of Holthuis & Manning (1990), without any 
discussion of the newly introduced precervical groove in 
the nomenclature of the brachyuran integumentary system. 
Ng & Rahayu (2002) in describing a new Neodrippe follow 
Holthuis & Manning (1990) in identifying a cervical groove 
and a branchial groove.

It should be noted that the name ‘hepatic furrow’ is given 
to the precervical groove by some palaeontologists, such as 
the eminent Morris & Collins (1991: 5, as Dorippe (Dorippe) 
frascone tuberculata) and Collins et al. (2003: 200, as Heikea 
tuberculata), in their record of a true dorippid from the Mio-
cene: they do not mention a branchial groove and describe a 
wide, fairly deep, and broadly V-shaped ‘cervical groove’ and 
a ‘hepatic furrow’. A hepatic groove, corresponding to the 
precervical groove, is also recognised by Crônier & Boursicot 
(2009: fig. 2) and by Collins et al. (2020: 42, fig. 8A). A convex 
precervical groove is also visible in some telamonocarcinids, the 
extinct representatives of the Dorippoidea (see Appendix 2).

By comparison, in the Ethusidae the carapace has only faint 
grooves on the dorsal surface, which sometimes is not even 
grooved at all; it usually seems to be slightly more subdivided 
in Ethusina Smith, 1884 than in Ethusa. In fact, the two cer-
vical and branchial grooves corresponding to the figure 1 of 
Holthuis & Manning (1990) for the Dorippidae (Fig. 5A) are 
usually so faint and shallow in ethusids that it is difficult to 
recognise a convex precervical groove, at least in extant spe-
cies. These grooves are merely mentioned by Rathbun (1937, 
as ‘sutures’), by Castro (2005) in his revision of the subfamily 
Ethusinae, by Castro (2013) in Ethusa, and by Ahyong & Ng 
(2008) in two new species of Ethusina. 
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Our purpose is not to criticise, but only to identify and 
name the two main grooves of the Dorippidae. As the family 
displays in many respects a wide range of original characters 
that are not shared with other Brachyura, we will choose to 
retain the denomination, although unusual, of ‘precervical’ 
for the anterior convex groove. There remains the question 
of the posterior V-shaped groove: is it cervical or branchial? 
In fact, the term ‘branchial’ is not used to designate a groove 
in extant Eubrachyura. It is found mainly in descriptions of 
podotreme crabs: Dromiidae (Rathbun 1937; McLay 1993: 
166, fig. 17a, b; Guinot & Tavares 2003); Dynomenidae 
Ortmann, 1892 (McLay 1999: fig. 1a); Homolidae H. Milne 
Edwards, 1837 (Rathbun 1937; Guinot & Richer de Forges 
1995: fig. 1A, B); Homolodromiidae (Guinot 1995: fig. 2B), 
and thus very frequently in the descriptions of fossil species. 
We have therefore decided, on the basis of our interpretation 

in accordance with that of H. Milne Edwards (1851) (Figs 5B-
D; 6), to call the long concave, V-shaped posterior groove 
‘cervical’, following Holthuis & Manning (1990) descriptions 
of Paradorippe cathayana and Nobilum histrio, but not their 
schematic figure 1 (Fig. 5A) and most of their text. In spe-
cies of Dorippe (Figs 5B; 10, 12A; 14A, E, H; 15A, C, E, F) 
and in Medorippe lanata (Fig. 22A, B), whose gastric area is 
clearly subdivided into meso-, meta- and urogastric regions, 
the pair of gastric pits is visible just behind the metagastric 
region and not on the cervical groove, in accordance with 
H. Milne Edwards’ (1851) definition. In other species whose 
dorsal surface is poorly sculptured and whose metagastric 
region is not well delimited from the mesogastric region, the 
gastric pits are located at the base of the meso-metagastric 
region, just in front of the groove that separates it from the 
urogastric region, thus as observed in other Eubrachyura. In 
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fact, in dorippids the gastric pits are very small and not clearly 
discernible at first sight, but examination of many specimens 
finally allows us to detect them always in the same location. 
Dissections confirm that in Dorippidae the two tiny gastric 
pits correspond to two robust endophragmata as stated by 
Guinot (1979a: 44). The dorippid gastric pits should not 
be confused with two other deeper, longer and more visible 
oblique pits, positioned more anteriorly on either side of the 
mesogastric region. 

It should be noted that the two dorsal grooves are already 
distinct in the megalopa and first crab stage of Heikeopsis ja-
ponica, and arranged as in adults (Quintana 1987: fig. 8A, C, 
as Nobilum japonicum japonicum); in Paradorippe granulata
only the trace of a curved groove is visible in the megalopa, but 
the two main ones are discernible in the first stage (Quintana 
1987: fig. 15C, E, respectively); no groove is detectable in the 
megalopa and first stage of Dorippe sinica (Quintana 1987: 

fig. 3B, D, as Dorippe frascone), a species in which the adults 
have a more sculptured and tuberculate dorsal surface.

The fact that the original groove pattern requires the use 
of special nomenclature in the Dorippidae is not really un-
expected and is consistent with the many other characters 
that are unique to this family and set it apart from other 
Eubrachyura. The region bounded by the precervical and 
cervical grooves, the narrow epibranchial region is obliquely 
oriented in living and fossil dorippids, an arrangement very 
rarely found in other Eubrachyura.

There are also even more enigmatic carapace grooves in the 
Hymenosomatidae that are likewise unique to Brachyura and 
are autapomorphic, but they are difficult to compare with the 
dorippid grooves. Nevertheless, the proposal (Guinot 2011) 
of possible relationships between dorippids (Heterotremata) 
and hymenosomatids (still considered until recently as “part 
of the Thoracotremata”, see Kienbaum et al. 2018b: 518, also 
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Kienbaum 2019) could remain valid, unless the shared features 
(Guinot et al. 2013: 221) correspond only to evolutionary 
transformation and convergence, which would require a re-
evaluation of this hypothesis. 

Some particular morphological characters of Dorippidae
Dorsal exposure of first pleonal somites. The incomplete fold-
ing of the pleon and the strong posterior thoracic curvature 
lead to a dorsal exposure of the first pleonal somites, which 
are thus located in the prolongation of the dorsal carapace 
and visible dorsally in both sexes, generally more pronounced 
in females: the first and second pleonal somites are exposed 
dorsally in males (Figs 1B; 7A, B; 8B; 9D), whereas the first 
three somites and often part of the fourth are exposed dorsally 
in females (Figs 1A, C; 8A, C; 9C). This feature is shared 
with many podotremes and, to a lesser degree, with various 
eubrachyurans such as Corystes Bosc, 1801, Carcinus Leach, 
1814, Litocheira Kinahan, 1856 or Ocypode Weber, 1795. 

Articular membranes at the flexion site of pleonal tergites.
The unfolded pleon of long-bodied Decapoda requires simul-
taneous extension and flexion of each pleonal somite through 
special integumentary joining structures and hinges by which 
they articulate with each other, thus allowing movements 
(Drach & Jacques 1982). The reduced pleon of Brachyura 
does not require such movements and differs essentially in the 
arrangement of the articulation hinge between the somites. 
However, some podotremes with a variously curved and arched 
pleon exhibit different character states of pleonal articulation; 
they maintain plesiomorphically externally conspicuous ar-
ticular membranes between the pleonal somites at the site of 
tergite flexion, in fact between the first four or five somites 
such as in Homolodromiidae and Homolidae (Guinot et al.
2013: fig. 51C, E, respectively). In Eubrachyura, where the 
pleon generally becomes flattened and straighter, the articular 
membranes at the site of tergite flexion tend to be lost. How-
ever, in the Dorippidae small articular membranes (laterally 
narrowing) are located at the sites of flexion of pleonal tergites, 
i.e., between all pleonal somites and across the width of each 
somite in both sexes, such as in Medorippe lanata (Fig. 7D), 
and more or less developed depending on the species (diffi-
cult to quantify). A review of the pleonal articulation would 
deserve a study in all brachyuran families. 

Dorsal exposure of last thoracic sternites. Posterior thoracic 
curvature, clearly correlated with incomplete pleonal unfold-
ing, may affect the posterior part of the thoracic sternum to a 
greater or lesser extent in both sexes, usually more marked in 
females. An inclination of the last thoracic sternites relative to 
the preceding ones characterises podotremes (Dromiidae, see 
Guinot & Tavares 2003; Homolidae, see Guinot & Richer 
de Forges 1995; Guinot et al. 2013; Homolodromiidae, see 
Guinot 1995; Cyclodorippidae and in particular Cymono-
midae Bouvier, 1897, see Poore 2004; Ahyong & Ng 2008, 
2017; Ahyong 2019). But in basal podotremes, the P5 and 
P4 coxae are adjacent to pleonal somites and no sternal part 
is exposed dorsally.

In Dorippidae the dorsal exposure of the first two pleonal 
somites is complemented in both sexes by dorsal exposure of 
sternites 8 and 7, which are thus also visible dorsally (Figs 1; 
7A, B; 8; 9C, D; 33). In females of some genera, sternite 8 
bears a tubular process, called here ‘retention process’, which 
overhangs the pleon in the proximal part of somite 2 and 
holds the female pleon at its base (Figs 8C; 9C) (see below,  
Pleonal-locking retention process of sternite 8 in females, p. 250).

A large dorsal exposure of thoracic sternites 7 and 8 in both 
sexes is a truly unique dorippoid feature (Dorippidae and 
Ethusidae, see Table 1), in fact the condition that allows P4 
and P5 to be carried dorsally. In Palicidae, another family of 
eubrachyurans in which there is also carrying behaviour but 
only through the dorsal location of P5, a very small portion 
of sternite 8, namely the anterior margin, is exposed dorsally 
(Guinot et al. 2013: fig. 32A, B, E). In Retroplumoidea Gill, 
1894, with no known carrying behaviour, a tiny portion of 
sternite 8 and a large portion of sternite 7 are exposed dor-
sally (Saint Laurent 1989: fig. 23a; Guinot et al. 2013: 138, 
fig. 34). In Litocheiridae Kinahan, 1856, a small portion of 
sternite 8 is exposed (see Guinot et al. 2013: 117, fig. 25F). 
In Hexapodidae Miers, 1886, which shows a strong modifi-
cation of somite 8, the dorsally visible sternal portion varies 
in size, shape, and orientation between species (see Guinot 
et al. 2013: 121, fig. 27).

Dorsal location of both P4 and P5 (Figs 1; 8, 9 sqq.). The 
incomplete folding of the pleon and the posterior thoracic 
curvature lead to a dramatic change in the alignment of the 
arthrodial cavities and induce a dorsal location of P4 and P5, 
which become instrumental for carrying behaviour. They are 
reduced, subdorsal/dorsal, mobile to the point of being held on 
the back, and provided with a specialised subchelate ending, 
in a manner that resembles the pattern of basal podotremes 
(Guinot et al. 1995: 387, figs 4A, 5D; Guinot & Wicksten 
2015: fig. 71-11.8.A-C).

Dorsal exposure of lateral portions of pleurites 5-7 (Fig. 7A, 
B). In Dorippidae, pleurites 5-7 have part, albeit reduced, 
of their latero-external ends exposed and inserted into a gut-
ter, termed the ‘setting gutter’ (Guinot et al. 2013: figs 46A, 
B, 47A, B, Medorippe lanata). These exposed pleurites, on 
which each corresponding pereiopod is articulated by its 
coxo-pleural condyle, are not parts of the carapace but 
belong to the axial skeleton that is uncovered at this level. 
Pleurite 4, at the cheliped level, is entirely covered by the 
carapace, as it normally is, but this is not the case for pleu-
rites 5-7. Pleurite 5, at the P2 level, is partially exposed, its 
posterior portion forming a small but salient sclerite (scle-
rite 5); pleurite 6, at the P3 level, is largely exposed across 
the entire breadth of the P3 coxa and is crossed by the gutter 
in which the carapace margin lies; the exposed pleurite 7, at 
the P4 level, is obliquely oriented, narrow, and also receives 
the carapace margin; no pleural part is exposed at the P5, 
which is dorsally oriented and serves for carrying behaviour. 
This peculiar disposition, not noticed until recent years, is 
unique to Dorippoidea and thus represents a synapomorphy 
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of the superfamily (Guinot et al. 2013). In this paper, the 
modalities of exposure of the lateral parts of pleurites 5-7 in 
the different species could not be documented because this 
examination requires extensive cleaning of the carapace in the 
region of the pereiopod joints and its removal at this point, 
which could damage the specimens. 

To recapitulate, consistent features in dorippids are: pleu-
rite 5 exposed posteriorly as small but variously prominent 
and ornamented sclerite; pleurite 6 widely exposed across 
the entire width of P3 coxa; and pleurite 7 forming narrow, 
obliquely oriented exposed sclerite. Interpretation is some-
times difficult in species with developed callosities (Figs 9D; 
33) (see below, Callosities, unique structures at the base of P3 
in Dorippinae n. stat. and Dorippoidinae n. subfam., p. 309).

Branchiostegite. The branchiostegite (portion of the cara-
pace that covers the branchial chamber at the thoracic level) 
is variously reduced in the Dorippidae: more or less strongly 
restricted, it may be missing at the level of the last pereiopods. 
In contrast, the branchiostegite is present in the Ethusidae 
(Guinot et al. 2013: fig. 42A). 

Respiratory system and thoracic sternum/pterygostome 
junction. The Dorippidae is characterised by an oxystomatous 
disposition (Fig. 7C), i.e., the forward extension of the buccal 
frame: closure of the endostomal gutter by the mxp1, their 
calcified endopods forming the floor of the gutter; openings 
of exhalant channels being at the extremity of the elongated 
endostome produced forwards, these efferent openings being 
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visible or not in dorsal view depending on the genera; afferent 
branchial openings pre-chelipedal, receiving the developed, 
calcified mxp3 coxa; Milne Edwards openings ovate, elon-
gated, margins surrounded by dense setae, separated from the 
chelipeds due to the fusion of sternite 3 with pterygostome 
(thoracic sternum/pterygostome junction). The exopodite of 
mxp3 lacks a flagellum. 

Sternal extensions. Lateral outgrowths of the sternites con-
nect the thoracic sternum to the carapace at the suture levels. 
Formed by two consecutive sternites (i.e., double), they are 
inserted respectively between P1 and P2, between P2 and 
P3, and between P3 and P4 respectively (Guinot et al. 2013: 
fig. 42C). The arthrodial cavities of the pereiopods are sur-
rounded by sclerites.

Coxo-sternal condition. The male gonopore is coxal and the 
penis very long in Dorippidae. The coxo-sternal condition 
(Guinot 1978: 244; 1979b: 45 footnote) is but one of several 
mechanisms for the protection of the penis, only a variant of 

the coxal condition, with the ejaculatory duct perforating the 
P5 coxa. The Dorippidae offers multistate characters of penis 
protection (Guinot et al. 2013: 99-105, figs 15-19), varying 
from a (nearly) coxal pattern in Medorippe lanata to various 
patterns in other genera. Such a configuration is not found 
in any family of Eubrachyura, and such a range of variation 
within a family is also unparalleled.

NEW MORPHOLOGICAL FEATURES OF DORIPPIDAE

Rim of carapace posterior margin and posterior strip 
(Figs 5C; 8A-C; 9C, D sqq.) 
In Dorippidae, the straight posterior margin of the carapace 
(concave in fossil representatives, see Guinot et al. 2019: 300; 
and below, Palaeontological data and Appendix 2) forms a thick, 
often protruding rim that, depending on the species, may 
extend to varying degrees along the posterolateral margins, 
shaping a more or less deep concavity at the level of each P5 
coxa and gradually narrowing laterally. In addition, this rim 
may be lined posteriorly in both sexes by a smooth, more or 
less conspicuous and individualised strip that separates the 
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rim from the first pleonal somite and which should not be 
confused with the latter. This strip has nothing to do with an 
integument connecting the pleon to the carapace either. When 
the authors’ drawings are too rough, or the photographs are 
too small or blurred (as in Serène & Romimohtarto 1969), 
it is not possible to clearly distinguish the arrangement at the 
posterior margin of the carapace. The existence of this strip, 
not mentioned by Holthuis & Manning (1990) although de-
picted in their drawings of most species, has not been reported 
in the literature, except for one figure of Medorippe lanata by 
Guinot (1979a: fig 28, as Dorippe lanata, ‘ce’ meaning ‘ventral 
extension of carapace posterior edge’) and a brief commen-
tary by Guinot et al. (2019: 299, fig. 46A) establishing it as 
a peculiarity of the Dorippidae. 

As it should normally conform to the adjacent pleon, 
which is narrower in males than in females, the strip should 
be sexually dimorphic, but this is not always the case (e.g. in 
species of Dorippe where it has about the same shape and size 
in both sexes, see below). The strip varies in shape and size. It 
is indistinct in one taxon, Phyllodorippe armata, in both sexes

(Fig. 29A, B). In Philippidorippe philippinensis, the thin rim 
is bordered posteriorly by a weakly developed strip in males, 
hardly thickened laterally in females (Fig. 27A, B). In Me-
dorippe lanata, there is also a thin strip, slightly thicker on each 
lateral side in females (Fig. 22A, B). In Heikeopsis, Neodorippe
and Nobilum (Figs 1; 19A, B, E, F; 20A, B; 21A), the strip is 
narrow, thinner medially than laterally, thus slightly concave 
in both males and females. In species of Dorippe, the narrow 
and straight strip is similar in both sexes (Figs 9C, D; 10; 12A; 
14A, E, H; 15A, C, E, F). In males and females of Dorippoides 
facchino (Figs 8A; 16A, B) and D. nudipes (Fig. 16C, D), the 
strip is so enlarged at each posterior corner that it appears 
to be flanked by two lateral extensions. In male Paradorippe 
granulata (Figs 8B; 24A), a straight, narrow but truly distinct 
strip seems to be inserted between the carapace and the first 
pleonal somite, whereas in the females (Fig. 24B) the strip, 
slightly depressed medially and bordered by a dense fringe 
of setae, seems continuous with the rim. What is the nature, 
the function of this structure that, on close examination, 
appears to be embedded in the rim itself and to correspond 
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FIG. 9. — Particular structures of some dorippids: A, spur-like process on ischium of P3 and sometimes P2: Dorippoides facchino (Herbst, 1785), postpubertal ♀
19.0 × 22.0 mm, Pondicherry Bay, Maindron coll. 1882, MNHN-IU-2018-5199 (= MNHN-B19817). B, erect spine on sternite 8: Neodorippe callida (Fabricius, 1795), 
ovigerous ♀ 13.5 × 14.3 mm, Amoy, MNHN-IU-2021-8738 (= MNHN-B11170). C, D, callosity at base of P3: C, Dorippe sinica Chen, 1980, ♀ 34.8 × 38.9 mm, 
China, Guangdong, Nanao Island, ZRC 1999.0470; D, Dorippe tenuipes Chen, 1980, ♂ 13.2 × 14.2 mm, South China Sea, ZRC 1999.0009 (the granules on P2 
and P3 are not visible in the photograph). Abbreviations: c, callosity; cx2-cx5, coxae of P2-P5; e, erect spine; m, articulating membrane; p, process of sternite 
8; pl6, exposed pleurite 6; p2-p5, pereiopods 2-5; r, rim; s, strip; sp, spur-like process; t, special texture area.
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simply to an extension, a thickening that varies according to 
species, being more or less long, straight, laterally widened, 
or depressed? In any case, the strip is a part of the rim. In 
fossil dorippids, a rim is clearly present, whereas a strip is 
most often difficult to recognise, depending on the state of 
preservation of the carapace.

In the Ehusidae there is also a rim, sometimes quite wide 
but very low, barely demarcated and not extending laterally, 
in both sexes. The absence of a strip in all the extant ethusids 
we have examined could be another major difference between 
the two families. In contrast, in fossil ethusids, provided they 
are correctly identified, the rim would appear to be more 
pronounced, whereas a strip is mostly not perceptible; and 
the grooves and areolation of the carapace would sometimes 
be more apparent. 

Pleonal-locking retention process of sternite 8 in females 
(Figs 8C; 9C)
A particular pleonal-retention mechanism, which has not been 
reported so far in the Dorippidae and, to our knowledge, not 
in other Brachyura either, characterises the females of Dorippe,
Heikeopsis, Nobilum, Philippidorippe and Phyllodorippe, i.e., 
all dorippid genera except Dorippoides, Medorippe, Neodorippe
and Paradorippe. Sternite 8, exposed dorsally at the level of 
P5 coxa, bears a tubular process that overhangs the pleon in 
the proximal part of somite 2. This device serves to retain the 
female pleon at its base, hence the name ‘retention process’ 
given here. It is easily visible in dorsal view of the females 
(and thus in photographs showing them in dorsal view) since 
both the sternites 7 and 8 and the first pleonal somites are 
exposed dorsally. This feature appears to be exclusive to the 
family Dorippidae (seemingly not present in Ethusidae, but 
not all have been examined), possibly unique to Brachyura, 
and needs to be documented.

In the same genera, the females have an additional modal-
ity of retention: the telson is engaged in the sterno-pleonal 
cavity that is narrower and constricted between the more or 
less raised edges of sternite 5 so that the pleon is also secured 
there, forming a kind of clasping apparatus.

Spur-like process on P3 ischium of females 
(Figs 8D; 9A; 18A, B)
A spur-like process on the ischium of P3 and sometimes also 
a smaller one on P2 are present in females of Dorippoidinae 
n. subfam. In both species of Dorippoides, D. facchino and 
D. nudipes, but only in females, the ischium of P3 bears a 
narrow, granular, variously tuberculated ‘spur-like process’ on 
its anterior margin, as termed by Holthuis & Manning (1990: 
2, 48, fig. 26F). Given its position, its function would be to 
prevent the leg, when it folds, from straightening beyond a 
certain extent and to allow it to rest on the raised edge of the 
arthrodial cavity of the coxa. This spur-like process is absent 
in all other dorippids. 

Erect spine on sternite 8
An erect axial spine in the fused medial part of sternite 8 
(erroneously indicated on ‘sternite 4’ or ‘sternite of P4’ by 

Holthuis & Manning 1990) is present in females of four 
genera: Heikeopsis, Neodorippe (Figs 9B; 20G, H), Nobilum, 
and Phyllodorippe (Fig. 29D), and is absent in other dorippids. 

Callosity on P3 coxae (Figs 9C, D; 33)
A unique novelty within the Brachyura characterises the spe-
cies of Dorippidae belonging to only two genera, Dorippe and 
Dorippoides. Serène (1982: 1130, pl. 1, fig. 1, pl. 2, figs 1, 4, 
as Dorippe miersi and pl. 1, fig. 3, as D. frascone) described 
in two species of Dorippe, D. tenuipes and D. quadridens
respectively, a whitish, cup-shaped outgrowth at the base of 
P3. This structure was later reported ‘on the coxae of P3’ and 
referred to as a ‘sausage-like callosity’ by Holthuis & Manning 
(1990: 2, 8, 48). But in fact several modalities can be actually 
recognised (Fig. 33): a simple pattern in the Dorippoidinae 
n. subfam. and three complex patterns, variously developed 
in the Dorippinae n. status. Only the external morphology 
will be described here, pending histological analysis. 

SYSTEMATICS

Section EUBRACHYURA Saint Laurent, 1980
Subsection HETEROTREMATA Guinot, 1977

Superfamily DORIPPOIDEA H. Milne Edwards, 1837

Dorypiens H. Milne Edwards, 1837: 99.

Dorippiens H. Milne Edwards, 1837: 151, 153 pro parte.

Dorippina – MacLeay 1838: 69.

Dorippidea – De Haan 1841: 120; 1849: xvii (incorrect spelling 
[Opinion 688]).

Dorippoidea – Glaessner 1969: R492. — Guinot 1978: 245. — 
Guinot & Bouchard 1998: 673. — Ng et al. 2008: 59. — Guinot 
et al. 2013: 10; 2019: 288. — Davie et al. 2015b: 941; 2015c: 
1076. — Emmerson 2016: 329. — Sasaki 2019: 7769.

REMARKS

The superfamily encompasses two families, Dorippidae and 
Ethusidae (as Ethusinae in 2005 Castro’s revison) in the ex-
tant fauna. The family Orithyiidae Dana, 1852 is sometimes 
regarded as a third potential member (see Relationships between 
Dorippidae and Orithyiidae, p. 292). 

Family DORIPPIDAE H. Milne Edwards, 1837

Dorippiens H. Milne Edwards, 1837: 151, 153 pro parte.

Dorippidae – Dana 1852: 390, 398; 1853: 1427 pro parte. — Miers 
1886: 326 pro parte. — Ortmann 1892: 553 pro parte. — Bouvier 
1897a: 784 pro parte; 1897b: 54-70 pro parte; 1898: 103-105 pro 
parte; 1940: 195 pro parte. — A. Milne-Edwards & Bouvier 1902: 
35-39 pro parte. — Gordon 1963: 55; 1966: 353. — Serène & 
Romimohtarto 1969: 1-35. — Kim 1973: 287, 290 pro parte. — 
Guinot 1978: 247; 1979a: 101, 130, 139, 171, 176, 195, 241, 260, 
tables 3, 5; 1979b: 45, table 1. — Chen 1993: 316. — Dai & Yang 
1991: 50. — Guinot & Bouchard 1998: 649. — Ng et al. 2008: 
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59; 2017: 35. — Guinot et al. 2013: 10; 2019: 300. — Davie et al.
2015c: 1077. — Luque 2015: 253. — Emmerson 2016: 330. — 
Sasaki 2019: 7770.

Dorippinae – Alcock 1896: 136, 273, 275-286 pro parte. — Ihle 
1916: 137 pro parte. — Rathbun 1937: 75 pro parte. — Balss 1957: 
1609. — Manning & Holthuis 1981: 28. — Chen 1986a: 181; 
1986b: 119. — Holthuis & Manning 1990: 1-151. — Chen & 
Xu 1991: 57. — Guinot & Bouchard 1998: 649. — Chen & Sun 
2002: 208.

Dorippidae – Dorippinae – A. Milne-Edwards & Bouvier 1900: 21. 

RECOGNITION OF SEVEN SUBFAMILIES

WITHIN THE DORIPPIDAE

The species of Dorippidae, before 1969 all assigned to the single 
genus Dorippe Weber, 1795, were subsequently distributed 
into three new genera and two new subgenera (Serène & Ro-
mimohtarto 1969) and two further new genera (Manning & 
Holthuis 1981, as Dorippinae). Finally, a total of nine gen-
era, including a new genus, were recognised by Holthuis & 
Manning (1990) in a comprehensive revision resolving a 
great number of previous misidentifications and confusions, 
which contributed considerably to a better understanding 
of the group. These authors were probably conscious of the 
differentiation within the group (at the time Dorippinae) as 
they provided a separate key to the genera based on the G1s 
that highlighted their extreme diversity. Since then, two new 
Dorippe species from Australia have been added (Manning 
1993) and one species of Neodorippe described (Ng & Rahayu 
2002); no new dorippid taxa have been established recently. 
Currently, the family contains a total of only nine genera and 
27 species (Ng et al. 2008). 

Although a small group with apparently similar general 
facies, the Dorippidae, on closer examination, displays great 
diversity in body form. The extent of variation and the oc-
currence of significant divergence patterns within the family 
have never led to the formal recognition of subfamilies, how-
ever. A tentative grouping of genera into a new taxonomic 
arrangement is proposed here, based on a re-evaluation of 
morphological characters, including the cephalic appendages, 
the configuration of the thoracic sternum, the male genital 
area, the gonopod structure, the vulvae, and the female repro-
ductive system. Seven subfamilies are recognised: Dorippinae 
H. Milne Edwards, 1837 n. stat., Dorippoidinae n. subfam., 
Medorippinae n. subfam., Heikeopsinae n. subfam., Para-
dorippinae n. subfam., Philippidorippinae n. subfam., and 
Phyllodorippinae n. subfam.

Our results are congruent with known recovered molecu-
lar data. A first molecular analysis based on 16S rRNA gene 
sequence data from five species and four genera supported 
the recognition of the Dorippidae as a monophyletic family, 
consisting of two main clades, with the genus Dorippe ap-
pearing basal (Fan et al. 2004: figs 1, 2). A more complete 
phylogenetic tree inferred from three mitochondrial genes (16S 
rRNA, 12S rRNA, and COI) (Sin et al. 2009) showed several 
distinct clades, consistent with previous groupings based on 
overall carapace morphology and other traits, including G1 
structure. The results were as follows: two main groups were 

supported, one with Dorippe, Dorippoides, Medorippe, and 
the other with Heikeopsis, Neodorippe and Nobilum; Philip-
pidorippe, somewhat ambiguous, could be associated with the 
preceding three genera, however with relatively low branch 
support; the species of Paradorippe also formed a distinct 
clade, with a high intra-generic divergence, and could be a 
sister to Heikeopsis/Neodorippe.

Dorippids are characterised by simultaneous carrying be-
haviour using reduced, mobile, dorsally carried and subchelate 
P4 and P5 to hold various materials), forward locomotion 
(mixed with movements in all directions, including sideways) 
and fast forward burying: they can be categorised as ‘forward-
buriers’ by relying on their bodies to penetrate soft substrates 
rapidly (see below). 

Subfamily DORIPPINAE H. Milne Edwards, 1837 
n. status

TYPE GENUS. — Dorippe Weber, 1795 (type species by subsequent 
designation by Holthuis [1962]: Cancer quadridens Fabricius, 1793; 
the type species of Dorippe Fabricius, 1798 is Cancer quadridens 
Fabricius, 1793 by subsequent selection by Latreille [1810], see 
Holthuis [1962]: 54; Holthuis & Manning [1990]: 7). Other in-
cluded species: Cancer frascone Herbst, 1785; Dorippe glabra Man-
ning, 1993; Dorippe irrorata Manning & Holthuis, 1986; Dorippe 
sinica Chen, 1980; Dorippe tenuipes Chen, 1980; Dorippe trilobata 
Manning, 1993.

DESCRIPTION

Carapace (Figs 10; 12A; 14A, E, H; 15A, C, E, F)
Carapace wider than long, being much wider than long in 
larger individuals, but always narrowing distinctly forward. 
Dorsal surface strongly sculptured, subdivided into several 
regions, rough, uneven, with distinct tubercles, often with 
setae obscuring surface ornamentation; meso-, meta- and uro-
gastric regions well recognisable. Precervical groove irregular, 
indistinct. Cervical groove distinct, wide. Branchiocardiac 
groove deep, clearly defined. A pair of small branchial lobes. 
At base of meso-metagastric region, two small, oblique, hardly 
distinct submedian gastric pits. Between base of outer orbital 
tooth and cervical groove, anterolateral margin of carapace 
long, with a few or many tubercles or denticles, otherwise 
smooth. Posterior margin of orbit with fissure. Outer orbital 
tooth triangular, slender and pointed, reaching beyond frontal 
teeth. Epibranchial angle marked, may be with spine. Front 
consisting of two closely spaced triangular submedian teeth, 
separated by more or less deep V-shaped emargination. Inner 
orbital teeth about as large as frontal teeth, reaching less far 
forward. Lower orbital margin with spines on outer margin 
of inner suborbital tooth. Carapace rim extending along 
posterolateral margin, lined posteriorly by narrow, straight 
strip, similar in both sexes.

Illustrations: Dorippe glabra: Manning 1993: fig. 1a, b. 
D. frascone: Herbst 1785: pl. 11, fig. 70 (reproduced by 
Holthuis & Manning 1990: fig. 3); Serène & Romimohtarto 
1969: figs 1, 5, 10, 15A, B, pl. 1, figs A, B, pl. 3, figs A-C, as 
Dorippe (Dorippe) frascone); Chen 1980: fig. 3.2, pl. 2, figs 1, 
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6, as D. (D.) frascone; Holthuis & Manning 1990: fig. 2a. 
D. irrorata: Holthuis & Manning 1990: fig. 4a-c. D. qua-
dridens: Latreille 1818: pl. 306, fig. 1; Guérin ?1831-1833: 
pl. 13, fig. 2, as D. nodulosa (reproduced by Holthuis & 
Manning 1990: fig. 10A); Griffith & Pidgeon 1833: pl. 13, 
fig. 2, as D. nodulosa (reproduced by Holthuis & Manning 
1990: fig. 10B); De Haan 1839: pl. 31, fig. 3, as D. quad-
ridens (reproduced by Holthuis & Manning 1990: fig. 15); 
Borradaile 1903: pl. 22, fig. 1, as D. dorsipes (reproduced 
by Holthuis & Manning 1990: fig. 11b); Shen 1931: fig. 5 
(reproduced by Holthuis & Manning 1990: fig. 11a; by Sin 
et al. 2009: fig 3A); Chen 1980: fig. 2a, b (reproduced by
Holthuis & Manning 1990: fig. 12a); Holthuis & Man-
ning 1990: figs 5a, 7a, 8, 9; Chen & Sun 2002: fig. 89.3, 
pl. 2.3; Naruse et al. 2014: fig. 2c; Takeda et al. 2019: 13, 
pl. 3E, F; Wong et al. 2021: fig. 8a, pl. 2B. D. sinica: Chen 
1980: fig. 1.2 (reproduced by Holthuis & Manning 1990: 
fig. 16a), pl. 1, figs 1, 3, 5, as D. (D.) sinica; Miyake 1983: 
pl. 6, fig. 2; Takeda 1983: 231, fig. p. 121, as D. frascone; 
Quintana 1987: fig. 20A, as D. frascone; Holthuis & Man-
ning 1990: figs 13a, 15; Yamaguchi & Baba 1993: fig. 89A, 
B; Chen & Sun 2002: fig. 90.1; Wong et al. 2021: fig. 9a, 
pl. 2C. D. tenuipes: Serène 1982: pl. 1, fig. 1, pl. 2, fig. 1, 
as Dorippe miersi; Chen 1980: fig. 2.1, as D. (D.) tenuipes
(reproduced by Holthuis & Manning 1990: fig. 18a); Chen 
1986a: figs 1, 2a; Holthuis & Manning 1990: fig. 17a; Chen & 
Sun 2002: fig. 91.1; Takeda & Manuel-Santos 2006: fig. 6B.
D. trilobata: Manning 1993: fig. 2a, b.

Cephalic structures (Figs 12B; 14B, F; 15G)
Eyestalk elongated, slender, pointed; cornea ventrolateral. 
Antennule folded or incompletely folded into fossa. An-
tenna: article 2 + 3 long and immobile, wedged in narrow 
fossa, partially visible; articles 4 and 5 widened, very setose, 
directed forward; flagellum slightly bent outwards. Lower 
orbital margin with cluster of several spines.

Illustrations: Dorippe frascone: Chen 1980: fig. 3.1, as 
D. (D.) frascone; Holthuis & Manning 1990: fig. 3. Dorippe 
glabra: Manning 1993: fig. 1b. D. quadridens: Ihle 1916: 
figs 41, 45, as D. dorsipes; Holthuis & Manning 1990: 
figs 6b, c, 12a; Chen & Sun 2002: fig. 89.1; Wong et al.
2021: fig. 8b. D. sinica: Chen 1980: fig. 1b (reproduced 
by Holthuis & Manning 1990: fig. 16b); Quintana 1987: 
fig. 20A-a, as D. frascone; Holthuis & Manning 1990: 
fig. 13b, c; Chen & Sun 2002: fig. 90.1; Wong et al. 2021: 
fig. 9b. D. tenuipes: Chen 1980: fig. 2.2, as D. (D.) tenui-
pes (reproduced by Holthuis & Manning 1990: fig. 18b); 
Holthuis & Manning 1990: fig. 17b, c. D. trilobata: Man-
ning 1993: fig. 2b.

Oxystomatous disposition (Figs 12B; 14B; 15G)
Openings of exhalant channels not visible in dorsal view. 

Illustrations: Dorippe frascone: Holthuis & Manning 1990: 
fig. 3. D. quadridens: Holthuis & Manning 1990: figs 8, 10, 
11; Wong et al. 2021: fig. 8b. D. sinica: Quintana 1987: 
fig. 20a, as D. frascone; Holthuis & Manning 1990: fig. 15; 
Wong et al. 2021: fig. 9b. 

Pereiopods (Figs 10; 12A; 14A, B, E, F; 15A, B, E, H, I) 
Chelipeds equal in females and small males, but heterochely 
usually in large males. Carpus either smooth and naked or 
with distinct granules or tubercles and short hairs. Major 
cheliped with palm smooth or variously granulated, swollen, 
higher than long dorsally; lower margin convex, lacking teeth 
or tubercles. Minor cheliped with fingers 2-3 times longer 
than palm; both fingers with two grooves separated by ridge; 
cutting edges with 12-16 subequal triangular teeth, regularly 
distributed over edge.

Illustrations: Dorippe glabra: Manning 1993: fig. 1c. 
D. irrorata Holthuis & Manning 1990: fig. 4d. D. frascone: 
Chen 1980: fig. 3.3, pl. 2, figs 1, 2, 4, 6, as D. (D.) frascone; 
Chen 1986a: fig. 1c, as D. tenuipes; Holthuis & Manning 
1990: fig. 2b. D. quadridens: Holthuis & Manning 1990: 
figs 5d, 6d; Wong et al. 2021: fig. 8c, d. D. sinica: Chen 
1980: fig. 1.3, as D. (D.) sinica (reproduced by Holthuis & 
Manning 1990: fig. 16c), pl. 1; Holthuis & Manning 1990: 
fig. 13d; Chen & Sun 2002: fig. 90.2. D. tenuipes: Chen 1980: 
fig. 2.3 (reproduced by Holthuis & Manning 1990: fig. 18c), 
pl. 2, figs 3, 5, 7, 8, as D. (D.) tenuipes; Holthuis & Manning 
1990: fig. 17d; Chen & Sun 2002: fig. 91.2. D. trilobata:
Manning 1993: fig. 2c.

P2, P3 long or very long, P3 longest. Meri of P2 and P3 
either nearly cylindrical or compressed, setose or glabrous, 
without dorsal spines or spinules, with numerous more or 
less acute granules in D. tenuipes. Sexual dimorphism of P2, 
P3 meri setation slight in D. frascone, with naked meri in 
males, hairy in females (Fig. 14A, B and E, F, respectively), 
much more pronounced in D. sinica with merus of adult 
males (Fig. 10C) covered by dense pubescence but almost 
completely naked in females (Fig. 10D). Propodi and dactyli 
entirely naked; dactyli of P2, P3 without hair fringes, naked 
or nearly so. P4, P5 reduced, with subcheliform apparatus.

Illustrations: Dorippe glabra: Manning 1993: fig. 1d. 
D. irrorata Holthuis & Manning 1990: fig. 4 e, f. D. frascone: 
Holthuis & Manning 1990: fig. 2c, d. D. quadridens: Holthu-
is & Manning 1990: figs 5e, f (reproduced by Sin et al. 2009: 
fig. 4A), 6e, f, 7b; Wong et al. 2021: fig. 8e, f. D. sinica: 
Holthuis & Manning 1990: fig. 13e, f; Wong et al. 2021: 
fig.9c. D. tenuipes: Holthuis & Manning 1990: fig. 17e, f. 
D. trilobata: Manning 1993: fig. 2d.

Thoracic sternum (Figs 11; 12B-E; 13; 14B, C, F; 15B, D, G) 
Thoracic sternum strongly sculptured in both sexes; thick-
ened laterally at distal part of sternites 4 and especially 5, 6. 
Sternites 1 and 2 as pentagonal, raised shield: sternite 1 with 
small visible pointed portion; sternite 2 narrow, demarcated 
from sternite 3 by thick ridge; sternite 3 lowered, developed, 
separated from sternite 4 by short lateral suture (suture 3/4) 
that may or may not end in small boutonniere; sternite 4 with 
two strong curved submedian elevations or complete ridge; 
sternite 5 crossed by strong ridge; sternite 6 crossed by two 
elevations. Sutures 4/5-7/8 interrupted; 5/6 to 7/8 obliquely 
oriented; suture 5/6 strongly curved backwards, with press-
button in curve. Female thoracic sternum extremely tilted 
backwards at level of ridge crossing entire sternite 6.
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Pleon and telson (Figs 8C; 9A, C, D; 10; 11B; 12A, C; 13A, 
C; 14B, C, F, I; 15A-H)
Male pleon with all somites free; somite 1 trapezoidal, wid-
ening slightly posteriorly; somites 2, 3 each with transverse 
row of three strong teeth (Dorippe frascone, D. quadridens, 
D. sima, D. trilobata) or blunt granular elevations (D. irro-
rata, D. tenuipes); somite 4 narrower, narrowing posteriorly, 
with single median tooth (D. frascone, D. quadridens, D. sima, 
D. trilobata) or with granular elevations (D. irrorata, D. ten-
uipes); somite 5 laterally constricted; somite 6 posteriorly 
narrowing, with more or less produced posterolateral angles 
enclosing base of telson; telson triangular, with rounded apex, 
tip exceeding level of suture 5/6. 

Illustrations: D. irrorata: Holthuis & Manning 1990: 
fig. 4g, h. D. frascone: Chen 1980: fig. 3.4, pl. 2, figs 1, 2, as 
D. (D.) frascone; Holthuis & Manning 1990: fig. 2e, f. D. qua-
dridens: Chen 1980: fig. 2b, as D. (D.) frascone (reproduced 
by Holthuis & Manning 1990: fig. 12b); Holthuis & Man-
ning 1990: figs 5g-i, 7c, d (reproduced by Davie et al. 2015a: 
fig. 71-2.22J); Chen & Sun 2002: fig. 89.2. D. sinica: Chen 

1980: fig. 1.4, as D. (D.) sinica (reproduced by Holthuis & 
Manning 1990: fig. 16d), pl. 1, figs 2, 6; Miyake 1983: pl. 6, 
fig. 2; Holthuis & Manning 1990: fig. 14c, d, e, f; Chen & 
Sun 2002: fig. 90.3. D. tenuipes: Chen 1980: fig. 2.4 (repro-
duced by Holthuis & Manning 1990: fig. 18d), pl. 2, figs 3, 
5, as D. (D.) tenuipes; Holthuis & Manning 1990: fig. 17g, 
h; Chen & Sun 2002: fig. 90.3. D trilobata: Manning 1993: 
fig. 2e, f.

Female pleon narrow in immature individuals, widening 
greatly in adults. Somites 3-5 with conspicuous transverse 
ridges; ridges on somites 3, 4, each with a median and two 
lateral teeth or low elevations, occasionally with small denticles; 
telson a little longer than wide, apex rounded (see below, Female 
pleonal-retention mechanism) (the triangular female pleon of 
D. frascone figured Fig. 14F belongs to a prepubertal female).

Illustrations. Dorippe glabra: Manning 1993: fig. 1e. 
D. frascone: Chen 1980: pl. 2, figs 4, 6, as D. (D.) frascone. 
D. quadridens: Holthuis & Manning 1990: fig. 6h. D. sinica: 
Chen 1980: pl. 1, figs 3, 4, as D. (D.) sinica; Holthuis & 
Manning 1990: fig. 14a, b. 

FIG. 10. — Dorippinae H. Milne Edwards, 1837 n. stat.: habitus: A, B, Dorippe quadridens (Fabricius, 1793): A, ♂ 36.3 × 38.1 mm, China Sea near Singapore, Hee 
Huat, ZRC 1984. 6308; B, ♀ 29.5 × 30 mm, NW Madagascar, Ambaro Bay, MNHN-IU-2018-5193 (= MNHN-B18279). C, D, Dorippe sinica Chen, 1980, China, 
Guangdong, Nanao Island, ZRC 1999.0470: C, ♂ 36.2 × 39.5 mm; D, ♀ 34.8 × 38.9 mm, specimen brushed.

BA

C D
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Pleonal-locking mechanism by press-button (Figs 11C, D; 
12D, E; 13B, D; 14B, C, F, I; 15B, D, G, H) 
Press-button as small spine in curve of sternal suture 5/6 in 
both sexes.

Additional female pleonal-retention mechanism (Figs 8C; 9C, 
10B, D; 12A; 15E, F)
In females, strong retention by wide process of dorsally ex-
posed portion of sternite 8 overhanging pleonal somite 2. 
Small telson engaged between raised edges of sterno-pleonal 
cavity at level of sternite 5 (Figs 12; 13C; 15G, H).

Male gonopore and penis 
Male gonopore coxal. Coxo-sternal condition. Penis mark-
edly angled, with membrane between inclined and vertical 
portions; penial bulb thick, sclerotised; exposed proximal 
penial portion sclerotised; next portion covered by pleon. 
Sternites 7 and 8 expanded over penis, very close to each 
other for short distance, then not completely joined in some 

cases; sternite 8 with bifid process over P5 coxo-sternal con-
dyle, partially covering penial bulb, overhanging inclined 
portion of penis.

Illustrations: Dorippe quadridens: Guinot et al. 2013: 102, 
fig. 16A-C. D. tenuipes: Guinot et al. 2013: fig. 17A, B.

Gonopods (Figs 11C, D; 13B; 14D; 31A) 
G1 relatively simple, rather straight, short, gradually tapering 
to single apex; subdistal setae; with narrow tongue-shaped 
corneous distal process; tip bluntly rounded; basal lobe pre-
sent, covered with small denticles and with cluster of pappose 
setae at tip. 

Illustrations: Dorippe frascone: Chen 1980, fig. 3.5, as Dorippe
(Dorippe) frascone; Holthuis & Manning 1990: fig. 2g; Dai & 
Yang 1991: fig. 25.1, as D. (D.) frascone. D. irrorata: Holthuis & 
Manning 1990: fig. 4i, j. D. quadridens: Stephensen 1946: 
fig. 4A, as D. dorsipes; Holthuis & Manning 1990: fig. 7e, f 
(reproduced by Sin et al. 2009: fig. 4A); Guinot et al. 2013: 
102, fig. 16C, D; Chen & Sun 2002: fig. 89.4; Davie et al.

A B

C D

FIG. 11. — Dorippinae H. Milne Edwards, 1837 n. stat.. Dorippe quadridens (Fabricius, 1793): A-C, ♂ 38.1 × 36.3 mm, China Sea near Singapore, Hee Huat, 
ZRC 1984.6308. A, anterior region; B, thoracic sternum with pleon; C, thoracic sternum without pleon, G1. D, ♂ 16.6 × 17.0 mm, NW Madagascar, Ambaro Bay, 
MNHN-IU-2018-5193 (= MNHN-B18279): thoracic sternum without pleon, G1 and G2.
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2015a: fig. 71-2.22J. D. sinica: Chen 1980: fig. 1.5, as D. (D.) 
sinica (reproduced by Holthuis & Manning 1990: fig. 16e, 
f ); Holthuis & Manning 1990: fig. 13g; Dai & Yang 1991: 
fig. 25.2, as D. (D.) sinica; Chen & Sun 2002: fig. 90.4, 5; 
Hayer et al. 2016a: figs 2, 3A; Vehof 2020: fig. 10A-C. D. ten-
uipes: Chen 1980: fig. 2.5, as D. (D.) tenuipes (reproduced by

Holthuis & Manning 1990: fig. 18e); Holthuis & Manning 
1990: fig. 17i; Dai & Yang 1991: fig. 26, as D. (Dorippe) 
tenuipes; Chen & Sun 2002: fig. 91.4. D. trilobata: Manning 
1993: fig. 2g.

Illustrations: Dorippe quadridens: Stephensen 1946: fig. 4B, 
as D. dorsipes; Guinot et al. 2013: 102, fig. 16E.

A B

E

C

D

FIG. 12. — Dorippinae H. Milne Edwards, 1837 n. stat.. Dorippe quadridens (Fabricius, 1793): A-D, ovigerous ♀ 38.1 × 33.7 mm, South China Sea, Hee Huat, ZRC 
1984.6307: A, habitus; B, anterior region, ventral view; C, thoracic sternum and pleon; D, vulvae. E, ovigerous ♀ 28.0 × 29.0 mm, NW Madagascar, Ambaro Bay, 
MNHN-IU-2018-5193 (= MNHN-B18279): thoracic sternum and vulvae.
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G2 straight. 
Illustrations: D. quadridens: Guinot et al. 2013: fig. 16E; 

D. sinica: Vehof 2020: fig. 10D.

Vulvae (Figs 12D, E; 13D; 14G; 32A) 
Vulva at the summit of elevated portion of sternite 6 and at 
extremity of setose raised sternal ridge; opening quite large, 
rounded, not recessed, well exposed, covered by operculum 
leaving inverted V-shaped opening. 

Illustrations: Dorippe glabra: Manning 1993: fig. 1f. Dorippe 
quadridens: Holthuis & Manning 1990: fig. 6g. Dorippe sinica: 
Hayer et al. 2016a: figs 1, 2, 3A; Vehof et al. 2017: fig. 1D, E. 
Dorippe quadridens and D. sinica: Vehof et al. 2017: fig. 2A. 

Female reproductive system
Studied in Dorippe quadridens by Vehof et al. (2017) and in 
D. sinica by Hayer et al. (2016a), Vehof et al. (2017) and 
Vehof (2020). See Figs 35A, B; 36B; 37 and below, The fe-
male reproductive system in Brachyura, its evolution and unique 
disposition in Dorippidae.

Callosities 
In both sexes, dorsal part of P3 coxa bearing a callosity, variously 
developed according to the species: a simple thickening and 
elongated calcified bulge in Dorippe quadridens (Fig. 33C); or 
in the form of a hemicircular structure in D. sinica (Figs 9C; 
10C, D; 33D, E), D. frascone (Fig. 33F), D. trilobata (Fig. 15A, 
C, J), D. glabra (Fig. 15E, F, I); or more complex and tak-
ing the form of a double calcified bulge with a central part 
showing a special texture in D. tenuipes (Figs 9D; 33G, H). 
The callosity, partially concealed by the P5, is visible in the 
photograph by Takeda & Manuel-Santos (2006: fig. 6B). It 
was not possible to detect whether a callosity is present in 
D. irrorata (Fig. 14H).

DISTRIBUTION AND HABITAT

Dorippe quadridens is the most widely distributed dorippid 
in the Indo-West Pacific. It is a Lessespian species introduced 
into the Mediterranean Sea through the Suez Canal (Monod 
1937, as D. dorsipes), in Egyptian waters (Timsah Lake and 
Port Said), along the coasts of Israel (Galil 2005, 2011; Galil & 
Shlagman 2010; Brockerhoff & McLay 2011), perhaps Syria 
(Hasan 2008). Its range extends from the Red Sea, Persian Gulf 
(Apel 2001), Gulf of Aden (Zarenkov 1971), Gulf of Oman, 
the Seychelles, southeast Africa to the west and east coasts of 
India (Dev Roy & Nandi 2007, 2008; Dev Roy 2008; Dev 
Roy & Bhadra 2011: 117; Varadharajan & Soundarapandian 
2014; Dev Roy & Rath 2017; Vidhya et al. 2017; Beleem 
et al. 2019: 20, fig. 1a; Gosavi et al. 2021: table 3), the An-
daman and Nicobar Islands (Venkataraman et al. 2004: 312, 
as Dorippe dorsipes), the Philippines, Singapore, Indonesia, 
Vietnam (André 1931: 638, as Dorippe dorsipes), Peninsular 
Malysia (Razak et al. 2022: fig. 6.11), Thailand, China and 
Hong Kong (Chen & Sun 2002; Wong et al. 2021), Taiwan 
(Wang et al. 2017; Ng et al. 2017), Australia, and also southern 
Japan (Takeda et al. 2019: 13, pl. 3, fig. E, F). Many records 
of Dorippe quadridens with its synonyms cannot reliably be 

referred to this species, and all Japanese records probably 
refer to D. sinica; the ranges of the two species (both often 
incorrectly identified as Dorippe frascone in early publications) 
overlap over most of southern China and probably Taiwan 
(Holthuis & Manning 1990; Ng et al. 2017). Recent data on 
the distribution and ecology of D. quadridens and D. sinica
have been provided by Osman et al. (2015); Ng et al. (2001, 
2017); Ng & Davie (2002); Thoma (2007); Beleem et al.
(2019); also Zairion et al. (2018). The depth from which 
D. quadridens has been reported varies from 1 to 73 m, with 
most records between 1 and 30 m. It is found on rather flat 
bottoms of mud and/or sand, sometimes with weeds, corals, 
or sponges; it has also been reported on coral reefs and oyster 
beds (Holthuis & Manning 1990).

Recent records of Dorippe quadridens in the Middle East do 
not reliably refer to this species. It appears that the carapaces of 
D. quadridens and Dorippoides nudipes (both previously cited 
in the “Annotated checklist of the decapod crustaceans of the 
Gulf of Oman” by Naderloo et al. 2015: table 2) studied and 
represented in the Atlas of crabs of the Persian Gulf by Naderloo 
(2017: figs 7.1 and 7.3, respectively) were mistakenly inter-
changed, whereas the keys to both species, the figures of the 
G1s and the distribution maps (Naderloo 2017: 47, fig. 4.2.e 
and 4.2.f, respectively, and fig. 7.2) are correct. Subsequently, 
crabs from the northwestern Persian Gulf, Iraq, identified as 
Dorippe quadridens by Yasser & Naser (2019: fig. 2) and Al-
Khafaji et al. (2019: fig. 2a, table 2) are Dorippoides nudipes
instead of Dorippe quadridens (see under Dorippoides nudipes).

Most of the specimens reported in the literature as Dorippe 
frascone are either not recognisable from the available data or 
belong to D. quadridens or to D. sinica. Dorippe frascone is 
known with certainty only from the Philippines, Indonesia 
and Papua New Guinea (present paper), at depths between 
1-10 m on a sandy bottom, and questionably from southern 
China (Dai & Yang 1991, as Dorippe (Dorippe) frascone). Re-
cords of D. frascone by Jeyabaskaran et al. (2000: 46, pl. 31c, 
as D. (D.) frascone) from India in the Gulf of Mannar, by 
Venkataraman et al. (2004: 312) in Tamil Nadu, and by 
Krishnamoorthy (2007: 90) on the Chennai Coast probably 
correspond to D. quadridens. So far, Dorippe sinica reported 
from East Asia (Chen & Sun 2002; Ng et al. 2017; Wong et al.
2021) is the only species of the genus known with certainty 
from Japan (Minemizu 2000: 189; Takeda et al. 2006, 2011, 
2019); the ranges of D. sinica and D. quadridens overlap in 
southern China. Dorippe sinica is probably present in Taiwan 
(Ng et al. 2017; Wong et al. 2021). The species is reported 
from the shoreline, on the tidal flat (Yamaguchi et al. 1987) 
and at depths between 15-50 and 118 m; specimens are col-
lected from mud, sand bottoms, and from “volcanic sand, 
shells, and rock” (Holthuis & Manning 1990). 

Dorippe tenuipes is known from Vietnam, the Philippines 
(including Balicasag Island, Bohol, see Takeda & Manuel-
Santos 2006: fig. 6B), eastern Indonesia and southern China, at 
depths ranging from 15-20 m (Serène 1982), 52-92 m (Chen 
1980), 76-70 m (Serène & Vadon 1981), 49-53 m (Holthuis & 
Manning 1990) and 33-128 m (Chen 1986b), and is found 
on muddy sand, sand and shell bottoms. According to Trivedi 
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et al. (2018), as D. tenuipes is known with certainty only 
from the abovementioned regions, the report of D. tenuipes
from the Gulf of Mannar region, southeast coast of India by 
Vidhya et al. (2017) is most likely a misidentification with 
another Dorippe species. 

Three species of Dorippe are so far only known from their 
type locality and have never been found since. Two are en-
demic to Australia: D. glabra from the Northern Territory 
on the north coast at 38 m, and D. trilobata from Western 
Australia (Admiralty Gulf ) at 18 m depth (Manning 1993; 
Davie 2002). The third is Dorippe irrorata from the east An-
daman Sea, at depths of 62 and 73 m (see below, Remarks). 

CARRYING BEHAVIOUR

Dorippe quadridens has been observed carrying a sponge (Bor-
radaile 1903: 439), the scutellid sea urchin Echinodiscus Leske, 
1778 (Macnae & Kalk 1958; 1969: 44, 71; Kalk 1995) and 
starfish (McNeill 1923), pieces of shell or debris (Ng 1987: 
15), broken or intact valves of lamellibranchs (Ng & Tan 
1986), and accumulated amounts of silt and detritus (Guinot 

et al. 1995). The sculptured carapace with its different micro-
structures and dense setae likely assists the species to acquire 
a massive coat of detritus (Osman et al. 2021). According 
to Holthuis & Manning (1990: 33), it is not clear whether 
the species camouflaged under the umbrella of a jellyfish re-
ported as D. quadridens by Estampador (1937: 514; 1959: 65, 
footnote) is really this species or rather represents D. frascone 
instead, since these authors reported a D. frascone from the
Philippines “taken from a jellyfish”. Several online field videos 
show amazing images of a crab on the sea floor holding the 
toxic ‘fire urchin’ Asthenosoma varium Grube, 1868 with its 
P4 and P5, running on the bottom and then burying forward 
until most of the body is covered by the sediment. The crab in 
situ, called ‘sea urchin carrier crab’ and alternatively identified 
with D. frascone or D. quadridens, is probably the latter because 
of the tuberculate carpus of the cheliped recognisable on the 
videos. Laboratory experiments on D. quadridens collected 
in Thailand (Rayong Province) and tested by Wisespongpand 
et al. (2014) provide some summary data: about 45% of the 
crabs tested selected the green urchin Salmacis sphaeroides

A

C D

B

FIG. 13. — Dorippinae H. Milne Edwards, 1837 n. stat.. Dorippe sinica Chen, 1980: A, B, ♂ 36.2 × 39.5 mm, China, Guangdong, Nanao Island, ZRC 1999.0470: 
A, ventral view, thoracic sternum and pleon; B, thoracic sternum, G1 and G2; C, D, ♀ 34.8 × 38.9 mm, same data as A, B; C, thoracic sternum and pleon; D, tho-
racic sternum and vulvae.
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(Linnaeus, 1758) as the first item for carrying, whereas 60% 
selected the majoid Chlorinoides sp. as the first item from five 
crab species. According to Sakai (1937: 74, as D. dorsipes), 
Dorippe sinica was protected by a dead shell, but there is no 
other record of the species carrying a mollusc. According to 
Quintana (1987: 285, figs 3B-F, 5L, M, m, 7F, G, 24A, as 
Dorippe frascone), both the megalopa and the first crab stages 
of D. sinica observed in the laboratory normally used their 
P4 and P5 to carry small objects dorsally over the carapace, 
so they were not active swimmers.

REMARKS

The subfamily Dorippinae n. stat. is monotypic, with the 
genus Dorippe known from seven species, of which three, 
very poorly known, are photographed here for the first time 
(see below). 

Dorippe callida of White (1847: 54) (not Fabricius 1798), 
based on two specimens from the Philippine Islands, was as-
signed to D. dorsipes, actually D. quadridens, by Miers (1884: 
258) despite the elongated legs and weakly sculptured cara-
pace surface that distinguish it. Serène (1982: 1128, figs 1-3, 
pl. 1, figs 1, 2, pl. 2, figs 1-4) regarded this species as new 
and established it as Dorippe miersi (type locality: Vietnam, 
Nhatrang), unaware that Chen (1980: 156. fig. 2, pl. 2, 
figs 3, 5, 7, 8) had described one year earlier Dorippe tenuipes
(type locality: South China Sea, off Guangdong Province), 
a specific name meaning ‘thin-legged’. Comparison of the 
descriptions provided by these two authors and examina-
tion of their type material convinced Holthuis & Manning 
(1990: 47) of their synonymy. They consider that D. tenuipes
“is distinguished from all other species of Dorippe by the very 
long and slender legs” (a character already noted by Serène: 
“length of the merus of P2 six times its width”) and by the 
sculpture of the body surface, especially that of the pleon 
“far less pronounced” than in most other species of the ge-
nus. Serène (1982: 1129) speculated that D. miersi (in fact 
D. tenuipes) might be a much smaller species than D. quad-
ridens (which he named D. frascone) and in which the shape 
of the adult cheliped would appear at a smaller size, e.g. 28 
× 30 mm, with the conclusion that D. miersi in relation to 
D. quadridens seemed to be “in a similar situation to that of 
Neodorippe taiwanensis in relation to Neodorippe japonica”. 
Dorippe tenuipes is distinguished from all other Dorippe by 
the most developed callosity (Figs 9D; 33G, H). 

The female of Dorippe frascone measuring 23.3 × 24.4 mm 
figured here (Fig. 14E, F) is prepubertal, as evidenced by 
its not yet enlarged triangular pleon (Fig. 14F), compared 
to the one shown by Chen (1980: pl. 2, fig. 4): the latter is 
characterised by the shape of somites 4-6 that differs from 
that of other Dorippe. 

REMARKS ON DORIPPE IRRORATA

MANNING & HOLTHUIS, 1986
Dorippe irrorata, which has never been found since its de-
scription in the eastern Andaman Sea, is known from only 
two specimens (Manning & Holthuis 1986: 363, fig. 1a, b; 
Holthuis & Manning 1990: 9, 15-17, fig. 4), that are cur-

rently fragile: a male 21.5 × 22.0 mm, the holotype (Fig. 14H, 
I) (Andaman Sea, south of Mergui Archipelago; 09°54’N, 
97°42’E, International Indian Ocean Expedition, Anton Bruun 
Cruise 1, stn AB-21, 73 m, 24.III.1963, USNM 172495); 
and a transparent female 17.0 × 17.5 mm, W of the Moscos 
Islands, 14°07’N, 97°05’E, Anton Bruun Cruise 1, stn AB-38, 
62 m, 30 Mar 1963, USNM) that was incorrectly indicated 
as being a paratype (see Subsequent erroneous designation of 
paratypes by Holthuis & Manning [1990]). Both authors 
considered the species close to D. quadridens (Figs 10A, B; 
11A-C) and D. tenuipes (Fig. 9D) but with some differences. 
Thanks to the photographs of the holotype kindly sent to us 
by Karen Reed and, before that, of the supposed ‘paratype’ 
by Rafael Lemaitre, we can confirm at least that the teeth of 
somites 2 and 3 of the male pleon are very low and distinctly 
granular in D. irrorata (Fig. 14H, I) (versus strong, acute and 
smooth in D. quadridens) and that the palm of the cheliped 
is granulated (versus smooth in D. quadridens). 

The resemblance of Dorippe irrorata to D. tenuipes (Fig. 9D) 
is obvious. Dorippe irrorata (Fig. 14H, I) has a male pleon 
with only elevations on somites 2 and 3 (though much lower 
in D. irrorata), but the major cheliped has a granulated palm 
in D. irrorata, smooth in D. tenuipes. The main difference 
mentioned by Holthuis & Manning (1990: 17), i.e., the “far 
less elongated” P2 and P3 in D. irrorata, should be taken with 
caution as leg length is a highly variable character in some 
dorippids, such as Heikeopsis japonica. Nevertheless, the frontal 
teeth are slightly different in the two species. The major char-
acter that would have allowed us to settle the matter, namely 
the callosity on P3, which is highly developed in D. tenuipes
(Figs 9D; 33G, H) and only as an elongated and thickened 
bulge in D. quadridens (Figs 10A; 33C), is unfortunately not 
detectable in the photographs of D. irrorata provided by the 
USNM (Fig. 14H). Not being able to make a clear decision, 
we consider D. irrorata to be valid, at least provisionally. 

REMARKS ON DORIPPE TRILOBATA MANNING, 1993 
AND DORIPPE GLABRA MANNING, 1993
Two Dorippe from Australia described by Manning (1993; 
see Davie 2002: 156), each known only by its type specimen 
and thus by a single sex, and never reported since, are prob-
lematic. The characters used to distinguish them from other 
known species are tenuous and mainly concern the more or 
less marked ornamentation and especially the setation and size 
of the legs. Previously, only two dorippids were known from 
Australia: Dorippe quadridens and Paradorippe australiensis.
Thanks to photographs of the types of each of these species 
deposited in the AM, kindly sent to us by Shane Ahyong, 
some remarks can be provided.

Dorippe trilobata (Manning 1993: 3, 4, fig. 4; cited by Davie 
2002: 156), described from Western Autralia (Admiralty Gulf ) 
on the basis of the single holotype, a male 20.5 × 21.1 mm, 
was considered to be close to D. tenuipes Chen, 1980. Both 
species were regarded as “different from all other species of 
Dorippe in having elongate P2 and P3, with the P3 merus six 
or more times longer than high”, although to a lesser degree 
in D. tenuipes. In D. trilobata the P2 and P3 (Fig. 15A, B) 
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FIG. 14. — Dorippinae H. Milne Edwards, 1837 n. stat.: A-G: Dorippe frascone (Herbst, 1785), Philippines, Panglao Island, ZRC 2008.0076: A-D, ♂ 29.7 × 31.0 mm, 
A, habitus; B, ventral view; C, thoracic sternum with pleon; D, G1; E-G, prepubertal ♀ 23.3 × 24.4 mm: E, habitus; F, ventral view; G, vulvae; H, I, Dorippe irrorata 
Manning & Holthuis, 1986, holotype, ♂ 21.5 × 22.0 mm, Andaman Sea, south of Mergui Archipelago, USNM 172495: H, habitus; I, ventral surface.
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FIG. 15. — Dorippinae H. Milne Edwards, 1837 n. stat.: A-D, J, Dorippe trilobata Manning, 1993, holotype, ♂ 20.5 × 21.1 mm, off Mitchell River, Admiralty Gulf, AM 
P27124: A, habitus; B, ventral surface; C, carapace; D, pleon; J, callosity. E-I: Dorippe glabra Manning, 1993, holotype, ovigerous ♀ 24.3 × 26.7 mm, Chambers 
Bay, Australia, AM P13363: E, habitus with detached right cheliped, right P2 and P3, left P3; F, carapace; G, ventral surface; H, pleon; I, callosity.
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are longer and thinner than those of most Dorippe (Fig. 10), 
thus quite similar to those of D. tenuipes (Fig. 9D) but not as 
thin and elongated as in the latter. The long meri of P2 and 
P3 of D.  trilobata are naked and the dactyli of P2 and espe-
cially P3 are enlarged. A characteristic feature of D. trilobata, 
namely the pleonal somites 2 and 3 with three sharp teeth, is 
not found in D. tenuipes where there are only low rounded 
and granular elevations. In D. trilobata, the anterolateral 
margin is unarmed anterior to epibranchial region and then 
shows low tubercles, whereas in D. tenuipes it bears numer-
ous denticles. Most significantly, the callosity of D. trilobata
is simply hemicircular (Fig. 15A, C, J), contrasting with the 
complex callosity in the form of a double calcified bulge with 
a whitish central area in D. tenuipes (Figs 9D; 33G, H).The 
anterolateral margin of the carapace without spines, tuber-
cles or denticles in front of the epibranchial region is as in 
D. sinica (Fig. 10C, D); but the three detached spines on the 
lower margin of the orbit contrast with the cluster in D. si-
nica and the higher number of teeth there in D. quadridens
(Fig. 12B) and may approximate the 3-5 teeth of D. frascone 
(Fig. 14A-D). Dorippe trilobata (Fig. 15A-D) differs from 
all other species of Dorippe in having a short, triangular and 
straight-edged pleon, instead of the longer and irregular-edged 
pleon of other Dorippe; in addition, the three sharp tuber-
cles on pleonal somites 2 and 3 are much more acute than 
in D. quadridens (Figs 10A; 11B), D. sinica (Figs 10C; 13A) 
and D. frascone (Fig. 14A-D). The relatively small size 20.5 
× 21.1 mm of the holotype of D. trilobata cannot account 
for these differences, so until more material is available this 
species can be considered valid.

Dorippe glabra (see Manning 1993: 1, fig. 1; cited by Davie 
2002: 156), from the north of the Northern Territory, known 
only by an ovigerous female measuring 24.3 × 26.7 mm 
(deposited in the AM, see Springthorpe & Lowry 1994) 
and found mixed in a large collection identified as D. quad-
ridens, “could be distinguished on sight from all of the other 
specimens in that lot by the naked meri of its P2 and P3”, 
the most significant feature according to Manning (1993: 2, 
4). In photographs of the holotype, a male, the meri of the 
attached left P2, detached left P3 and detached right P3 are 
naked, but the merus of the detached right P2 (Fig. 15E) is 
covered with dense setae on the posterior margin. In D. si-
nica the meri of P2 and P3 are naked or barely pubescent in 
females (Fig. 10D) and setose in males (Fig. 10C), whereas 
they are covered with setae in both sexes of D. quadridens 
(Figs 10A, B; 12A). The P2, P3 of D. glabra (female) are 
sligthly longer and thinner than in most Dorippe, but not 
so elongated and thin than those of D. trilobata (Fig. 15A, 
B), and those of D. tenuipes (Fig. 9D) that are granular. In 
D. glabra the merus and carpus of the cheliped (Fig. 15E) is 
covered with dense granules, which eliminates D. frascone with 
a smooth carpus. In D. glabra the coxa of P3 is flanked by a 
high hemicircular calcified callosity (Fig. 15E, F, I) similar to 
that of D. sinica (Figs 9C; 10C, D; 33D, E), quite distinct 
from the double callosity of D. tenuipes (Figs 9D; 33G, H). 
A direct comparison between D. glabra and the other Dorippe
would be most useful.

Subfamily DORIPPOIDINAE n. subfam.

TYPE GENUS. — Dorippoides Serène & Romimohtarto, 1969 (type 
species by original designation and monotypy: Cancer facchino 
Herbst, 1785). Other included species: Dorippoides nudipes Man-
ning & Holthuis, 1986.

DESCRIPTION

Carapace (Fig. 16) 
Carapace wider than long, convex posteriorly, flattened an-
teriorly, appearing flatter in large individuals. Dorsal surface 
weakly sculptured, rather smooth, covered with pubescence; 
‘human face’ distinctly delineated. Only a few grooves: precer-
vical groove continuous, distinct in small specimens, with 
extreme lateral part behind orbit vaguely distinct, or not 
indicated at all medially in adult males; indistinct, medially 
interrupted in females; cervical and branchiocardiac grooves 
deep. Median area (urogastric region) circular or oval, flanked 
by large, rounded, convex branchial lobes. Meso-metagastric 
region with two small, oblique submedian gastric pits at the 
base. Front consisting of two distinct triangular teeth directed 
forward, or of blunter teeth directed outward, separated by 
rather deep emargination. Inner orbital angle triangular or 
blunt. Outer orbital tooth sharp, pointed, reaching as far 
forwards as or slightly beyond frontal teeth. Antero- and 
posterolateral margins devoid of spine or tooth, only demar-
cated by very faint angle. Exposed pleurites 5-7 as granulous 
sclerites; exposed pleurite 6 rather narrow, granular, separated 
from P3 coxa by thick, whitish membrane. Carapace posterior 
rim not extending laterally at all along inflated posterolateral 
margin and lined posteriorly by nearly rectangular strip, 
thinner medially in male Dorippoides facchino (Fig. 16A) 
and D. nudipes (Fig. 16C); strip with two developed lateral 
extensions and thus appearing much more hollowed medially 
in female D. facchino (Fig. 16B) and D. nudipes (Fig. 16D).

Illustrations: Dorippoides facchino: Herbst 1785: pl. 11, 
fig. 68, as Cancer facchino (reproduced by Holthuis & Man-
ning 1990: fig. 23); H. Milne Edwards 1837: pl. 20, fig. 11, 
as Dorippe sima (reproduced by Holthuis & Manning 1990: 
fig. 24); Verrill 1869a: pl. 2, fig. 1, as Dorippe facchino (repro-
duced by Holthuis & Manning 1990: fig. 25a); Holthuis & 
Manning 1990: figs 19a-d, 22 (male syntype of Dorippe 
astuta Fabricius, 1785), 19b (reproduced by Sin et al. 2009: 
fig. 3B), 25b; Chen & Sun 2002: fig. 92.1; Naruse et al.
2014: fig. 2d; Wong et al. 2021: fig. 10a, pl. 2D. Dorippoides 
nudipes: Chen 1988: fig. 1a, pl. 1B, C; Holthuis & Manning 
1990: fig. 26a-c. 

Cephalic structures (Fig. 17A)
Eyestalk inclined, well protected in rather deep orbital hol-
low and along outer orbital tooth. Antennule almost entirely 
folded into fossa. Antenna: basal article exposed; articles 2+3 
very developed, moveable, with salient setose external part; 
other articles directed forward; flagellum curved outwards. 

Oxystomatous disposition 
Opening of exhalant channels perceptible in dorsal view 
between rostral teeth, hardly visible in Dorippoides nudipes. 
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Pereiopods (Figs 16; 17A; 18C)
Chelipeds of females and most males of same size and shape; 
heterochely only in large adult males: major chela swollen, 
short, with short fingers; minor chela with slender and down-
wardly curved fingers, forming slight angle with axis of palm. 

Illustrations: Dorippoides facchino: Holthuis & Manning 
1990: fig. 19e; Chen & Sun 2002: fig. 92.2, 3; Wong et al.
2021: fig. 10b. Dorippoides nudipes: Holthuis & Manning 
1990: fig. 26d.

P2 and P3 not very long, P3 longest, all articles rather 
short and wide, flattened, unarmed. Meri without spines on 
dorsal margins; sexual dimorphism of setation in D. facchino
(Fig. 16A, B): males with dense setae only on posterior mar-
gins and females with entirely naked margins; dimorphism 
not marked in D. nudipes, with naked margins in both sexes 
(Fig. 16C, D). Dactyli flattened, twisted, without fringes of 
hair. P3 ischium of females with spur-like process on anterior 
margin; process may be present on ischium of P2 but smaller 
(Figs 9A; 18A, B); these processes completely absent in males. 

Illustrations: Dorippoides facchino: Holthuis & Manning 
1990: fig. 20. Dorippoides nudipes: Manning & Holthuis 
1986: fig. 1c; Chen 1988: fig. 1d, e; Holthuis & Manning 
1990: figs 26e, f, 27f; Chen & Sun 2002: fig. 92.2, 3; Wong 
et al. 2021: fig. 10c.

Thoracic sternum (Figs 17; 18)
Thoracic sternum almost smooth in males, minutely granular 
and eroded in females. Sternite 1 pointed; sternite 2 pentagonal, 
high, separated from sternite 3 by broad depression; sternite 3 
large, extended laterally; sternite 4 with two raised submedian 
prominences protruding from pubescence; sternites 4 and 5 
lacking sharp ridges, only with blunt, naked transverse ridge. 
Suture 3/4 rather long, ending in deep depression in males. In 
males, interruption points of sutures very close to each other 
at bottom of deep sterno-pleonal cavity, which may give the 
false impression of a median line. Female thoracic sternum 
extremely tilted backwards at level of ridge running through 
entire sternite 6. 

Pleon and telson (Figs 17B; 18D)
Sterno-pleonal cavity very narrow and deep. On pleon no 
tubercles or spines, only low, blunt transverse elevations or 
indistinct grooves. Male pleon with articular membranes 
situated between all somites and across entire breadth of 
each somite. In males, somite 1 long, trapezoidal, widening 
posteriorly, with posterior margin deeply concave in middle; 
somite 2 long, widening posteriorly, lacking erect tubercles or 
spines; somite 4 short, wide; somite 5 distinctly narrowing; 
somite 6 elongate, very narrow, with concave lateral margins 
and produced posterolateral angles; telson triangular, with 
constricted base, its tip far exceeding level of suture 5/6. 

Illustrations: Dorippoides facchino: Holthuis & Manning 
1990: fig. 21g, f. Dorippoides nudipes: Chen 1988: fig. 1b, c.

Female pleon (Fig. 18A, E) wide and rounded, without 
tubercles or teeth; somites 2-5 with blunt but distinct trans-
verse carina; somite 5 widest; somites 5 and 6 longest; telson 
small, with semicircular posterior margin. 

Pleonal-locking mechanism by press-button (Figs 17C, D; 
18B, C, F), 
Press-button in deep curve of thoracic sternal suture 5/6.

Additional female pleonal-retention mechanism 
In females of D. facchino (Fig. 16B), dorsally exposed part of 
sternite 8 with very small prominence that does not overhang 
pleonal somite 2 and seems not functional; in females of  
D. nudipes (Fig. 16C), the process of sternite 8 is quite developed 
but seems too distant to be able to overhang pleonal somite 2, 
thus also nonfunctional. Small telson engaged between raised 
slopes of sterno-pleonal cavity at level of sternite 5 (Fig. 18A, E). 

Male gonopore and penis 
Gonopore coxal; coxo-sternal condition with penial tube 
consisting of inclined portion, then vertical portion, without 
visible membrane between the two (sternites 7 and 8 in contact 
over very short distance); bulb more or less long.

Illustrations: Dorippoides facchino: Guinot et al. 2013: 
fig. 18A, B. Dorippoides nudipes: Guinot et al. 2013: fig. 19A, B. 

Gonopods (Figs 17C; 31B)
G1 short, stubby, with very elongated coxa and well-developed 
basis encircling most of endopodite. Apical process twisted, 
ending in slender simple point, rolled-up in a spiral, triangular 
(D. facchino) or produced into long, thin whip-like appendage 
(D. nudipes); subdistal cluster of setae. Basal lobe rounded, 
covered with several setae.

Illustrations: Dorippoides facchino: Chen 1986a: fig. 4a, b;
Holthuis & Manning 1990: fig. 21a-e (reproduced by Sin et al.
2009: fig. 4B); Dai & Yang 1991: fig. 22, as Dorippe (Dorip-
poides) facchino; Chen & Sun 2002: fig. 92.4; Guinot et al.
2013: fig. 18C, D; Vehof 2020: fig.12. Dorippoides nudipes: 
Stephensen 1946: fig. 4C, as Dorippe facchino?; Chen 1988: 
fig. 1f-h; Holthuis & Manning 1990: fig. 26g, h. 

G2 shorter than G1, straight, with indistinct flagellum.
Illustrations: Dorippoides nudipes: Stephensen 1946: fig. 4D, 

as Dorippe facchino?; Chen 1988: fig. 1i; Dorippoides facchino: 
Vehof 2020: fig. 12A.

Vulvae (Figs 17D; 18B, C, F; 32B)
Vulvae on clearly raised, well delimited, globose, papillae-
like whitish prominences on sternite 6, each very close to 
the other, almost joining on median axis, in prolongation 
of raised oblique setose ridge; opening relatively large, not 
recessed, near external margin of prominence. In the diag-
nosis of Dorippoides by Holthuis & Manning (1990: 48) the 
statement that the ‘female gonopore’ is on the third sternite 
is erroneous (a confusion with sternite of P3). 

Illustrations: Dorippoides facchino: Holthuis & Manning 
1990: fig. 21h, i; Vehof 2020: fig. 7A-C.

Female reproductive system
Studied in Dorippoides facchino by Vehof (2020: 55, figs 7E-G, 
17, 20, 22). See Figure 37 and below, The female reproduc-
tive system in Brachyura, its evolution and unique disposition 
in Dorippidae.
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Callosities
In both sexes of Dorippoides facchino (Fig. 33A), on dorsal part 
of P3, between the coxa and the widely exposed pleurite 6, 
a large thick, movable, whitish membrane lined on pleural 
side by narrow calcified strip: structure considered here as a 
‘simple’ callosity. A similar structure observed in females of 
D. nudipes but seemingly lacking in males (Fig. 33B).

DISTRIBUTION AND HABITAT

Dorippoides facchino is known from Sri Lanka and India (?Pillai & 
Nair 1970, 1976, as Dorippe astuta; Dev Roy 2008; Dev Roy & 
Nandi 2001, 2008; Venkataraman et al. 2004; Ravichandran & 
Kannupandi 2007; Vidhya et al. 2017; Trivedi et al. 2018: ta-
ble 1; Bhat et al. 2021: table 1) eastward to Malaysia, Indonesia, 
Vietnam (André 1931: 639), Thailand, southern China, Hong 
Kong (Chen & Sun 2002; Wong et al. 2021), at depths between 
2 and 80 m, most often between 10 and 30 m, usually in sandy 
mud, but also in soft clay, soft gray mud, and in stones and sand 
(Holthuis & Manning 1990; Ng & Davie 2002); there are no
definite records from either Japan or the Philippines. 

Dorippoides nudipes is known from various parts of the eastern 
Indian Ocean, including the southern Red Sea, the Persian 
Gulf (Apel 2001), the Gulf of Oman (Naderloo et al. 2015: 
table 2), Iran (Stephensen 1946), southern Madagascar, and 
probably reaches South Africa (Holthuis & Manning 1990; 
Chen 1988). And also from the western Indian Ocean: India 
(Devi & Kumar 2017: fig. 1E, F; Trivedi et al. 2018: table 1; 
Gosavi et al. 2021: table 3) and western Thailand (Davie et al.
2002; Ng & Davie 2002). Recent records of Dorippoides nudipes
in the Middle East need to be reviewed. In Naderloo’s 2017
Atlas of crabs of the Persian Gulf, although the keys to Dorippe 
quadridens and Dorippoides nudipes, their figures of the G1 and 
distribution maps (Naderloo 2017: 47, fig. 4.2.e and 4.2.f, 
respectively) are correct, the carapace assumed to be that of 
Dorippoides nudipes (Naderloo 2017: fig. 7.3) is actually that 
of Dorippe quadridens. In our opinion, the figures for the two 
species have been accidentally mixed. The correct representa-
tion of the carapace of Dorippoides nudipes is shown under 
Dorippe quadridens (Naderloo 2017: fig. 7.2). Subsequently, 
crabs from the northwestern Persian Gulf, Iraq, identified as 

A B

C D

FIG. 16. — Dorippoidinae n. subfam.: A, B, Dorippoides facchino (Herbst, 1785): A, ♂ 25.3 × 32 mm, Malaysia, Johore, Pontian, ZRC 1991.66-72; B, ovigerous ♀
20.3 × 26.2 mm, South China Sea, Hee Huat, ZRC 1984.5347; C, D, Dorippoides nudipes Manning & Holthuis, 1986: C, ♂ 16.2 × 19.4 mm, Iran, ZRC 2017.1227; 
D, ♀ 21.6 × 29.5 mm, South Africa, vicinity of Tugela River mouth, ZRC 2009.0885.
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Dorippe quadridens by the records of Yasser & Naser (2019: 
fig. 2) and Al-Khafaji et al. (2019: fig. 2a, table 2) are likewise 
Dorippoides nudipes and not Dorippe quadridens (see under 
D. quadridens).

CARRYING BEHAVIOUR

The association of Dorippoides facchino, the ‘porter crab’ or 
‘anemone-carrying crab’, with another organism, in fact with 
a sea anemone, has long been recognised (Herbst 1796: 215, 
as Cancer facchino; Stimpson 1855: 37, as Dorippe facchino; 
Verrill 1869a: 58-60; 1869b: 249-250, pl. 2, fig. 1, as D. fac-
chino [reproduced by Holthuis & Manning 1990: fig. 25a]; 
Henderson 1893: 405, as D. facchino; Alcock 1896: 279, as 
D. granulata; Lanchester 1900: 769; 1902: 55, as D. facchino; 
Shelford 1916: 299-300, as D. facchino; Hornell 1922: 934-
935, fig. 5, as D. dorsipes; Verrill 1928: 16, as D. facchino; 
Hose 1929: 31, as D. facchino; Shen 1931: 101, as D. fac-
chino; Gravely 1941: 81, as D. facchino; Chopra 1935, as
D. facchino; Serène & Romimohtarto 1969: 11; Morton & 
Morton 1983: 187, fig. 10.4, 7, as D. granulata; Tan & Ng 
1988: 149, unnumbered fig.; 1992: 149; Holthuis & Man-

ning 1990: 60, 63, fig. 25a, b; Manning 1993: 114, fig. 3a, b; 
Guinot et al. 1995: fig. 4A, pl. 1B; Guinot & Wicksten 2015: 
599, fig. 71-11.8B; Fautin et al. 2015: 47, fig. 5). The symbio-
sis between Dorippoides facchino and the actinid Cancrisocia 
expansa Stimpson, 1856 is very close and obligatory, with the 
young crab carrying a very small shell and holding with its P4 
and P5 dactyli an ovoid to kidney-shaped platform on which 
the actinian is sitting and will grow. Most platforms consist 
of an eccentrically positioned bivalve shell around which the 
anemone had secreted chitinous material as it grows; in some 
cases, the shell extends the edge of the platform and gives the 
crab greater coverage (Fautin et al. 2015).

The carrying behaviour of D. nudipes, a species closely re-
lated to D. facchino, has not been documented (Manning & 
Holthuis 1986: 364, fig. 1c; Holthuis & Manning 1990: 
70; Davie et al. 2002: 315; Devi & Kumar 2017: fig. 1E, F).

REMARKS

The species known as Medorippe lanata in the Adriatic was 
actually described by James Plancus (Latinisation of Simon 
Giovanni Bianchi, 1693-1775), who gave it the Italian ver-

A B

C D

FIG. 17. — Dorippoidinae n. subfam. Dorippoides facchino (Herbst, 1785): A-C, ♂ 25.3 × 32 mm, Malaysia, Johore, Pontian, ZRC 1991.66-72: A, anterior ventral 
view; B, thoracic sternum with pleon; C, without pleon. D, ovigerous ♀ 21 × 25 mm, South China Sea, MNHN-IU-2018-5195 (= MNHN-B18802): vulvae.
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nacular name ‘facchino’, which means ‘porter’, to the inhabit-
ants of his hometown, Rimini, a famous city on the Adriatic 
coast of northern Italy. According to Holthuis & Manning 
(1990: 52), Plancus only referred to the fact that the carapace 
of this crab resembles an ugly human face, as supposedly 

often found among members of the porter profession, and 
without mentioning the possibility that the crabs can carry 
objects with their last two pairs of legs. The point is that, in 
originally establishing and figuring Cancer facchino for mate-
rial from the East India, Herbst (1785) erroneously included 

A B

E F

DC

FIG. 18. — Dorippoidinae n. subfam.: A-C, Dorippoides facchino (Herbst, 1785), ovigerous ♀ 20.3 × 26.2 mm, South China Sea, Hee Huat, ZRC 1984.5347: 
A, thoracic sternum with pleon; B, without pleon, vulvae. C, ovigerous ♀ 21 × 25 mm, South China Sea, trawl, 37 m, Chen leg. 1987, MNHN-IU-2018-5195 
(= MNHN-B18802). D-F, Dorippoides nudipes Manning & Holthuis 1986: D, ♂ 16.2 × 19.4 mm, Iran, ZRC 2017.1227; thoracic sternum with pleon; E, F, ♀ 21.6 × 
29.5 mm, South Africa, vicinity of Tugela River mouth, ZRC 2009.0885: E, thoracic sternum with pleon; F, thoracic sternum without pleon; vulvae. See the spur-
like process on P3 ischium of females on A, B.
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in the description a reference to the description and figure by 
Plancus (1739, 1760) of the Mediterranean crab now known 
as Medorippe lanata, thus incorrectly assuming that Cancer 
facchino occurred in the Mediterranean. The specific name 
facchino is thus the result of the misidentification by Herbst 
(1785) of the pre-Linnean ‘Cancer hirsutus personatus maris 
Superi, vulgo Facchino Ariminensibus dictus’ by Plancus (1739; 
1760: 36-38, pl. 5, fig. 1) with Dorippoides facchino. Plancus’ 
specimen thus becomes a syntype of the Herbst’s Cancer fac-
chino. As Herbst’s Cancer facchino was a composite species, 
Serène & Romimohtarto (1969: 4) selected as the lectotype 
the specimen represented by Herbst (1785: pl. 11, fig. 68) 
(reproduced by Holthuis & Manning 1990: fig. 23), thereby 
fixing the identity of Herbst’s species and making facchino 
its valid name. Through this lectotype selection, the specific 
name facchino is now definitively linked to the Indo-West Pa-
cific species of Dorippoides rather than to the Mediterranean 
Medorippe lanata (Holthuis & Manning 1990: 51-52, 63-64). 

Dorippe astuta Fabricius, 1798, is actually a junior synonym 
of Dorippoides facchino (Ng et al. 2008: 59).

Dorippoides nudipes was established by Manning & Holthuis 
(1986: 364, fig. 1c) on a single male specimen, the holotype 
17.0 × 19.0 mm, from Massawa, Ethiopia, Red Sea, and on the 
basis of the more granular carapace and the dactyli of P2 and 
P3 broadest in the distal fourth rather than at midlength, in 
contrast to the only other species of the genus, D. facchino. Later, 
Holthuis & Manning (1990: 66-68) designated as paratypes 
several specimens from the Red Sea and various samples from 
the Gulf of Aden, Gulf of Oman, Persian Gulf and Madagascar, 
deposited in various institutions. This was an unjustified act, 
and these paratypes are invalid (see above, Subsequent erroneous 
designation of paratypes by Holthuis & Manning 1990). Although 
Holthuis & Manning (1990: 49 key, 69, 70, fig. 26) have listed 
the characters distinguishing D. nudipes from D. facchino, it is 
useful to restate them here. In D. nudipes, the general granula-
tion is more marked, as for example on the anterolateral margin 
behind the outer orbital tooth; the fingers of chelae are shorter 
in young males as well in males with inflated palm; the P2 and 
P3 are cylindrical, with longer and slender articles with naked 
margins, and with paddle-like dactyli (in D. facchino merus and 
propodus stout and wider, with a fringe of setae on posterior 
border in adult males, dactylus tapering distally.

When Chen (1988: 678, fig. 1, pl. 1B, C) assigned some 
specimens from Madagascar to D. nudipes, she found that 
the main differences between the two were related to the 
length and setation of P2 and P3. According to Devi & Ku-
mar (2017: 626, fig. 1E, F), their specimen from southern 
India fits well with the characters previously mentioned for 
D. nudipes, and some of the older records of D. facchino may 
well refer to D. nudipes due to their close similarity. The sexual 
dimorphism of the setation of P2 and P3 meri is marked in 
D. facchino, with thick fringe of setae on the posterior mar-
gins in males instead of margins naked in females (Fig. 16A, 
B, respectively), but not marked in D. nudipes with naked 
margins in both sexes (Fig. 16C, D). 

The Dorippoidinae n. subfam. is monotypic, with the genus 
Dorippoides, only known from two species.

Subfamily HEIKEOPSINAE n. subfam.

TYPE GENUS. — Heikeopsis Ng, Guinot & Davie, 2008 (replace-
ment name for Heikea Holthuis & Manning, 1990; type species by 
original designation: Dorippe japonica von Siebold, 1824). Other 
included species: Nobilum arachnoides Manning & Holthuis, 1986.

OTHER INCLUDED GENERA. — Neodorippe Serène & Romimohtarto, 
1969 (type species by subsequent designation by ICZN plenary 
powers: Dorippe callida Fabricius, 1798). Other included species: 
Neodorippe simplex Ng & Rahayu, 2002. Nobilum Serène & Ro-
mimohtarto, 1969 (type species by original designation: Dorippe 
histrio Nobili, 1903), monotypic. 

DESCRIPTION

Carapace (Figs 1; 5C, D; 19A, B, E, F; 20A, B; 21A)
Carapace slightly or distinctly longer than wide and appearing 
elongated (Neodorippe), or slightly wider than long (Heike-
opsis, Nobilum); convex (Heikeopsis, Nobilum) or flattened 
(Neodorippe). Dorsal surface moderately or deeply sculptured, 
with delineated human facies (Heikeopsis); smooth and bare 
(Heikeopsis, Neodorippe) or with some tubercles (Nobilum). 
Gastric regions more or less marked; branchial lobes variously 
developed or absent. Only a few grooves: precervical groove 
distinct (but shallow, just discernible in Neodorippe simplex); 
cervical and branchiocardiac grooves deep. Antero- and pos-
terolateral margins not demarcated, lacking lateral branchial 
spine. Front consisting of two broad or sharply pointed 
triangular teeth separated by shallow, rather wide U-shaped 
emargination, and extending to or reaching slightly or well 
beyond outer orbital teeth. Inner orbital teeth practically 
absent, only as low lobes. Orbital fissure closed (Heikeopsis,
Neodorippe) or open (Nobilum). Inner suborbital tooth or 
lobe far shorter than front. Outer orbital tooth extending to 
anterior margin of inner orbital lobe, falling far short of front. 
Exposed pleurite 6 rather narrow, separated from P3 coxa by 
thick, whitish membrane. Carapace posterior rim not at all 
extending at all laterally sideways along posterolateral margin 
and lined posteriorly by narrow strip, thinner medially than 
laterally, thus slightly concave, in males as in females.

Illustrations: Heikeopsis arachnoides: Holthuis & Man-
ning 1990: figs 27a-d, 28a, b, as Heikea arachnoides; Ng & 
Huang 1997: fig. 3E, as Heikea arachnoides; Chen & Sun 
2002: fig. 93.1, pl. 1.4, as Heikea arachnoides; Wong et al.
2021: fig. 11a, pl. 2E. Heikeopsis japonica: De Haan 1839: 
pl. 31, fig. 1, as Dorippe callida, but with the specific name 
of japonica in the Index p. 237 (reproduced by Holthuis & 
Manning 1990: fig. 34); Shen 1932: fig. 6 (reproduced 
by Holthuis & Manning 1990: fig. 35; by Sin et al. 2009: 
fig. 3D); Hothuis & Sakai 1970: 116, 309, pl. 8, fig. 3, as 
Dorippe japonica; Takeda 1983: 303, fig. p. 121, as Neodorippe 
japonica; Chen 1986b: fig. 5.23, as Nobilum japonicum; 
Quintana 1987: fig. 20B, as Nobilum japonicum japonicum; 
Holthuis & Manning 1990: figs 29a, 30a, b, 31a, b, 33a, as
Heikea japonica; Ng & Huang 1997: fig. 3F, as Heikea ja-
ponica; Chen & Sun 2002: fig. 94.1, as Heikea japonica; Ng 
et al. 2017: fig 3a, as Heikea japonicum; Wong et al. 2021: 
fig. 12a, pl. 2F; Neodorippe callida: Chen 1986b: fig. 4.17; 
Holthuis & Manning 1990: figs 39 (reproduced by Sin et al.
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2009: fig. 3E), 40, 41a, 42a-c; Chen & Sun 2002: fig. 95.1; 
Wong et al. 2021: fig. 13a, pl. 3A. Neodorippe simplex: Ng & 
Rahayu 2002: figs 1, 2, 3A. Nobilum histrio: Chen 1986b: 
fig. 4.20; Holthuis & Manning 1990: fig. 43a (reproduced 
by Sin et al. 2009: fig. 3F); Chen & Sun 2002: fig. 96.1. 

Cephalic structures (Figs 20F; 21B)
Eyes short and stout, widening distally; cornea ventrolateral. 
Antennule entirely folded into fossa, except in Nobilum in 
which distal part of article protrudes from fossa; in Neodorippe 
callida, antennule and antenna directed forwards. Antenna: 

A B

C D

FE

FIG. 19. — Heikeopsinae n. subfam. A-D, Heikeopsis japonica (von Siebold, 1824): A, ♂ 22.5 × 24.3 mm, Japan, Tokushima, SMF 57856: habitus; B, ♀ 23.5 × 
26.7 mm, Japan, Chaffanjon, MNHN-IU-2000-4091 (= MNHN-B4091): habitus; C, ♂ 25.0 × 27.3 mm, same data as B: ventral view; D, ♂ 24.2 × 25.4 mm, same 
data as B and C: thoracic sternum and pleon. E, F, ?Heikeopsis aff. japonica, China, seas off Qingdao, ZRC 2002.0491: habitus: E, ♂ 21.9 × 24 mm; F, ♀ 23.4 
× 26.4 mm.
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article 2 +3 quadrate, hardly moveable; article 4 short, bent 
outwards; article 5 only slightly longer than preceding, bent 
outwards; both articles 4 and 5 widened and lying nearly 
horizontally on eyestalk; flagellum long. 

Illustrations: Heikeopsis arachnoides: Holthuis & Manning 
1990: figs 27b-d, 28b, as Heikea arachnoides. Heikeopsis ja-
ponica: Quintana 1987: fig. 20B-b, as Nobilum japonicum 
japonicum. Neodorippe callida: Holthuis & Manning 1990: 
fig. 42b, c. Neodorippe simplex: Ng & Rahayu 2002: fig. 3B.

Oxystomatous disposition (Figs 20F; 21B)
Openings of exhalant channels scarcely (Heikeopsis spp.) or 
not at all (Neodorippe, Nobilum) visible in dorsal view. 

Pereiopods (Figs 1; 19; 20A, B, C, F, G; 21A, B)
Distinct heterochely in adult males: major chela much inflated, 
with short fingers; minor chela slender, with very long fingers 
bearing numerous teeth on cutting edges; dorsal margin of 
palm and proximal part of dactylus with fringe of hairs; male 
major chela greatly inflated, smooth, even as polished, with 
swollen lobe ventrally near base of fixed finger. 

Illustrations: Heikeopsis arachnoides: Holthuis & Man-
ning 1990: figs 27e, 28c, 29b, 30c, as Heikea arachnoides; 
Chen & Sun 2002: fig. 93.2, as Heikea arachnoides; Wong 
et al. 2021: fig. 11b, pl. 2E. Heikeopsis japonica: Chen 1986b: 
fig. 5.24, as Nobilum japonicum; Holthuis & Manning 1990: 
fig. 33b, c, as Heikea japonica; Chen & Sun 2002: fig. 94.2, 
3, as Heikea japonica; Wong et al. 2021: fig. 12b, pl. 2E. 
Neodorippe callida: Holthuis & Manning 1990: figs 39, 42d; 
Chen & Sun 2002: fig. 95.2; Wong et al. 2021: fig. 13b. 
Neodorippe simplex: Ng & Rahayu 2002: fig. 3D, E. Nobi-
lum histrio: Holthuis & Manning 1990: fig. 43b; Chen & 
Sun 2002: fig. 96.2, 3.

P2 and P3 varying from proportionally short and stout 
to long and slender, P3 longest; articles flattened, unarmed, 
with fringes of long setae (Heikeopsis, Neodorippe) or fringes 
of short setae (Nobilum); upper and lower margins of dactyli 
with fringe of setae, either long (Heikeopsis, Neodorippe) or 
short (Nobilum). 

Illustrations: Heikeopsis arachnoides: Holthuis & Manning 
1990: figs 27f, 28d, as Heikea arachnoides; Chen & Sun 
2002: fig. 93.3, as Heikea arachnoides; Wong et al. 2021: 
fig. 11c, pl. 2E. Heikeopsis japonica: Holthuis & Manning 
1990: figs 29c, 30d, e, 31c, 33d, as Heikea japonica; Wong 
et al. 2021: fig.12c, pl. 2E. Neodorippe callida: Holthuis & 
Manning 1990: fig. 42d; Wong et al. 2021: fig. 13c. Neo-
dorippe simplex: Ng & Rahayu 2002: fig. 3F. Nobilum histrio: 
Holthuis & Manning 1990: fig. 43c, d.

P4, P5 reduced (Chen & Sun 2002: fig. 96.4).

Thoracic sternum (Figs 19C, D; 20C-H; 21B-F)
Thoracic sternum moderately wide. Sternite 1 with small portion 
may be dorsally visible. Sternite 2 salient, with marked external 
angles; sternite 3 extended, consisting of deep, smooth depres-
sion and salient curved margins. Sutures 4/5-7/8 interrupted. 
Suture 3/4 ending in closed boutonniere. Sternite 7 exposed 
as long, oblique plate along each side of pleon; suture 4/5 

and 5/6 with short interruption points. Suture 5/6 slightly 
curved backwards. Suture 6/7 interrupted in males, but each 
end linked by low bridge; in females, interrupted and each 
end linked by sulcus, sometimes membranous. Female tho-
racic sternum progressively tilted backwards at level of weak 
ridge of sternite 6 (Heikeopsis, Nobilum) or only weakly tilted
(Neodorippe); in females, sternite 8 (its fused portion) with 
erect axial spine (Heikeopsis), long and recurved (Neodorippe), 
or with tubercule (Nobilum).

Illustrations: Heikeopsis japonica: Holthuis & Manning 1990: 
fig. 29e, f, as Heikea japonica. Neodorippe callida: Holthuis & 
Manning 1990: fig. 41b. Nobilum histrio: Holthuis & Man-
ning 1990: fig 43h, i. 

Pleon and telson (Figs 19C, D; 20C, D; 21C, E, F)
Male pleon with somites 1, 2 and part of 3 dorsal; female 
pleon with somites 1-3 and part of 4 dorsaly exposed. All 
somites free (Heikeopsis) except in Neodorippe simplex with 
somites 3-5 fused, immovable but sutures still visible (ac-
cording to Ng & Rahayu 2002: fig. 3C). Somite 1 trap-
ezoidal, widening posteriorly, with longitudinal groove on 
either side; somite 2 with wide and blunt transverse ridge or 
protuberance; somite 3 with two large, blunt lateral swell-
ings and one median less elevated (Heikeopsis), or trilobed 
(Neodorippe, Nobilum), lodging bulged protopodite of G1s; 
somite 4 small, narrowing posteriorly, smooth (Heikeopsis, 
Neodorippe), with tooth-like dorsal elevation in middle (No-
bilum); somites 5, 6 smooth (Heikeopsis) or with elevations 
(Nobilum, Neodorippe); telson triangular, apex rounded, tip 
of telson not very far from suture 4/5. 

Illustrations: Heikeopsis arachnoides: Holthuis & Manning 
1990: figs 27g-i, 28e, f, as Heikea arachnoides; Chen & Sun 
2002: fig. 93.4, as Heikea arachnoides; Ng et al. 2017. Heike-
opsis japonica: Holthuis & Manning 1990: figs 29c, 30f, 31e, 
f, as Heikea japonica. Neodorippe callida: Holthuis & Man-
ning 1990: fig. 42f. Neodorippe simplex Ng & Rahayu 2002: 
fig. 3C. Nobilum histrio: Holthuis & Manning 1990: fig. 43e; 
Chen & Sun 2002: fig. 96.5. 

Female pleon with all somites free, somites increasingly 
broader posteriorly; somites 2-5 smooth, without sharp teeth 
or spines, each somite crossed by smooth submedian ridge; 
telson subtriangular to semicircular, tip of telson exceeding 
level of suture 5/6. (See below, Additional female pleonal-
retention mechanism).

Illustrations: Heikeopsis japonica: Holthuis & Manning 
1990: figs 29d, 31d, g, as Heikea japonica. Neodorippe simplex: 
Ng & Rahayu 2002: 747.

Pleonal locking mechanism by press-button (Figs 20E-H; 
21D-F)
Locking buttons on posterior margins of sternite 5. Also ef-
fective in females as in all dorippids, locking prominences 
lying very close to vulvae. Despite thickness of egg mass 
and long pleopodal setae, locking mechanism remaining 
efficient: for example, firm closing with highly effective but-
tons and sockets found in ovigerous females of Neodorippe 
from Australia.
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FIG. 20. — Heikeopsinae n. subfam. Neodorippe callida (Fabricius, 1798): A, young ♂ 10.1 × 10.3 mm, Singapore, Changi Point Beach, ZRC 2018.0445: habitus 
of young male; B, C, Andaman Sea, Phuket, Thailand, MNHN-IU-2016-10754 (ex ZRC 1998.1116): B, ♀ 14.0 × 15.0 mm, habitus; C, ♂ 13.5 × 14 mm: ventral 
view. D, E, ♂ 10.1 × 10.3 mm, same data as A, ZRC 2018.0445: D, thoracic sternum with pleon; E, without pleon, G1, press-buttons. F, ♀ 11.2 × 11.5 mm, same 
data as A, D, E, ZRC 2018.0445: anterior view. G, ♀ 11.2 × 11.5 mm, sama data as B, C, MNHN-IU-2016-10754: vulvae, press-buttons. H, ♀ 11.2 × 11.5 mm, 
same data as A, D, E, F, ZRC 2018.0445: vulvae.
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Additional female pleonal-retention mechanism (Figs 19B, F; 
21E, F) 
In females, strong retention by wide process of sternite 8 
overhanging pleonal somite 2 in Heikeopsis and Nobilum, 
whereas only a small non-functional tubercle in Neodorippe 
callida (Fig. 20B), and nothing in N. simplex. In addition, 
small telson engaged between raised slopes of sterno-pleonal 
cavity at level of sternite 5.

Male gonopore and penis 
Male gonopore coxal. Coxo-sternal condition, the most elaborate 
of all dorippids and similar to that of ethusids. Sternites 7 and 
8 close to one another for long distance (much longer than in 
any other dorippid), so penis very long, with elongated bulb 
prolonging into penis without clear demarcation, then long 
exposed inclined portion and shorter vertical portion covered 
by well-developed G1 protopodite; in Heikeopis and Nobilum
penial bulb and proximal inclined portion of penis clearly 
visisible dorsally between sternite 7 and widely exposed ster-
nite 8; similar arrangement but less easy to see in Neodorippe. 

Illustrations: Neodorippe callida: Guinot et al. 2013: 104, 
fig. 19 (reproduced by Davie et al. 2015a: 41, fig. 72-2.19H).

Gonopods (Figs 20E; 21D; 31D-F)
G1 without basal lobe; inverted C-shaped (in situ), stout proxi-
mally, then slender and elongated, strongly bent and largely 
curved outward; apex tapering in single process (Neodorippe 
simplex) or more elaborate and ending in rounded lobe plus 
two sharp unequal distal processes (N. callida), or in three 
short, broad, rounded subequal processes (Nobilum), or in 
two elongate, blunt-toped unequal lobes plus two subdistal 
processes (Heikeopsis). 

Illustrations: Heikeopsis arachnoides: Holthuis & Manning 
1990: fig. 28g, h, as Heikea arachnoides; Dai & Yang 1991: 
fig. 24.1, as Dorippe (Neodorippe) japonica; Ng & Huang 1997: 
fig. 4A, as Heikea arachnoides; Chen & Sun 2002: fig. 93.5, 
as Heikea arachnoides. Heikeopsis japonica: Chen 1986b: 
fig. 5.25-27, as Nobilum japonicum; Holthuis & Manning 
1990: figs 32, 33e-g (reproduced by Sin et al. 2009: fig. 4D; 
by Davie et al. 2015a: fig. 71-2.31E), as Heikea japonica; Ng & 
Huang 1997: fig. 4B, as Heikea japonica; Chen & Sun 2002: 
fig. 94.4.5, as Heikea japonica; Vehof 2020: fig. 11A, C, D.
Neodorippe callida: Chen 1986b: fig. 4.19; Holthuis & Man-
ning 1990: fig. 42g, h (reproduced by Sin et al. 2009: fig. 4E); 
Dai & Yang 1991: fig. 24.2, as Dorippe (Neodorippe) callida; 
Chen & Sun 2002: fig. 95.3. Neodorippe simplex Ng & Rahayu 
2002: fig. 3G-I. Nobilum histrio: Chen 1986b: fig. 4.21, 22; 
Holthuis & Manning 1990: fig. 43d, g (reproduced by Sin 
et al. 2009: fig. 4F); Chen & Sun 2002: fig. 96.6. 

G2 folded, bent (Heikeopsis japonica: Vehof 2020: fig. 11B. 
Neodorippe simplex: Ng & Rahayu 2002: fig. 3J); also bent 
in Nobilum.

Vulvae (Figs 20F-H; 21E, F; 32D-F)
In Heikeopsis and Nobilum vulva at internal part of conspicu-
ous sternal prominence close to sternal bulge of sternite 6, 
showing as long, extremely narrow, curved, vertically ori-

ented slits, overhung by prominence; opening not entirely 
exposed or slightly obliquely directed on submedian area of 
sternite 6. In Neodorippe vulva suboval, shorter, not sunken, 
completely exposed. 

Illustrations: Heikeopsis japonica: Holthuis & Manning 1990: 
fig. 29e, f, as Heikea japonica. Neodorippe callida: Holthuis & 
Manning 1990: fig. 41b, c; Vehof 2020: fig. 5B, C. Nobilum 
histrio: Holthuis & Manning 1990: fig 43h, i; Chen & Sun 
2002: fig. 96.6; Vehof 2020: fig. 5D.

Female reproductive system
Studied in Heikeopsis japonica, Neodorippe callida and Nobilum 
histrio by Vehof (2020: 52, fig. 6) the reproductive system is 
similar in the species of the three genera. Here, on each side of 
the body there is a single sperm storage organ, as in Medorip-
pinae n. subfam. (Figs 35C; 37) and other Eubrachyura. See 
Figures 35E; 37 and below, The female reproductive system in 
Brachyura, its evolution and unique disposition in Dorippidae.

DISTRIBUTION AND HABITAT

Heikeopsis japonica, native to Japan and abundant in the In-
land Sea and also in Ariake Bay (Yokoya 1933, as D. japonica; 
Sakai 1937: 72, pl. 10, fig. 1, as D. japonica, material from 
130 m; Sakai 1976, as D. japonica; Horikoshi et al. 1982, as 
D. japonica), is thought to inhabit the western Pacific: Korea 
(it is common on the Yellow Sea side) (Kim 1973; Koh & Lee 
2013; Lee et al. 2021), north to south China (Shen 1937a, 
1937b, as D. japonica; Dai & Song 1986, as D. japonica; Dai 
et al. 1986, as D. japonica; Dai & Yang 1991, as D. japonica; 
Chen & Sun 2002: 222; Wong et al. 2021: 11, fig. 12, pl. 2F), 
Taiwan (Ng et al. 2001, as Heikea japonicum; Ng et al. 2017, 
as Heikeopsis japonicum), and Nhatrang, Vietnam (Serène & 
Romimohtarto 1969, as Dorippe japonica). Other records of 
Heikeopsis japonica are: Doflein 1904: 292, as D. japonica; 
Chou et al. 1999, as D. japonica). But it is likely that two 
species are confused under the specific name of japonica: the 
typical Heikeopsis japonica, with rather long and slender P2 
and P3, and another form with shorter and stouter P2 and P3, 
see below, Status of non-Japanese Heikeopsis japonica, H. tai-
wanensis (Serène & Romimohtarto, 1969), and H. arachnoides 
(Manning & Holthuis, 1986): a major problem.

The status of two other Heikeopsis with long and slim legs 
is also a problem: 1) Neodorippe (Neodorippe) japonica var.
taiwanensis established by Serène & Romimohtarto (1969) 
and whose holotype is preserved in ZRC (Yang 1979: 3, as 
Neodorippe (Neodorippe) japonica var. taiwanensis), but jud-
jed as falling within the range of variation of H. japonica by 
Holthuis & Manning (1990: 87); 2) Heikeopsis arachnoides,
assumed to inhabit only the Inland Sea of Japan according to 
Holthuis & Manning (1990: 74, as Heikea arachnoides; see 
Miers 1886: L, 327, 328, as Dorippe japonica), but reported 
from China by Chen & Sun (2002: 220, fig. 94) and from 
Hong Kong by Wong et al. (2021: 11, fig. 12, pl. 2E), and 
also recorded from northeastern Taiwan (Ng & Huang 1997, 
as Heikea arachnoides; Ng et al. 2001, as H. arachnoides; Ng 
et al. 2017). According to Ng & Huang (1997: 267), “Whether 
any of the old records also represent H. arachnoides cannot 
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be ascertained”. Holthuis & Manning (1990: 72 and 75, re-
spectively, as Heikea arachnoides and H. japonica) recognised 
two species: Heikeopsis arachnoides and H. japonica. See below, 
Status of non-Japanese Heikeopsis japonica, H. taiwanensis 
(Serène & Romimohtarto, 1969), and H. arachnoides (Man-
ning & Holthuis, 1986): a major problem.

Neodorippe callida shows a wide distribution, ranging from 
Red Sea (Herklots 1861, as Dorippe astuta) to Southeast Asia 
and China and having been also reported from Pakistan, India 
and Bangladesh (Alcock 1896, as Dorippe astuta; Venkataraman 
et al. 2004, as Dorippe astuta; Dev Roy 2008; Roy & Nandi 
2008; Trivedi et al. 2018: table 1; Akash et al. 2020), the 

A B

C D

E F

FIG. 21. — Heikeopsinae n. subfam. Nobilum histrio (Nobili, 1903), Malaysia, Johore, Pontian, ZRC 2002.0491: A-D, ♂ 21.0 × 22.4 mm: habitus; B, anterior ventral 
view; C, thoracic sternum with pleon; D, thoracic sternum without pleon, penis and G1. E, F, ovigerous ♀ 22.1 × 24.7 mm: thoracic sternum, pleon and vulvae.
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Philippines, Vietnam (Dai & Song 1986, as Dorippe astuta), 
Singapore (Ng & Tan 1986; Tan & Ng 1988, as Neodorippe
(Neodorippe) astuta); Vietnam (Do Van Nhuong et al. 2021, 
as Neodorippe callida); Malaysia (Zakirah et al. 2022), western 
Indonesia, Thailand (Ng & Davie 2002) and South China 
(Chen 1986b; Chen & Sun 2002; Wong et al. 2021). For 
more references, see Holthuis & Manning (1990: 95-103). The 
species has been recorded in tide pools and shallow waters at 
depths from 3.6 to 46 m and is found on mud or sandy mud 
bottoms, being very common in mangrove swamps (Serène & 
Romimohtarto 1969, as Neodorippe (Neodorippe) callida; Ng 
1987, as Neodorippe (Neodorippe) callida).

Neodorippe simplex is known from the shallow waters of the 
continental shelf of Irian Jaya and northern Australia (Ng & 
Rahayu 2002). The identity of the N. callida from the west-
ern continental margin of Australia (McEnnulty et al. 2011) 
would be interesting to check.

Nobilum histrio is only known from Malaysian and Singa-
pore waters (Nobili 1903, as Dorippe histrio; Serène & Romi-
mohtarto 1969, as Neodorippe (Nobilum) histrio; Holthuis & 
Manning 1990: 106), Vietnam (Dawydoff 1952, as ‘Doryppe 
histrix’), and China (Chen 1986b; Chen & Sun 2002). Its 
habitat and biology are not documented.

CARRYING BEHAVIOUR

All species of Heikeopsinae n. subfam. have reduced and 
subcheliform P4 and P5 but the carrying behaviour is only 
well documented in Heikeopsis and Neodorippe; almost noth-
ing is known of the habitat or biology of H. arachnoides (if 
valid) and Nobilum histrio. 

Heikeopsis japonica uses dead shell or other material such a 
sand dollar and is sometimes associated with a sea anemone 
or wooden-piece (Sakai 1937: 73; 1976: 61, as Dorippe ja-
ponica; Holthuis & Manning 1990: 86, as Heikea japonica) 
and with sea pens (Itani & Fujihara 2001). Laboratory ex-
periments showed that both megalopa and first crab stages 
of H. japonica virtually do not swim and carry fragments 
of shells or rocks dorsally by using P4 and P5 (Quintana 
1987: 253, figs 8, 10E, F, 12F, G, 24C, as Nobilum japoni-
cum japonicum). 

Species of Neodorippe, which are primarily inhabitants of 
mangrove area, differ from all other dorippids in having a 
leaf carrying habit. The association of N. callida, the ‘leaf-
porter crab’, with mangrove leaves is very close and not just 
temporary (Rathbun 1910; Guinot et al. 1995; Guinot & 
Wicksten 2015: fig. 71-11.8C). Observations of Neodorippe
callida in Singapore (Ng & Tan 1986: 45-46, fig. 1, table 1, 
as Neodorippe (Neodorippe) callida; Ng 1987: 14-15; Tan & 
Ng 1992: 102 as Neodorippe (Neodorippe) callida; Lim et al.
1994: 108, 127) point to a unique pattern of behaviour. “Even 
during the day when the individual is buried in the mud, it 
holds a leaf; at night, it is a slow but competent swimmer, 
reversing its orientation with the ventral sternal plate facing 
the water surface and the leaf downward” (Ng 1987: 14-15). 
The P4 and P5 grasp the four different corners of the leaf, the 
point of articulation between the carpus and propodus being 
equipped with opposable tufts of hairs providing an excellent 

hold to grip the leaf with the hooked dactylus (P. K. L. Ng, 
pers. comm.; see his sketch in Guinot & Wicksten 2015: 
fig. 71-11.9H, I). In the aquarium, individuals of Neodorippe 
simplex “carry leaves on their backs and swim upside down, 
with the leaf, when disturbed” (Ng & Rahayu 2002: 757, 
fig. 1). For further references, see Holthuis & Manning (1990: 
101-103). The use of seaweeds as camouflage in brachyuran 
crabs with the legs is not very common, being observed oc-
casionally only in some podotremes (dromiids, cyclodorip-
pids, latreilliids) and eubrachyurans (palicids with their P5). 
In a completely different way, it is widespread in majoids, 
which use specialised setae on the body and legs (Guinot & 
Wicksten 2015; McLay 2020).

REMARKS

Dorippe japonica, collected in Japan by local fishermen for 
Ph. F. von Siebold in 1823 and described by von Siebold (1824: 
15, as Doripe [sic] japonica; 1826: 18; 1850: xiii), was studied 
and represented by De Haan in Fauna Japonica (1839: pl. 31, 
fig. 1, as Dorippe callida; 1841: 122 and in Index p. 227, as 
Dorippe. japonica) (Fig. 1A). In the collections of pictures of 
crabs and shrimps (Kai-ka Rui Siya-sin), prepared by the well-
known naturalist Kurimoto Suiken (1756-1834) and donated 
to Von Siebold in 1826, figures 41 and 42 of plate 6 of vol-
ume 1 show a long-legged crab (dorsal and ventral views) with 
two vernacular names: ‘Kimen-gani’, i.e., ogre-faced crab, and 
‘Heike-gani’ in reference to the famous Japanese legend that 
crabs of this species are the spirits of deceased members of the 
Heike family with human traits engraved on their carapaces 
(Figs 2; 39; Appendix 1). They are accompanied by two men-
tions: Von Siebold’s name in ink: Dorippe japonica n. sp., and 
De Haan’s name in pencil: Dorippe japonica F. J., by reference 
to Fauna Japonica (Yamaguchi & Holthuis 2001: 30, 31).
Von Siebold (1824: 14; 1850: xiii, footnote) and De Haan 
(1841: 122), who quotes the figures of Suiken, gave Dorippe 
japonica the vernacular names ‘Heike-gani’, ‘Heike-Kani’ and 
‘Feike-Gani’. In fact, ‘Heike-gani’ is the only vernacular name 
that corresponds with certainty to the Japanese crab of von 
Siebold and De Haan. Much later, the genus was given the 
name Heikea by Holthuis & Manning  (1990), replaced by 
Heikeopsis by Ng et al. (2008: 59, 60). 

A total of 31 specimens had been collected and deposited 
at the RMNH (RMNH.CRUS.D.822) (see Fransen et al.
1997: 83, as Heikea japonica). A lectotype (see Fig. 1B) and 
several paralectotypes were designated from the type series by 
Yamaguchi & Baba (1993: 300, figs 90a.a-1, a-2, b, d-f, 90-
B, as Heikea japonica). The type locality mentioned by Von 
Siebold (1824) is Shimonoseki, the one in the Fauna Japonica
is Nagasaki, but according to Yamaguchi & Baba (1993: 300, 
as Heikea japonica) such a locality record is absent from the 
labels of all the type series material. Holthuis & Manning 
(1990: 77) considered the provenance to be more likely from 
“near Nagasaki”. A dry specimen deposited at the MNHN, 
MNHN-IU-2000-34 (= MNHN-B34), considered non-type 
according to Yamaguchi & Baba (1993: fig. 90B.g, as Heikea 
japonica), could be part of the type series. Another Japanese 
sample from the historical collection, with a male and a female 
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in dry condition MNHN-IU-2000-4091 (= MNHN-B4091), 
probably belongs to the type series (Fig. 1C).

Nobilum and Heikeopsis are closely related genera but differ 
primarily in the G1, with three petaloid lobes in Nobilum, 
with two subdistal processes and two elongated, unequal distal 
lobes in Heikea, and by a spine on the orbital margin in Nobi-
lum, absent in Heikea. Note that the G1 of Neodorippe callida
ends in two processes, one sharp, one rounded, and that of 
Neodorippe simplex is simple, with a single tapering process.

 In Neodorippe the elongation and shape of the penis as well 
as other features, such as the small size and the smooth, flat-
tened and elongated carapace (Figs 5D; 20A, B), are somewhat 
suggestive of an ethusid, but it is a true dorippid. 

STATUS OF NON-JAPANESE HEIKEOPSIS JAPONICA, 
H. TAIWANENSIS (SERÈNE & ROMIMOHTARTO, 1969), 
AND H. ARACHNOIDES (MANNING & HOLTHUIS, 1986): 
A MAJOR PROBLEM

While the present revision was in progress, we noted that the 
syntype specimen of Dorippe japonica described by De Haan 
(1839: pl. 31, fig. 1; 1841: 122; reproduced by Holthuis & 
Sakai 1970: pl. 8 fig. 3, and by Holthuis & Manning 1990: 
fig. 34, as Heikea japonica), and the crabs of the type series 
figured by Yamaguchi & Baba (1993: 304, fig. 90A, B, as 
Heikea japonica), have all invariably very long and thin P2 and 
P3. A long-legged crab is also shown in the picture of Dorippe 
japonica represented by Suiken (pl. 6, figs 41, 42), see above. 
De Haan’s illustration (Fig. 1A) indeed shows very long and 
slender legs in accordance with the text (Pedes secundi 3” 4”’, 
tertii 3” 8”’ vix quater thorace longiores, i.e., “legs barely four 
times as long as carapace”). Likewise, the three dry specimens 
from Japan in the MNHN historical collection (Fig. 1C) have 
very slim and long P2 and P3. Typical japonica was depicted 
by Miyake (1983: 17, pl. 6, fig. 1, as Nobilum japonicum 
japonicum) and by Takeda (1983: fig. p. 121, as Neodorippe 
japonica). The crabs figured as japonica by Takeda (1982b: 93, 
coloured fig., as Neodorippe japonica) are typical Heikeopsis 
japonica. There is no figure in Yamaguchi et al. (1976: 34, as
Neodorippe (Neodorippe) japonica), whereas the crab from the 
Amakusa Islands in Yamaguchi et al. (1987: 8, pl. 1, fig. 10, 
as Nobilum japonicum) is a typical Heikea japonica. Note that 
figures in various papers of Sakai show either a crab with long, 
slender P2, P3 (e.g. Sakai 1937: 72, pl. 10, fig. 1, as Dorippe 
japonica, from Omoniti), or others that are not significant 
(Sakai 1976: 61, pl. 22, fig. 1, as Neodorippe (Neodorippe) 
japonica), but this can be attributed to a bias. Sakai (1956: 6, 
24, fig. 7, as Dorippe japonica) reproduces De Haan’s figure 
of Dorippe japonica. 

In his key paper ‘Heike-gani, its Prosperity and Fossils’, 
Sakai (1985: 330, as Neodorippe japonica) reproduces in his 
fig. 1 a typical Heikea japonica with long, slender P2 and P3; 
his fig. 2 shows the carapace of ‘Heikegani’ in Japan: from top 
left to right, Dorippe frascone, Paradorippe granulata, Heikeopsis 
japonica, and below Ethusa izuensis, E. minuta, E. quadrata, 
and Tymolus japonicus. His fig. 3 reproduces at the top a sketch 
taken from Shen (1932: fig. 6, as Dorippe japonica; the indi-
cated date 1835 is erroneous) and showing a crab with short, 

stout P2 and P3, from northern China: Sakai was thus quite 
conscious that this was a species distinct from the typical ja-
ponica; the middle photo is listed as representing Dorippe polita 
from Shen (1932: fig. 4) (T. Naruse, pers. comm.).

Holthuis & Manning (1990: 80) note in their specific de-
scription of Heikeopsis japonica “Second and third legs slender, 
long, both reaching beyond front [of carapace] with distal 
end of merus” but, at the same time, they do not distinguish 
between the Japanese syntype specimen of De Haan (1839: 
pl. 31, fig. 1) and a North Chinese specimen with short, 
robust P2 and P3 by Shen (1932: fig. 6), whose figure they 
reproduce (Holthuis & Manning 1990: fig. 35). In fact, the 
Heikea japonica of Holthuis & Manning (1990) indiscrimi-
nately includes crabs from Japan, China, Korea, Vietnam, 
Paracels Islands and Taiwan, whether long- or short- legged.

Yet, earlier, Serène & Romimohtarto (1969: 13, as Neodorippe 
(Neodorippe) japonica) had recognised Chen’s Chinese crab as 
a doubtful japonica, arguing that its P3 was less than 3 times 
the carapace length, unlike their specimens from Nagasaki 
and Vietnam that have the merus of P3 much longer than 
the carapace length, and just like the Japanese specimens with 
‘slender legs’ “more than 3.4 times the length of the cara-
pace” of Sakai (1937: 72, pl. 10, fig. 1, as Dorippe japonica). 
Consequently, Serène & Romimohtarto (1969: 14, figs 21, 
22, pI. 5A, B, D) established a variety of japonica as Neo-
dorippe (Neodorippe) japonica var. taiwanensis, based on two 
specimens from Keelung, Taiwan, with the P3 having a total 
length (coxa and basis-ischium excluded) 3.2 times the cara-
pace length, thus much longer and slimmer than the japonica
from China and almost similar to the typical japonica from 
Japan. However, Holthuis & Manning (1990: 87) concluded 
that the features used to distinguish H. japonica taiwanensis 
from H. japonica fell within the range of variation of this 
character in H. japonica, including Chinese representatives, 
and that the two species were synonymous. Furthermore, it 
is rather incomprehensible that Manning & Holthuis (1986: 
364, fig. 1d, as Nobilum arachnoides) at the same time de-
scribed a new species, now Heikeopsis arachnoides, collected 
by the Challenger in 1875 from the same provenance (Japan, 
Inland Sea) as H. japonica, and characterised by very long 
legs. Holthuis & Manning (1990: 72, figs 27, 28, as Heikea
arachnoides) continued in the same vein, separating the two 
species only by the size of P2 and P3 without mentioning 
any other substantial distinguishing features. H. arachnoides
is clearly synonymous with H. japonica.

Subsequent carcinologists followed suit, but with some 
variations. Ng & Huang (1997: 267, figs 3E, 4A) identify 
a male from northeastern Taiwan as H. arachnoides, but re-
gard three males and two females collected at the same site 
as H. japonica on the basis of a lower length of P3. In their 
Fauna Sinica, Chen & Sun (2002) distinguish two species:
Heikea japonica (Chen & Sun 2002: 222, fig. 94), with tai-
wanensis as synonym; and Heikea arachnoides (Chen & Sun 
2002: 220, fig. 93, pl. 1.4). In the Catalogue of crabs from 
Taiwan, Ng et al. (2017: 36), as previously in 2001 (p. 8), list 
two species: H. arachnoides and H. japonicum [sic], the latter 
being considered a senior synonym of Neodorippe (Neodorippe) 
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japonica var. taiwanensis, all with long, slender legs and none 
with short, stout legs. In Hong Kong seas two species are 
recognised: one, along the Tolo Channel, identified with 
Heikeopsis arachnoides by its ambulatory legs with long meri, 
notably P3 meri 6.6 to 7.3 times longer than high; and a sec-
ond, in western waters, as H. japonica, with shorter P3 meri, 
less than 6.3 times longer than high (Wong et al. 2021: 10, 
fig. 11, pl. 2E and fig. 12, pl. 2F, respectively). The Heikeopsis 
japonica from Korea in Koh & Lee (2013: 19, pls 10-12) has 
P2 and P3 that are more or less long and slender.

The discrepancies in the use of ambulatory leg length by 
Holthuis & Manning (1990) is an issue that will require de-
tailed study, also taking into account changes during the growth 
and possible sexual dimorphism. The use of the ambulatory leg 
length has been followed by other reserchers since then, but 
there are clearly problems. We have examined a large number 
of range specimens as well as the types, and it is clear that all 
specimens from Japan, Korea, Taiwan, Hong Kong and Viet-
nam have long to very long P2 and P3. However, those from 
northern mainland China (Shen 1932: 11, figs. 6, 7a-e, as 
Dorippe japonica; Chen 1986b: 123, fig. 5. 23-27, as Nobilum 
japonicum) (see ?Heikeopsis aff. japonica in our Material exam-
ined) have consistently shorter legs, but comparisons of their 
carapaces, pereopods and gonopods have so far not uncovered 
any significant differences; and initial genetic studies also do 
not show any patterns. The issue will have to be addressed 
separately (Guinot D., Ng P. K. L. & Naruse T., in progress).

Subfamily MEDORIPPINAE n. subfam.

TYPE GENUS. — Medorippe Manning & Holthuis, 1981 (type spe-
cies by original designation: Cancer lanatus Linnaeus, 1767). Other 
included species: ?Medorippe crosnieri Chen, 1988 (see Remarks about 
the validity of Medorippe crosnieri Chen, 1988 and Fig. 23A, B, D).

DESCRIPTION

Carapace (Figs 22A, B; 23A, B)
Carapace wider than long, hexagonal. Dorsal surface with-
out large tubercles or spines, and only with numerous small 
tubercles and relatively low ridges. Meso-, meta-, urogastric 
regions clearly defined. Cardiac region usually with distinct 
V-or Y-shaped ridge. Precervical groove indistinct; cervical 
groove more marked but shallow; branchiocardiac groove 
moderately deep. Gastric pits as two quite distant small slits 
on depression separating meso-meta gastric regions from 
urogastric regions. Antero- and posterolateral margins demar-
cated by distinct but short epibranchial tooth. Front narrow, 
bidentate, consisting of two very close triangular teeth, sepa-
rated by narrow emargination. Inner orbital teeth very low, 
at a much lower level. Superior margin of orbit with fissure. 
Lower infraorbital margin smooth. Inner suborbital tooth 
slender, reaching to level of outer orbital tooth. Supraorbital 
lobe present. Exposure of pleurites 5-7, with smooth texture; 
margin of carapace lying in small gutter at this level. Carapace 
posterior rim extending laterally sideways along posterolat-
eral margin, passing behind exposed pleurite 6, and tapering 
further to reach arthrodial cavity of P2; lined posteriorly by 

thin strip that is slightly thicker on each lateral side, more 
concave and elongated in females.

Illustrations: Medorippe lanata: Monod 1933b: 39, fig. 5A, 
as Dorippe lanata (reproduced by Monod 1956: fig. 103, 
erroneously as D. armata; by Manning & Holthuis 1981: 
fig. 4a; by Holthuis & Manning 1990: fig. 36; by Sin et al.
2009: fig. 3c); Zariquiey Alvarez 1968: fig. 106d, as D. lanata; 
Holthuis & Manning 1990: fig. 37a; Henriksen 2009: fig. 11; 
Guinot et al. 2013: 219, figs 46A, B, 47A, B; Emmerson 
2016: 332. ?M. crosnieri Chen, 1988: fig. 2a (reproduced by 
Holthuis & Manning 1990: fig. 38a), pl. 1D.

Cephalic structures (Figs 22A-C; 23A, B)
Eyestalks elongated but stout and not reaching beyond outer 
orbital teeth. Antennule not completely folded into fossa. 
Antenna entirely directed anteriorly: articles 2+3 rather wide, 
moveable, with external portion elevated; following articles 
setose; article 4 short, bent inwards; article 5 slightly elongate. 

Illustrations: Medorippe lanata: Bouvier 1940: 199, fig. 140, 
as Dorippe lanata; Zariquiey Alvarez 1968: fig. 2f, as D. lanata; 
Guinot et al. 2013: figs 42C, 46A, 47A, B. 

Oxystomatous disposition (Figs 4; 22C)
Exposed portion of mxp1 endopod protruding beyond extent 
of mxp3 being very long. Opening of exhalant channels clearly 
visible in dorsal view between rostral teeth. 

Illustrations: Medorippe lanata: Bouvier 1940: 199, fig. 140, 
as Dorippe lanata; Guinot et al. 2013: fig. 42C (reproduced 
by Davie et al. 2015a: 41, fig. 72-2.14A).

Pereiopods (Figs 22A, B; 23A, B)
Left and right chelipeds equal, similar in both sexes and in 
young adult males; heterochely in large males (from 18 to 
29 mm carapace width), with male major chela swollen and 
setiferous, remaining setiferous even when it becomes larger 

Illustrations: Medorippe lanata: A. Milne-Edwards & Bou-
vier 1900: 33, as Dorippe lanata; Mori 1986: 81, figs 3, 4; 
Rossetti et al. 2006: fig. 7.

P2, P3 meri with dorsal margin carrying row of spines 
(M. lanata, see Figs 22A, B; 23C) or unarmed if ?M. crosnieri
(see Fig. 23A, B, D) is confirmed as valid. Dactyli narrow 
and slightly twisted, mostly not fringed with setae. Both P4, 
P5 reduced and setose; P5 being much thinner and shorter 
than P4.

Illustrations: Medorippe lanata: Monod 1933b: figs 3C-
E, as Dorippe lanata; Monod 1956: fig. 103, erroneously as 
D. armata; Manning & Holthuis 1981: fig. 4a-f; Holthuis & 
Manning 1990: fig. 36. 

Thoracic sternum (Figs 4; 22C-F)
Thoracic sternum rather wide. Sternites 1 and 2 forming fairly 
pentagonal, broad shield, separated from sternite 3 by slight 
lateral notch, extending medially into depressed sulcus; sternite 1 
visible dorsally as blunt tip but extending ventrally by large, 
concealed piece; sternite 3 broad, connected to pterygostome 
by wide extension; sternite 8 of female without median spine. 
Sutures 3/4 short but deep, ending in marked boutonniere; 
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sutures 4/5-7/8 interrupted; suture 4/5 straight; suture 5/6 
deep, abruptely curved backwards, with conspicuous curve 
lodging press-button; suture 6/7 oblique; suture 7/8 shorter. 
Female thoracic sternum extremely tilted backwards at level 
of ridge crossing whole sternite 6. 

Illustrations: Medorippe lanata: Guinot 1979a: fig. 28A, 
as Dorippe lanata (reproduced by Davie et al. 2015a: fig. 71-
2.18A); Holthuis & Manning 1990: figs 37c; Guinot & 
Bouchard 1998: figs 15C, D, 16A, B; Guinot et al. 2013: 
figs 46, 47A, B. 

Pleon and telson 
Male pleon (Fig. 22D, F) with all somites free and dorsal 
first somites; articular membranes being situated between all 
somites and on complete breadth of each somite; somite 1 
trapezoidal, widening posteriorly, posterior margin concave; 
somite 2 longer and wider than somite 1; somite 3 widest of 
all and without teeth in both sexes; pleon regularly narrow-
ing from somite 4 to telson; tip of telson exceeding level of 
suture 5/6.

Illustrations: Medorippe lanata: Guinot 1979a: fig. 28A, B, 
as Dorippe lanata; Guinot & Bouchard 1998: figs 15D, 16B; 
Guinot et al. 2013: fig. 51G. 

Female pleon (Fig. 22B) with dorsal first somites, very wide, 
unarmed, with conspicuous transverse ridges on somites 2-5; 
telson about as long as wide, suboval, with rounded apex.

Illustrations: Medorippe lanata (Guinot & Bouchard 1998: 
fig. 16A).

Pleonal-locking mechanism by press-button (Figs 4; 22C-E)
Press-button located in abruptely curved sternal suture 5/6, 
effective in both sexes. 

Illustrations: Medorippe lanata: Holthuis & Manning 1990: 
fig. 37c; Guinot & Bouchard 1998: figs 15C, 16A, B.

Male gonopore and penis 
Male gonopore coxal, oriented vertically and unprotected by 
thoracic sternum, i.e., nearly coxal condition. Penis lying on 
steep slope formed by sternite 7; sternites 7 and 8 laterally 
expanded at level of bulb, just leaving gap for penis passage, 
thus sternites 7 and 8 not joined proximally; bulb and small 
portion of penial tube (hidden by setae) being the only ex-
posed portions; remaining portion being concealed by pleon. 

Illustrations: Medorippe lanata: Guinot 1979a: figs 28, 
46F; 1979b: fig. 2A, B1, B2, as Dorippe lanata; Guinot et al.
2013: fig. 15A.

Gonopods (Figs 4A; 22D, E; 31C)
G1 short, stout, abruptly turned outward, setiferous, with 
long, very acute, sharp apex, angled at nearly 90°; basal lobe 
with pappose setae and small denticles.

Illustrations: Medorippe lanata: Brocchi 1875: 102, fig. 194, 
as Dorippe lanata; Monod 1933b: fig. 3F, as D. lanata (re-
produced by Manning & Holthuis 1981: fig. 4j; by Sin 
et al. 2009: fig. 4C; by Davie et al. 2015a: fig. 71-2.31B); 
Zariquiey Alvarez 1968: fig. 14b, as D. lanata; Guinot et al.
2013: fig. 15B, D; Vehof 2020: fig. 9. 

G2 rather long, straight, with indistinct partition (Guinot 
et al. 2013: fig. 15B, C; Vehof 2020: fig. 9A). 

Illustrations: Medorippe lanata: Brocchi 1875: 102, fig. 195, 
as Dorippe lanata; Guinot et al. 2013: fig. 15C.

Vulvae (Figs 4A; 32C)
Vulva placed anteriorly and medially on sternite 6, recessed 
at internal margin of very salient sternal prominence in pro-
longation of sternal ridge; opening small, of oval shape, par-
tially roofed by anterolateral sternal projection; histologically, 
opening enclosed by protruding parts of vagina. Operculum 
stiff. Numerous and very small eggs. 

Illustrations: Medorippe lanata: Hartnoll 1968: 293, as 
Dorippe lanata; Mori 1986: 78; Holthuis & Manning 1990: 
89, fig. 37c, d; Guinot et al. 2013: fig. 42C; Vehof et al.
2017: figs 1B-E, 2B. 

Female reproductive system
Studied in Medorippe lanata by Vehof et al. (2017) and Vehof 
(2020) (Figs 35C; 37). See below, The female reproductive system 
in Brachyura, its evolution and unique disposition in Dorippidae.

DISTRIBUTION AND HABITAT

Medorippe lanata inhabits the Eastern Atlantic, from Portugal to 
Angola (Crosnier 1970; Muñoz et al. 2012) and South Africa, 
and the Mediterranean Sea (Modena et al. 2001; Abelló et al.
2002; Biagi et al. 2002; Pipitone  & Arculeo 2003; Zenetos 
et al. 2005; Fanelli et al. 2007; El Lakhrach et al. 2012), includ-
ing the Israel Coast (Galil & Shlagman 2010) and the Adriatic 
Sea (d’Udekem d’Acoz 1994; Artüz 2007; Çelik et al. 2007; 
Kocataş & Katağan 2007, Ungaro et al. 2005). It is a neritic 
species that may be found in rather deep waters to about 100 m, 
even 112 m in Mauritania (De Matos-Pita et al. 2017), the depth 
of 952-1038 m off Morocco given by Türkay (1976: 36) being 
far in excess (Manning & Holthuis 1981: 34); preferently on soft 
sandy bottoms (Balss 1921: 49; Monod 1956: 92; Manning & 
Holthuis 1981: 34; Forest & Guinot 1966: 50; d’Udekem 
d’Acoz 1999: 203; Mori 1986: 78; Rossetti et al. 2006: 21); a 
wide bathymetrical distribution over muddy bottoms, but with 
peak abundance on the shelf off the Catalan coast (North-West 
Mediterranean) (Abelló et al. 1988: 47, tables 2, 3, 5). In the 
western Mediterranean, M. lanata is one of the most abundant 
and frequent brachyurans on the West coast of Central Italy, 
with a depth range of 15-306 m (Fanelli et al. 2007).

Medorippe lanata cohabits with Phyllodorippe armata along 
the West-African coast, in Dahomey (Crosnier coll. et det., 
MNHN-IU-2009-2004 (= MNHN-B16380), Ghana (in the 
same station 24, see Forest & Guinot 1966: 36, 50), Gulf of 
Guinea (Henriksen 2009), Sierra Leone, and Ivory Coast (For-
est & Guinot 1966: 36, 50; Manning & Holthuis 1981: 36).

CARRYING BEHAVIOUR

Medorippe lanata carries living organisms, but studies on its 
biology do not mention the carried objects. Marine experi-
ments in Mediterranean aquaria showed that M. lanata pre-
ferred large tunicates (Pesta 1918; Mori 1986; Bedini et al.
2003: figs 2, 7; Rossetti et al. 2006). 
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REMARKS

Dorippe facchino, originally described by Herbst (1785) while 
including a reference to the Mediterranean Dorippe lanata of 
Plancus (1739), is now definitely related to the Indo-West 

Pacific Dorippoides facchino rather than the Mediterranean 
Medorippe lanata (see Remarks under Dorippoides facchino).

As Phyllodorippe armata cohabits with Medorippe lanata 
in some places, their main distinguishing characteristics, 

A B

C D

E F

FIG. 22. — Medorippinae n. subfam. Medorippe lanata (Linnaeus, 1767): A, ♂ 18.5 × 23.2 mm, Dahomey Coasts, ZRC 2009.0411: habitus; B, ovigerous ♀ 21.2 
× 27.7 mm, Israel, ZRC 1999.0632: habitus; C-E, ♂ 18.5 × 23.2 mm, same data as A: C, anterior ventral view; D, thoracic sternum, press-button and G1; E, G1 
and G2. F, ♂ 23.2 × 28.9 mm, no data, ZRC 2009.0412 (ex MNHN): thoracic sternum with pleon.
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which are also those that separate the two subfamilies Phyl-
lodorippinae n. subfam. and Medorippinae n. subfam., are 
listed below: in Phyllodorippe, carapace dorsal surface without 
V-shaped ridge (present on cardiac region in Medorippe); dis-
tinct, sometimes strong epibranchial tooth (variably marked 
in Medorippe but never as long); no supra-orbital lobe (pre-
sent in Medorippe); short exposed portion of mxp1 endopod 
exceeding extent of mxp3 (long in Medorippe), thus opening 
of exhalant channels barely visible in dorsal view (clearly vis-
ible in Medorippe); antennule partially folded, distal part of 
antennular article out the fossa (unable to be retracted into 
fossa and directed anteriorly as antenna in Medorippe); male 
pleon with low, blunt elevations (more pronounced in Me-
dorippe); articular membranes between pleonal somites very 
poorly developed or even absent (present between all pleonal 
somites in Medorippe, see Guinot et al. 2013: fig. 51G); telson 
short (longer in Medorippe); dorsal exposure of a large part 
of sternite 8 (of a smaller part in Medorippe); G1 long, very 
slender, S-shaped, with two short, lobiform distal appendages, 
and ending in narrow corneous point (short, stout, subdistally 
abruptly turned outward, setiferous, with long, acute, sharp 
apex in Medorippe); vulva submedian and elongate (recessed 
on external border of salient bulge in Medorippe); females 
with erect median spine on sternite 8 (without sternal spine 
in Medorippe); suture 6/7 practically continuous medially (in-
terrupted in Medorippe); marked sexual dimorphism, strong 
heterochely, with palm of right cheliped strongly swollen and 
glabrous in males, even in young adults 20 mm width (right 
chela becoming larger only in large-sized males, about over 

30 mm width, but palm never as swollen as in M. lanata; 
palm surface setiferous in M. lanata, even when the right 
chela becomes larger). 

The question of the validity of Medorippe crosnieri described 
from Madagascar and synonymised with Medorippe lanata by 
Holthuis & Manning (1990: 89, 93, fig. 38) is not resolved 
(see below).

REMARKS ABOUT THE VALIDITY OF MEDORIPPE CROSNIERI

CHEN, 1988
A few years ago around 2010-2012, we had a project with 
J. C. Y. Lai (ZRC) to revise the status of Medorippe crosnieri
Chen, 1988 by re-examining the Malagasy Chen’s type mate-
rial: holotype: MNHN-IU-2009-1995 (= MNHN-B18269); 
paratypes: MNHN-IU-2009-1996 (= MNHN-B18269) and 
MNHN-IU-2009-1997 (= MNHN-B18365). The main is-
sue was to compare it with specimens in the MNHN and 
ZRC collections assigned to M. lanata but collected outside 
of its typical occurrence (the Mediterranean Sea and the West 
African coast), for example in the Mozambique Channel and 
in South Africa, by also including records in the literature. 
To test the hypothesis based on morphological characters 
that M. crosnieri could be a valid species, molecular analyses 
of COI gene of dorippids from West Africa and the Indian 
Ocean were undertaken. Unfortunately, this study could 
not be carried out due to inconclusive gene sequence results, 
awaiting further molecular analyses. The data summarised 
below are from an advanced draft in collaboration with J. C. 
Y Lai but is currently on hold.

A

C

B

D

FIG. 23. — Medorippinae n. subfam.: A, B, ?Medorippe crosnieri Chen, 1988. Mozambique Channel, MAINBAZA Expedition: A, ♂ 21.1 × 25.9 mm, CP 3132, 
MNHN-IU-2009-1998, with dimorphic chelipeds; B, young ♂ 12.0 × 15.0 mm, CP 3130, MNHN-IU-2009-1999, with symmetrical chelipeds. Photos courtesy of 
T.-Y. Chan. C, Medorippe lanata (Linnaeus, 1767), ♂ 23.2 × 28.9 mm, no data, ZRC 2009.0412 (ex MNHN): P2 merus with spinulated dorsal margin; D, ?Medorippe 
crosnieri Chen, 1988, ♂ 21.1 × 25.9 mm, same data as in A (MNHN-IU-2009-1998): P2 merus with smooth dorsal margin. Photographs made by S. Soubzmaigne.
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A second species of Medorippe, M. crosnieri, from the north-
west coast of Madagascar, was established by Chen (1988: 681, 
fig. 2, pl. 1D, E, table 2; paper often erroneously reported 
from 1987), based mainly on the smooth dorsal margins of 
P2 and P3 meri, as opposed to the spinulated margins in 
M. lanata. But M. crosnieri was immediately synonymised 
with M. lanata by Holthuis & Manning (1990: 89, 93), who 
argued that Chen’s description was “based upon juveniles” 
and who reproduced (1990: fig. 38) all Chen’s (1988) figures 
as M. lanata. Examination of the Chen’s material, deposited 
in the MNHN, shows that the male holotype MNHN-
IU-2009-1995 of M. crosnieri is a pre-adult with full-grown 
but slender gonopods and still symmetrical chelipeds; the two 
young paratype males MNHN-IU-2009-1997 (instead of fe-
males as mentioned by Chen [1988]) both have undifferenti-
ated gonopods; another paratype MNHN-IU-2009-1996 is an 
immature female without opened vulvae. All these specimens 
have cylindrical, slender and rather long P2 and P3 meri, and 
evidently smooth (Chen 1988: fig. 2c, pl. 1D, E). 

While the stout G1 ending in triangular apex in the Chen’s 
species is similar to that of M. lanata, the main distinguishing 
feature of M. crosnieri was related to the smooth dorsal mar-
gins of the P2 and P3 meri, except for a few low teeth on the 
basal part of the P2 merus and one or two on the P3 merus 
(Fig. 23A, B, D), instead of the distinctly spinulated meri of 
M. lanata (Figs 22A, B; 23C). Additional differences were: in 
M. crosnieri body with short thin hairs (versus with club hairs 
in M. lanata); carapace surface with less prominent granules 
and tubercles in M. crosnieri than in M. lanata; and the sur-
face of the male pleon not densely covered with short hairs 
(versus densely covered with rather long hairs in M. lanata). 

Two specimens of Medorippe from the Mozambique Chan-
nel were collected by the MAINBAZA Expedition in 2009 
(MNHN-IU-2016-1335 and MNHN-IU-2016-1336), a male 
21.1 × 25.9 mm with dimorphic chelipeds and a young male 
12.0 × 15.0 mm with symmetrical chelipeds, both having 
smooth meri on P2 and P3, which are long and cylindrical 
in the young (Fig. 23B), shorter and more robust in the adult 
(Fig. 23A). Both are related to M. crosnieri by their smooth 
P2 and P3 meri. Our Figure 23C, D seems to show that the 
merus is proportionally more elongated in M. lanata than in 
M. crosnieri but this criterion must be used with prudence 
as the size of the merus varies with age, becoming wider and 
stouter when the individual grows. It seemed possible that 
this material from Mozambique belonged to M. crosnieri
and that the refutation by Holthuis & Manning (1990) of 
the characters used by Chen (1988) to distinguish it from 
M. lanata needs to be re-evaluated. 

It should be noted that Holthuis & Manning (1990: 89, 
fig. 37b) assigned to M. lanata a male from Mozambique and 
several South African specimens, the latter being figured with 
spinulated meri. Chen (1988) added as possible synonyms 
of her M. crosnieri some Dorippe lanata of the literature, in-
cluding that of Barnard (1950: 389, fig. 73d; 1955: 4) from 
South Africa (Natal). The material from Spanish Sahara, 
Sierra Leone, Gabon, Cabinda and Congo reported by Ca-
part (1951b: fig. 6, as Dorippe lanata) has spines on the P2, 

P3 meri, a V-shaped cardiac region, and a G1 distally curved 
at right angle. As the southern limit of Medorippe lanata along 
the West African coast includes Angola with a reasonable cer-
tainty (Crosnier 1970), it is relevant to consider the material 
recorded in South Atlantic waters. Barnard (1950: 389) does 
indicate that P2 and P3 have spinulose meri. We have exam-
ined a few specimens from South Africa (ZRC 2012.0158 
and MNHN-IU-2016-1336): they have spinulose meri and 
are most likely M. lanata. 

Dorippoides nudipes Manning & Holthuis, 1986 (Manning & 
Holthuis 1986: 364, fig. 1c; Holthuis & Manning 1990: 66, 
fig. 26) is another dorippid with unarmed P2 and P3 meri, 
which occurs in South Africa (see under Dorippoidinae n. sub-
fam.): it cannot be confused with a Medorippe species on ac-
count of its short G1 ending in horn-coloured projection with 
a twisted whip-like appendage, the carapace margin lacking 
epibranchial spine and the cardiac region without a V-shaped 
ridge (Fig. 16C, D). Similarly, Medorippe crosnieri cannot be 
confused with the West-African Phyllodorippe armata, known 
from the Spanish Sahara to Angola and never recorded further 
south, which also has unarmed P2 and P3 meri (Fig. 29A, B) 
and a slender, S-shaped G1 ending in a prominent subdistal 
lobe (Fig. 30C, D) (Monod 1933b: fig. 3H; Manning & 
Holthuis 1981: fig. 4k, l), contrasting with the typical short, 
stout G1 of Medorippe, abruptly turned outward and ending in 
a long, sharp setiferous apex (Chen 1988: fig. 2f; reproduced 
by Holthuis & Manning 1990: fig. 38g). 

It proved difficult to conclude the value of the small dif-
ferences reported by Chen (1988: table 2) due to insufficient 
material in hand assignable to M. crosnieri. In addition, 
examination of M. lanata revealed a range of morphologi-
cal variation (variations that also exist in the Mediterranean 
form), including spinulation of meri P2 and P3 that was more 
pronounced in smaller individuals and tended to decrease in 
larger adult males, particularly in the proximal half of the 
merus. Spinulation may also occasionally be missing com-
pletely, e.g. in a sample from the north of mouth of Congo 
River, MNHN-IU-2009-2001 (= MNHN-B13583), a large 
male 26.0 × 30.0 mm (with markedly asymmetrical chelae) 
that has abnormally smooth meri P2, P3; in contrast, another 
adult male of 28.2 mm cw (with less asymmetrical chelas) has 
spinulated meri, both specimens showing the typical G1 of 
Medorippe. For more details on the spinulation of P2, P3 meri 
of M. lanata, see Monod (1933b: fig. 3C, D; 1956: 84, fig. 103, 
as D. armata); Manning & Holthuis (1981: 32, figs 4a, c-f, 
table 1) and Holthuis & Manning (1990: 89, figs 36, 37). 

An ovigerous female collected in southern Madagascar - thus 
in proximity to Chen’s (1988) type series – by the ATIMO 
VATAE expedition in 2010 (MNHN-IU-2010-4307), which 
we had not previously examined, shows smooth meri P2, P3, 
which undermines Holthuis & Manning’s (1990) argument 
that the smoothness of P2 and P3 is a juvenile character, and 
leads us to believe that M. crosnieri is a valid species.

Molecular analyses based on the COI carried on by J. C. 
Y. Lai were inconclusive, showing that the M. lanata from 
South Africa, with spinulated meri, was genetically almost 
identical to the M. crosnieri of the MAINBAZA Expedition 
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in 2009, with smooth meri. The genetic evidence supported 
that M. lanata and M. crosnieri were closely related with lit-
tle divergence (< 3% divergence), insufficient to revalidate 
M. crosnieri, so the planned paper was not published, pend-
ing further research.

Subfamily PARADORIPPINAE n. subfam.

TYPE GENUS. — Paradorippe Serène & Romimohtarto, 1969 (type 
species by original designation: Dorippe granulata De Haan, 1841). 
Other included species by Holthuis & Manning (1990: 108, 109): 
Dorippe australiensis Miers, 1884; Paradorippe cathayana Manning & 
Holthuis, 1986; Dorippe polita Alcock & Anderson, 1894.

PRELIMINARY NOTE

We were able to examine only the type species Paradorippe 
granulata (De Haan, 1841), so in this paper all our follow-
ing descriptions, figures and mentions refer only to this 
one species. We believe that the genus Paradorippe sensu 
Holthuis & Manning (1990) and subsequent authors may 
not be monophyletic, with at least two groups of species 
(with possibly misidentified species): one, i.e., the genus 
Paradorippe sensu stricto, with P. granulata and P. australien-
sis, namely with a G1 bearing unequal processes, one being 
longer and hammer-shaped, and with a wide vulva on a 
slightly marked prominence; a second, i.e., a new genus, 
with P. polita (and probably also P. cathayana), with a G1 
bearing shorter processes of equal length and with a smaller, 
possibly recessed vulva. Genetic analyses of two of the four 
known species of Paradorippe, P. granulata and P. polita, 
support such a distinction as they indicate that they form a 
distinct clade “with high bootstrap and posterior probability 
support, with intrageneric divergence being 12.5% in 16S”, 
the latter being the highest recorded in the study of seven 
genera and 12 dorippid species by Sin et al. (2009: 229, 
tables 1; 2) (see our Figure 10). This problem still needs to 
be improved. However, the presumed distinctive generic 
characters do not affect the recognition of the subfamily 
Paradorippinae n. subfam.

DESCRIPTION (BASED ON PARADORIPPE GRANULATA ONLY)
Carapace (Fig. 24A, B)
Carapace wider than long in adults, widening considerably 
in posterior part, flat. Dorsal surface sparsely sculptured but 
with distinct grooves and visible human facies, often naked, 
only with low, rare pubescence, lacking erect spines, coarsely 
granular or appearing smooth, at most slightly granular on 
magnification. Regions with well-delinated mesogastric region; 
metagastric region indistinct, urogastric region defined; gen-
erally, branchial lobes relatively large. Precervical and cervical 
grooves more or less distinct, maybe shallow across midline; 
precervical groove may be deeper than cervical, deepest at 
lateral margins; branchiocardiac groove quite distinct. A pair 
of oblique submedian gastric pits visible just at base of meso-
metagastric region. Antero- and posterolateral margins not 
demarcated, epibranchial spine absent. Front consisting of 
two sharp or bluntly triangular teeth, not extending beyond 

outer orbital spines and separated by broadly U-shaped 
emargination revealing exhalant channels. Inner orbital teeth 
low and blunt or as rounded, lobes scarcely marked. Orbit 
small. Orbital fissure narrow, closed or open anteriorly. In-
ner suborbital tooth short, much smaller than outer orbital 
tooth, sometimes rudimentary. Carapace posterior rim not 
extending laterally at all along posterolateral margin, thus in-
terrupted on each side, and lined posteriorly by well-defined 
strip, much more delineated in females (Fig. 24B) than in 
males where it is straight (Fig. 24A), often even appearing 
as separate sclerite.

Illustrations: Paradorippe australiensis: Miers 1884: pl. 26, 
fig. D, as Dorippe australiensis (reproduced by Holthuis & 
Manning 1990: fig. 44; by Davie et al. 2015a: fig. 71-2.2D); 
Holthuis & Manning 1990: fig. 45a; Davie 2002: fig. p. 
154; Poore 2004: fig. 95. P. cathayana: Shen 1932: fig. 4, as 
Dorippe polita (reproduced by Holthuis & Manning 1990: 
fig. 46; by Sin et al. 2009: fig. 3G), pl. 1, fig. 11; Chen 
1986b: fig. 7.33, as P. polita; Holthuis & Manning 1990: 
fig. 47a; Chen & Sun 2002: fig. 98.1. P. granulata: De Haan 
1839: pl. 3, fig. 2, as Dorippe granulata (reproduced by 
Holthuis & Manning 1990: fig. 48); Shen 1931: pl. 6, fig. 3, 
as D. granulata; 1932: fig. 8, as D. granulata (reproduced by 
Holthuis & Manning 1990: fig. 49), pl. 1, fig. 12; Takeda 
1982b: pl. p. 94; Takeda 1983: 247, fig. p. 121; Miyake 1983: 
pl. 6, fig. 3; Chen 1986b: fig. 6.28; Holthuis & Manning 
1990: fig. 50a; Chen & Sun 2002: fig. 97.1; Ng et al. 2008: 
fig. 44; Wong et al. 2021: fig. 14a, pl. 3B. P. polita: Alcock & 
Anderson 1894: pl. 24, fig. 4, as D. polita (reproduced by 
Holthuis & Manning 1990: fig. 53); Holthuis & Manning 
1990: figs 54a, 55a-c, 56. 

Cephalic structures (Figs 24A, B; 25A; 26A)
Eyes short, distally tapering; cornea ventrolateral; eye slightly 
extruded from orbit. Antennula retractable into fossa, directed 
anteriorly like antenna. Antenna well developed: articles 2+3 
quadrangular; article 4 short but wide; article 5 much de-
veloped, foliaceous, fringed with dense setae, bent outwards 
nearly horizontally, extending along most of orbit and lying 
along eyestalk; flagellum bent inwards.

Illustrations: Paradorippe cathayana: Holthuis & Man-
ning 1990: fig. 46. P. granulata: Quintana 1987: fig. 20C-c; 
Holthuis & Manning 1990: fig. 49. P. polita: Holthuis & 
Manning 1990: figs 53, 54. 

Oxystomatous disposition (Fig. 26A)
Large development of endostomal roof, thus opening of exhal-
ant channels clearly visible in dorsal view between rostral teeth.

Illustrations: Paradorippe cathayana: Shen 1932: fig. 5a, b, 
as D. polita; Holthuis & Manning 1990: fig. 46. P. granulata: 
Shen 1932: fig. 9a, as D. granulata; Holthuis & Manning 1990: 
figs 48, 49. P. polita: Holthuis & Manning 1990: figs 53, 54. 

Pereiopods (Figs 24; 25A)
Chelipeds of females and non-adult males of same size and 
shape; marked heterochely in adult males, with globular palm 
having bulbous ventral protuberance, and short fingers. Carpus 
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and merus smooth or granular, often with larger granules on 
upper and lower margins. Outer surface of palm smooth, 
punctate, or granular, with or without short hairs; dorsal 
margin of palm and proximal part of dactylus with fringe of 
long hairs; lower margin of palm, except in inflated chelae, 
variously fringed; lower margin of fixed finger without setae. 
In smaller specimens fingers very long, bent downwards, with 
teeth of equal size, more pointed and triangular at smaller size. 

Illustrations: Paradorippe australiensis: Holthuis & Manning 
1990: figs 44, 45b, c. P. cathayana: Manning 1986: fig. 1e; 
Chen 1986b: fig. 7.34, as P. polita; Holthuis & Manning 
1990: figs 46, 47; Chen & Sun 2002: fig. 98.2, 3. P. granulata: 
Chen 1986b: fig. 6.29; Yamaguchi et al. 1987: pl. 1, fig. 8; 
Holthuis & Manning 1990: figs 48, 49; Chen & Sun 2002: 
fig. 97.2, 3; Wong et al. 2021: fig. 14c. P. polita: Holthuis & 
Manning 1990: fig. 53.

P2, P3 not very long and may be rather stout in both 
males and females, or longer and slender. P3 slightly longer, 
with flattened unarmed articles, smooth or granular; dac-
tyli flattened, slightly twisted, with well-developed carinae 
on anterior and posterior surfaces and with at least a sparse 
layer of short setae in both sexes. Both P4, P5 reduced, with 
subeheliform apparatus.

Illustrations: Paradorippe australiensis: Holthuis & Manning 
1990: figs 44, 45d, e. P. cathayana: Holthuis & Manning 
1990: figs 46, 47c; Chen & Sun 2002: fig. 98.4. P. granulata: 
Holthuis & Manning 1990: figs 48, 49, 50c; Wong et al.
2021: fig. 14b. P. polita: Holthuis & Manning 1990: figs 53, 
54, 55f, g, 56c.

Thoracic sternum (Figs 25; 26)
Thoracic sternum narrow, narrowing distinctly posteriorly, 
finely or coarsely granular. Sternite 1 with only a small por-
tion visible dorsally; sternite 2 forming short, rectangular, 
sharply delineated shield with thick vertical margins, separated 
from sternite 3 by well-marked, straight depression. Lateral 
margin of sternite 2 straight, directed vertically, with slightly 
pointed anterior angles; lateral margin of sternite 4 slightly 
concave, directed obliquely; lateral margin of sternite 5 almost 
straight, directed vertically; lateral margin of sternite 6 clearly 
concave. Suture 3/4 short, curved into closed boutonniere in 
both sexes. Sternite 3 with distinct quadrate process bearing 
gynglyme for articulation of mxp3 sterno-coxal condyle close 
to edge of Milne Edwards opening; sternite 4 thickened on 
each side, with longitudinal median depression; sternites 4 
and 5 with narrow extensions, i.e., laterally expanded between 
P1/P2 and P2/P3. Sutures 4/5-7/8 interrupted. Suture 4/5 
horizontal, almost parallel to suture 5/6, only slightly oblique 
and weakly curved posteriorly; both sutures 4/5 and 5/6 with 
short interruption points; suture 6/7 interrupted in males but 
variable in females, being medially interrupted. Female tho-
racic sternum tilted backwards at level of raised ridge crossing 
whole sternite 6; sternite 8 lacking axial spine.

Illustrations: Paradorippe australiensis: Holthuis & Manning 
1990: fig. 45i. P. granulata: Shen 1931: pl. 6, fig. 2; Holthu-
is & Manning 1990: fig. 50h; Vehof et al. 2018b: fig. 2A; 3.
P. polita: Holthuis & Manning 1990: fig. 56i.

Pleon and telson (Figs 24A; 25B)
Male pleon with all somites free; with articular membranes, 
especially at sutures 4/5 and 5/6; surface without strong 
tubercles or spines but often with distinctly granular ridges 
and bumps. Somites 1, 2 exposed dorsally in males; somites 
1-3 and part of 4 exposed dorsally in adult females. Somite 1 
trapezoidal, widening posteriorly, posterior margin excavated 
in middle; somite 2 widening posteriorly, with low transverse 
ridge, often appearing trilobed in dorsal view; somite 3 with 
swollen lateral parts; somites 4 and 5 short, each with low, 
transverse ridge; somite 6 with posterolateral angles produced; 
telson triangulary blunt, telson extending over much of ster-
nite 5, with tip far exceeding level of suture 5/6. 

Illustrations: Paradorippe australiensis: Serène & Rohmi-
mohtarto 1969: fig. 14. P. cathayana: Shen 1932: fig. 5d, as 
D. polita; Holthuis & Manning 1990: fig. 47d; Chen & Sun 
2002: fig. 98.5. P. granulata: Shen 1932: fig. 9b, as D. granulata; 
Holthuis & Manning 1990: figs 48, 50e. P. polita: Holthuis & 
Manning 1990: figs 53, 54a, 56d. 

Female pleon wide and rounded, smooth or variously 
granular. Somites 2-5 usually with blunt but distinct trans-
verse carina; somites 4 and 5 widest, 5 and 6 longest; telson 
small, with semicircular or subtriangular posterior margin 
(Figs 24B; 26B).

Illustrations: Paradorippe cathayana: Shen 1932: fig. 5e, as 
D. polita; Holthuis & Manning 1990: fig. 47e. P. granulata: 
Shen 1932: fig. 9c, as D. granulata; Holthuis & Manning 
1990: figs 48, 50d. P. polita: Holthuis & Manning 1990: 
figs 53, 54a, 55h.

Pleonal locking mechanism by press-button 
(Figs 25C-E; 26B-D)
Press-button quite large, located on suture 5/6 weakly curved 
backwards and situated far from G1 tip in males, very close 
(almost contiguous) to vulvae. Location of sockets clearly 
discernible dorsally on pleonal somite 6 by swollen lateral 
areas. No additional pleonal retention in females, unlike many 
other dorippids (see below). Sternite 8 only slightly enlarged 
posteriorly and, together with narrow sternite 7, only flank-
ing the base of the pleon.

Additional female pleonal-retention mechanism 
Unlike some genera (Dorippe, Heikeopsis, Nobilum, Philippi-
dorippe and Phyllodorippe), in females the process emanating 
from the dorsally exposed sternite 8  not actually overhanging 
the pleonal somite 2. Here, sternite 8 only slightly enlarged 
posteriorly, with a square projection that just abuts the edge 
of the female pleon and, together with narrow sternite 7, 
merely flanking the base of the pleon (Fig. 24B).

Male gonopore and penis
Coxo-sternal condition: penis overhung over a rather long 
distance by sternites 7 and 8, close or not in contact; penis 
with inclined portion weakly sclerotised; vertical portion 
rather short, with long soft papilla.

Illustrations: Paradorippe granulata: Guinot et al. 2013: 
fig. 17C; Vehof et al. 2018a: fig. 1B, G.
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A

B

FIG. 24. — Paradorippinae n. subfam. Paradorippe granulata (De Haan, 1841): habitus: A, ♂ 23.6 × 27.3 mm, NE Taiwan, I-Lan county, ZRC 2001.0014; B, oviger-
ous ♀ 23. 2 × 25.7 mm, Japan, off Hota, ZRC 1999.0082. 
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Gonopods (Figs 25C-E; 31G)
G1 stout throughout, short, filling most of sterno-pleonal 
cavity; shaft strongly swollen, abruptly constricted and angu-
larly bent at obtuse angle towards about three-quarters of its 
length; bent portion wider, possibly flattened dorso-ventrally; 

terminal part swollen, elaborate with two distinct bulbs bear-
ing several apical processes; these processes rather elongated, 
one of which being longer and hammer-shaped; no basal lobe.

Illustrations: Paradorippe australiensis: Serène & Romi-
mohtarto 1969: figs 26-28; Holthuis & Manning 1990: 

A B

E

C D

FIG. 25. — Paradorippinae n. subfam. Paradorippe granulata (De Haan, 1841): A, C, E, ♂ 24.0 × 26.0 mm, China, Tuandao, off Quingdao, MNHN-IU-2016-10753. 
B, D, ♂ 23.6 × 27.3 mm, NE Taiwan, I-Lan county, ZRC 2001.0014; A, chelae; B, thoracic sternum and pleon; C, D, thoracic sternum without pleon, with G1, G2 
and press-buttons; E, G1 and G2 in situ. 
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fig. 45f, g. P. cathayana: Chen 1986b: fig. 7.35, as P. polita; 
Holthuis & Manning 1990: fig. 47f, g (reproduced by Sin 
et al. 2009: fig. 4G); Chen & Sun 2002: fig. 98.6. P. gran-
ulata Serène & Romimohtarto 1969: figs 23-25; Chen 
1986b: fig. 6.30, 31; Holthuis & Manning 1990: fig. 50f, 
g (reproduced by Davie et al. 2015a: fig. 71-2.22D); Dai & 
Yang 1991: fig. 23.1, as Dorippe (Paradorippe) granulata; 
Chen & Sun 2002: fig. 97.4-6; Vehof et al. 2018a: fig. 1.
P. polita: Holthuis & Manning 1990: fig. 56e-h; Dai & 
Yang 1991: fig. 23.2, as Dorippe (Paradorippe) polita.

G2 straight, rather long
Illustrations: Paradorippe granulata: Chen 1986b: fig. 6.32; 

Serène & Romimohtarto 1969: fig. 29; Chen & Sun 2002: 
fig. 97.7; Vehof et al. 2018a: fig. 1. 

Vulvae (Figs 26B-D; 32C) 
Vulvae not juxtaposed, close to suture 5/6, and near distal 
part of raised ridge; opening large to very large, rounded, 

surrounded by numerous setae, clusters of setae projecting 
to some extent above vulva opening; vulva located on more 
or less prominent part of sternite 6; wider and on slightly 
marked prominence. Histologically, lateral margin bulging 
in median direction, forming a muscle-operated vulvar cover 
that partially roofs vulva opening, so that the opening actu-
ally visible externally is crescent-shaped. 

Illustrations: Paradorippe australiensis: Holthuis & Manning 
1990: fig. 45h, i. P. granulata: Holthuis & Manning 1990: 
fig. 50h, i; Vehof et al. 2018a: fig. 2. P. polita: Holthuis & 
Manning 1990: figs 55i, 56i-k. 

Female reproductive system 
Studied in Paradorippe granulata by Vehof et al. (2018a: 
68; 2018b: 82, figs 1-5; Vehof 2020: 78, 86, figs 17, 20, 
22) (Figs 35D; 37). See below, The female reproductive 
system in Brachyura, its evolution and unique disposition in 
Dorippidae.

FIG. 26. — Paradorippinae n. subfam. Paradorippe granulata (De Haan, 1841): A-C, ovigerous ♀ 23.2 × 25.7 mm, Japan, off Hota, ZRC 1999.0082. D, ♀ 22.7 × 
24, 7 mm, China, Tuandao, off Quingdao, MNHN-IU-2016-10753. A, anterior ventral view; B, C, thoracic sternum and pleon; D, vulvae.
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DISTRIBUTION AND HABITAT

(see Preliminary note, p. 279)
Paradorippe australiensis, known from Australia (Western Aus-
tralia, Queensland), is a shallow water species, caught under 
stones on reef flat at 22 m, on mud at 18 m, on sand and 
occasional sponges and corals at 15 m (Holthuis & Manning 
1990; McEnnulty et al. 2011). 

Paradorippe cathayana is known mainly from many localities 
in China (Shen 1932, 1937a, 1940b, as Dorippe polita; Yang 
1986, as D. polita; Chen 1986b, as P. polita; Chen & Sun 
2002); found in tidepools on sandy beaches (Shen 1932, as 
D. polita) and shallow pools of clear water, along sand beach 
(Shen 1937a, as D. polita), Gulf of Tonkin (Dai & Song 1986, 
as D. polita) and from Vietnam (Serène 1937, as D. polita); 
also from India, Gulf of Mannar (Rajan et al. 2017: 3, 11; 
Zoological Survey of India 2018 fig. p. 73).

Paradorippe granulata lives much further north than any 
of the Indo-West Pacific dorippids, occurring as far east in 
Russia as Vladivostock and Peter the Great Gulf, as well as 
in the Sakhalin Island (Balss 1922; Urita 1942; Kobjakova 
1955, 1966; Vinogradov 1950; Levin 1976, all as Dorippe 
granulata). It is abundant in many localities of Japan (De 
Haan 1841; Herklots 1861; Bouvier 1899; Parisi 1914; 
Sakai c. 1930, 1936, 1940, 1956; Nishimura & Suzuki 
1971; Yang 1986, all as Dorippe granulata; Sakai 1976, 
1985; Takeda 1975, 1982a, b, 1983; Yamaguchi et al.
1976; Muraoka 1982; Miyake 1983; Sakai et al. 1983; K. 
Sakai & Nakano 1983; Minemizu 2000); of Korea (Kim 
1970, as D. granulata; Kim 1973; Koh & Lee 2013; Lee 
et al. 2021); and of China, Hong Kong (Shen 1932, 1940a, 
b, as D. granulata; Takeda & Miyake 1970; Huang 1994; 
Chen 1986b; Dai et al. 1986; Chen & Sun 2002; Wang 
2005, 2009; Wong et al. 2021) and Taiwan (Ng et al. 2017). 
For complete and recent distribution of P. granulata, see 
Holthuis & Manning 1990; Wang et al. 2013, 2017; Ng 
et al. 2001, 2017. 

Paradorippe polita is known from a few localities: southeast 
India (Alcock & Anderson 1894; Alcock 1896; Sankarankutty 
1966; all as Dorippe polita; Dev Roy 2008; Venkataraman 
et al. 2004, as D. polita; Krishnamoorthy 2007: 90, as Para-
dorippe granulata; Trivedi et al. 2018: table 1) and Malaysia 
(Holthuis & Manning 1990). The figure by Jeyabaskaran et al.
(2000: pl. 32a) of a P. granulata from the Gulf of Mannar is 
too small to be sure that it is P. polita instead of P. granulata. 
The Paradorippe polita from the Gulf of Tonkin (Zarenkov 
1972: 250) should be confirmed.

CARRYING BEHAVIOUR

Paradorippine crabs are known to exclusively select valves 
of bivalve molluscs, often intimately associated with sea 
anemones in cases of symbioses (Castro 2015). This long-
recognised behaviour has been widely documented (for 
full literature, see Holthuis & Manning 1990). Neverthe-
less, the question of how and to what extent the P4 and 
P5 subcheliform device is specialised to grasp the valve of 
lamellibranchs rather than a sponge or leaf like in other 
dorippids has apparently not been studied. A small male 

of Paradorippe australiensis was found carrying on its back 
a 16 mm long valve of the venerid genus Antigona Schu-
macher, 1819 (Rathbun 1924: 27, as Dorippe australiensis). 
Paradorippe cathayana is always found carrying a bivalve 
shell, which is thrown away when it buries itself (André 
1937, as Dorippe polita; Shen 1937a, as D. polita). For 
P. granulata (see Döderlein 1883: 109, as D. sima; Patton 
1967, as Dorippe; Levin 1976: fig. 106a, as D. granulata), 
the carried shells seem to belong mainly to the tellinid 
lamellibranch genus Macoma Leach, 1819, on which one 
and sometimes two or three sea anemones are fastened; 
a dead shell of Macoma with three longitudinally striped 
anemones of the actinarian Carcinactis ichikawai Uchida, 
1960 has been found carried (Uchida 1960: 595, pl. 1, fig. 1, 
as Dorippe granulata); the crab disappears completely under 
the shell (Kobjakova 1966: pl. 49: fig. 1a; Minemizu 2000: 
fig. p. 189; Koh & Lee 2013: pl. 15). According to Quin-
tana (1987: figs 15C-H, 17E, F, 19F, 24B), in laboratory 
the megalopa and first crab stages of P. granulata did not 
swim, had benthic habits like adults, and carried dorsally 
over the carapace fragments of shells or small rocks provided 
in rearing vessels: the dorippid early-carrying behaviour is 
the unique case known within the Brachyura (the homolid 
megalopa has a P5 that may be held in a dorsal position and 
bears a recurved ending with long setae corresponding to a 
‘feeler’, not functional for carrying; see Rice 1964: figs 4, 
8f; Williamson 1965: fig. 2).

Illustrations and data: Paradorippe australiensis: Rathbun 
1924: 27, as Dorippe australiensis; Davie 2002: 156; Thoma 
2007: 301. Paradorippe cathayana: Shen 1932: 11; 1937a: 171, 
as D. polita; André 1937: 79, as D. polita. P. granulata: Döderlein 
1883: 109, as D. sima; Sakai 1956: 26, fig. 9, as D. granulata; 
Uchida 1960: 595, 600, pl. 1, fig. 1, as D. granulata; Kobja-
kova 1955: 155, pl. 49, fig. 1a, as D. granulata (reproduced 
by Holthuis & Manning 1990: fig. 51); 1966: pl. 49, fig. 1a, 
as D. granulata; Patton 1967: 1232, as Dorippe; Burton 1969: 
fig. p. 64, as Japanese crab (redrawn by Holthuis & Manning 
1990: fig. 62); Levin 1976: fig. 106a, as D. granulata; Sakai 
et al. 1983: fig. p. 29; Tan & Ng 1988; 1992: 149; Guinot 
et al. 1995: fig. 5B; Ng et al. 2008: fig. 44; Guinot & Wick-
sten 2015: 599, fig. 77-11.9.J. 

REMARKS

Von Siebold had collected a total of 38 specimens of Dorippe 
granulata, described a little later in the Fauna Japonica by De 
Haan (1839: pl. 31, fig. 2; 1841: 122) and which became 
the type species of Paradorippe Serène & Romimohtarto, 
1969. The holotype and many paralectotypes are deposited 
at RMNH (Fransen et al. 1997), and a dry paralectotype is 
deposited at MNHN (MNHN-IU-2000-11383, ex MNHN-
B11383) (Yamaguchi & Baba 1993: 304, fig. 90A, B; Yama-
guchi 1993: 586).

Paradorippinae n. subfam. is monotypic, with the genus 
Paradorippe known from four species (see Preliminary note 
p. 279). We agree with Alcock & Anderson (1894) that the 
flattish, smooth and naked carapace of P. polita resembles 
more that of an ethusid than that of a dorippid. 
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Subfamily PHILIPPIDORIPPINAE n. subfam.

TYPE GENUS. — Philippidorippe Chen, 1986 (type species by origi-
nal designation: P. philippinensis Chen, 1986 (Chen 1986a: 183, 
fig. 3a-g, pl. 1, fig 3, pl. 2, fig. 4). Genus monotypic.

DESCRIPTION

Carapace (Fig. 27A, B)
Carapace wider than long, greatly enlarged and swollen at 
level of branchial regions. Dorsal surface slightly inflated, 
finely granular, especially on prominences, without spines. 
Regions well defined, especially proto-, meso- and urogastric 
regions. Precervical groove distinct but irregular; cervical 
groove deep. Branchial lobes low, convex. Gastric pits as two 
slits just at limit between meso-metagastric and urogastric re-
gions (thus not on cervical groove as indicated by Holthuis & 
Manning 1990: 132). Front with two pointed submedian 
teeth separated by narrow, V-shaped median emargination, 
exposing exhalant channels. Posterior margin of orbit with 
fissure. Outer orbital tooth triangular, slender, acute, very 
long and overreaching frontal teeth. Lower orbital margin 
unarmed, deeply depressed. Inner suborbital tooth large, 
sharp, not overreaching outer suborbital tooth. Carapace 
posterior rim thin, rather narrow, not extending sideways 
along posterolateral margins and lined by weakly developed 
strip, only thickened laterally, especially in females.

Illustrations: Philippidorippe philippinensis: Chen 1986a: 
pl. 1, fig. 3, pl. 2, fig. 4; Holthuis & Manning 1990: fig. 57a 
(reproduced by Sin et al. 2009: fig. 3H); Chen & Xu 1991: 
fig. 8.1; Chen & Sun 2002: fig. 99.1, pl. 2, fig. 2; Takeda & 
Manuel-Santos 2006: 96, fig. 6A; Ng et al. 2008: fig. 45.

Cephalic structures (Figs 27A, B; 28A, B)
Eyes short and stout, cornea ventrolateral. Antennule obliquely 
folded and may be completely retracted into fossa; articles 
short. Antenna entirely directed forward, all along fringed 
with dense setae: articles 2+3 quadrangular; article 4 short; 
article 5 slitghly longer; flagellum long.

Illustrations: Philippidorippe philippinensis: Chen 1986a: 
fig. 3a (reproduced by Holthuis & Manning 1990: fig. 58a); 
Holthuis & Manning 1990: fig. 57b; Chen & Xu 1991: 
fig. 8.1; Chen & Sun 2002: fig. 99.1.

Oxystomatous disposition (Fig. 28A-C)
Opening of exhalant channels visible in dorsal view between 
rostral teeth. Mxp3 narrow (especially merus) and long, 
reaching level of eyes.

Illustrations: Philippidorippe philippinensis: Chen 1986a: 
fig. 3a (reproduced by Holthuis & Manning 1990: fig. 58a); 
Chen & Xu 1991: fig. 8.1; Holthuis & Manning 1990: 
fig. 57c; Chen & Sun 2002: fig. 99.1.

Pereiopods (Figs 27A, B; 28A, B, E)
Chelipeds of females and young males equal in size and shape; 
marked heterochely in adult males, with smooth outer surface 
of palm inflated; dorsal margin and outer surface covered with 
granules and fringed with short hairs. 

Illustrations: Philippidorippe philippinensis: Chen 1986a: 
fig. 3b (reproduced by Holthuis & Manning 1990: fig. 58b, 
c), pl. 1, fig. 3, pl. 2, fig. 4; Chen & Xu 1991: fig. 8.2; Chen & 
Sun 2002: fig. 99.2, 3.

P2, P3 of males extra-long, P2 longest, slender; meri 
very long, longer on P2, flattened, with distal spine basally 
erect; dactyli without fringes of hair. P2, P3 shorter and 
proportionally stouter in females. P4, P5 very slender; 
P5 with very long ischio-merus; both ischio-merus and 
merus of P5 clearly curved, applying on convex sides of 
carapace. 

Illustrations: Philippidorippe philippinensis: Chen 1986a: 
pl. 1, fig. 3, pl. 2, fig. 4; Holthuis & Manning 1990: fig. 57e. 

Thoracic sternum (Figs. 27C, D; 28)
Thoracic sternum wide, granular, tomentose. Sternites 1 and 
2 forming a regular triangle (instead of pentagonal shield); 
very small portion of sternite 1 visible dorsally; sternite 2 
separated from sternite 3 by depression; suture 3/4 short, not 
ending in boutonniere. Sutures 4/5-7/8 interrupted; median 
longitudinal furrow at level of sternite 4; suture 5/6 mod-
erately curved backwards. Sternal extensions between P2/
P3, P3/P4, shorter betwen P4/P5. Female thoracic sternum 
only obliquely tilted backwards from middle of sternite 6 
(Fig. 27C, D). 

Illustrations: Philippidorippe philippinensis: Holthuis & 
Manning 1990: fig. 57f.

Pleon and telson (Figs 27; 28) 
Male pleon short, not completely filling sterno-pleonal 
cavity; all somites free, without strong tubercles or spines, 
only with granules on some somites. Somites 1-3 exposed 
dorsally; somite 1 rather broad and short, widening slightly 
posteriorly, posterior margin excavated in middle; somite 2 
widening posteriorly; somite 3 with distinctly swollen lateral 
parts highly visible in dorsal view; somites 4-6 regularly nar-
rowing; telson short, bluntly triangular, slightly exceeding 
suture 5/6.

Illustrations: Philippidorippe philippinensis: Chen 1986a: 
fig. 3c (reproduced by Holthuis & Manning 1990: fig. 58d); 
Holthuis & Manning 1990: fig. 57d; Chen & Xu 1991: 
fig. 8.3; Chen & Sun 2002: fig. 99.4.

Female pleon very wide, with tomentose, granular surface. 
In adult females somites 1-3 and part of 4 exposed dorsally 
(Fig. 27B-D) (see below, Additional female pleonal-retention 
mechanism). 

Pleonal-locking mechanism by press-button 
(Figs 27C, D; 28D, E)
Press-button located on moderately curved backwards su-
ture 5/6. 

Additional female pleonal-retention mechanism (Fig. 27B) 
In females, strong retention by wide, quadrate process of 
sternite 8 overhanging pleonal somite 2; small telson engaged 
between slightly raised slopes of sterno-pleonal cavity at level 
of sternite 5.
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FIG. 27. — Philippidorippinae n. subfam. Philippidorippe philippinensis Chen, 1986, Philippines, Bohol Province, ZRC 2016.0240: A, ♂ 23.0 × 29.3 mm: habitus; 
B-D, ovigerous ♀ 25.2 × 33.2 mm; B, habitus; C, thoracic sternum with pleon, press-button; D, vulvae.
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FIG. 28. — Philippidorippinae n. subfam. Philippidorippe philippinensis Chen, 1986: A-D, ♂ 23.0 × 29.3 mm, Philippines, Bohol Province, ZRC 2016.0240: A, ven-
tral view; B, anterior region; C, thoracic sternum with pleon; D, thoracic sternum, G1. E, ♂ 25.0 × 30.0 mm, Philippines, MUSORSTOM 3, MNHN-IU-2018-5201 
(= MNHN-B18913): thoracic sternum, G1 and G2. 
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Male gonopore and penis 
Coxo sternal condition. Sternites 7 and 8 expanded over pe-
nis for quite long distance, close together but not completely 
joined, thus a condition similar to that of Dorippe quadridens, 
but penial bulb shorter, poorly demarcated from thick, long, 
sclerotised subsequent portion that is exposed between ster-
nites 7 and 8. 

Illustrations: Philippidorippe philippinensis: Guinot et al.
2013: 102, fig. 17D. 

Gonopods (Figs 28D, E; 31H)
G1 short, extremely stout, tapering distally; basal half 
very thick and broad, with rounded basal lobe at outer 
margin; distal third curved outwards, tip with two au-
ricular processes.

Illustrations: Philippidorippe philippinensis: Chen 1986a: 
fig. 3d, e (reproduced by Holthuis & Manning 1990: fig. 58e-
h; by Sin et al. 2009: fig. 4H); Chen & Xu 1991: fig. 8.4; 
Chen & Sun 2002: fig. 99.5, 6. 

G2 straight.
Illustrations: Philippidorippe philippinensis: Chen 1986a: 

fig 3f, g.

Vulvae (Figs 27D; 32H)
Vulva rather distant from distal part of sternal ridge, not lo-
cated on sternal prominence but situated on obliquely directed 
flank of flared sterno-pleonal cavity; opening not recessed, 
quite large, elongated, crescent-shaped.

Illustrations: Philippidorippe philippinensis: Holthuis & 
Manning 1990: fig. 57f, g; Vehof 2020: fig. 8A.

Female reproductive system
Studied in Philippidorippe philippinensis by Vehof (2020: 51, 
57, 70, 73, 86, figs 4, 8, 17, tables 2, 5), unfortunately on 
a specimen in a very poor state of preservation so that the 
histological results are fragmentary. See Figure 37 and below, 
The female reproductive system in Brachyura, its evolution and 
unique disposition in Dorippidae. 

DISTRIBUTION AND HABITAT

Known only from localities in and around the Philippine 
Islands and from South China Sea (Chen & Sun 2002). 
Found at depths betwen 96-107 m and 193-200 m, Philip-
pidorippe philippinensis is the only deep-sea dorippid spe-
cies (Chen 1986a; Holthuis & Manning 1990; Chen & 
Xu 1991; Chen & Sun 2002; Takeda & Manuel-Santos 
2006: 96).

CARRYING BEHAVIOUR

Unknown.

REMARKS

The genus Philippidorippe is a deep-water genus and the only 
dorippid in this case. In a combined analysis using three 
genes, it has been interpreted as basal in the clade Dorippe-
Dorippoides-Medorippe (Sin et al. 2009). 

Subfamily PHYLLODORIPPINAE n. subfam.

TYPE GENUS. — Phyllodorippe Manning & Holthuis, 1981 (type species 
by original designation: Dorippe armata Miers, 1881). Monotypic.

DESCRIPTION

Carapace (Fig. 29A, B)
Carapace short, clearly wider than long. Dorsal surface 
without large tubercles, spines or elevations (only gran-
ules), but with raised tripartite ridge on swollen branchial 
region. Meso-, meta-, urogastric regions weakly demarcated. 
Precervical groove shallow; cervical groove well defined; 
branchiocardiac groove moderately deep. Antero- and 
posterolateral margins delimited by marked epibranchial 
tooth, very developed in large specimens. Front bidentate, 
consisting of two low obtuse teeth; median emargination 
wide, flat. No inner orbital teeth or lobes. Outer orbital teeth 
reaching slightly further forward than front. Lower margin 
of orbit between extra- and infraorbital teeth smooth, large 
U-shaped. Superior margin of orbit with fissure. Partial and 
weak exposure of pleurites 5-7 with smooth texture; mar-
gin of carapace lying in small guter at this level. Carapace 
posterior rim not extending laterally along posterolateral 
margin and lined posteriorly by narrow, straight, integrated 
strip in males and females.

Illustrations: Phyllodorippe armata: Monod 1933b: fig. 4A, 
as Dorippe armata (reproduced by Manning & Holthuis 1981: 
fig. 4j); Capart 1951b, as D. armata; Monod 1956: fig. 102, 
erroneously as D. lanata (reproduced by Manning & Holthuis 
1981: fig. 4i; by Sin et al. 2009: fig. 3I); Capart 1951b: fig. 7, 
as D. armata.

Cephalic structures (Figs 29A; 30A) 
Eyestalks rather short, not reaching beyond outer orbital teeth. 
Antennule partly folded, distal part of antennular article be-
ing out fossa. Antenna directed entirely forward; articles 2+3 
rather narrow; article 4 slightly enlarged; article 5 elongate; 
flagellum rather long.

Oxystomatous disposition (Fig. 30A-C) 
Exposed portion of mxp1 endopod beyond extent of mxp3 
short. Opening of exhalant channels barely reaching frontal 
margin, thus not visible in dorsal view.

Illustrations: Phyllodorippe armata: Monod 1933b: fig. 4A, 
B, as Dorippe armata; 1956: figs 102, erroneously as D. lanata
(reproduced by Manning & Holthuis 1981: fig. 4i), 104.

Pereiopods (Figs 29A, B; 30A,C)
Left and right chelipeds equal and similar in both sexes at small 
size; strong sexual dimorphism: pronounced heterochely in 
young adult males of 20 mm carapace width, with glabrous 
major chela becoming enormous. 

Illustrations: Phyllodorippe armata: Miers 1881: fig. 4, 4a,
as Dorippe armata; Monod 1956: fig. 105, as D. armata;
Manning & Holthuis 1981: fig. 4a. 
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P2, P3 meri without spines on dorsal margin, only with 
several striated rows on raised ridges, resulting in a keeled 
appearance; dactyli narrow and slightly twisted, fringed with 
short hairs in basal half of upper margin in both sexes. 

Both P4, P5 reduced, narrow and much setose; P5 thinner 
and shorter than P4.

Illustrations: Phyllodorippe armata: Monod 1933b: fig. 3A, 
B, as Dorippe armata.

A

B

C D

FIG. 29. — Phyllodorippinae n. subfam. Phyllodorippe armata (Miers, 1881), Guinean Trawling Survey, ZRC 2009.0413 (ex MNHN-B24202). A, ♂ 12.3 × 16.2 mm, 
habitus; B-D, ovigerous ♀ 11.9 × 16.6 mm. B, habitus; C, thoracic sternum and pleon; D, thoracic sternum, vulvae and spine on sternite 8.
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Thoracic sternum (Figs 29C, D; 30)
Thoracic sternum extremely wide. Sternites 1 and 2 form-
ing short pentagonal shield, with thickened lateral margins; 
sternite 1 with small blunt median portion visible dorsally, 
remaining part passing under mxp3 and being concealed; 
sternite 2 separated from sternite 3 by lateral notch and 
median depression; sternite 3 very broad, with two extended 
lateral portions: a foliaceous lobe connected to pterygostome, 
the other extending along arthrodial cavity of P1; sternite 4 
with thick oblique ridge on each part. Sutures 4/5-7/8 in-
terrupted; suture 3/4 only lateral, deep, ending in marked 
boutonniere; sutures 4/5 and 5/6 with short interruption 
points; suture 5/6 abruptely curved backwards, with narrow 
curve accommodating press-button. Female thoracic sternum 
almost vertically tilted backwards at level of ridge crossing 
whole sternite 6, which marks delimitation between the two 
distinct parts of thoracic sternum; sternite 8 with erect axial 
spine (Fig. 29D). 

Pleon and telson (Figs 29A-C; 30B)
Sterno-pleonal cavity short and very narrow. Male pleon with 
all somites free, first three somites exposed dorsally; first three 
and part of 4 exposed in females; surface with only low, very 

blunt elevations especially on male somite 3; somites 2 and 
3 granular; telson very short, exceeding suture 5/6. Female 
pleon as on Figure 29C, D.

Illustrations: Phyllodorippe armata: Monod 1933b: 36, as
Dorippe armata; 1956: figs 106, 107, as D. armata.

Pleonal-locking mechanism by press-button (Figs 29C, D; 
30C, D)
Press-button prominent, located in abruptely curved sternal 
suture 5/6, effective in both sexes, even in mature females.

Additional female pleonal-retention mechanism (Fig. 29B)
In females, strong retention by small spine of exposed dorsal 
portion of sternite 8 overhanging pleonal somite 2; small 
telson wedged between abrupt slopes of sterno-pleonal cavity 
at level of sternite 5.

Male gonopore and penis
Male gonopore coxal. Penis rather short (Monod 1933b: 
fig. 5C, as Dorippe armata). Note that the penial region figured 
by Guinot et al. (2013: fig. 15E) was based on a misidenti-
fied specimen and thus represents the condition of Medorippe 
lanata as shown in fig. 15B, D of the same paper. 

A

C D

B

FIG. 30. — Phyllodorippinae n. subfam. Phyllodorippe armata (Miers, 1881), ♂ 12.3 × 16.2 mm, Guinean Trawling Survey, ZRC 2009.0413 (ex MNHN-B24202):
A, both chelae; B, thoracic sternum and pleon; C, thoracic sternum without pleon; D, G1 and press-buttons.
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Gonopods (Figs 30C, D; 31H) 
G1 long, basally twisted, very slender, S-curved, second half 
horny-looking, with large, lobiform inverted triangular subdistal 
appendage, and ending in narrow acute point; no basal lobe. 

Illustrations: Phyllodorippe armata: Monod 1933b: fig. 3H, 
as Dorippe armata (reproduced by Manning & Holthuis 1981: 
fig. 4k-l; by Sin et al. 2009: fig. 4I).

G2 rather long, straight, with indistinct partition. 

Vulvae (Figs 29C, D; 32I)
Females already ovigerous at size of 7.0 × 10.0 mm. Vulvae 
(hitherto unknown and shown here for the first time) rather 
distant from distal part of setose sternal ridge, situated on 
raised slopes of narrow sterno-pleonal cavity, rather close to 
each other, in the shape of narrow slit.

Female reproductive system 
Not known.

DISTRIBUTION AND HABITAT

Phyllodorippe armata lives in shallow waters on sand, mud or 
shell bottoms (Zariquiey Alvarez 1968: 313, as Dorippe armata; 
Monod 1956: 96; Manning & Holthuis 1981: 34, 35), be-
ing able to tolerate low salinities (Balss 1921: 48; Voss 1966: 
37; Sourie 1954, all as D. armata). Tropical and subtropical 
eastern Atlantic, off West Africa, from many localities between 
Spanish Sahara and Angola (Capart 1951b, as D. armata; 
Le Loeuff et al. 2000); from Cape Verde Islands (A. Milne-
Edwards & Bouvier 1900, as D. armata; Gonzáles 2018: 421, 
table 3), the Canary Islands (García-Isarch & Muñoz 2015) 
and islands off the Gulf of Guinea, São Tomé and Principe 
(Forest & Guinot 1966: 50, as D. armata). Also off Nigeria 
and Gabon (Henriksen 2009: 38; Dessouassi et al. 2018). 
Phyllodorippe armata cohabits with Medorippe lanata along 
the West-African coast, in Dahomey (Crosnier coll. et det., 
MNHN-IU-2018-5196 (= MNHN-B16380 pro parte), Ghana 
(in the same station 24, see Forest & Guinot 1966: 36, 50, as 
Dorippe armata), Sierra Leone, off the Ivory Coast (Forest & 
Guinot 1966: 50, as D. armata; Manning & Holthuis 1981: 
36, 338; Le Loeuff & Intès 1999: 547), Nigeria (Manning & 
Holthuis 1981: 36) and Angola (Guinot & Ribeiro 1962, 
as D. armata). The Phyllodorippe armata from Dahomey re-
corded as Dorippe armata by Crosnier (1964: 32, 38) actually 
contains both species M. lanata and P. armata [fig. on pl. A is 
M. lanata, apparently taken from Monod (1956)].

CARRYING BEHAVIOUR

The carrying behaviour of a dorippid that is probably Phyl-
lodorippe armata is only documented by the report of a crab 
from the mangrove of Crique Banjia, Gabon, described with a 
leaf held on its back with the last legs (Pechüel-Loesche 1882: 
288), a habit somewhat similat to that found in Neodorippe 
Serène & Romimohtarto, 1969.

REMARKS

Examination of numerous specimens in the MNHN, which 
holds large number of both Medorippe lanata (Medorippi-

nae n. subfam.) and Phyllodorippe armata (Phyllodorippinae 
n. subfam.), confirms that P. armata is a much smaller species 
than M. lanata: it reaches only a small size, with an ovigerous 
female 10 mm in width (A. Milne-Edwards & Bouvier 1900: 
33, as Dorippe armata). 

STATUS OF ATLANTIC AND MEDITERRANEAN 
DORIPPIDS, WITH PARTICULAR REFERENCE 
TO MONOD (1933b) 

The figures of the carapaces of Phyllodorippe armata (Miers, 
1881) and Medorippe lanata in Monod (1956: figs 102, 103) 
have been inverted: correctly, P. armata is shown in Monod’s 
figure 102, whereas M. lanata is shown in Monod’s figure 103 
(see Forest & Guinot 1966: 5; Manning & Holthuis 1981: 
34). Being all copies of Monod’s (1956), the figures (figures 
only, not text) of P. armata by Crosnier (1964: fig. on pl. A) 
and by Maurin (1968: figs 5D.a, 7D.a) do not represent 
P. armata, but M. lanata. Formerly, material from Morocco 
(Monod 1933b: figs 3C-E, F, 5A, D; see also Monod 1933a, 
as Dorippe lanata), also correctly identified, is Medorippe la-
nata; material from Mauritania and Guinea (Monod 1933b: 
figs 3H, 4A, B, 5C, as D. armata), also correctly identified, 
is Phyllodorippe armata. 

The dorippid species from Syria studied as Dorippe lanata by 
Monod (1933b: 35, 37, figs 3G, 4C, D, 5B) and reproduced by 
Manning & Holthuis (1981: 34, fig. 4b, h) as Medorippe lanata 
deserves discussion. The material is unfortunately lost. Monod 
(1933b: 37) did notice the numerous differences separating 
his ‘apparently adult’ Syrian material from M. lanata (as well 
from Phyllodorippe armata) from the Atlantic Ocean, notably 
the ornamentation of P2, P3, the penial disposition, the male 
pleon and mxp3. The sculpture of the dorsal surface with the 
Y-shaped cardiac region, the frontal lobes, the long outer orbital 
spines, the three teeth of the pleonal somite 3 are characteristic 
of Dorippe quadridens (see Holthuis & Manning 1990: 18, 
figs 5-12). The particularly accurate remark of Monod (1933b: 
37, fig. 5B) that the penial disposition of the Syrian dorippid 
differs from those of Dorippe armata (now Phyllodorippe) and
D. lanata (now Medorippe) (Monod 1933b: 37, fig. 5C, D)
indicates a distinct genus, namely Dorippe. In Dorippe (Guinot 
et al. 2013: fig. 16) the dorsally exposed proximal portion of 
the penis is indeed longer than in Medorippe and Phyllodorippe
(Guinot et al. 2013: fig. 15A-D and 15E, respectively). While the 
carapace of the dorippid figured by Monod (1933b: fig. 4C) can 
be considered roughly drawn (anterolateral margin represented 
too short, epibranchial spine too strong), it can be speculated 
that it could possibly correspond to Dorippe quadridens, which 
however has a longer and much narrower anteriorly carapace 
than Medorippe lanata. Although dissimilar, the V-shaped ridge 
on the cardiac region, the frontal lobes, the long outer orbital 
spines, the three teeth of the pleonal somite 3 are shared by 
both species. The Phyllodorippe armata from Dahomey recorded 
as D. armata by Crosnier (1964: 32, 38) in fact contains the 
two cohabiting species, M. lanata and P. armata [fig. on pl. A 
is Medorippe lanata]. 
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In addition, Monod (1933b: 37, fig. 3G) noted that the 
G1 of the Syrian material did not correspond to that of 
Medorippe lanata and hypothesised that the eastern Medi-
terranean population of M. lanata might be subspecifically 
distinct from those in the western Mediterranean and the 
Atlantic Ocean. Manning & Holthuis (1981: 34) rejected 
such a hypothesis, arguing that Monod’s Syrian specimens 
were juveniles, without fully developed gonopods. In fact, 
the G1 of the Syrian dorippid (Monod 1933b: fig. 3G) is 
neither that of Medorippe lanata (Figs 22E; 31C) nor that 
of P. armata (Figs 30C, D; 31I). And it does not completely 
correspond to that of Dorippe quadridens (Figs 11C, D; 31A). 
However, the figures by Manning & Holthuis (1981: fig. 4b, 
h) of the carapace and the G1, respectively (which reproduce 
those of Monod’s Syrian material) would actually represent 
D. quadridens, a Lessespian species introduced from the Red 
Sea into the Mediterranean, especially to the Levant (see Galil 
2005; Hasan 2008: 344; Galil 2011: table 1 p. 382, 391). The 
assumption of Hasan (2008: 57, 344) that D. quadridens is 
probably widespread in the Levant Basin and in particular in 
Syria is supported by the fact that this alien dorippid could 
have been recorded in the Mediterranean Sea since Monod 
(1933b). Dorippe quadridens is an alien species also introduced 
into Australia (Brockerhoff & McLay 2011: 50, tables 1-3).

Théodore Monod (1933b: 35, figs 3C-E, F, 5A, D; see 
also Monod 1933a) highlighted some features of the Mo-
roccan material assigned to Medorippe lanata. Manning & 
Holthuis (1981: 32) agreed that, despite close resemblance 
(spinulate P2 and P3 meri, similar G1), the Medorippe 
specimens from northern localities (such as Morocco) and 
specimens from the Gulf of Guinea show some dissimilar-
ity. Manning & Holthuis (1981: 32, fig. 4c, d, table 1) also 
questioned the status of Mediterranean populations, e.g. 
the Tunisian one with a more pubescent carapace, longer 
and much thinner pereiopods, and larger, perhaps fewer 
spines on P2 and P3 meri. The question of whether these 
Mediterranean and North Atlantic populations merit no-
menclatural separation is beyond the scope of the present 
paper. Detailed molecular analysis could provide new insight 
into the identity of the two Atlantic and Mediterranean 
populations of M. lanata.

RELATIONSHIPS BETWEEN DORIPPIDAE 
AND ORITHYIIDAE

The family Orithyiidae Dana, 1852, monogeneric with 
Orithyia Fabricius, 1798, monospecific with the commercially 
valuable O. sinica (Linnaeus, 1771), has sometimes been 
considered a potential third member of the Dorippoidea. 
Previously included in the Calappidae De Haan, 1833, it 
was given a familial status within the Calappinea De Haan, 
1833 thanks to Ortmann (1892: 555, 559). Alcock (1896: 
138) subdivided the Calappinae De Haan, 1833 into two al-
liances, Calappoida De Haan, 1833 and Orithyioida Dana, 
1852. The Orithyiidae as a separate family was resurrected by 
Guinot (1978: 254), and the recognition of its own super-

family, Orithyioidea, was accepted by Števčić (2005: 102), 
Ng et al. (2008: 125, figs 93-95), De Grave et al. (2009: 37) 
and Davie et al. (2015b: 949).

For a long time, carcinologists continued to recognise its 
affinities with Calappidae (within the former Oxystomata) 
or with Calappoidea De Haan, 1833 (Balss 1957: 1611; Kim 
1973; Sakai 1976: 127, 143; Guinot 1978; Dai & Yang 1991: 
101, 113; Chen & Sun 2002), or have envisaged relation-
ships with Dorippoidea (Ihle 1918; Guinot 1979a; Bellwood 
1996, 2002; Schweitzer & Feldmann 2000; Martin & Davis 
2001; Schweitzer et al. 2010). Bellwood (1996: 185, 186, 
fig. 4) defined a Dorippe + Orithyiinae clade supported by 
nine synapomorphies, and considered Orithyiidae to be the 
possible sister group to Dorippidae, thus placing Orithyiidae 
in Dorippoidea, but without taking into account many char-
acters, such as those of pleon and vulvae. The approach of 
Bellwood (1996) was followed in genetic studies of the com-
plete mitochondrial genome of Orithyia sinica by Zhong et al.
(2018: fig. 1) and by Wang et al. (2021: fig. 3, with Orithyia 
being included in Dorippoidea), which did not, however, 
contain any dorippid or ethusid species. A similar analysis 
by Liu et al. (2013), with an insufficient sampling of genera, 
showed a close relationship with the Portunidae Rafinesque, 
1815. Morphological characters shared by Orithyiidae and 
Matutidae De Haan, 1835 were discussed by Guinot et al.
(2013: 199) as possibly resulting from a common ancestry, 
with an elaborate respiratory system, albeit much more spe-
cialised in Orithyiidae. 

The pattern of special characters of Orithyia has been 
described in detail by Guinot (1979a: pl. 14, figs 7, 8) and 
Guinot et al. (2013: figs 31A, F, 56K, table 4): thoracic ster-
num very wide and circular, remaining narrow posteriorly; 
all sutures interrupted, with relatively close interruption 
points, and a medial line along sternites 7 and 8 (pattern 5, 
subpattern e); large part of sternite 8 exposed (Guinot & 
Bouchard 1998: fig. 15A); high median plate at sternite 7 
level, partially at sternite 8 level, before connecting to a rather 
wide sella turcica; endosternites 5/6, 6/7 with invaginated 
extremities like glove fingers; sterno-pleonal cavity long, 
reaching sternite 3 in both sexes; first two pleonal somites 
clasped between strong coxae of P5, and somite 1 apparently 
not mobile; male pleon very short and filling only the mid-
dle of the sterno-pleonal cavity, its tip not reaching suture 
6/7, and pleonal somite 6 being very far from sternite 5; 
vestigial pleopods on male pleonal somite 5; at least in the 
large-sized males examined, absence of buttons or sockets 
for pleonal locking (Guinot & Bouchard 1998: fig. 15A); 
male gonopore coxal; penis emerging from extremity or 
anterior margin of coxo-sternal P5 condyle (condylar pro-
tection) and covered by sclerotised sheath, followed by soft 
papilla after emergence; G1 short, widely opened along its 
subdistal and distal portions (Dai & Yang 1991: fig. 57), 
completely sheltered by pleon; G2 with rather long and 
thin flagellum; female pleon longer and filling slightly larger 
part of sterno-pleonal cavity (thus extremities of pleopods 
exposed); vulva (with surrounding inflated sternal cover) 
completely external on sternite 6 and exposed outside the 
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sterno-pleonal cavity (Shen 1931: pl. 9, fig. 3; Guinot 
1979a: pl. 14, fig. 9; Guinot & Bouchard 1998: fig. 15B; 
Ng et al. 2008: fig. 95), not due to the pleon shortness but 
as a result of its lateral location outside the cavity. It is also 
noteworthy that in Orithyiidae, the mxp3 exopodite lacks 
a flagellum (Bellwood 1996: fig. 3D), P2-P4 have thick, 
sharp, carinate dactyli (for digging and burying), P4 and 
P5 have a short, flattened carpus, and P5 has a paddle-like 
dactylus (for swimming). Furthermore, in Orithyia, unlike 
in the Dorippidae, pleurites 5-7 are not exposed and the 
carapace is not housed in a gutter, the coxa of P1-P5 are 
not complex, P4 and P5 are normal, and the mode of life 
is completely different.

The zoeal morphology of Orithyia sinica (cf. Hong 1976) 
shows a combination of characters that has not been reported 
in any other brachyuran. Although the zoeae bear a general 
resemblance to those of the Dorippidae, they differ in so 
many important details that they cannot be very closely re-
lated (see Rice 1980: 317). The megalopa also differs from 
those of all other eubrachyurans (Kim et al. 2014), setting 
the family Orithyiidae apart. On the basis of the larval stages 
described by Hong (1976), Rice (1980: 316-317, 356-357; 
1981: 293) indicated the presence of a unique combination 
of characters, with the larval stages of Orithyia being so 
distinct from those of all other crabs (including the Calap-
pidae) that they “suggest an isolated position that should 
be recognised by separate family status, at least”: as a result, 
the “extant dorippid zoeae have several advanced features 
that exclude them from the possible ancestry of Orithyia”.

The phylogenetic relationships of the family Matutidae 
remain still conflicting (Lin et al. 2018), but the result of the 
genetic studies by Kim et al. (2019: fig. 1) and Huang et al.
(2021: fig. 1, with Orithyia being included in Dorippoidea) 
clearly suggested that Matutidae form a group within the Ca-
lappoidea. According to the genetic data of Tsang et al. (2014: 
5, figs 1B, 2), the primary freshwater family Trichodactylidae 
H. Milne Edwards, 1853, distantly related to the other primary 
freshwater crabs (albeit with low nodal support), surprisingly 
aligned with Orithyiidae with strong nodal support. This 
study positioned Trichodactylidae clearly within the clade for 
Heterotremata as sister to the marine Orithyiidae (see Cum-
berlidge et al. 2021). According to the genetic data of Wolfe 
et al. (2022, pers. comm.), Orithyiidae was again recovered as 
sister to freshwater crabs, in this case to Pseudothelphusidae 
Ortmann, 1893, i.e., Epilobocera sinuatifrons (A. Milne-Edwards, 
1966) and Ptychophallus sp. Smalley, 1964. 

The first reported occurrence of Orithyiidae in the fossil 
record, with Orithyia eikii Karasawa, 2020 from Japan, a male 
showing a well-preserved rostrum with three well-developed 
spines, lateral margins of carapace with two spines, laterally 
flattened P2-P5, and lanceolate P5 propodus, but a poorly 
preserved thoracic sternum and pleon (Karasawa 2020: 
figs 1-3), expands the geologic range of both family and genus 
into the Early Miocene.

The inclusion of the Orithyiidae in the Dorippoidea is not 
supported by most of the morphological characters, and the 
superfamily rank Orithyioidea is fully justified.

REVIEW OF EXTERNAL MORPHOLOGICAL 
CHARACTERS IN THE SEVEN SUBFAMILIES 
OF DORIPPIDAE

According to Guinot et al. (2013: 184), evidence for mono-
phyly of the Dorippidae is inferred from several putative 
synapomorphies: (1) similar arrangement of cephalic ap-
pendages, at least in main features: absence of orbits and 
disposition of cephalic appendages, e.g. antennule and an-
tenna both close to the eyestalks, all three being housed in 
the one and only fossa (Ihle 1916: fig. 41); antennules long; 
(2) thoracic sternum/pterygostome junction complete and 
involving sternite 3, a disposition leading to a specialised 
respiratory system, in relation with burying activities; pre-
chelipedal afferent branchial openings receiving developed, 
calcified mxp3 coxa; oval and elongated Milne Edwards 
openings as pterygostomial slits, separated from chelipeds 
(Figs 4; 7C) (H. Milne Edwards 1834-1840, Atlas: pl. 20, 
fig. 12; Ihle 1916: fig. 45, as Dorippe dorsipes; Guinot et al.
2013: fig. 42C); (3) closure of endostomal gutter by mxp1, 
with calcified endopods forming floor of gutter, the efferent 
openings at the extremity of the endostome being produced 
anteriorly; (4) presence of sternal extensions (lateral outgrowths 
of sternites) joining the thoracic sternum to the carapace at 
sutures 4/5-6/7 levels (formed each time by two consecu-
tive sternites, thus being double) and inserted respectively 
between P1 and P2 as well as between P2 and P3, and be-
tween P3 and P4, respectively, so that their arthrodial cavities 
are encircled by these sclerites (Guinot 1979a: 103; Guinot 
et al. 2013: figs 42C, 46A, B, 47A, B); (5) posterior thoracic 
curvature, with thoracic sternites 7 and 8 more or less tilted, 
perpendicular to the preceding sternites in females; (6) P4, P5 
arthrodial cavities not aligned with the preceding arthrodial 
cavities; (7) P4 and P5 greatly reduced, positioned dorsally over 
carapace, and subchelate for carrying behaviour, a behaviour 
already performed by the megalopae in at least three species: 
Dorippe sinica, Heikeopsis japonica and Paradorippe granulata
(Quintana 1987: 234, 245, 253 as Dorippe frascone, Nobilum 
japonicum japonicum, and Paradorippe granulata, respectively), 
a trait probably generalised within the family; (8) first two 
somites of male pleon dorsal, thus pleon not folded under 
cephalothorax; (9) G1 and G2 with a long protopodite; (10) 
presence of long penial tube; (11) shape of the first thoracic 
sternites, that form a developed shield (especially sternite 3); 
sternal suture 3/4 short but very deep (corresponding to a 
thick endosternal phragma), ending by a marked depression, 
even showing as a perforation (boutonniere) (Guinot 1979a: 
103, fig. 28A; Guinot et al. 2013: fig. 42C), already visible in 
the first juvenile crab (Quintana 1987: fig. 8E); (12) press-
button located in variously deep curve of sternal suture 5/6, 
a character already present in the first larval stages of e.g. 
Dorippe sinica (Quintana 1987: fig. 3F, as Dorippe frascone); 
pleonal locking persisting in mature females; (13) skeleton 
regularly compartmentalised (Guinot et al. 2013: figs 46, 
47A, B); (14) sperm ultrastructure (Jamieson & Tudge 2000: 
52, fig. 11B, C); and (15) female reproductive system, with 
multistate characters (Figs 35; 37). 
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New traits identified in the course of this work can be con-
sidered new synapomorphies of the Dorippidae: exposure of 
lateral portions of pleurites 5-7 (Fig. 7A, B), in particular the 
distal end of pleurite 6 that is largely exposed at level of P3; 
pattern of grooves on dorsal carapace (Fig. 5B-D), the inter-
pretation of which is debatable; posterior margin of carapace 
strongly protruding (rim) and bordered posteriorly by a strip 
(Figs 8A-C; 9C, D); dorsal exposure of sternites 7 and 8 to 
varying degrees on each side of the carapace (Figs 8C; 9C); 
persistence of a functional pleonal-locking mechanism by 
press-button in mature, even sometimes ovigerous, females; 
additional female pleonal retention mechanism by a process on 
dorsal sternite 8 overhanging pleonal somite 2 (Figs 8C; 9C), 
coupled with the telson clasped at level of sternite 5 (Fig. 8D).

All major dorippid features are examined below and dis-
cussed as they are allocated to the new subfamilies.

CEPHALOTHORAX

Ventrally, the anterior margin of the dorippid carapace disap-
pears beneath the forward extension of the buccal frame, with 
the extension of the endostome covering the region below 
the front (downwards process of the rostrum not visible), so 
the anterior cephalic region is not externally visible, making 
it not possible to recognise the proepistome and epistome. 

The incomplete folding of the pleon, with its first somites 
(usually the first two in males, more in females) positioned 
dorsally, the dorsal exposure of thoracic sternites 7 and 8, 
and the posterior thoracic curvature of the body lead to a 
dramatic change in the alignment of the P1-P5 arthrodial 
cavities, resulting in a dorsal location of both P4 and P5, al-
lowing for carrying behaviour. The first pleonal somites in the 
prolongation of the carapace, narrow and wedged between the 
P4, P5 coxae in males, are dorsally visible in both sexes of all 
subfamilies (see below, Sterno-pleonal cavity and pleon). All 
these conditions are shared by all dorippid subfamilies (also 
by ethusids) and are not found together in other heterotreme 
families. The arrangement in two other heterotreme families, 
though probably quite close, is different. In Palicidae, tho-
racic sternites 7 and 8 have a particular, sexually dimorphic 
arrangement and only the highly mobile, thin P5 are capable 
of carrying (Guinot et al. 2013: figs 32A, B, 44A, 54). In 
Retroplumidae, only a very small portion of sternite 8 and a 
large part of the expanded sternite 7 are exposed dorsally, but 
a carrying by thin, horizontal P5 has not yet been recorded 
(Saint Laurent 1989: fig. 22; Guinot et al. 2013: figs 34, 44C). 
An important consequence of the posterior thoracic curva-
ture is that there is a dorsal exposure of thoracic sternites 7 
and 8: this unique dorippid (and ethusid) feature leads to the 
development of an additional pleonal-locking mechanism in 
females of some subfamilies, i.e., the emergence of a process 
on the dorsally exposed part of sternite 8, which will have 
the function of maintaining the female pleon at the level of 
somite 2 (Figs 8C; 9C).

CARAPACE

The dorippid carapace, characterised by dorsal exposure of 
the latero-external parts of some pleurites as well as by diverse 

reduction of the branchiostegite, varies in shape and propor-
tions, pattern of dorsal carapace grooves, dorsal surface orna-
mentation, lateral and posterior margins, frontal and lateral 
teeth, and protection of the orbit. 

Proportions
The carapace is wider than long (becoming wider in larger 
specimens) in the Dorippinae n. stat. but there is a marked 
anterior narrowing, longer than wide in the genus Neodorippe
within the Heikeopsinae n. subfam., and slightly longer 
than wide in other Heikeopsinae (Heikeopsis and Nobilum); 
proportionally very wide and short in the Phyllodorippinae 
n. subfam.; distinctly wider than long in the Medorippinae 
n. subfam. and in the other subfamilies. It is very inflated 
laterally at level of the branchial regions in the Philippidorip-
pinae n. subfam.

The lateral margins bear an epibranchial tooth or spine 
(more or less developed and constant) in Dorippinae n. stat., 
Medorippinae n. subfam. and Phyllodorippinae n. subfam. 
or lack a demarcation between the antero- and posterolateral 
parts in Dorippoidinae n. subfam. (sometimes at an angle), 
Heikeopsinae n. subfam., Paradorippinae n. subfam., and 
Philippidorippinae n. subfam. 

The dorsal surface of the carapace is strongly sculptured by 
several grooves, uneven and tuberculate in Dorippinae n. stat., 
slightly sculptured and with low, small tubercles or granules 
in Medorippinae n. subfam., Philippidorippinae n. subfam. 
and Phyllodorippinae n. subfam., whereas only finely and 
uniformly granulate or naked and smooth in Dorippoidinae 
n. subfam., Heikeopsinae n. subfam. (carapace moderately 
sculptured in Heikeopsis, more sculptured in Nobilum, smooth 
in Neodorippe), and Paradorippinae n. subfam. (see below, Key 
to dorippid subfamilies based on morphological characters other 
than G1 and vulva).

The groove pattern, with two main grooves including the 
precervical groove (see above, Interpretation of grooves on the 
carapace dorsal surface in Dorippidae) is similar in all subfami-
lies, being obviously more obvious in the poorly ornamented 
dorippids (e.g. Dorippoidinae n. subfam., Heikeopsinae 
n. subfam., Paradorippinae n. subfam., Philippidorippinae 
n. subfam., Figs 3B, D-I; 5C, D) than in others (e.g. Dorip-
pinae n. stat., Medorippinae n. subfam., Figs 3A, C; 5A, B). 

The gastric pits are located in the same place in all dorippid 
subfamilies at the base of the meso-metagastric region, at the 
boundary with the urogastric region.

The structure of the frontal region appears quite diverse on 
close examination. Dorippinae n. stat. and Dorippoidinae 
n. subfam. are the only subfamilies to have distinct inner 
orbital teeth, although they are shorter and less advanced less 
advanced than the submedian teeth. In Dorippinae n. stat., 
the two triangular, closely submedian teeth are separated by 
a more or less deep V-shaped emargination, not revealing 
the openings of the exhalant channels in dorsal view. In the 
Dorippoidinae n. subfam. the inner orbital teeth are small, 
triangular, and the two distinct triangular or blunt submedian 
teeth are separated by a fairly deep emargination, revealing just 
the openings of the exhalant channels. In the other subfamilies, 
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the internal orbital teeth are very small, most ofen only as angles 
or lobes. In Paradorippinae n. subfam., the inner orbital teeth 
may be small, but more usually they are lobe-shaped, with 
the two triangular sharp or blunt submedian teeth separated 
by a broad U-shaped emargination revealing the openings of 
the exhalant channels. In Heikeopsinae n. subfam., the inner 
orbital teeth are only low or nearly absent lobes, and the two 
broad or pointed triangular submedian teeth are separated by 
a shallow and rather wide U-shaped emargination, with the 
openings of the exhalant channels barely or not all visible. In 
Phyllodorippinae n. subfam., there is no inner orbital teeth or 
lobes, and the two low obtuse submedian teeth are separated 
by a wide, shallow median emargination not revealing the 
openings of the exhalant channels. In Medorippinae n. sub-
fam., the inner orbital teeth are slightly swollen lobes at a 
low level, and the two very narrow closely spaced submedian 
teeth are separated by a narrow emargination exposing the 
openings of the exhalant channels. In Philippidorippinae 
n. subfam., there is no inner orbital teeth or lobes, and the 
two sharp submedian teeth are separated by a narrow V-shaped 
median emargination, exposing the openings of the exhalant 
channels. The Medorippinae n. subfam. and Philippidorip-
pinae n. subfam. are the only cases where the closely spaced 
submedian teeth appear almost as a single rostrum, with the 
exhalant channels exposed; but they differ in that the inner 
orbital tooth is present in Medorippinae n. subfam. but absent 
in Philippidorippinae n. subfam.

RIM OF CARAPACE POSTERIOR MARGIN AND THE POSTERIOR

STRIP (Figs 8A, B; 9C, D) 
The morphology of the variously protruding, extended and 
variably shaped strip is described below in alphabetical order 
of subfamilies. It is clearly a subfamilial character, as follows.

Dorippinae n. stat. 
The carapace rim extends laterally along the posterolateral 
margin. It is lined posteriorly by a rather long, narrow, straight 
strip overlapping the P5 coxae, similar in both sexes of all 
species: Dorippe frascone, male (Fig. 14A, E) (Holthuis & 
Manning 1990: fig. 2a); D. glabra, female (Fig. 15E, F): D. ir-
rorata, male (Fig. 14H) (Holthuis & Manning 1990: fig. 4a);
D. quadridens, male (Fig. 10A) (Holthuis & Manning 1990: 
figs 7a, 8, 11b, reproduced from Borradaile 1903: pl. 22, 
fig. 1) and female (Figs 10B; 12A) (Holthuis & Manning 
1990: figs 5a, 6a); D. sinica, male (Fig. 10C) (Holthuis & 
Manning 1990: fig. 13a; Wong et al. 2021: fig. 9a) and fe-
male (Figs 9C; 10C) (Holthuis & Manning 1990: fig. 13a);
D. tenuipes, male (Figs 9D; 33H) and female (Fig. 33G) 
(Holthuis & Manning 1990: fig. 17a; Chen & Sun 2002: 
fig. 91.1); D. trilobata, male (Fig. 15A, C). No sexual dimor-
phism exists for the rim and strip.

Dorippoidinae n. subfam.
The posterior rim does not extend at all laterally along the 
swollen posterolateral margins of the carapace, is interrupted 
at the level of the P5 coxae, and is lined posteriorly by a fairly 
well-developed strip. In male Dorippoides facchino (Fig. 16A), 

the rim expands as a nearly rectangular strip, though thinner 
medially (drawn as a separate plate by Holthuis & Manning 
1990: fig. 19a, b; Chen & Sun 2002: fig. 92.1; and Wong 
et al. 2021: fig. 10a); in females (Figs 8A; 16B) it is much 
more hollow medially and has two lateral expansions (over-
lapping the P5 coxae), giving the appearance of two separate 
plates, as drawn by Chen (1993: fig. 1a), when it is only the 
extension of the rim. The pattern is the same in D. nudipes, 
both in males (Fig. 16C) and females (Fig. 16D). The appar-
ently detached strip is actually included in the rim, as it is 
particularly evident in the figure of a female by Holthuis & 
Manning (1990: fig. 26i, erroneously untittled “sternum and 
gonopores”). Sexual dimorphism of the strip is well marked.

Heikeopsinae n. subfam.
In Heikeopsis, Nobilum and Nedorippe, the carapace posterior 
rim does not extend laterally along the posterolateral margins 
(it is drawn in ‘Heikea arachnoides’ by Holthuis & Manning 
1990 as not extended in their fig. 27a but extended in their 
fig. 28a); it is interrupted at the level of P5 coxa, and is particu-
larly thick and raised in males. It appears to be lined posteriorly 
by a narrow strip, thinner medially than laterally, resulting in 
an apparently concave posterior margin in males and females 
of Heikeopsis japonica (Fig. 5C), H. aff. japonica (Figs 1; 19A, 
B, E, F) and of Nobilum histrio (Fig. 21A). This is illustrated 
in drawings of Heikea arachnoides (Holthuis & Manning 1990: 
figs 27a, 28a; Chen & Sun 2002: fig. 93.1), of H. japonica
(Holthuis & Manning 1990: figs 29a, 30b, 33a; Wong et al.
2021: fig. 12a), and of Nobilum histrio (Holthuis & Manning 
1990: fig. 43a). A separate strip is drawn in H. japonica from 
Japan (Holthuis & Manning 1990: fig. 30a, as Heikea japonica) 
and in what we suspect to be a different species from the typical 
H. japonica from Japan (Holthuis & Manning 1990: fig. 35 as 
Heikea japonica, which is a reproduction of Shen 1932: fig. 6), 
thus the possible new species, H. aff. japonica, from China 
(see earlier discussion on the species). In Neodorippe callida, 
similarly, the posterior rim does not extend laterally along the 
posterolateral margins, but is medially concave, short, rather 
thick and appears to include the strip in females (Fig. 20A, B), 
as drawn by Holthuis & Manning (1990: fig. 41a). But a strip 
is not drawn in the male N. callida by Holthuis & Manning 
(1990: fig. 42a), Ng & Rahayu (2002: figs 2B, 4A) and Wong 
et al. (2021: fig. 13a). In contrast, a visible strip is shown in 
male N. simplex by Ng & Rahayu (2002: figs 2A, 3A), whereas 
it appears thinner in females (Ng & Rahayu 2002: figs 1, 2). It 
is noteworthy that “a broad ridge [that] bounds the deeply sinu-
ous posterior margin” is described and well represented in the 
fossil Heikeopsis tuberculata (Morris & Collins, 1991), from the 
Miocene Sarawak (Morris & Collins 1991: 5, fig. 1, as Dorippe
(Dorippe) frascone (Herbst) tuberculata), with an arrangement 
very similar to that of extant H. japonica (see Appendix 2).

Medorippinae n. subfam.
In Medorippe lanata, the posterior rim extends laterally along 
the posterolateral margins, passing behind the exposed pleurite 
6 and tapering further to reach arthrodial cavity of P2. It is 
lined posteriorly by a very narrow strip, only slightly thicker 
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on each lateral side in females, where it is also more concave 
and elongated (Fig. 22B) (Monod 1933b: fig. 4C, as Dorippe 
lanata, reproduced by Manning & Holthuis 1981: fig. 4b) 
than in males (Fig. 22A) (Monod 1956: fig. 103, as Dorippe 
armata; reproduced by Manning & Holthuis 1981: fig. 4a 
and by Holthuis & Manning 1990: fig. 36; Guinot et al.
2013: fig. 46A, B).

Paradorippinae n. subfam.
The posterior rim does not extend at all laterally along 
the swollen posterolateral margins and is interrupted at 
the level of P5 coxae. It is bordered posteriorly by a well-
defined strip, which is much more distinct in males than in 
females and sometimes even resembles a separate sclerite. 
In male Paradorippe granulata (Figs 8B; 24A), especially in 
larger individuals, the rim, which is strongly hollowed at 
the level of P5 coxae, is lined posteriorly by a short, straight 
but slightly axially thinner strip, and thus appears as a sepa-
rate part; in females (Fig. 24B), the rim is lined by a much 
wider strip integrated with the rim; both of which extend 
slightly laterally. The male of P. granulata is a rare case in 
the Dorippidae where a truly separate strip appears inserted 
between the carapace and the first pleonal somite (Fig. 8B), 
but, however, there is no doubt that this strip is an exten-
sion of the carapace. In the sketches by Shen (1932: fig. 8, 
as Dorippe granulata; reproduced by Holthuis & Manning 
1990: fig. 49) and by Wong et al. (2021: fig. 14a), the male 
of P. granulata is indeed shown with a separate strip; the fe-
male figured by De Haan (1839: pl. 3, fig. 2; reproduced by 
Holthuis & Manning 1990: fig. 48) and the original sketch 
by Holthuis & Manning (1990: fig. 50a) also shows a sepa-
rate strip. The sketch of the female of P. cathayana by Shen 
(1932: fig. 4, as Dorippe polita; reproduced by Holthuis & 
Manning 1990: fig. 46) shows an integrated strip, whereas 
the original sketch of a female by Holthuis & Manning 
(1990: fig. 47a) shows a separate strip, as in the male. For
P. polita, figures of the female by Alcock & Anderson (1896: 
pl. 24, fig. 4; reproduced by Holthuis & Manning 1990: 
fig. 53) and the original sketches by Holthuis & Manning 
(1990: figs 54a, 55a) show an integrated strip, as in the 
males (Holthuis & Manning 1990: fig. 56a). In the male
P. australiensis depicted by Holthuis & Manning (1990: 
fig. 45a) the strip is integrated. The disposition is not clear 
in the female P. australiensis (Miers 1884: pl. 26, fig. D, as 
Dorippe australiensis, reproduced by Holthuis & Manning 
1990: fig. 44; by Davie 2002: unnumbered fig. p. 154; 
Poore 2004: fig. 95). Sexual dimorphism of the rim/strip 
is well marked.

Philippidorippinae n. subfam. 
In Philippidorippe philippinensis, in both males (Fig. 27A) 
(Chen 1986a: pl. 1, fig. 3; Holthuis & Manning 1990: 
fig. 57a, d) and females (Fig. 27B) (Chen 1986a: pl. 2, 
fig. 4), the posterior rim does not extend along the poste-
rolateral margins and is lined by a weakly developed strip, 
only thickened laterally in females. Sexual dimorphism of 
the rim/strip is not marked.

Phyllodorippinae n. subfam.
In Phyllodorippe armata, the posterior rim does not extend 
laterally along the posterolateral margins and is lined posteri-
orly by an indistinct, regular, integrated strip, similar in males 
(Fig. 29A) (Monod 1933b: fig. 4A, as Dorippe armata; 1956: 
fig. 102, as D. lanata) and females (Fig. 29B).

In conclusion, only two subfamilies, Dorippinae n. status 
and Medorippinae n. subfam., are characterised by a long 
rim that extends laterally with the same thickness, instead of 
becoming thinner along the posterolateral margins. Dorippi-
nae n. stat. has a rather long, narrow, straight strip that does 
not show sexual dimorphism. Medorippinae n. subfam. and 
Phyllodorippinae n. subfam. share a straight, narrow or even 
indistinct strip, also without sexual dimorphism. Philippidorip-
pinae n. subfam. also has a weakly developed strip and shows 
slight sexual dimorphism. In contrast, Heikeopsinae n. subfam. 
has a more or less thick, raised, medially concave strip that is 
sexually dimorphic. The Dorippoidinae n. subfam. displays a 
fairly developed, almost rectangular strip, thinner medially in 
males, much hollowed medially and with two lateral expan-
sions in females, giving the appearance of two separate plates; 
sexual dimorphism is thus quite pronounced. In Paradorippinae 
n. subfam., there is a peculiar pattern: the strip, which is well 
marked and straight but slightly thinner axially, sometimes ap-
pears to be like a separate sclerite; in females, the much wider 
and more delineated strip seems to be integrated with the rim. 

According to the above observations, the strip can be con-
sidered a subfamilial character. Based on our investigations, 
we believe that such a rim-plus-strip is a unique structure in 
Eubrachyura, where it is true, however, that this region may 
not have been examined in detail. It can only be compared 
with the structure found along the posterior margin of the 
carapace in Palicidae (but not in the Crossotonotidae Moo-
sa & Serène, 1981), a structure not documented but often 
well figured by Castro (2000: fig. 1 et sqq.). All palicids have 
posteriorly a more or less wide rim and, below, a long and 
keeled strip, similar in both sexes, which runs only along the 
carapace posterior margin of the carapace to reach the arthro-
dial cavity of the small P5 and extends to the arthrodial cavity 
of P4. Its shape is very different from that of the dorippid 
strip: the palicid strip is completely detached, independent, 
located between the posterior rim and the first pleonal somite, 
and constitutes a distinct sclerite. It has nothing to do with 
the ‘episternal process’, as Castro (2000) correctly termed it, 
which is merely a lamellar sternal extension (sternite 7). It 
is difficult to identify the strip in the palicoids presented in 
Takeda & Tachikawa (2015) as the posterior margin of the 
carapace bears several lobes that conceal the eventual strip. 
Although dissimilar in shape, could these structures of Dorip-
pidae and Palicidae, whose affinities we have shown (Guinot 
et al. 2013: 212), be homologous? Is the strip homologous to 
the wide and barely concave posterior margin provided with a 
tuberculated carina found in the fossil palicoid Montemagrellus 
denticulatus De Angeli & Ceccon, 2014 (De Angeli & Cec-
con 2014: 84, fig. 4.1-3), from the Early Eocene of Monte 
Magrè (Vicenza, northern Italy)? 
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Another crown group of crabs, the Hymenosomatoidea, 
shows, in some species, thoracic projections. They are errone-
ously named ‘abdominal projections’ by Hill & Forbes (1979: 
fig. 6) (who mention as ‘abdomen variation’: ‘no projection’, 
‘rudimentary projections’, or ‘two flattened posterior projec-
tions’), by Edkins et al. (2007: 669, 674, 680, fig. 2, table 1), 
and by Dawson & Griffiths (2012: 16, 27, 28, figs 3, 6A, 
B, table 1), who make the ‘abdominal projections’ a specific, 
sexually dimorphic criterion. All these authors have shown that 
the South African crab, Hymenosoma orbiculare Desmarest, 
1823 in fact represents several distinct species, including one, 
Hymenosoma projectum Dawson & Griffiths, 2012, named by 
allusion to this character. Naruse & Guinot (2023) attribute 
these structures to the thoraric sternum and correct this ter-
minology to ‘posterior thoracic lobes’. Lucas (1980: fig. 2E) 
represented these thoracic expansions, notably in Hymenosoma 
hodgkini Lucas, 1980, but did not document this arrangement. 
This question deserves special attention, and first of all a de-
tailed comparison of the various arrangements encountered 
in Hymenosomatidae, to identfy whether these similarities 
between the latter and the Dorippidae are homologies, i.e., 
are inherited from common ancestor.

Such a rim all along the wide, concave posterior margin 
of the carapace is present in podotreme crabs, namely in the 
extant Cyclodorippoidea Ortmann, 1892, but this without 
lateral extension: for example, in the cyclodorippine Tymolus 
japonicus Stimpson, 1858 and in the xeinostomine Xeinostoma 
eucheir Stebbing, 1920, Krangalangia rostrata (Ihle, 1916), and
Ketamia depressa (Ihle, 1916) (Tavares 1993: fig. 2a, c, e, f, 
respectively). A modified posterior region, not separated from 
the rest of the carapace, is clearly visible in several extant Est 
Asian Cymonomidae species: a portion of a different nature is 
well shown in the sketches of e.g. Cymonomus chani Ahyong & 
Ng, 2017, C. cognatus Ahyong & Ng, 2017, C. deforgesi 
Ahyong & Ng, 2009, C. japonicus Balss, 1922 (Ahyong & 
Ng 2017: figs 1A, 7A, 2A, 7C, 4A, 7E and 5A, respectively). 
A similar disposition, although not commented, exists in liv-
ing cymonomids from New Zealand and Australia (Ahyong 
2019). The special arrangement of the posterior region of the 
carapace, with a medially concave posterior margin, is also 
well described in fossil Cymonomidae from the Late Eocene 
(Priabonian) of Monti Berici (Vicenza, northeastern Italy): a 
wide, medially concave and superficially keeled posterior area 
replaces the dorippid rim in cymonomids such as Spathano-
mus felicianensis De Angeli, 2016 (De Angeli 2016: 28, fig. 4, 
pl. 1, figs 1-4) and Caporiondolus bericus De Angeli, 2016 (De 
Angeli 2016: 28, 30, fig. 5, pl. 1, figs 5, 6).

The dorippid strip is unrelated to the flange present in various 
fossils, notably in the Cretaceous Archaeochiapasidae Guinot, 
Carbot-Chanona & Vega, 2019 (Guinot et al. 2019: figs 6-8, 
9B, 12C), in which the lateroposterior and posterior regions 
of the carapace are expanded, forming a flange all around, i.e., 
a narrow, continuous, undivided, channel-like depressed area, 
bordered by a deeply concave, strongly rimmed and raised 
posterior margin. It seems premature to recognise as homolo-
gous all the rims and flanges found in various Jurassic and 
Cretaceous families. In the monotypic extinct Bucculentidae 

Schweitzer & Feldmann, 2009 from Upper Jurassic locali-
ties in Europe, a family that was hypothetically considered a 
putative eubrachyuran (Guinot 2019: 757, fig. 2A-D), the 
posterior margin of the carapace has only a short, variously 
thickened rim, which is represented by an ostensibly straight 
bulge in the carapace reconstructions of Starzyk et al. (2011: 
fig. 1), Krzemińska et al. (2019: fig. 1C, D) and Krzemińska 
et al. (2021: fig. 1A, C, E, G). Whether this arrangement 
has similarities with the rim + strip of Dorippidae should be 
carefully examined. In contrast, in the Lecythocaridae from 
the Upper Jurasssic and Early Cretaceous of Europe, a family 
that is an eligible candidate to be eubrachyuran (near to or 
in the Majoidea) instead of podotreme (Guinot et al. 2019: 
295; Guinot 2019: fig. 10), the strongly rimmed posterior 
margin of the carapace is complemented by a flange, which 
is not present in Dorippidae. 

It is also worth mentioning here a peculiarity of certain spe-
cies of Hymenosomatidae that show a strip located at the same  
place as in Dorippidae, which correspond to our hypothesis 
of links which we have already noted between this family and 
Dorippidae (Guinot 2011; Guinot et al. 2013). A structure 
apparently similar to the dorippid strip is seen in the genus 
Hymenicoides Kemp, 1917: H. carteri Kemp, 1917 (Kemp 
1917: fig. 17), H. naiyanetri (Chuang & Ng, 1991) (Ng & 
Chuang 1996: fig. 21A), and H. robertsi Naruse & Ng, 2007 
(Naruse & Ng 2007: fig. 4A) where it is more projected later-
ally. A strip is shown in some species of Halicarcinus White, 
1846, such as in H. rostratus (Haswell, 1882), H. afecundus
Lucas, 1980 and H. hondai (Takeda & Miyake, 1973), by 
Lucas (1980: fig. 3F, G, H, respectively). It will be very inter-
esting to review in this context what Melrose (1975) calls ‘true 
rim’ (p. 92, 93, 111, fig. 58D, E), ‘false rim’ (p. 69, 73) and 
‘second false rim’ (p. 87) in New Zealand Hymenosomatidae.

DORSAL EXPOSURE OF LATERAL PORTIONS OF PLEURITES 5-7 
(Fig. 7A, B)
In the Dorippidae, expansion of pleurites 5-7 beyond each 
side of the carapace results in exposure of their latero-external 
portions, which are inserted in a short, shallow setting gutter 
that remains concealed. This was recently documented for the 
first time in Medorippe lanata through a dissection (Guinot 
et al. 2013: 219, 221, figs 46A, B, 47A, B). The gutter marks 
the separation between the covered inner portion of pleurites 
5-7 and their narrow uncovered latero-outer portion that is 
calcified in the same manner as the dorsal surface, so that it 
appears to be part of the carapace due to similar ornamenta-
tion. Pleurite 4 is entirely covered by the carapace at the P1 
level, unlike pleurites 5-7; pleurite 5 is partially exposed at 
the P2 level, with its exposed posterior portion forming a 
conspicuous sclerite 5; exposed pleurite 6, the most complete 
and forming a wide sclerite 6, is crossed by the gutter in which 
the carapace margin lies; exposed pleurite 7, at the P4 level, 
is obliquely oriented and also receives the carapace margin; 
pleurite 8 is not exposed at P5, which, like P4, is dorsally 
oriented and serves for carrying. There are different subtle 
arrangements within the Dorippidae (with only more or less 
developed and prominent or differently ornamented sclerites), 
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but, as far as can be examined, it is broadly the same pattern 
in each subfamily. For example, in Dorippoidinae n. subfam., 
Paradorippinae n. subfam. and Philippidorippinae n. subfam. 
pleurite 5 is more developed than in Medorippinae n. subfam.
and clearly encroaches on the carapace. We were unable to 
further investigate variations within the family as a thorough 
examination would have required dissection, which was not 
possible given the available material.

Such an arrangement is unique to Dorippoidea and there-
fore represents a synapomorphy of the superfamily. There are 
different subtle arrangements within the Dorippidae (with 
only more or less developed and prominent or differently 
ornamented sclerites), but, as far as can be examined, it is 
broadly the same pattern in each subfamily. For example, in 
Dorippoidinae n. subfam., Paradorippinae n. subfam. and 
Philippidorippinae n. subfam., pleurite 5 is more developed 
than in Medorippinae n. subfam. and clearly encroaches on 
the carapace. We were unable to investigate the variations 
within the family further, as a thorough examination would 
have required dissection, which was not possible given the 
available material.

Such an arrangement is unique to Dorippoidea and therefore 
represents a synapomorphy of the superfamily. In Ethusidae 
pleurites 5-7 also extend beyond the carapace, with their 
latero-external portions exposed like in Dorippidae but with 
differences in the morphology of the exposed parts. As far as 
a very brief examination allows, the exposure appears to dif-
ferentiate Ethusa (sclerite 6 exposed about the entire beadth 
of the P3 coxa; sclerite 7 forming a very salient quadrangular 
plate) from Ethusina (sclerite 6 smaller; sclerite 7 exposed over 
the whole of the P4 coxa), all of which require confirmation. It 
seems that the short, shallow setting gutter remains concealed.

In the Inachoididae Dana, 1851 (Majoidea), by a similar 
process some pleurites have their latero-external portions 
widely exposed and ornamented like the carapace. But several 
major features differentiate them from the Dorippidae: in 
inachoidids all pleurites 5-8 are exposed with a much larger 
portion exposed, leading to the development of a wide and 
longer collar around the posterolateral margins of the carapace; 
pleurite 8 is exposed (unlike Dorippidae); all pleurites 5-8 as 
well as the first pleonal somite are ‘integrated’ into the cara-
pace; the semicircular groove in the lateral part of the pleural 
walls forms a regular setting gutter in the form of a continuous 
collar; and, as the carapace margin fits perfectly and invisibly 
into the setting gutter, the dorsal cover of the crab includes 
not only the carapace sensu stricto but also the lateral portions 
of the pleurites 5-8 and, in addition, the first pleonal somite 
(Drach & Guinot 1982, 1983; Guinot 1984; Guinot 2012: 
fig. 2A, B; Guinot et al. 2013: fig. 47G-I; Guinot et al. 2019: 
fig. 16A; Guinot & Van Bakel 2020a: figs 1, 2A; 2020b).

In Inachidae MacLeay, 1838, a weak dorsal exposure of the 
latero-external parts of some pleurites in the form of small 
sclerites, but without constituting a ‘setting gutter’ (Guinot 
et al. 2013: 219), proceeds from a similar process. However, 
the exposed sclerites are tiny, triangular, differently oriented. In 
Macrocheiridae Dana, 1851, the latero-external part of pleur-
ite 7 is exposed at level of P4 (Guinot et al. 2022: fig. 9E, F).

BRANCHIOSTEGITE

In Dorippidae, the carapace does not extend ventrally, or 
only slightly, and does not even overhang a more or less flat 
body depending on the species. The condition of the bran-
chiostegite varies, from being present only at the level of first 
pereiopods in crabs with an inflated branchial region (so the 
carapace simply rests on the bases of P1-P3, which are inserted 
laterally) (e.g. Dorippoidinae n. subfam., Paradorippinae 
n. subfam.) to being reduced and even almost absent pos-
teriorly (e.g. Dorippinae n. stat., Medorippinae n. subfam., 
Phyllodorippinae n. subfam.). When the branchiostegite is 
reduced, there is close proximity between the carapace and 
the thoracic sternum (in fact between the carapace and the 
exposed pleurite 6 at the level of P3), the two being separated 
only by the arthrodial by the arthrodial cavity of the pereiopod.

CEPHALIC APPENDAGES

Two main trends can be observed in Brachyura: one for the 
protection of the eye at the expense of its motion capabili-
ties, the other that tends to increase the contact of the eye 
with the external environment while reducing the protective 
structures. In the plesiomorphic brachyuran state, the eyes 
have no protective structures or are weakly protected. 

The eyes and cephalic appendages of dorippids were repre-
sented by Holthuis & Manning (1990) who did not, however, 
document the diversity of antennules and antennae. 

In Dorippidae, the orbit is absent or poorly developed, 
and the eye is found unprotected, except by outer orbital 
and infraorbital teeth of various sizes, sometimes by spines 
of the orbital margin (Holthuis & Manning 1990: fig. 42). 
However, in some dorippids such as Heikeopsinae n. subfam. 
(Figs 20F; 21B), Paradorippinae n. subfam. (Figs 24; 26A) 
(Holthuis & Manning 1990: figs 46, 49) and Philippidorip-
pinae n. subfam. (Figs 27A, B; 28A, B) (Chen & Sun 2002: 
fig. 99.1), the eyestalk is obliquely to horizontally inclined 
and covered by the small foliaceous antennal articles 4 and 
5, and is thus better protected. 

The eyestalks are short and stout or slightly elongated. The 
cornea may rest only on a shallow excavation of the outer or-
bital spine; the visual part of the cornea is not terminal but 
ventrolateral (Pichod-Viale 1966: 1266, as Dorippe lanata; 
Holthuis & Manning 1990: figs 1, 4c, 5c, 6c, 13c, 16b, 17c, 
18b, 27b-d, 55c, 57b). 

The eyestalk, antennule and antenna, all visible dorsally, are 
inserted close together and housed in a single fossa (‘orbito-
antennular Grube’ of Ihle 1916: 99), which receives the 
thick, weakly mobile or immobile basal antennal article in 
the middle. Dissections of Medorippe lanata have shown that 
the antennular somite forms an ophthalmic sheath around the 
eye, not fully enclosing the eyestalk that remains free from the 
basophthalmite/podopthalmite articulation; the eye is very 
mobile, and the antennal tergite is invaginated (Pichod-Viale 
1966: 1266, as Dorippe lanata). 

The long antennule shows three configurations: either it 
cannot be completely retracted into the fossa (long second 
article) and is directed forward, like the antenna (Medorip-
pinae n. subfam.: Fig. 22A-C); or it is partially folded, with 
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the distal part of the second article outside the fossa: (Phyl-
lodorippinae n. subfam.: Fig; 29A, B; 30A; Dorippoidinae 
n. subfam.: Figs 16; 17A; 18A; Paradorippinae n. subfam.: 
Figs 24; 26A); or it is obliquely folded and may be (more or 
less) completely retracted into the fossa (Dorippinae n. stat.: 
Figs 10; 12A, B; 14A, B, E-I; 15A-C, E-G; Heikeopsinae 
n. subfam.: Figs 20F; 21B; Philippidorippinae n. subfam.: 
Figs 27A, B; 28A, B). In their diagnoses of the Dorippidae, 
Dev Roy & Bhadra (2011: 115) wrote about Dorippe quad-
ridens: “Antennules usually too large to fold inside their fos-
settes. Antennae large”.

The basal article (articles 2 +3) of the antenna occupies the 
orbital hiatus. The following articles 4, 5 are of two types: 
either they are entirely directed forward (Dorippinae n. stat., 
Dorippoidinae n. subfam., Medorippinae n. subfam., Philip-
pidorippinae n. subfam., Phyllodorippinae n. subfam.); or they 
are (more or less) horizontally inclined, variously foliaceous, 
and cover the eyestalk (Heikeopsinae n. subfam., Paradorip-
pinae n. subfam.).

The condition of the eystalk and antenna reveals two main 
dorippid groups: one with Dorippinae n. stat., Dorippoidinae 
n. subfam., Medorippinae n. subfam., Philippidorippinae 
n. subfam., and Phyllodorippinae n. subfam.; and another 
with Heikeopsinae n. subfam. and Paradorippinae n. subfam.

OXYSTOMATOUS CONDITION (Fig. 7C) 
The oxystomatous condition is complete. The elongated endos-
tome projects anteriorly to form a gutter, with its extremity not 
reaching or passing as far as or even beyond the anterior end of 
the front; it is covered distally by the enlarged and elongated 
endopodite of mxp1; the mxp3 does not cover the anterior 
part of the buccal cavern (Bouvier 1940: fig. 140). Depend-
ing on the subfamily, the anterior border of the endostome 
reaches different levels relative to the posterior border of the 
antennular fossae, and the openings of the exhalant channels 
are visible or not in dorsal view.

The openings of the exhalant channels are just or barely visible 
dorsally between the rostral teeth in Dorippoidinae n. subfam. 
(Figs 16; 17A; 18A) and clearly visible in Medorippinae n. sub-
fam. (Fig. 22C, D, F), Paradorippinae n. subfam. (Figs 24A, 
B; 26A), and Philippidorippinae n. subfam. (Figs 27A, B; 28A, 
B). They are not visible in Dorippinae n. stat. (Figs 10; 12A, 
B; 14B, F, I; 15A-C, E-G); Heikeopsinae (Figs 20F; 21B), 
and Phyllodorippinae n. subfam. (Fig. 29A, B). The arrange-
ment with visible openings is not related to a narrow front 
(Medorippinae n. subfam.: Fig. 22A, C), Philippidorippinae 
n. subfam.: Fig. 27A, B) as it exists in dorippids with a wider 
front and a developed median emargination (Paradorippinae 
n. subfam.: Figs 24; 26A). 

PEREIOPODS

As usual in other Brachyura, both chelipeds of female and 
small male individuals are equal in size and shape. Hetero-
chely/heterodonty resulting in sexual dimorphism occurs in 
males at puberty moult, and only from a certain size onwards 
depending on the species with the timing of appearance and 
rate of development occurring at different stages. The change 

reflecting a high level of positive allometry of the male chelae 
(‘size allometry’ of Hartnoll 1974, 2015; McLay 2015) leads 
to a strong right cheliped, a palm greatly inflated and much 
higher than long, often with a swollen lobe near the base of 
the fixed finger, as e.g. in Heikeopsinae n. subfam. (Heikeopsis 
japonica: Figs 1A, below; 19D, Neodorippe callida: Fig. 20C; 
Nobilum histrio: Fig. 21B), and in Paradorippe granulata
(Figs 25A; 26A).

Usually in Brachyura, at each articulation of the pereiopods 
with the thorax, the area between the thorax and coxa, i.e., the 
arthrodial cavity, contains a narrow, soft and flexible arthrodial 
membrane; and another membrane separates the coxa from 
the basis-ischium (Bellwood 1996: fig. 1A-C). The articulation 
point is the location at which the condyle of each article (or 
podomere) inserts  into a corresponding socket hollowed out 
of the thoracic sternum or adjacent article, i.e., the gynglyme, 
as named by H. Milne Edwards (1851: 52, see Guinot & Ta-
vares 2003: 47; Guinot et al. 2013: 14; sometimes referred to 
as the glenoid cavity). The joint is bicondylar, meaning that it 
has two articulation points, limiting the article to movement 
in a single plane (Hessler 1982). 

The coxal area has special characteristics in the Dorippoidea 
(Dorippidae and Ethusidae). In all dorippoids, the coxa of the 
pereiopods is separated from the thorax by an exceptionally 
wide arthrodial cavity containing a thick whitish membrane 
(broad ‘ligamentous sheet’ of Bellwood 1996), particularly 
developed on P4 and P5; similarly, the basis-ischium is not 
directly articulated with the coxa, and the two articles are 
connected by a wide membrane (Figs 7B; 33). The only 
exception to this arrangement in the Eubrachyura seems to 
be the Orithyiidae, in which the large complex coxa bears 
a conspicuous membrane on each side, wider between the 
coxa and basis-ischium (Bellwood 1996: fig. 1D) (see above 
Relationships between Dorippidae and Orithyiidae).

Another singularity in both sexes of the Dorippidae (and 
Ethusidae) is the coxa itself. In dorsal view of the crab, the 
coxa of P2-P5 is highly developed, often very prominent, 
usually wide (width varying in size, e.g. very wide in Heike-
opsis, narrower in Medorippe), and has two different parts: a 
more or less prominent dorsal part, medially sulcated; and a 
lateroventral part as a single undivided area, all of which be-
ing more visible on the larger coxae, namely P2, P3 (Figs 9C; 
33). On P2, the coxa joins the thoracic sternum since at this 
level the pleurite 5 is only partially exposed and is represented 
externally only by a small but salient posterior sclerite; on 
P3, the coxa articulates with the widely exposed (and usually 
granular) pleurite 6 (Fig. 7B).

The ornamentation of the coxa is a specific character, varying 
as follows: smooth (e.g. in Heikeopsis), fringed with setae (e.g. 
in Dorippe quadridens, Fig. 33C), granular (e.g. in Medorippe 
lanata), spinulous (e.g. in Dorippoides nudipes, Fig. 33B), or 
with three spinules dorsally and numerous spinules on the 
lateroventral one-piece portion (e.g. in Dorippe tenuipes,
Fig. 33G, H), or with numerous to very numerous tubercles 
over the entire surface (e.g. in Paradorippe granulata); the 
one-piece portion may be completely covered with tubercles 
(e.g. in Philippidorippe philippinensis, Phyllodorippe armata).
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The simultaneous presence of long/thin and short/stout 
legs observed in adults of the same species may indicate 
the presence of a puberty (terminal) moult, as in majoids. 
Within a species or even a population, terminal moult may 
be achieved by individuals that have gone through a variable 
number of moult instars. If this is the case, the difference in 
size at morphometric maturity may be explained by a differ-
ent number of moult instars in the populations across the 
range of the species. 

The pereiopods P2 and P3 are relatively long in dorippids, 
but relative length of the merus can be a reliable specific char-
acter in some cases. For example, in the genus Dorippe, the 
short-legged species D. sinica (Figs 9C; 10C, D) and D. qua-
dridens (Figs 8C; 10A, B) have in both sexes a P3 merus 4 
to 4.5 times as long as high, whereas the long-legged species
D. tenuipes (Fig. 9D) has a P3 merus almost 7 times as long 
as high. P2 and P3 may not be sexually dimorphic in size as 
e.g. in Dorippoidinae n. subfam. (Fig. 16) and Paradorip-
pinae n. subfam. (Fig. 24A, B). But sexual dimorphism in 
leg length, especially of the merus, occurs in Philippidorippe 
philippinensis, where P2, P3 are proportionally shorter and 
stouter in females than in males (Fig. 27A, B). Regarding 
Heikeopsis, see above Status of non-Japanese Heikeopsis ja-
ponica, H. taiwanensis (Serène & Romimohtarto, 1969), and
H. arachnoides (Manning & Holthuis, 1986): a major problem.

A sexual dimorphism in the setation of the P2 and P3 merus 
characterises Dorippe frascone where the merus is naked in males 
and hairy in females (Fig. 14A, B and E, F, respectively), and 
much more so D. sinica where the merus is almost completely 
naked in females but covered with dense pubescence in adult 
males (Fig. 10A, B and C, D, respectively). 

Pereiopods P4 and P5 are reduced, mobile, carried over the 
carapace, and with subchelate ending (see Carrying behaviour).

Strange structures showing as callosities are present at the 
base of the coxae of P3 in Dorippinae n. stat. and Dorippoidi-
nae n. subfam., with various patterns (see below, Callosities).

THORACIC STERNUM AND PRESS-BUTTON

The basic plan of the dorippid thoracic sternum is rather uni-
form in the different subfamilies, apart from the ornamenta-
tion. The thoracic sternum, exemplified by that of the male 
and female of Medorippe lanata (Fig. 4A, B) (Guinot 1979a: 
fig. 25), is very wide, except for the anterior sternites. Sternite 1, 
which extends between the mxp3, is not visible externally. 
Anterior sternites 2-3 form a clearly individualised shield, with 
sternite 3 widening. Sternite 4 is very wide. The suture 1/2 
is not visible. The location of suture 2/3 is detectable by a 
slight depression. Suture 3/4 is only visible laterally where it 
is deep; it very often ends in a boutonniere (‘boutonnière’ in 
French) marked by a perforation (already present in the first 
juvenile crab of e.g. Heikeopsis japonica, see Quintana 1987: 
fig. 8E, as Nobilum japonicum japonicum). The suture 4/5 is 
not covered by the short pleon and is therefore fully visible. 

An interesting difference (especially in males) is the shield 
formed by the sternites 1-3. In Dorippoidinae n. subfam. 
(Figs 17A-C; 18), Paradorippinae n. subfam. (Figs 25A-D; 
26), Heikeopsinae n. subfam. (Figs 19C, D; 20C, D, F-H; 

21B, C) and Phyllodorippinae n. subfam. (Figs 29C, D; 30A-
C), the short, wide shield is pentagonal, with parallel margins 
and a rectangular sternite 2. In Dorippinae n. stat. (Figs 11; 
12B-E; 13; 14B, C, F, I; 15B), it is proportionally longer, nar-
rower and with oblique margins. In Medorippinae n. subfam. 
(Figs 4; 22C, D), the pentagonal shape is present, with a small 
portion of sternite 1 visible and a rather long sternite 2 with 
oblique margins. In Philippidorippinae n. subfam. (Figs 27C, 
D; 28), the shape tends to become almost triangular.

In Dorippidae, suture 5/6 has a curve that includes the 
hooked press-button of the pleonal-locking mechanism, in 
males (Fig. 4A) (as in Medorippe lanata, see Guinot 1979a: 
fig. 28; Guinot & Bouchard 1998: figs 15C, D, 16B) as well 
as in females, where the button is positioned close to the vulva 
(Figs 4B; 7C). This curve is very pronounced in e.g. Medorip-
pinae n. subfam. (Figs 4; 22C-E) (see Holthuis & Manning 
1990: fig. 37c: M. lanata; Guinot & Bouchard 1998: fig. 16A: 
M. lanata), Dorippoidinae n. subfam. (Figs 17B, C, E; 18B-F) 
and Phyllodorippinae n. subfam. (Fig. 30B, C). It is less marked 
in Heikeopsinae n. subfam. (Figs 19D; 20C, D, F-H), Paradorip-
pinae n. subfam. (Paradorippe, see Figs 25B-D; 26B-D) and 
Philippidorippinae n. subfam. (Philippidorippe, see Figs 27C, 
D; 28). Suture 6/7 is long, with relatively close interruption 
points and, sometimes, with a more or less low bridge below 
(e.g. in Heikeopsinae n. subfam., Fig. 20F). Suture 6/7, which 
is shown continuous in the sketches of Holthuis & Manning 
(1990: figs 29e, 41b for females of Heikeopsis and Neodorippe, 
respectively), may be replaced medially by a membrane as in 
a female individual of Heikeopsis, but is interrupted medially 
in all Heikeopsine species. The figures 45i, 50h, 55i, 56i of 
Holthuis & Manning (1990) inaccurately show continuous 
sutures 6/7 and/or 7/8 in the female Paradorippe. The inter-
ruption points are variously located, being very close to each 
other, e.g. in males of Dorippoidinae n. subfam. (Fig. 17C), 
in which the sterno-pleonal cavity is paticularly narrow and 
deep. The suture 7/8 is shorter and obliquely oriented.

A curve of the suture 5/6 that includes the press-button 
in both sexes as in the Dorippidae is rare in Eubrachyura. It 
is present, but to a lesser degree, in Macrocheira kaempferi 
(Temminck, 1836) (Macrocheiridae) (Guinot et al. 2022: 
figs 9B, D, 11C, E). In the genus Achelous De Haan, 1833
(Portunidae Portuninae Rafinesque, 1815), the suture 5/6 is 
strongly curved, with a similarly located press-button. In the 
related portunine Cavoportunus dubius Nguyen & Ng, 2010 
(see Nguyen & Ng 2010: fig. 3D), the press-button is placed 
in a conspicuous curve of the suture 5/6, the male pleon does 
not entirely fill the sterno-pleonal cavity and is positioned 
posteriorly, suggesting that a posterior displacement of the 
complete pleon had occurred (Guinot et al. 2013: fig. 55). 

Sternite 8 presents two features in females: 1) it bears medi-
ally an erect spine in only two subfamilies, i.e., Heikeopsinae 
n. subfam. (in the three genera, Figs 9B; 20G, H) and in 
Phyllodorippinae n. subfam. (in the only genus and species 
Phyllodorippe armata Fig. 29D) (see below, Erect spine on 
sternite 8); and 2) its dorsally exposed part at the level of P5 
coxa bears a tubular process that overhangs the proximal part 
of pleonal somite 2. This more or less developed structure is 
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an additional modality of female pleon retention in Dorip-
pinae n. status (Figs 8C; 9C; 10B, D; 12A; 15E, F; 33G), in 
Heikopsinae n. subfam. (Fig. 19B, F) (except in Neodorippe) 
and in Phyllodorippinae n. subfam. (Fig. 27B). In the other 
subfamilies, the structure does not appear to be functional or 
is completely absent (See below, Additional pleonal-retention 
mechanism in females by process on sternite 8). In Dorippoidinae 
n. subfam., the dorsally exposed sternite 8 of female Dorip-
poides facchino (Fig. 16B) bears an obscure prominence that is 
too raised (like the sternite 7, which forms a granular carina) 
to overhang pleonal somite 2, whereas in D. nudipes from 
diverse localities sternite 8 bears only a low tubercle without 
any potential role (Fig. 16D) (P. K. L. Ng, pers. comm.).

Of the many suture arrangement patterns we have recognised 
in Eubrachyura, the wide dorippid thoracic sternum, with the 
interruption of the main sternal sutures (4/5-7/8) in both sexes 
and the absence of a median line, belongs to pattern 5, subpattern 
5a (Guinot et al. 2013: fig. 56G). This subpattern 5a without 
median line includes Dorippoidea, Palicoidea, Retroplumoidea, 
Majoidea, Hymenosomatoidea, and Hexapodoidea Miers, 1886, 
i.e., clades of eubrachyuras that we also considered among the 
most basal (Guinot et al. 2013), as follows: 
Palicoidea, with a re-entrant P5 and carrying behaviour (Gui-

not 1979a: figs 30G, 31, pl. 19, fig. 5; Guinot et al. 2013: 
figs 32, 34, 45A, 54); 

Retroplumoidea, with parallel and interrupted sutures 4/5-
7/8, in both extant and fossil representatives, with the first 
pleonal somites exposed dorsally and only P5 being dorsal 
(Guinot 1979a: fig. 30C-F; Saint Laurent 1989: figs 4, 5, 
22; Guinot et al. 2013: figs 5D, 34, 45B); 

Majoidea, which should also be a deeply rooted clade, with 
extant inachoidids, oregoniids, inachids, and macrocheir-
ids (Guinot et al. 2013: 196, 197). Based on a molecular 
estimate of decapod phylogeny, Majoidea was recovered as 
the oldest brachyuran lineage, with a divergence time from 
other brachyurans of approximately 254 million years, i.e., 
Late Permian (Porter et al. 2005: fig. 2; Crandall et al. 2009: 
fig. 2) (however, their two figures 2 show that it is Middle 
Triassic; see Wolfe et al. 2019; Colavite et al. 2019); and with 
all data, spermatozoal (Jamieson & Tudge 2000; Tudge et al.
2014), larval (Rice 1980, 1981, 1983, 1988; Clark & Webber 
1991; Pohle 1991; Marques & Pohle 1998, 2003; Pohle & 
Marques 2000) and genetic (Ahyong et al. 2007; Hultgren 
et al. 2009; Guinot et al. 2022: fig. 16), which are congruent 
in substantiating the Majoidea as a deeply rooted lineage; 

Hexapodoidea, with vestigial P5 (only a coxa), with modi-
fied sternite 8 and pleurite 8 (Guinot 1979a: figs 32, 33; 
Guinot et al. 2013: figs 5A-C, 48C); 

Hymenosomatoidea, which has the widest known thoracic 
sternum, including a very wide sternite 8, and the most 
widely interrupted 4/5-7/8 sutures of all Brachyura (Gui-
not 1979a: fig. 30A, B; Guinot et al. 2013: figs 43C, 48C). 
These features were discussed by Guinot et al. (2013, Affini-
ties between Palicoidea, Retroplumoidea and Hexapodoidea; 
Affinities between Dorippoidea and Hymenosomatoidea). See 
also below, The female reproductive system in Brachyura, its 
evolution and unique disposition in Dorippidae.

Note that the thoracic sternum of Cryptochiroidea Paulson, 
1875 (for the incorrect spelling Paul’son, see Evans 2018; 
Spiridonov 2020), cryptic crabs that are obligate symbionts 
of living scleractinian corals and have sternal gonopores (thus 
considered thoracotremes), offers several character states, the 
plate varying from narrow to wide, and various suture pat-
terns. And Hapalocarcinus marsupialis Stimpson, 1859 and 
Pseudohapalocarcinus ransoni Fize & Serène, 1956 belong to 
the cryptochiroid group having a broad thoracic sternum and 
with (in the females) largely interrupted sutures (Guinot & 
Bouchard 1998: 662; Guinot et al. 2013: 234, fig. 48E). Be-
yond ‘a species-level diagnostic character’ as recently stated by 
Wong et al. (2023: 30), the morphology of the cryptochiroid 
thoracic sternum is promising to be an important criterium 
at a higher rank.

A very broad thoracic sternum with interrupted sutures 
4/5-7/8 (Fig. 4) is, in some respects, an unexpected structure 
for a family (Dorippidae) and superfamily (Dorippoidea) 
considered to be among the most basal and earliest representa-
tives of the Eubrachyura (Guinot et al. 2013; Luque 2015; 
Van Bakel et al. 2020). In other words, how can a thoracic 
sternum as wide as that of the Dorippidae be present in basal 
Eubrachyura? This raises a crucial question: is the development 
of a very wide thoracic sternum the expression of an ancestral 
arrangement (plesiomorphy) or can it be interpreted as the 
result of an already existing evolutionary process of carcinisa-
tion. Carcinisation, which is an emergent potentiality of the 
Brachyura (and Anomura), is “an underlying synapomorphy 
[…] compatible with both neodarwinian and structuralist con-
ceptions of phylogenesis” (Sternberg 1996). In the evolution 
of Brachyura, carcinisation is assumed to include a reduction 
and folding of the pleon, an enlargement and shortening of 
the cephalothorax, with a posterior expansion of the thoracic 
sternum, thus intercalating a large sternal portion between 
the legs, which will favour the displacement of the female 
and male coxal gonopores towards the sternum, while invari-
ably the two pairs of gonopods remain close to each other, in 
the axis of the body. In a logical sequence, the evolutionary 
process would first be a podotreme arrangement (coxal go-
nopores in both sexes), then heterotreme (female gonopores 
becoming sternal, formation of vulvae), then thoracotreme 
(male gonopores becoming sternal). Should this polarity be 
questioned? According to the consensus view, the palaeonto-
logical data follows more or less the same scheme: podotremes 
appeared in the Jurassic and have persisted to the present day, 
but with far fewer Recent representatives than in the Jurassic 
and Cretaceous (podotremes recovered as the earliest diverg-
ing brachyuran clade, see Davis et al. 2022); contrary to the 
currently widespread view, some Late Jurassic families will 
certainly turn out to be in fact heterotreme eubrachyurans 
(Guinot 2019; see Palaeontological data in Appendix 2) and 
then flourished in the Early Cretaceous; thoracotremes did 
not appear until the Tertiary. 

We addressed this issue with the discovery in southeastern 
Mexico (Chiapas) of the small Lower Cenomanian (Up-
per Cretaceous) crab Archaeochiapasa mardoqueoi Guinot, 
Carbot-Chanona & Vega, 2019, which displayed exceptional 
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three-dimensional preservation of nearly all its structures, 
including a very wide thoracic sternum (Guinot et al. 2019: 
fig. 11). Investigations have shown that the Cretaceous, the 
period when brachyurans flourished and diversified, is in fact 
the time when two stocks of eubrachyurans seem to have 
coexisted. One stock including e.g. Dorippoidea, Majoidea, 
Retroplumoidea, all with a wide thoracic sternum; and a more 
‘modern’ stock, almost contemporary or even older, with a 
narrow thoracic sternum, including e.g. Componocancroidea 
Feldmann, Schweitzer & Green, 2008 (thought to have re-
duced and dorsal P4 and P5), Marocarcinidae Guinot, De 
Angeli & Garassino, 2008 (normal P4 and P5), Eogeryonidae 
Ossó, 2016 (P5 probably smaller and subdorsal), and some 
basal Portunoidea Rafinesque, 1815 (P5 variously modified). 

Interestingly, the thoracic sternum of these basal hetero-
tremes (Dorippoidea, Hymenosomatoidea, Palicoidea, Retro-
plumoidea) is wider than that of several thoracotreme crabs, 
considered the most derived (see Guinot 1979a: fig. 24D; 
Guinot et al. 2018: figs 5, 8, 9), with the exceptions, how-
ever, of the varunids (N. K. Ng 2006; Ferratges et al. 2022), 
the mictyrids (Guinot 1979a: fig. 29), the macrophthalmid 
ilyograpsines (see Komai & Fujita 2018: fig. 2K), and all 
the Aphanodactylidae Ahyong & Ng, 2009, which display 
a wide thoracic sternum (see Ahyong & Ng 2009: fig. 1F). 
What is the phylogenetic significance of all these discrepan-
cies? This is more so if we also take into account that some 
podotremes, such as the Dynomenidae (Guinot 2008: fig. 2) 
and Cyclodorippoidea (Tavares 1993: figs 6b, 7c, 16C), have 
a relatively developed thoracic sternum, with incomplete or 
almost absent sutures. It would seem that the evolutionary 
history of brachyurans is much earlier than previously believed 
and that the knowledge already acquired should be the start-
ing point for new research directions.

A very wide thoracic sternum is also found in heterotreme 
families such as the chasmocarcinids (Ng & Castro 2016) 
or scalopidiids (Ng & Castro 2013; Ng & Rahayu 2014).

ERECT SPINE ON STERNITE 8
An erect axial spine is present on sternite 8 of females of 
Heikeopsinae n. subfam. (in all three genera) and Phyllodorip-
pinae n. subfam., and is absent in the other subfamilies. The 
spine is long and straight in Heikeopsis, long and recurved in 
Neodorippe (Figs 9B; 20G, H), apparently less developed in 
Nobilum, and triangular in Phyllodorippe (Fig. 29D).

STERNUM/PTERYGOSTOME JUNCTION AT LEVEL

OF STERNITE 3
Dorippidae shows extensions of the thoracic sternum between 
the first pereiopods. A sternum/pterygostome junction involves 
sternite 3 and leads to the formation of highly specialised Milne 
Edwards openings, which is a synapomorphy of the family 
(Figs 4; 7C). The dorippid sternum/pterygostome junction 
is unique in Eubrachyura in that it involves sternite 3. The 
only other exception appears to be the Palicidae, the only 
other eubrachyuran family to share this sternal junction via 
episternite 3, but the latter is only slightly projected, and 
the Milne Edwards openings are ‘normal’ in palicids (Gui-

not et al. 2013: fig. 32A). In Dorippidae, the sternite 3 is so 
extended and the thoracic sternum/pterygostome junction 
so considerable that the Milne Edwards openings (inhalant 
or afferent branchial openings) are markedly modified and 
become separate structures in front of the chelipeds, namely 
two independent, deep slits excavated in the pterygostome, 
each receiving the elongated, lamelliform, largely exposed and 
calcified mxp3 coxa, prolonged by a non-articulated epipodite 
(A. Milne-Edwards & Bouvier 1902: 39; Ihle 1916: 103, 
figs 45, 51, 54, 58, 59, 61, as Dorippe dorsipes; Bouvier 1940: 
199, fig. 140; Guinot et al. 2013: fig. 42C). This particular 
arrangement already appears in the first juvenile crab (Quin-
tana 1987: figs 3F, 8E, 15G). In contrast to the Dorippidae, 
the Ethusidae has typical Milne Edwards openings (Guinot 
et al. 2013: fig. 42A). 

A sternum/pterygostome junction involves another sternite, 
namely sternite 4, to varying degrees, in some other brachy-
urans. It leads to the development of respiratory adaptations 
and manifests itself in two extreme arrangements: either the 
separation of the Milne Edwards openings from the chelipeds 
(pre-chelipedal afferent branchial openings) as in the Dorip-
pidae; or their loss at this level. This latter case of sternum/
pterygostome junction, varying from narrow to wide, occurs 
in the Raninoidea De Haan, 1839 (Van Bakel et al. 2012a: 
133, figs 44D, 47A, 48; Guinot et al. 2013: figs 38B, C, 42E) 
in which the Milne Edwards openings (afferent openings) 
are replaced by inhalant posterior openings. In Leucosioidea 
Samouelle, 1819 pro parte, the sternum/pterygostome junction 
is markedly developed and the Milne Edwards openings are 
absent (Guinot et al. 2013: fig. 42D), but a pterygostomial 
gutter (‘exostegal canal’) provides a respiratory flow below the 
junction site allowing respiratory water to enter the branchial 
chamber (Garstang 1897; Davie et al. 2015a). 

Some eubrachyuran families develop a sternum/pterygostome 
junction (at the level of sternite 4) to the extent of isolating 
the Milne Edwards openings from the arthrodial cavity of the 
cheliped, but retain the Milne Edwards orifices in their normal 
position, as e.g. in Retroplumoidea and Hexapodoidea (Guinot 
et al. 2013: figs 5A-C and 5D, respectively). Different modali-
ties are present in Hymenosomatoidea (Guinot et al. 2013: 
fig. 48C), leading to “Milne Edwards apertures fused laterally 
for more than half their length” (Lucas 1980: 186, fig. 5I), and 
in some cryptochiroid genera (Guinot et al. 2013: fig. 48D, 
E). A complete loss is achieved in the Leucosiiidae (see above). 

Different states of the thoracic sternum/pterygostome junc-
tion are found in Inachoididae, depending on the extension 
of sternite 4, and, as a result, the Milne Edwards opening is 
varied in shape, with the developed mxp3 coxa differently 
exposed (Guinot et al. 2013: figs 48A, 49C, E). The junc-
tion is incomplete, as e.g. in Paradasygyius depressu (Bell, 
1835), Collodes leptocheles Rathbun, 1894, Pyromaia tuber-
culata Lockington, 1877, and Leurocyclus Rathbun, 1897. 
The resemblance to the Dorippidae is significant when the 
junction is complete, although not identically, with entirely 
separated Milne Edwards openings in other species, as e.g., 
Paulita tuberculata (Lemos de Castro, 1949) (Guinot 2012: 
figs 2C, D, 3A, B), Batrachonotus fragosus Stimpson, 1871, 
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Arachnopsis filipes Stimpson, 1871, Euprognatha rastellifera 
Stimpson, 1871, E. bifida Rathbun, 1893, and Anasimus la-
tus Rathbun, 1894 (Guinot & Richer de Forges 1997: 488, 
figs 11C, 12C, D, 13A, B, 14A, B). Therefore, in the Inachoidi-
dae some subfamilies are diagnosed by a complete sternum/
pterygostome junction: Esopinae Guinot & Van Bakel, 2020 
(Guinot & Van Bakel 2020a, with type genus by monotypy: 
Esopus A. Milne-Edwards, 1875); Paradasygyiinae Guinot & 
Van Bakel, 2020 (= Dasygyiinae Holmes, 1900) (Guinot & 
Van Bakel 2020b, with type genus by original designation: 
Dasygyius Rathbun, 1897, replaced by Paradasygyius Garth, 
1958); Paulitinae Guinot & Van Bakel, 2020 (Guinot 2012; 
Guinot & Van Bakel 2020b, with type genus by monotypy: 
Paulita Guinot, 2012); and Stenorhynchinae Dana, 1851, 
with type genus: Stenorhynchus Lamarck, 1815; see Guinot 
2012). Other subfamilies such as e.g. Salaciinae Dana, 1851 
(type genus: Leurocyclus Rathbun, 1897), have no sternum/
pterygostome junction. 

STERNO-PLEONAL CAVITY AND PLEON

The sterno-pleonal cavity is excavated posteriorly. It consists 
of a distinctly inclined posterior portion covered by pleonal 
somites 1-6 and a very narrow anterior portion, often covered 
only by the telson. Both the male and female pleons have a 
posterior position. The male pleon is short and may leave an 
empty space in front of the telson. 

In relation to the incomplete folding of the pleon, in males 
the first two somites, which are clasped between the P4, P5 
coxae, are exposed dorsally; in females, the somites show a 
greater dorsal exposure, at least the first three. The presence 
of articular membranes that are situated between all pleonal 
somites across the full width of each somite, as shown here 
in Medorippe lanata (Fig. 7D), does not correspond to a par-
ticular curvature of the tergites.

All pleonal somites are free in both sexes of all subfamilies 
except for Heikeopsinae n. subfam. pro parte, in which males 
of Neodorippe simplex have somites 3-5 fused, though with 
sutures still visible (Ng & Rahayu 2002: 757, fig. 3C), but 
with all somites free in females, interestingly with the same 
arrangement as in the Ethusidae.

The Dorippinae n. stat. is notable for the male pleon with 
somites 2, 3 bearing three conspicuous teeth and somites 4, 5 
with a single median tooth, as in Dorippe frascone (Fig. 14A-
D), D. quadridens (Figs 10A; 11B), D. sinica (Figs 10C; 13A), 
D. trilobata (Fig. 15A-C); or with somites 2, 3 bearing blunt 
granular elevations and somites 4 and 5 with low granular 
elevations as in D. irrorata (Fig. 14H, I) and D. tenuipes
(Fig. 9D). In other subfamilies, distinct teeth are missing on 
pleonal somites 2 and 3, these somites being with low elevations 
or more or less undulating elevations. Male pleonal somite 3 
shows two swollen lateral parts in Paradorippinae n. subfam. 
(Fig. 25B) and two large projections in Philippidorippinae 
n. subfam. (Figs 27A; 28A, C).

In all subfamilies, the enlarged female pleon with the first 
somites exposed dorsally forms a pouch posteriorly, providing 
a semi-brood cavity (Guinot 1979a: pl. 25, figs 8, 9), which 
allows somite 6 with its sockets to face sternite 5 with its press-

buttons in the backward curve of the suture 5/6, facilitating 
the preservation of a pleonal locking in females. The hypoth-
esis (the first one that comes to mind) of a shortening of the 
dorippid pleon during carcinisation is supported by the fact 
that the sternal suture 5/6 curves sharply backwards so that it 
might accommodate the press-buttons of the pleonal-locking 
mechanism in both sexes (Fig. 4). This remarkable adaptation 
between the sternal structures and the pleonal sockets, i.e., 
between two different and originally independent parts of 
the body, is a perfect example of ‘coaptation by assemblage’ 
(Guinot & Bouchard 1998).

PLEONAL-LOCKING MECHANISM BY PRESS-BUTTON

IN MALES AND FEMALES

A typical and functional press-button is present in both male 
and female dorippids, positioned in a marked curve (though 
to a greater or lesser extent depending on the subfamily) of 
the sternal suture 5/6 that includes it perfectly and consist-
ently throughout the family without exception. All dorippids 
show a consistent pattern similar to that of the male Medorippe 
lanata (Fig. 4A), with acute prominences and deep sockets 
providing an efficient locking mechanism. A functional 
pleonal-locking mechanism by press-button persits in mature 
females (Fig. 4B), even in those carrying eggs in their brood 
chamber (Guinot 1979a: fig. 28; Guinot & Bouchard 1998: 
fig. 15C, D). This pattern is a synapomorphy of Dorippidae. 
In the Ethusidae, the sternal suture 5/6 is straight, and the 
press-button is normally located. 

A pattern such as that of the Dorippidae is rare in Eu-
brachyura. It is occurring, but to a lesser degree, in the basal 
majoid Macrocheira kaempferi, in which the sternal suture 5/6 
forms a clear curvature (Guinot et al. 2022: figs 9B, D, 11C, 
E). The portunine genus Achelous with A. tumidulus Stimp-
son, 1871 (see Mantellato et al. 2009), and the related genus 
Cavoportunus with C. dubius (Laurie, 1906) (see Nguyen & 
Ng 2010: fig. 3D) have a press-button located in a substantial 
curve of the suture 5/6. 

In postpubertal dorippid females, the press-buttons and 
vulvae are positioned very close together, side by side (Koll-
mann 1937: fig. 68; Guinot 1979a: 183; Holthuis & Manning 
1990: figs 6g, 21h, 29e, 37c, 41c, b, 43h, i, 45h, i, 50h, i, 
55i, 56i-k, 57f; Guinot & Bouchard 1998: fig. 16A; Guinot 
et al. 2013: fig. 42C; Köhnk et al. 2017: 40; 2018: 102). The 
extremely enlarged and domed female pleon, with developed 
setose pleopods, forming a large brood chamber, does not 
completely lie within the sterno-pleonal cavity but occupies 
a posterior location against the almost vertical sternites 7 and 
8. According to Guinot & Bouchard (1998: 650), the positive 
allometric growth essentially involves the female pleon at the 
back, thus without any significant modification of the spacing 
between the different locking structures (sockets on pleonal 
somite 6 facing the press-buttons on sternite 5), and thus does 
not affect the holding system after the puberty moult. The 
domed pleon above the wide brood chamber solves the prob-
lem of interfering pleopods. We examined a female Dorippe 
quadridens (MNHN-IU-2018-5198 = MNHN-B11172) in 
which the thickness of the egg mass and the long pleopodal 
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setae prevented locking, but, on the opposite, an ovigerous 
female Neodorippe callida in which efficient buttons and sock-
ets ensured a firm closure. Significantly, even in Ethusidae in 
which the sterno-pleonal cavity is normally hollow, mature 
females possess both well-developed components of the appa-
ratus allowing effective locking. Accordingly, the retention of 
an effective locking mechanism in mature dorippoid females 
is not dependent on the pleon and holding components. 

Dorippoidea is one of those exceptional lineages of eubrachy-
urans that retain a functional locking mechanism in mature 
females, as noted by Guinot (1979a). Although rather rare, 
the functionality of the locking mechanism in mature females 
is fully present and functional in adult females of some other 
eubrachyuran families, e.g. Hexapodoidea (Guinot & Bouchard 
1998: fig. 17E; Guinot & Quenette 2005: fig. 29B; Guinot 
et al. 2013: fig. 5A-C), extant as fossil (Guinot et al. 2010: 300, 
figs 3B, 4C); Retroplumoidea (Guinot 1979a: 148, fig. 30C, 
E; Guinot & Bouchard 1998: fig. 17D; Guinot et al. 2013: 
fig. 5D), extant as fossil. In Palicoidea Bouvier, 1898 (see Castro 
2010), whose adult and larval traits support the division into 
two families, Palicidae and Crossotonotidae A. Milne-Edwards, 
1873 (see Clark et al. 2012), developed press-buttons and sockets 
persist in adult females (Guinot & Bouchard 1998: fig. 17C), 
but the functionality of the mechanism should be verified. In 
Parthenopidae MacLeay, 1838 (in both subfamilies Parthenopi-
nae MacLeay, 1838 and Daldorfiinae Ng & Rodríguez, 1986), 
mature females (and even females holding large egg masses) 
display an effective locking mechanism (Tan & Ng 2007a: 96; 
2007b: 127). In most Calappidae, the thoracic sternum and 
pleon of females are relatively narrow (as in males) compared to 
those of other eubrachyurans, and the pleon of females does not 
show conspicuous enlargement at puberty moult; a functional 
mechanism occurs in mature females (Köhnk et al. 2018). The 
weak sexual dimorphism as well as the absence of marked mor-
phometric changes (allometry) at puberty moult may explain 
the persistence of the functionality of this mechanism. 

In other Eubrachyura, the press-button for pleonal holding 
may persist only as non-functional scar, for example in the Ma-
joidea, e.g. in Libinia spinosa Guérin, 1832 (Sal Moyano et al.
2011: fig. 4E, F), and more often it is lost entirely in mature 
females. The loss in pubertal females should be related to the 
pronounced change in pleon linked to its positive allometric 
growth (Hartnoll 1969, 1974). Compared to the chelae in 
males, which can continue to grow at puberty, the female pleon 
is not an independent effector but can only operate together 
with the thoracic sternum, its large increase in size at the pu-
berty moult preventing the fitting (coaptation) between the 
two parts, the sternal press-buttons and the pleonal sockets.

ADDITIONAL PLEONAL-RETENTION MECHANISM IN FEMALES

BY A PROCESS ON STERNITE 8 
A female feature documented here for the first time in the 
Dorippidae and apparently never reported in other Brachyura, 
appears to be exclusive to all but four subfamilies. Sternite 8, 
in its dorsally exposed portion at the level of the P5 coxa, bears 
a tubular process that overhangs the pleon base, i.e., the proxi-
mal part of somite 2 (Figs 8C; 9C). This device constitutes an 

additional modality of retention of the female pleon (in its 
proximal part), which is already retained by the press-button 
system that persists in postpubertal females (see above). This 
additional female pleonal retention modality is a subfamilial 
character and is found in the following subfamilies: 

Dorippinae n. stat.
A conspicuous process on sternite 8 in e.g. Dorippe quadridens 
(Figs 8C; 10B; 12A), D. sinica (Figs 9C; 10D), D. frascone, 
D. glabra (Fig. 15E, F), and D. tenuipes (Fig. 33G), where there 
is a rather low tubercle in a prepubertal female (Fig. 14E) but 
robust in a larger female 26.8 × 24.3 mm (ZRC 2001.0389) 
(P. K. L.Ng, pers. comm.). The disposition could not be 
confirmed either in Dorippe trilobata known from the single 
male holotype, or in D. irrorata known only from one male.

Heikopsinae n. subfam.
A rather large, thick process with a blunt tip in female Heikeopsis
japonica (Fig. 19B), H. aff. japonica (Fig. 19F) and Nobilum 
histrio, but absent in female Neodorippe (Fig. 20B). 

Phyllodorippinae n. subfam.
A small spine in the females of Phyllodorippe armata (Fig. 29B). 

Dorippoidinae n. subfam.
The dorsally exposed sternite 8 of female Dorippoides fac-
chino (Fig. 16B) bearing an obscure prominence that is too 
elevated (as is sternite 7 that forms a granular carina) to be 
able to overhang pleonal somite 2; in D. nudipes (Fig. 16D) 
the tubercle-shaped process seems also non-functional.

Such a functional device of thoracic sternite 8 is absent in 
Medorippinae n. subfam. (Medorippe lanata: Fig. 22B) and 
Paradorippinae n. subfam. (Paradorippe granulata: Fig. 25B), 
in which the first two pleonal somites are slightly contained 
between the raised margins of sternites 7 and 8. In Philip-
pidorippinae n. subfam., the rather large process in Philip-
pidorippe philippinensis (Fig. 27B) just reaches the margin of 
the pleon and does not seem functional.

The telson of all dorippid females is wedged between the 
steep slopes of the sterno-pleonal cavity between the more 
or less raised edges of sternite 5, so that the pleon is gently 
secured at this level. The level reached by the telson, when 
properly positioned on the thoracic sternum, varies in Dorip-
pidae. In females of Dorippinae n. stat. (Dorippe quadridens
and D. sinica: Figs 12C; 13C, respectively), Heikeopsinae 
n. subfam. (Figs 20H; 21E, F) and Medorippinae n. subfam. 
(Medorippe lanata), the tip of the telson extends beyond the 
level of suture 4/5. It just reaches suture 4/5 in Dorippoidinae 
n. subfam. (Dorippoides facchino and D. nudipes: Fig. 18A, 
E, respectively), Paradorippinae n. subfam. (Paradorippe 
granulata), Philippidorippinae n. subfam. (Philippidorippe 
philippinensis: Fig. 27C), and Phyllodorippinae n. subfam. 
(Phyllodorippe armata: Fig. 29C).

PENIS AND COXO-STERNAL CONDITION

The dorippid penis typically consists of four portions: a 
proximal sclerotised and moveable penial bulb that is (to-
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gether with a small portion of the penial tube) the only 
exposed part of the penis (Guinot et al. 2013: figs 15A, 
B, E, 16A, B, C, 17A-C, 18A-C, 19A-C); a membranous 
portion of variable length, which may be partially covered 
by the bulb; a long penial tube, typically angled, and a 
soft terminal papilla, which may be rather long when fully 
everted. The bulb provides protection at the emergence 
of the penis. The penial tube, which varies from vertical 
and unprotected by the thoracic sternum (then being only 
covered by the pleon) to inclined or angled and variously 
covered by sternal portions, runs along a deep groove on 
the lateral side of the G1 basipodite, its distal end extending 
into a soft papilla inserted into a lateral foramen located at 
the base of the G1 endopodite. 

Dorippidae offers multistate characters of penis protection 
not found elsewhere in Eubrachyura. There are numerous pat-
terns of the coxo-sternal condition in Dorippidae (Guinot et al.
2013: 99-105, figs 15-19), compared to only one (though to 
be verified) in Ethusidae. Dorippids show a distinct sclerotised 
bulb whereas in Ethusidae the proximal portion of the penis 
is sclerotised but without forming a distinct structure (Guinot 
et al. 2013: figs 20A, B, 21B, 22A-C). The dorippid bulb has 
no relevance to a condylar location of the penis, as the penis 
emerges above the coxo-sternal condyle. On the opposite, an 
arrangement with the penis emerging from the extremity of 
the condyle (condylar protection of the penis) is shared by 
e.g. Orithyioidea Dana, 1852, Palicoidea, Retroplumoidea, 
Inachoididae pro parte (e.g. in Stenorhynchinae Dana, 1851, 
see Guinot 2012) (Guinot et al. 2013: 87, table 4), and prob-
ably in Hexapodidae. 

In the leaf-porter crab Neodorippe (Heikeopsinae n. sub-
fam.), the lengthening of the penis as well as other features 
(relatively small size; smooth, flattened and elongated carapace) 
are reminiscent of an ethusid. But in ethusids the penis is for 
the most part located along sternal suture 7/8 and is never 
angled, whereas in Neodorippe there are, like in dorippids, 
two distinct portions: a proximal portion inclined and a distal 
portion vertical to the body axis (Guinot et al. 2013: fig. 19C: 
N. callida; and fig. 20A: Ethusa mascarone (Herbst, 1785)).

The dorippid disposition varies: from a coxal gonopore, 
with a proportionally short vertical penis, unprotected by 
sternites 7 and 8, i.e., a (nearly) coxal condition, in Medorip-
pinae n. subfam. to a long and even very long penis, variously 
inclined and covered by the thoracic sternum, reflecting dif-
ferent character states of the coxo-sternal condition in other 
subfamilies, the Heikeopsinae n. subfam. having the longest 
penis, with the longest inclined part. This unique disposition, 
which is a synapomorphy of Dorippidae, differs from the pe-
nis protection arrangements found in other eubrachyurans, 
in which the penis usually runs along the suture 7/8 and is 
protected within an invagination of sternite 8 that forms a 
gutter, together with a varied juxtaposition of sternites 7 and 
8 (Guinot et al. 2013: figs 8I-K, 24, 32A-E, 44B).

G1
The morphology of the penis, G1 and G2, and their inter-
actions are strongly related to both the incomplete folding 

of the pleon and the dorsal position of its first somites that 
implies long G1 and G2 protopodites. As a result, the dorip-
pid G1 has a long protopodite that consists of an elongated 
coxopodite and a well-developed basipodite, which encircles 
most of the twisted endopodite. 

The dorippid G1 is a highly diverse structure (Fig. 31) 
(Holthuis & Manning 1990: 6, key to genera based on G1s; 
Sin et al. 2009: fig. 4; present paper, Key to dorippid subfamilies 
based on G1 and vulva). The presence of a basal lobe char-
acterises the Dorippinae n. stat., Dorippoidinae n. subfam., 
Medorippinae n. subfam., and Philippidorippinae n. subfam. 
The G1 is variable in proportion, narrow or robust, straight 
and simple or curved (regular or C- or S-shaped), and with 
subdistal and distal parts of various shapes, provided with one 
to four or more lobes that are rounded, auricular or pointed, 
and end in a sharp or twisted tip or in an irregular, spiniform 
or hook- or hammer-shaped process, sometimes with setae. 
The G1 is very similar in genera comprising several species 
(e.g. Dorippinae n. status, Paradorippinae n. subfam.), and it 
is fairly uniform in subfamilies comprising several genera (e.g. 
the Heikeopsinae n. subfam.). In total, seven main types of 
G1s can be recognised, corresponding to the seven subfamilies 
we distinguish, as follows. 

Dorippinae n. stat. 
G1 uniform in all species, relatively simple, straight, pro-
portionally slender, gradually tapering to a single apex, with 
subdistal setae; distal part relatively short, gently curved, with 
a tongue-shaped corneous process, tip bluntly rounded; basal 
lobe present, covered with numerous small denticles and with 
a prominent cluster of pappose setae on its tip (Figs 11C, D; 
13B; 31A).

Dorippoidinae n. subfam. 
G1 relatively simple, straight, with a simple, twisted apical 
process, ending either in a slender, long, spiral-shaped point 
(Dorippoides facchino) or in a flattened, rectangular, horn-
coloured projection produced into a narrow whip-like ap-
pendage (D. nudipes); basal lobe present, covered with several 
setae (Figs 17C; 31B).

Medorippinae n. subfam. 
G1 short, stout, abruptly turned outward and almost at right 
angles for nearly three-fourths of length; tip simple, setifer-
ous, directed laterally, with a very acute apex, without distal 
or subdistal lobe; basal lobe present, covered with numerous 
denticles and a row of pappose setae (Figs 4A; 22D, E; 31C). 

Heikeopsinae n. subfam. 
G1 long, stout proximally, then slender and elongate, inverted 
C-shaped, strongly bent and largely curved outward; apex 
tapering into a single process (Neodorippe simplex) or ending 
in three or four lobes: rounded lobe plus two unequal sharp 
distal processes in N. callida (Fig. 20E); three short, broad, 
petaloid subequal processes in Nobilum (Fig. 21D); several 
elongated, blunt-toped, unequal lobes plus subdistal and distal 
processes in Heikeopsis; no basal lobe. 
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FIG. 31. — Diversity of G1s in the seven dorippid subfamilies (schematic drawings): A, Dorippinae n. stat. (Dorippe quadridens); B, Dorippoidinae n. subfam. 
(Dorippoides facchino); C, Medorippinae n. subfam. (Medorippe lanata); D-F, Heikeopsinae n. subfam.: D, Heikeopsis ?japonica; E, Neodorippe callida; F, Nobilum 
histrio; G, Paradorippinae n. subfam. (Paradorippe cathayana); H, Philippidorippinae n. subfam. (Philippidorippe philippinensis); I, Phyllodorippinae n. subfam. 
(Phyllodorippe armata). (A-H, after Holthuis & Manning 1990; I, after Manning & Holthuis 1981). From Sin et al. (2009: fig. 4). Setae not always figured.
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Paradorippinae n. subfam. (see Preliminary note, p. 279). 
G1 very short, stout throughout, filling most anterior part of 
sterno-pleonal cavity, abruptly constricted to about mid-length, 
then bent; second part very swollen, elaborate with distinct 
bulbs bearing several more or less elongated, unequal apical 
processes, one of which may be hook- or hammer-shaped; 
no basal lobe (Figs 25C-E; 31G).

Philippidorippinae n. subfam. 
G1 short, thick basally, then regularly curved, distal third bent 
outwards; tip with a finger-shaped process and an auricular, 
inwardly directed ventral lobe; basal lobe present, thick, broad 
(Figs 28D, E; 31H). 

Phyllodorippinae n. subfam. 
G1 long, very slender, twisted at base, S-shaped, with a rather 
large inverse triangular main appendage, and ending in a 
narrow recurved subdistal spine; no basal lobe (Figs 30C, 
D; 31I).

Likewise, the Dorippidae displays a rather substantial 
morphological diversification of the vulvae (see below, Vul-
vae). How is the diversely ornamented distal portion of the 
eubrachyuran G1 distinctively conformed to fit the vulva 

and what degree of compatibility between the gonopods and 
the vulvae is necessary for mating? Very often, in Brachyura 
the vulvae and G1 require exact matching to each other for 
mechanical coupling, at most a simple adjustment between 
the gonopod and the vulva, and sometimes a ‘lock-and-key’ 
mechanism. These adjustments should include the size, thick-
ness, orientation and twist of the G1 as well as modification 
of its tip to facilitate its insertion into the vulvar opening 
and hold the gonopod and vulva in place. It is clear that the 
dorippid G1 fits the vulva of the corresponding species, and 
there is evidence for coevolution between male and female 
external genitalia. For example, in Paradorippinae n. sub-
fam., the large, exposed opening of the vulva must match 
the swollen, bulbous and elaborate distal part of the G1; 
in Heikeopsinae n. subfam., the narrow, vertically oriented 
or suboval, exposed vulva (Figs 20G, H; 21E, F; 32D-F) is 
adapted to receive the long, inverted C-shaped and strongly 
bent G1 (Figs 20E; 21D; 31D-F).

In summary, the Dorippidae shows considerable morpho-
logical diversification of male and female external reproduc-
tive structures, with also a highly varied arrangement of the 
penial region. This diversification may have contributed to a 
rapid and divergent evolution of this lineage.

A B C

D E F

G H I

FIG. 32. — Diversity of vulvae in the seven dorippid subfamilies (schematic drawings): A, Dorippinae n. stat. (Dorippe quadridens); B, Dorippoidinae n. subfam. 
(Dorippoides facchino); C, Medorippinae n. subfam. (Medorippe lanata); D-F, Heikeopsinae n. subfam.; D, Heikeopsis ?japonica; E, Neodorippe callida; F, Nobilum 
histrio; G, Paradorippinae n. subfam. (Paradorippe cathayana); H, Philippidorippinae n. subfam. (Philippidorippe philippinensis); I, Phyllodorippinae n. subfam. 
(Phyllodorippe armata, ♀ 13.0 × 19.0 mm, Guinean Trawling Survey, MNHN-IU-2021-8731 [= MNHN-B24199]). Setae represented only on B. A-H, modified from 
Holthuis & Manning (1990). 
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G2 
The dorippid G2, like G1, has a long protopodite (long 
coxopodite + basipodite). It is uniform in all the family, 
with a size approximately half the length of G1 (thus of ‘in-
termediate length’), straight-shaped, without a delimited or 
folded flagellum. 

VULVA (Fig. 32)
The dorippid vulva is located on thoracic sternite 6 as usual: 
it is never displaced forward, unlike the cases of the dis-
placed vulvae of some Eubrachyura such as Inachoididae, 
Palicoidea, Hymenosomatoidea (compare with anteriorly 
displaced spermathecal apertures in podotremes, e.g. of 
family Dromiidae, see Guinot & Tavares 2001: fig. 10; 
2003; Tavares & Franco 2004). The dorippid vulva lies very 
close to the press-button providing firm pleonal locking 
and, when the pleon is closed, it is uniformly covered by 
the posterior part of the pleonal somite 6 and, to a variable 
extent, by the telson as e.g. in Dorippe, Medorippe, Heike-
opsis, Nobilum, Paradorippe, Phyllodorippe (Guinot et al.
2013: 44). All dorippid vulvae have immobile opercula. 
Hartnoll (1968: 293, as Dorippe lanata) observed in Me-
dorippe lanata that ovulation is possible in mid-intermoult 
because the vulvar region has undergone local decalcifica-
tion shortly before egg-laying, rendering the operculum 
mobile, and that recalcification occurs shortly thereafter. 
It would be worthwhile to investigate if this was the case 
for all dorippids.

The dorippid vulva is highly diverse (Fig. 32). It varies 
greatly in location and position on thoracic sternite 6 (in a 
depression or on a prominence), in shape of the opening, and 
is more or less or not at all associated with a sternal ridge. 
The vulva of Phyllodorippe armata is pictured here for the first 
time (Figs 29D; 32I). In total, seven main types of vulvae 
can be recognised, corresponding to the seven subfamilies 
we distinguish, as follows:

Dorippinae n. stat.
The vulva has a uniform pattern in all species, i.e., it is located 
at the apex of the elevated portion of sternite 6 at the tip of 
a setose raised sternal ridge; opening rather large, rounded, 
not recessed (Figs 4B; 12D, E; 13D; 32A).

Dorippoidinae n. subfam.
Vulva medially, on outer side of clearly delimited globular 
whitish prominences (‘on raised, papilla-like tubercles’, see 
Holthuis & Manning 1990: 48, fig. 21h, i, Dorippoides fac-
chino), each very close to the other, in continuation of an 
oblique setose raised ridge; opening comparatively large, not 
recessed (Figs 17D; 18B, C, F; 32B). 

Medorippinae n. subfam.
Vulva situated on sternite 6 at outer margin of salient sternal 
prominence, in continuation of a setose sternal ridge; open-
ing very small, oval-shaped, recessed, barely roofed by sternal 
projection; histologically, opening enclosed by protruding 
parts of vagina (Hartnoll 1968: 293, as Dorippe lanata; Mori 

1986: 78; Holthuis & Manning 1990: 89, fig. 37c, d; Gui-
not et al. 2013: fig. 42C; Vehof et al. 2017: figs 1B, C, 2B) 
(Figs 4B; 32C).

Heikeopsinae n. subfam.
A single pattern in Heikeopsis and Nobilum (Figs 21E, F; 32D, 
E). Vulva, each clearly separated from the other, at inner part 
of sternal prominence that may form a rounded ridge; opening 
as long, extremely narrow, curved, vertically oriented slits, thus 
not entirely exposed (Holthuis & Manning 1990: figs 29e, 
f, as Heikea japonica; 43h, i, Nobilum histrio). In Neodorippe
(Figs 20F-H; 32F), slightly oblique on submedian area of ster-
nite 6, not sunken, thus completely exposed; opening suboval 
(Holthuis & Manning 1990: fig. 41b, c, Neodorippe callida). 

Paradorippinae n. subfam. (see Preliminary note, p. 279)
Vulva below distal part of suture 5/6, situated on more or less 
marked prominent part of sternite 6 and at end of a raised 
sternal ridge; opening large or even very large, rounded or 
crescent-shaped, widely exposed, completely visible on surface 
(Holthuis & Manning 1990: figs 45h, i, P. australiensis; 50h, 
i, P. granulata; 55i, 56i-k, P. polita; Vehof et al. 2018b: figs 2, 
3, P. granulata) (Figs 26C, D; 32G). 

Philippidorippinae n. subfam. 
Vulva quite distant from distal part of sternal ridge, situated 
on obliquely directed flank of flaired sterno-pleonal cavity, 
not very close to each other; opening not recessed, quite large, 
elongated, crescent-shaped (Holthuis & Manning 1990: 
fig. 57f, g) (Figs 27C, D; 32H).

Phyllodorippinae n. subfam. 
Vulva quite distant from distal part of setose sternal ridge, 
situated on raised flanks of narrow sterno-pleonal cavity, quite 
close together, and narrowly slit-shaped. (Figs 29C, D; 32I).

Based on the vulvae, the subfamilies can be roughly 
classified in three main groups, as follows: one group with 
Dorippinae n. stat., Dorippoidinae n. subfam., Medorip-
pinae n. subfam. and perhaps Phyllodorippinae n. subfam.; 
one group with Heikeopsinae n. subfam.; and one group 
with Paradorippinae n. subfam.; the position of Philip-
pidorippinae n. subfam. is enigmatic. But a more refined 
categorisation requires us to distinguish seven distinct types 
of vulvae, corresponding to the seven subfamilies recognised 
here and more particularly to the seven types of gonopods 
observed (Fig. 31) (see above).

AXIAL SKELETON

The axial skeleton of the Dorippidae is poorly known and was 
only briefly and partially discussed in Medorippe lanata by 
Guinot et al. (2013: 216, 217, 272, figs 46C, 47A) as exhib-
iting a plesiomorphic disposition, i.e., a regular longitudinal 
compartmentalisation, with phragmata extending further than 
the junction plate and reaching the median axis. A median 
line was considered absent in both sexes of Medorippe lanata, 
whereas a peculiar configuration was observed internally (in-
vaginations of the sternal floor, which could be assimilated to 
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a particular median plate), with a sexually dimorphic arrange-
ment: phragmata connected medially in males, but separated 
medially in females.

Hazerli et al. (2022: 9, fig. 1A) give an interesting interpre-
tation of the raised laminae and infoldings issued from the 
sternal floor, present only in males: they are not homologous 
to the median plate found in other hetrotreme taxa: we agree 
that a median plate, similar to that of other Eubrachyura, is 
effectively absent in Medorippe lanata. Hazerli et al. (2022) 
concur with Guinot et al. (2013: table 8) that the interos-
ternite 7/8 is directly connected to the sella turcica and the 
intertagmal phragma is connected to the interopleurite 7/8, 
with these authors adding that the latter is confluent with the 
sella turcica. Hazerli et al. (2022: 44, fig. 33) conclude in their 
phylogenetic analysis that, regarding this character, Medorippe 
lanata is “positioned as sister to a clade comprising Hetero-
tremata and Thoracotremata (not as a heterotrematan taxon 
as suggested by Jamieson & Tudge, 1990)”. This is a further 
argument in favour of the very special place occupied by the 
Dorippidae within the Eubrachyura. The study of the axial 
skeleton is not known for the different subfamilies recognised 
here: it would be interesting to see if the internal features 
also support the external differences observed in this paper.

CALLOSITIES, UNIQUE STRUCTURES AT THE BASE OF P3 
IN DORIPPINAE N. STAT. AND DORIPPOIDINAE N. SUBFAM.
Serène (1982: 1130) described and figured a whitish, cup-
shaped outgrowth at the base of P3 in two species of Dorippe. 
He figured (pl. 1, fig. 1, pl. 2, figs 1, 4) a large structure in his 
D. miersi (now D. tenuipes) and (pl. 1, fig. 3) a smaller one 
in his D. frascone (now D. quadridens). In their introduction, 
Holthuis & Manning (1990: 2) referred the structure found 
dorsally on P3 coxae in ‘members of Dorippe’ and in ‘females 
of Dorippoides’ to a ‘sausage-like callosity’, without giving a 
figure. Their generic diagnosis of Dorippe (Holthuis & Manning 
1990: 8) indicates the presence in both males and females of 
a “swollen, sausage-shaped, often whitish callosity, fused with 
posterolateral margin of carapace”, but no details are given in 
their specific descriptions of the five species of the genus. Their 
generic diagnosis of Dorippoides (Holthuis & Manning 1990: 
48) refers to a “dorsal, often whitish, sausage-like callosity, 
fused to posterolateral margin of carapace” on the P3 coxa of 
females, but no details are given in the specific descriptions 
of D. facchino and D. nudipes. Such a callosity has escaped 
the attention of other carcinologists, probably because it is 
hidden by the dorsally carried P4 and P5. Serène (1982) and 
Holthuis & Manning (1990) are credited with the detection 
of these enigmatic structure, whose function could, according 
to the first author, be related to the type of camouflage and 
of unknown function for the other two. 

The callosities are actually found only in two genera, Dorippe
and Dorippoides, at the base of P3, and are absent in other 
dorippids. In fact, different modalities can be recognised and 
distinguished. A simple pattern is found in both species of Dorip-
poides, being present in both sexes of Dorippoides facchino. The 
narrow shape of this pattern bears little resemblance to what 
Holthuis & Manning (1990) have termed a ‘sausage-shaped 

callosity’. Three more complex patterns are found in species of 
Dorippe (Figs 9C; 33C-H), the most elaborate being that of 
D. tenuipes (Figs 9D; 33G, H). Our examination reveals that 
these callosities represent a unique novelty of the Dorippidae, 
more diverse and complex than expected, and which would re-
quire per se study and histological analysis. Only a brief descrip-
tion of the external morphology will be given here, as follows.

Dorippoidinae n. subfam. 
The pattern is very simple, occurring as a small, thin structure 
in both sexes of Dorippoides facchino and, apparently, only 
in females of D. nudipes. Although this so-called callosity is 
hardly indurated and scarcely deserves the name of callosity, 
it can nevertheless be assimilated to a callosity, which can only 
be demonstrated by dissection. In D. facchino (Fig. 33A), 
the large coxa of P3 is articulated to the partially granular 
pleurite 6, which is widely exposed across the width of the 
coxa; between the two, there is a thick, movable membrane 
that is lined on the pleural side by a narrow calcified portion. 
This structure, reduced to a thin calcified band, which seems 
to be merely a continuation of the softer and more flexible 
articular membrane, is however different from the articular 
membrane of the other legs and may termed a callosity, even 
if it is not really hard, indurated. The ‘callosity’ is already 
present at the size of 13 mm carapace length. On P2 (at this 
level, pleurite 5 is only partially exposed as a small but salient 
posterior sclerite), the coxa joins the thoracic sternum through 
a narrow membrane, and it is impossible to discern a thin 
calcified portion present on the thoracic side. At P4 and P5, 
there is only a wide, very soft membrane. 

In Dorippoides nudipes, a callosity seems absent in males 
(Fig. 33B), whereas in females, on the thoracic side, between 
the heavily calcified pleurite 6 and the membrane, there is a 
thin indurated portion.

Dorippinae n. stat.
In the genus Dorippe, P3 has a callosity at its base, which is 
apparently similar in both sexes but varies according to species. 
(On P2, there is no callosity, only a rather wide, whitish mov-
able membrane). Three patterns can be recognised, as follows.

In Dorippe frascone (Fig. 33F), D. glabra (Fig. 15E, F, I),
D. sinica (Figs 9C; 10C, D; 33D, E), and D. trilobata (Fig. 15A, 
C, J), P3 bears a callosity that appears as a prominent, high, 
immobile, hemicircular structure, articulated on the pleural 
side (i.e., on the exposed pleurite 6); this calcified part bears 
short setae; a whiter area of peculiar histological texture lines 
the inner part of the callosity facing the coxa. Located at a lower 
level, the piece that articulates laterally (without a membra-
nous zone) on the exposed pleurite 6 by a very strong condyle 
that is difficult to identify without dissection. The callosity is 
similar in both sexes. 

In Dorippe quadridens (Figs 10A; 33C), instead of being 
hemicircular, the callosity, covered by some setae, has the ap-
pearance of an elongated and thickened bulge (perhaps more 
calcified in females, a condition to be verified on more abun-
dant material), only concave on the side of the coxa where 
a whiter area with a peculiar histological texture is found. 
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FIG. 33. — Callosities in Dorippoidinae n. subfam. (Dorippoides) and Dorippinae n. stat. (Dorippe): A, callosity reduced to a thin calcified band: Dorippoides fac-
chino (Herbst, 1785), ♂ 25.3 × 32.0 mm, Malaysia, Johore, Pontian, ZRC 1991.6672. B, no apparent callosity in male Dorippoides nudipes Manning & Holthuis, 
1986, ♂ 16.2 × 19.4 mm, Iran, ZRC 2017.1227. C, callosity as a thick, elongated bulge: Dorippe quadridens (Fabricius, 1793), ♂ 39.0 × 41.4 mm, Thailand, 
Pattani Province, ZRC 2003.0126. D-F, callosity as a hemicircular structure: close-up views from different angles: D, E. Dorippe sinica Chen, 1980. D, ♀ 36.2 × 
39.5 mm, China, Guangdong, Nanao Island, ZRC 1999.0470; E, ♂ 36.6 × 38.6 mm, Japan, Kochi, Shikoku, SMF 57855. F, D. frascone (Herbst, 1785), ♂ 29.7 × 
31.0 mm, Philippines, Exp. Panglao 2004, ZRC 2008.0076. G, H, callosity as an arched double cup: D. tenuipes Chen, 1980, South China Sea, ZRC 1999.0009: 
G, ovigerous ♀ 17.3 × 19.6 mm; H, ♂ 13.2 × 14.2 mm. Abbreviations: b, branchiostegite; c, callosity; cx2-cx5, P2-P5 coxae; f, sulcated part of coxa; l, one-
piece lateroventral part of coxa; m, membrane; p, pleon; pr, process of retention of female pleonal somite 2; pl6, exposed pleurite 6; P2-P5, pereiopods 2-5; 
r, rim of carapace posterior margin; s, strip along posterior rim; 1, 2, pleonal somites 1, 2; t, bottom of callosity with special texture; 7, 8, thoracic sternites 7, 8.
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In Dorippe tenuipes (Figs 9D; 33G, H), a more complex 
structure is present on P3 than in the above species. Between 
the coxa and the exposed pleurite 6 is interposed, without an 
intermediate membrane, an arched double cup, covered with 
short, stiff setae, showing a hollow laterointernal part, showing 
a characteristic soft histological texture and a white bottom. In 
contrast, the P2 coxa is separated from the carapace rim only 
by a completely soft movable membrane. The double arched 
cup of P3 corresponds to the protruding structure of other 
Dorippe species, but, in addition to being more developed, it 
has a very different shape; furthermore, the soft-textured area 
is not restricted to the inner part but extends along the entire 
length of the lateral parts of the cup. The nature of its tissues, 
with apparent cells, needs to be investigated histologically. 
Note that a small callosity, externally similar to that of larger 
individuals, is already present in a small specimen of 7.6 mm 
carapace length, from the Philippines, MUSORSTOM Exp., 
stn 73, Chen det. MNHN-IU-2018-5202 (MNHN-B18927). 
The callosity of D. tenuipes best fits the structure that Holthu-
is & Manning (1990) called ‘sausage-like callosity’, although 
in our opinion the resemblance to a sausage shape does not 
actually apply to any of them. We have not been able to find 
out what the callosities of D. irrorata are like.

Interestingly, the narrow and weakly calcified structure of 
Dorippoides facchino and in females of D. nudipes (Dorip-
poidinae n. subfam.), which is initially only a small calcified 
band of the articular membrane of the P3 coxa, appears to 
have thickened and hardened into a prominent bulge (Dorippe 
quadridens) or into a hemicircular structure (other Dorippe
species) located at the same site. A greater complexity is 
achieved in only one species of the genus, D. tenuipes, a spe-
cies whose behaviour and in particular the type of camouflage 
are unfortunately not known. 

The fact that these structures, whose homology does not 
seem to be in doubt, offer four distinct modalities in only 
two genera of Dorippidae and is absent in the other genera, 
is a new example of biodiversity within the family. The func-
tion of these callosities remains unknown, but, as the most 
developed are found in species of Dorippe that carry toxic 
animals (such as the toxic ‘fire urchin’ Asthenosoma varium
and jellyfish) for camouflage, a plausible hypothesis would 
be that it is a gland that can secrete mucus for protection? In 
the species of Dorippoides, which carry sea anemones capable 
of producing neurotoxins, the callosities are less developed. 
Other dorippid species, which, as far as we know, camouflage 
themselves with more harmless animals, do not possess such 
callosities. However, in contradiction with this hypothesis, 
there is the case of Dorippoides nudipes where, it seems, a cal-
losity would be only present in the females.

THE FEMALE REPRODUCTIVE SYSTEM: ITS EVOLUTION

AND UNIQUE DISPOSITION IN DORIPPIDAE

A recently discovered novel organisation in the two families 
of Dorippoidea, Dorippidae and Ethusidae (Hayer et al.
2016a, b; Vehof et al. 2017; 2018a, b; Vehof 2020), using 
both histology and magnetic resonance imaging (MRI) and 
microcomputed tomography (μCT) analyses, presents a new 

challenge by revealing that the female reproductive system of 
Dorippidae not only shows an amazing diversity across genera 
but also deviates from known types in the Brachyura. It is 
surprising to find such a variety of fundamentally different 
sperm storage organs in a family as small as the Dorippidae. 
Similar studies in other eubrachyuran groups show that their 
reproductive systems, whose variability was probably un-
derestimated, reveal characters that may be of considerable 
importance for understanding the phylogeny and evolution 
of Brachyura, hence the need to investigate the female sperm 
storage organs in all Eubrachyura. We can now state that in 
no other eubrachyuran family does the female reproductive 
system show such a strikingly diverse structural morphology 
as in the Dorippidae, nor a range of fertilisation from external 
to internal fertilisation.

As a preliminary, some general data will be reminded. 
The morphology of females related to sperm transfer and 
storage, as well as the male copulatory system, all leading to 
reproductive strategies and ultimately to fertilisation, show 
a high degree of modification in decapods. The histology 
of reproductive systems in a phylogenetic context discloses 
how internal organs, external structures, mating behaviour 
and fertilisation mechanisms have co-evolved. We agree with 
Bauer (1986) that the reproductive organs have considerable 
phylogenetic value, because the type of sperm storage reflects 
a range of related fundamental and conservative reproduc-
tive traits, such as female moulting patterns, ovarian growth, 
egg laying and embryo hatching. The anatomical diversity of 
seminal receptacles has a profound impact on the evolution 
of mating strategies that are adopted to minimise or avoid 
the risk of sperm competition. According to Bauer (1986, 
1994), the degree of complexity of the female sperm storage 
organ is a measure of phylogenetic distance from the ancestral 
state, with the lowest level of complexity demonstrated by 
a spermatophoric mass that simply adheres to the chitinous 
surface around the female gonopore and then to the ventral 
cephalothorax, thus with little modification in this body 
region. The evolution of the genital area is enhanced by the 
invagination of sternite 6 to form an open, then closed, re-
ceptacle, offering better protection to the spermatophores.

The study of the reproductive system is particularly appro-
priate for Brachyura since the gonopores are not uniformly 
situated in the group, with a radical change in their location 
(i.e., trajectories of the genital ducts and their connections) 
occurring in both females and males. The shift from an ap-
pendicular position (as in other decapods) to a more central, 
sternal body position has been considered an evolutionary 
process (Guinot 1977, 1978, 1979a; Guinot et al. 2013). The 
following conditions are observed (Figs 34A left; 36D): only 
perforation of the coxae, and both female and male gonopo-
res being appendicular (podotreme crabs); female gonopores 
being the first to abandon their appendicular location on P3 
coxae and (presumably) substituted by vulvae on thoracic 
sternite 6 (Eubrachyura), with the oviduct connection being 
performed with a sternal chamber rather than with the P3 
gonopore (Heterotremata); male gonopores abandoning their 
appendicular location on P5 coxa and substituted by their 
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emergence on sternite 8 (Thoracotremata). The heterotreme-
thoracotreme distinction results from two different trajectories 
of the ejaculatory duct, either through the P5 coxa (Hetero-
tremata) or through the thoracic sternum (Thoracotremata), 
with in both cases a perforation of the thoracic sternum by 
the oviduct via the vagina and vulva (Guinot et al. 2013: 
fig. 1B-E). It was quite logical to attribute these changes to 
the intercalation of a large sternal part between the legs, more 
properly to a posterior expansion of the thoracic sternum. 
Is this interpretation correct, was it a carcinisation event? 
McLay & López Greco (2011) followed Guinot’s hypothesis 
that the shift of the female and male gonopores towards the 
thoracic sternum was a consequence of carcinisation, with 
the main changes in body shape during carcinisation being 
a progressive widening and shortening of the cephalothorax. 
With coxal female gonopores and a narrow thoracic sternum 
in both sexes, males can use the gonopods to deposit sper-
matophores around each gonopore and carry out fertilisation. 
But when the cephalothorax shortens and widens, the space 
between the gonopods has not the potential to widen, and all 
the more so as the male sternopleonal cavity remains narrow: 
the gonopods cannot therefore reach the female gonopores, 
and spermatophores can no longer be deposited (Guinot & 
Quenette 2005). Males are adapted to transfer spermatophores 
to a central position on the thoracic sternum, so that no sud-
den change is required on their part. Female sternal gonopores 
were favoured, and carcinisation made the female pleon wider 

and shorter, with the advantage of developing a large brood 
chamber where external fertilisation can take place; the male 
pleon (enclosing the gonopods) became shorter and folded, 
but remained narrow like in the ancestor. Many questions 
remain unanswered, including the perennial problem of the 
origin of crab gonopores, the ontogeny of the female thoracic 
sternum, the reproductive apparatus and the like, which, in 
short, concerns the polarity of characters during evolution, 
the polarity of the carcinisation process.

Controversies have arisen regarding the monophyly of the 
three brachyuran subsections in their current compositions 
and their interrelationships. In opposition to a fairly broad 
consensus since these taxa, although debated, are widely 
(presumably reluctantly) used, many studies have argued 
that Podotremata and Heterotremata were paraphyletic and 
Thoracotremata nested within Heterotremata (e.g. Sternberg 
et al. 1999; Sternberg & Cumberlidge 2001a, b; Ahyong et al.
2007; Ji et al. 2014; Shi et al. 2015, 2016, Shih et al. 2015,  
2016a, b; Chen et al. 2018; Davis et al. 2022). Molecular 
analyses by Yuhui et al. (2017: 50) showed a strongly or weakly 
supported monophyletic Podotremata based on two different 
datasets and, in both cases, Podotremata as a sister group to the 
eubrachyurans with a relatively high nodal support. The first 
expanded mitochondrial phylogenetic tree of Thoracotremata 
including four superfamilies (Grapsoidea, Ocypodoidea, Pin-
notheroidea, and Cryptochiroidea) by Sun et al. (2022: fig. 5) 
provided some new information on phylogenetic relationships, 
with Pinnotheroidea forming a basal and monophyletic group. 
According to Sun et al. (2022: 1), the symbiotic groups, the 
cryptochiroids and pinnotheroids, display variable mitochon-
drial gene orders, providing evidence for possible correlations 
of rearranged mitochondrial gene orders to the adaptations to 
specialised lifestyles. Recently, the interfamilial relationships 
of Thoracotremata, using 10 molecular markers and exem-
plars from all nominal families have been resolved to prepare 
a new taxonomy consistent with phylogenetic relationships 
(Tsang et al. 2022). In the genetic study of thoracotremes by 
Kobayashi et al. (2023: 7), the phylogenetic placements of 
Pinnotheridae and Cryptochiridae were not resolved in the 
ML phylogenies, whereas Pinnotheridae + Ocypodidae and 
Cryptochiridae + Grapsidae MacLeay, 1838 were highly sup-
ported in the Bayesian phylogenies.

In any case, there are three major groups of crabs: po-
dotremes, with spermathecae, with P3 and P5 bearing the 
female and male gonopores respectively, and with, for most 
of them, a carrying behaviour implying P4 and P5; hetero-
tremes, with vulvae, with only P5 bearing the male gonopores; 
and thoracotremes, with vulvae and where the legs are freed 
from any reproductive role. It is beyond the realm of pos-
sibility (especially for a taxonomist who has worked for over 
50 years on all extant crabs and more recently has become 
fully involved in the palaeontological data) to comment here 
on ‘decarcinized crabs’ defined as the result of evolution away 
from the carcinised body plan, the secondary loss of the crab-
like habitus (Scholtz 2014: 97, 101; Keiler et al. 2017; Luque 
et al. 2019: figs 1, 2A-D; Wolfe et al. 2021), some statements 
of these authors being inconsistent with our view.
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FIG. 34. — A, schematic cross-section of thoracic region at level of P3 to 
show in one diagram the two distinctive arrangements of female organs in 
Brachyura. On left, a typical podotreme, with coxal openings; on right, a typical 
eubrachyuran, with sternal openings or vulvae; B, schematic representation of 
the two types of brachyuran seminal receptacles, either of ventral type (left), 
or of dorsal type (right), and their connection to the oviduct (see Diesel 1991). 
Abbreviations: a, spermathecal aperture; cx, coxa; g, coxal female gonopore; 
od, oviduct; ov, ovary; sp, spermatheca; sr, seminal receptacle; st, thoracic 
sternum; v, vulva; vg, vagina. Modified from Hartnoll (1968: fig. 1), Guinot (1978: 
fig. 1; 1979a: fig. 38) and Vehof (2020: fig. 19).
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Before discussing the specific case of fertilisation in the 
Dorippidae, it is worth recalling the prevailing concepts on 
the evolution of sperm storage in Brachyura. In decapods, 
Bauer (1986: 314; 1994: 716) defined the ‘thelycum’ as “any 
external modification of the female posterior thoracic sternites 
or coxae related to sperm transfer and storage”, whereas the 
‘spermatheca’ was defined as “any exoskeletan invagination for 
sperm storage”, both of which are not fertilisation sites. The 
female genital duct opens into the gonopore, and the semi-
nal receptacle opens separately. A higher level of complexity 
could be demonstrated by the development of protuberances, 
depressions, evaginations or invaginations of the female exo-
skeleton, the most highly modified set of genitalia culminating 
in Brachyura (Bauer 1986). Before the 1990s, the same term 
‘spermatheca’ was used for all brachyurans (Hartnoll 1968, 
1969). After the separation of the podotreme crabs from the rest 
of the Brachyura (Guinot 1977, 1978), the distinction between 
the two reproductive systems within the Brachyura began to 
be considered. Diesel (1991) distinguished the ‘thelycum’ of 
Podotremata from the ‘seminal receptacle’ of Eubrachyura. 
Tavares & Secretan (1993) suggested restricting the applica-
tion of the term ‘spermatheca’ to the sperm storage structure 
derived from phragmata 7/8, i.e., only for the intersegmental 
cuticular invagination found in podotreme crabs, and using 
the term ‘seminal receptacle’ for the sperm-storage structure 
associated with the ovary found in Eubrachyura. Bauer (1994) 
argued that the term ‘spermatheca’ (considered synonymous 
with ‘seminal receptacle’) should be retained in its general 
sense, i.e., any enclosed space related to extended storage 
of sperm; accordingly, the same term could be considered 
appropriate to describe the function of the organs holding 
sperm, all the more so as ‘spermatheca’ is a general term used 
in many animal groups without any further consideration. 
However, since the two structures encountered in Brachyura 
involve two different parts of the thoracic sternum and are 
therefore not homologous, and in order to avoid confusion, the 
definition that suits the two distinctive conditions has begun 
to take precedence. Most recent authors (except some, e.g. as 
Sal Moyano et al. 2010; Lautenschlager et al. 2010; Rodgers 
et al. 2011; Jensen & Bentzen 2012) currently distinguish 
between the two brachyuran oganisations by using ‘seminal 
receptacle’ for Eubrachyura, as opposed to the spermatheca 
of podotremes. Whether the spermathecae of all podotreme 
lineages are homologous is another issue.

Thus, it was the discovery of two fundamentally different 
types of female reproductive systems and mechanisms of sperm 
storage and fertilisation in Brachyura that revealed two inde-
pendent solutions for sperm storage and insemination. In the 
podotreme condition (Figs 34A left; 36A), the female genital 
apparatus consists of two completely independent structures: a 
gonad comprising the ovary and the oviduct opening through 
a gonopore on P3 coxa; and a separate spermatheca, i.e., the 
storage chamber, derived from a split between the plates of 
the intersegmental phragma 7/8, without any connection to 
the gonad and opening through an independent aperture at 
the end of sternal suture 7/8, often far from the coxal gonop-
ore (Hartnoll 1968: fig. 1 left; 1975; Guinot 1978: fig. 1 left; 

Tavares & Secretan 1993: fig. 1E-G; Bauer 1986: table 1; 
1994; Guinot & Tavares 2001; Guinot & Quenette 2005; 
McLay & López Greco 2011; Guinot et al. 2013: fig. 1; López 
Greco 2013: fig. 15.4A; McLay & Becker 2015: fig. 71-4.2 
left; Davie et al. 2015a: fig. 71-2.19A, 71-2.20A; Becker & 
Scholtz 2017; Becker & Bauer 2020). As the sperm storage 
chamber is separate from the oviduct and coxal gonopore, 
the gametes meet outside the female’s body, fertilisation is 
external, with egg release from the gonopores coordinated 
with sperm expulsion from the spermatheca. The podotreme 
reproductive system shows a complete spatial division into 
two structures: the storage site chamber (the spermatheca), 
entirely cuticular, lined with chitin, of ectodermal origin; 
and the genital ducts of mesodermal origin. The duration 
of sperm storage is short, since at moult, during the process 
of exuviation (ecdysis), the spermatheca is shed like the old 
exoskeleton, and all stored sperm is lost (Vernet-Cornubert 
1957; Hartnoll 1975). Until now, the podotreme reproduc-
tive system has been described only in terms of gross mor-
phology and macroscopic structures, and the mechanism of 
fertilisation is poorly known. But new data have been recently 
published on the reproductive anatomy of podotremes and 
on the spermatozoal ultrastructure of Dromiidae leading to 
a molecular analysis (Garcia Bento et al. 2019a, b). 

The eubrachyuran condition (Figs 34A right, D) has hitherto 
been considered to follow the same common arrangement, 
with internal fertilisation (i.e., outside the vulva) being an 
apomorphy for the group. The pouch-like seminal receptacle, 
which corresponds to an enlargment of the genital tract, is 
part of the gonad, is directly connected to the ovary via the 
oviduct and opens via the vagina (i.e., a cuticle-lined duct) 
into the vulva (i.e., a cuticular invagination of the thoracic 
sternite 6). The first contact of oocytes and sperm occurs in-
ternally, this internal fertilisation being in complete contrast 
to the external fertilisation of podotreme crabs (Gordon 1950; 
Hartnoll 1968, 1979; Guinot 1977, 1978: fig. 1; Bauer 1986; 
Diesel 1991; Tavares & Secretan 1993; Guinot & Tavares 
2001; Tavares & Franco 2004; Guinot & Quenette 2005; 
Sal Moyano et al. 2010; McLay & López Greco 2011; Becker 
et al. 2011: fig. 1; Guinot et al. 2013; López Greco 2013; Zara 
et al. 2014; Hayer et al. 2015; McLay & Becker 2015: fig. 71-
4.2 right; Antunes et al. 2016; Becker & Scholtz 2017; Souza 
et al. 2017; Garcia Bento et al. 2022). Typically, the seminal 
receptacle, which serves as a site of reception and storage, 
spermatophore dehiscence and sperm maintenance, consists 
of an ectodermal and a mesodermal part (see López Greco 
2013: fig. 15.5B for more details). Only the cuticular portion 
is shed at moult, and the sperm material stored in glandular 
epithelia can be retained for extended periods beyond moult 
for fertilisation of consecutive broods without copulation.

The evolution from podotreme to eubrachyuran condi-
tion is considered to be the result of several changes: loss of 
the coxal gonopore on the pereiopod coxa of sternite 6 (P3); 
invagination of the surface of sternite 6 (vulva); loss of the 
spermatheca; and formation of an internalised chamber, the 
seminal receptacle, which is partly ectodermal, partly meso-
dermal. The seminal receptacle is incorporated into the genital 
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structure, sometimes apparently without morphological divi-
sion, and only the different nature of the precise portions is 
indicative of their functions, either as a sperm storage area 
or as a chamber for insemination or fertilisation. The path-
way by which the podotreme spermatheca might evolve into 
eubrachyuran vulvae was discussed by Hartnoll (1979: 82, 
fig. 5) in searching how the raninid spermathecal apertures 
on sternite 7, lying in endosternite 7/8, could ‘capture the 
oviducts’ and move to sternite 6. This hypothesis has not been 
supported by dissection on fossil raninoids (Van Bakel et al.
2012a: 160, fig. 60). Similarly, Guinot & Quenette (2005) 
researched by which process the podotreme spermathecae 
with secondary openings on sternite 7 may have come to 
open on sternite 6 and become eubrachyuran vulvae; they 
concluded (2005: 332) that “the pathways of change for 
the female condition are unknown, and there is no evidence 
for a transition between the podotreme and eubrachyuran 
organisation”. Scholtz & McLay (2009: 4) also questioned 
how the sternal eubrachyuran vulvae might be derived from 
spermathecae found in podotreme groups. McLay & López 
Greco (2011) agreed with Guinot & Quenette (2005), stat-
ing that the eubrachyuran connection between the oviduct 
and a sternal chamber, with the consequent elaboration of 
seminal receptacles, has the advantage of allowing a reproduc-
tive autonomy for females through trans-moult sperm reten-
tion, a major evolutionary advance. Vehof (2020: 93) came 
to the same conclusion as Guinot & Quenette (2005), but 
referring only to McLay & López Greco (2011). The ques-
tion of Becker & Scholtz (2017: 103) “Have eubrachyurans 
lost spermathecae and replaced them with more efficient 
sperm storage systems, that is, seminal receptacles?” requires 
an explanation of the loss of spermathecae and the origin of 
seminal receptacles. The underlying issue that is ultimately 
addressed: is the vulva a neoformation?

Of particular interest is the sperm storage condition in the 
Cyclodorippoidea (or Cyclodorippiformia Guinot, Tavares & 
Castro, 2013), which has long been grouped with the Dorip-
pidae (Guinot 1977; Guinot et al. 2013) and, together with 
the Raninoidea, forms the Archaeobrachyura sensu Guinot & 
Tavares, 2001 as opposed to the Podotremata sensu stricto. Since 
some carcinologists suspected Cyclodorippoidea as a potential 
sister group to Eubrachyura, could a transition between Cyclo-
dorippoidea and Dorippidae be possible? Guinot & Quenette 
(2005: 309, fig. 23) showed that the arrangement in both 
Cyclodorippidae and Cymonomidae is typically podotreme, 
with paired spermathecae formed by the forwardly extended 
and anteriorly modified sutures 7/8 and with gonopores on 
the P3 coxae. The histology of spermatheca studied by Vehof 
(2020) in several species shows no relationship to the seminal 
receptacles of Dorippidae and other Eubrachyura. 

Regarding the P3 coxal gonopore, one observation should 
be noted. According to Becker & Scholtz (2017: 94, figs 9A-
D, 10A-C), the gonopore of the homolids Paromola cuvieri
(Risso, 1816) and Homologenus malayensis Ihle, 1912 is closed 
by a mobile muscular operculum so that the opening is actu-
ally narrower. A similar but smaller closing mechanism of the 
gonopore is found in two cyclodorippoids: the bulge in the 

cuticular protrusion that prevents direct access to the oviduct 
is retractable by means of muscular attachments (Vehof 2020: 
figs 15DF, 16A-C). This is reminiscent of the integument, 
i.e., the operculum, that blocks the lumen of the vagina and 
more or less occludes the entrance of the vulva in many eu-
brachyurans, notably in dorippids (but operculum absent in 
ethusids). There are several types of opercula in Brachyura, 
present or not in Heterotremata, seemingly constant in Thora-
cotremata (Souza et al. 2017) but diverse: soft, calcified, hard, 
freely movable, fixed, immovable, temporarily decalcified or 
pushed by a terminal hook of the G1 (Guinot et al. 2013: 
26, 39, 41, 65, figs 6, 36). 

The situation for the Dorippidae 
It has recently been discovered that species of the family 
Dorippidae show an amazing variety of female reproductive 
systems that differ from those of other eubrachyurans and 
even deviate from the known types in Brachyura. This is not 
really unexpected given the diversity already encountered in 
other morphological characters, in particular sexual ones, in 
particular sexual ones. It is further evidence of the diversity 
of Dorippidae, albeit on a completely different scale (internal 
anatomy) than the morphological features used so far. Due to 
the relatively high number of species of Dorippidae analysed 
histologically to date, this is an additional feature supporting 
the subfamilies recognised here. 

Five dorippid species studied (Dorippe quadridens, D. sinica, 
Dorippoides facchino, Medorippe lanata, Paradorippe granulata) 
have prominent cuticular structures flanking the oviduct ori-
fice. Not identified by Hayer et al. (2016a) and represented 
only in D. sinica, they are referred to as ‘valve-like structures’ 
or simply ‘valves’ by Vehof et al. (2017: figs 2, 3, 5, 6A-G) 
and Vehof (2020: figs 7D, F, G, table 2). These valves seem 
to be restricted to dorippids. However, instead of valves, the 
oviduct entrance is separated from the seminal receptacle by 
several cuticle folds in Heikeopsis, Neodorippe and Nobilum
(Vehof 2020: figs 6A, C, D, 17; table 2); the condition is not 
described in Philippidorippe philippinensis.

In podotremes, the openings of the oviducts, i.e., the go-
nopores, open at the P3 coxae (Figs 34A left; 36A), whereas 
typically in eubrachyurans the oviducts, which are internally 
connected to the sperm storage organs, open in the sperm 
storage organ itself. But the Dorippidae is an exception, as 
the oviducts are not directly connected to the sperm storage 
organs but rather to the vaginae or even vulvae (see Fig. 36B) 
(at least, in the Paradorippinae n. subfam., where a vagina 
is missing).

According to Hayer et al. (2016a: 455-463, figs 1-6), in 
Dorippe sinica the seminal receptacle is an invagination of 
thoracic sternite 6, a separate structure not connected to the 
oviduct, and there is, typically as in all Eubrachyura, a vulva 
(Fig. 35A). But this vulva differs by an extension located 
next to the vagina, which is the continuation of the oviduct; 
the vulvar extension and the vagina open simultaneously in 
the vulva site; lined by cuticle and therefore of ectodermal 
origin, this vulvar extension is considered an invagination 
of the vulva. The contemporary histological study by Vehof 
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et al. (2017: figs 1E, 2A, 6, 7) of Dorippe quadridens and 
D. sinica (Figs 35A, B; 37) showed full conformity of the 
reproductive systems in both species, making this a generic 
character and, even more so, a subfamily criterion of the 
Dorippinae n. stat.. Hayer et al. (2016a: fig. 6) suggested 
that in Dorippe sinica the contact of the oviduct with the 
thoracic sternum occurred independently of the invagination 
at the initial sperm storage site, with the lack of connection 
between the ovary and the seminal receptacle enabling only 

external fertilisation at the vulva opening. However, this 
organisation of the ventral part of the female reproductive 
was interpreted differently by Vehof et al. (2017: 281) who 
argued that Hayer et al. (2016a: fig. 2) defined the entire 
ventral part of the dorippid vagina as a vulva and who pos-
tulated a clear separation of the female reproductive system 
into the seminal receptacle and vagina on the one hand, and 
the oviduct and ovary on the other. It is true that the vulva 
is only the outermost structure of the vagina, and that the 
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FIG. 35. — Schematic illustrations of female reproductive systems in representatives of four dorippid subfamilies: A, B, Dorippinae n. stat.: A, Dorippe sinica Chen, 
1980, as interpreted by Hayer et al. (2016a: fig. 2); B, Dorippe quadridens (Fabricius, 1793) and D. sinica, as interpreted by Vehof et al. (2017: fig. 2A); C, Me-
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plb, posterolateral bursa; sr, seminal receptacle; vg, vagina; v, vulva.
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vagina is situated between the vulva and the oviduct orifice. 
According to Vehof et al. (2017, 2018b; Vehof 2020: figs 17, 
20, 22), this division into two distinct units was apparently 
overestimated by Hayer et al. (2016a), and there are actu-
ally two twin bursae near the oviduct orifice that should be 
considered accessory sperm storage structures; the vaginae of 
D. quadridens and D. sinica are so short that the first contact 
of spermatozoa and oocytes would occur somewhat deeper 
inside the body. This raises the question of the initiation of 
fertilisation, which is in fact ‘neither internal nor external’ 
in these species.

In summary, several characters substantially distinguish the 
reproductive system of the Dorippinae n. stat.: presence of 
two separate structures, both opening directly and indepen-
dently into the vulva site; direct connection of the endodermal 
oviduct to the vulva via a highly specialised concave vagina; a 
seminal receptacle of ventral type (Fig. 34B), of ectodermal 
origin, completely cuticle-lined, and with additional sperm 
storage structures, the bursae, at the transition between the 
seminal receptacle and the vagina; ovary and oviduct not 
connected to the seminal receptacle, thus representing an 
independent part of the reproductive system; connection 
between oviduct and ovary via a single distinct opening to 
the vulvar extension.

The female reproductive system of the Dorippoidinae 
n. subfam., based on Dorippoides facchino studied by Vehof 
(2020: 55, figs 7E-G, 17, 20, 22), consists of paired ovaries 
and twin sperm storage organs (bursae) that open through the 
vaginae and vulvae onto the thoracic sternite 6. The sperm is 
stored in the bursae, which are completely cuticle-lined and 
very unequal in size and shape; the oviduct presumably opens 
directly into the vulva, the vagina being very short and the 
entrance to the bursae being close to the oviduct orifice and 
the vulvar aperture (Fig. 37). The initiation of fertilisation is 
as in the Dorippinae n. stat..

The quite distinct female reproductive system of Medorippe 
lanata (Figs 35C; 36B; 37), thoroughly investigated by Ve-
hof et al. (2017: figs 1A, 2B, 3-5) and Vehof (2020: 72, 73, 
figs 17, 20, 22), supports the separate status of Medorippinae 
n. subfam. A single sperm storage organ occurs on each side 
of the body (as in Heikeopsinae n. subfam. and other Eu-
brachyura). The seminal receptacle, partly not cuticle-lined 
but glandular-lined, is secretory. The relatively small glandu-
lar area possesses a somewhat different tissue composition: 
multilayered, this secretory tissue slightly differs from those 
of other heterotremes. Medorippinae n. subfam. is the only 
dorippid subfamily with a glandular-lined sperm storage organ. 
Fertilisation is internal. All this implies that the medorippine 
system would have evolved independently of those of other 
eubrachyuran groups; in addition, the accessory sperm stor-
age structure, the bursa, is missing.

Species of the three genera Heikeopsis, Neodorippe and 
Nobilum, which form the subfamily Heikeopsinae n. sub-
fam., have a similar female reproductive system according 
to Vehof (2020: figs 4-6, 17, 20, 22, table 2), who, based 
on this character, recognised a ‘Heikeopsis-clade’. There 
are two ovaries and two seminal receptacles that open 

through the vagina and vulva onto thoracic sternite 6 
(Figs 35E; 37). These two sperm storage chambers (e.g. a 
single sperm storage organ on each side of the body, as in 
Medorippinae n. subfam.) and their direct connection to 
the oviducts (instead of cuticular valves, cuticle lamellae 
shield the oviduct orifice from the lumen of the seminal 
receptacle, a character considered an apomorphy of the 
group) resemble the condition in other Eubrachyura, as 
does internal fertilisation. 

Another kind of sperm storage organ, an entirely new 
type, studied in Paradorippe granulata (from China Shan-
dong, Tiaozhou Bay) by Vehof et al. (2018a: 68, 2018b: 82, 
figs 1-5; Vehof 2020: 78, 86, figs 17, 20, 22), characterises 
Paradorippinae n. subfam. (Figs 35D; 37) (see Preliminary 
note, p. 279). Significantly different from those of all other 
eubrachyurans studied to date, it exhibits the following 
characters: absence of a seminal receptacle and vagina (a 
truly unique case); sperm stored in four cuticle-lined bur-
sae (‘twin bursae’), two on each side of the paired oviducts 
(twin sperm storage systems, equal in size); bulbous male 
gonopod with several terminal processes adapted to transfer 
sperm into the twin female bursae. Paradorippe granulata, 
which deviates from all other dorippids, is the first known 
eubrachyuran crab lacking a seminal receptacle and vagina, 
the presence of a seminal receptacle having been considered 
to date a synapomorphy of Eubrachyura. Since the oviducts 
and bursae have no internal connection and open into the 
vulva through separate pores, the first contact of spermatozoa 
and oocytes would only take place when the gametes pass into 
the vulva, i.e., would occur outside, in the vulva opening. 
Thus, already initiated in Dorippinae n. stat. (as postulated 
by Hayer et al. 2016a in Dorippe sinica), a totally external 
fertilisation would take place in Paradorippinae n. subfam., 
challenging the commonly held concept of internal fertilisation 
in eubrachyurans, a mode so far considered an apomorphy 
of the Eubrachyura (often referred to as ‘true crabs’) as op-
posed to podotremes whose fertilisation is external. Given 
the morphology and orientation of the bursa and seminal 
receptacle in Dorippe on the one hand, and the twin bursae 
in Paradorippe granulata on the other, it is questionable 
whether the seminal receptacle of Dorippe is homologous 
to one of the twin bursae of P. granulata, implying that the 
condition in P. granulata would either be the result of the 
reduction of a well-developed seminal receptacle and bursa 
or the plesiomorphic character state of the dorippid repro-
ductive system (Vehof et al. 2018b: 89).

In the Philippidorippinae n. subfam., studied by Vehof 
(2020: 51, 57, 70, figs 8, 17, 20, 22, table 2) based on Philip-
pidorippe philippinensis (poorly preserved, so histological results 
are fragmentary), the female reproductive system consists of 
paired ovaries and large, fully cuticle-lined and sac-like twin 
bursae of equal size (Fig. 37).

The Dorippidae is unique in the Eubrachyura in its great 
diversity of sperm storage organs and its various fertilisation 
sites. According to Vehof (2020: 70, 74), identifying patterns 
of sperm storage organs in the Dorippidae is difficult because 
all characters differ fundamentally within the family, with 



317 

New subfamily classification of Dorippidae

ZOOSYSTEMA • 2023 • 45 (9)

each species “marching to a different drummer”, so that “a 
continuous spectrum from external to internal fertilisation 
is developed”.

Are the podotreme spermatheca (Fig. 36A) and the dorip-
pid seminal receptacle (Fig. 36B) homologous or convergent? 
Is the separate ectodermal sperm-storage chamber of some 
dorippids a spermatheca, as in podotreme crabs? It is in fact, 
as in podotremes, an independent cuticular structure, outside 
the rest of the reproductive system (which leads to external 
fertilisation); but, unlike podotremes where it derives from 
a split between the plates of the intersegmental phragmata 
7/8, in dorippids there is, instead, a cuticular invagination of 
sternite 6, a vulva. On the other hand, it does not conform 
to the sperm storage organ of typical Eubrachyura (Figs 36D; 
37) since it is not directly connected to the oviduct, thus is 
not integrated into the gonad; furthermore, the fertilisa-
tion pattern is different. According to Garcia Bento et al.
(2019b), the spermatheca of dromiids and the reminiscent 
seminal receptacle of dorippids seem to be convergent: it is 
quite obvious that even a homology cannot be established 
since the organs, their positions on the body and connec-
tions are different.

To the questions that arise, Vehof et al. (2017: 286; 2018b: 
89) answered the following. The occurrence of concave vaginae 
and ventrally located oviduct orifices in Dorippidae and other 
representatives of early diverging heterotreme lineages, such 
as Majoidea (González-Pisani et al. 2011), supports the pos-
sibility that a ventrally located oviduct orifice and a concave 
vagina may in fact be plesiomorphic characters. Given the 
complete cuticle lining of the seminal receptacle in dorippids, 
if complete cuticularisation of the seminal receptacle is an-
cestral to eubrachyurans including Dorippidae, the situation 
in Medorippe lanata (with a relatively small glandular area) 
and in other eubrachyurans (with a non-cuticle glandular 
region) must be the product of convergent evolution, under 
the likely assumption that Dorippidae is monophyletic. [In 
our opinion, there is no doubt that Dorippidae is monophy-
letic]. Are the seminal receptacles associated with internally 
initiated fertilisation really apomorphies of Eubrachyura or 
may they have developed later or even evolved independently 
several times within that group? We will not attempt to make 
interpretations of the scenarios and are reticent to conjecture 
how the female reproductive system of the dorippids and 
that of other eubrachyurans may have evolved. The simplest 
observation is that some dorippids exhibit ancestral sperm 
storage, with a plesiomophic characer state of their female 
reproductive system, and the only evidence is that arrange-
ments among the Dorippidae show several character states. 
All this corroborates the high diversity of the Dorippidae and 
also its uniqueness among the Eubrachyura.

In conclusion, the diversification of the female reproduc-
tive system of the Dorippidae, which differs fundamentally 
from that of other Eubrachyura, is reflected in the shape of 
the seminal receptacle (but absent in Paradorippinae n. sub-
fam.), the occurrence and shape of the bursae, the location 
of the oviduct orifice, and the fertilisation sites (Vehof 2020: 
70, fig. 17). Admittedly, it has not been possible for histolo-

gists to retrieve a ground pattern for the Dorippidae nor to 
determine whether a twin system as in Dorippinae n. status, 
Dorippoidinae n. subfam., and Paradorippinae n. subfam., or a 
single system as in Heikeopsinae n. subfam and Medorippinae 
n. subfam. represents the plesiomophic state in the family.
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FIG. 36. — Schematic reconstructions of some female reproductive systems in 
Brachyura: A, in a podotreme crab, with spermatheca as cuticular invagination 
derived from a split between plates of intersegmental phragma 7/8, independ-
ent of the rest of reproductive system (gonopore on P3 coxa), and with exter-
nal fertilisation; B, in Dorippe sinica (Dorippinae n. stat.), with glandular and 
cuticle chambers independent of seminal receptacle (not connected to ovary) 
and extension of vulva where fertilisation can take place (from Hayer et al.
2016a: fig. 8A). In Paradorippinae n. subfam. (not shown, but see Fig. 35D), 
without seminal receptacle, the fertilisation occurs externally in vulva opening 
(according to Vehof et al. 2018b: fig. 3; Vehof 2020); C, in Ethusa mascarone 
(Ethusidae), with glandular and cuticle chambers largely independent of the 
seminal receptacle (according to Hayer et al. 2016b: fig. 8); D, in a generalised 
eubrachyuran (one of several patterns), with seminal receptacle directly con-
nected to ovary via oviduct, with vulvar opening on sternite 6 and with internal 
fertilisation. Abbreviations: as, spermathecal aperture; cc, cuticule chamber; 
cx3, coxa of P3 with coxal gonopore; gc, glandular chamber; m, musculature; 
od, oviduct; ov, ovary; P3, third pereiopod; sp, spermatheca; sr, seminal re-
ceptacle; vg, vagina; v, vulva. 
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At least, five/six distinct sperm storage chambers can be 
distinguished (Fig. 37):

– Dorippinae n. stat. and Dorippoidinae n. subfam.: bilat-
eral twin sperm storage system (large, elongated main sperm 
storage organs accompanied by small, round bursae, unequal 
in size in Dorippoidinae n. subfam.); oviduct separate from 
sperm storage organ; fertlisation near vagina/vulva area.

– Paradorippinae n. subfam.: bilateral twin sperm storage 
system (equal-sized, small, thick-walled sperm storage organs); 
oviduct separate from sperm storage organ; external fertilisation.

– Philippidorippinae n. subfam.: like Paradorippinae n. sub-
fam., but sperm storage organs larger and more sac-like. 

– Medorippinae n. subfam.: single sperm storage organ, 
partly not cuticle-lined and partly with glandular tissue; ovi-
duct separate from sperm storage organ; internal fertilisation.

– Heikeopsinae n. subfam.: single sperm storage organ; ovi-
duct connected to sperm storage organ; internal fertilisation.

The situation for the Ethusidae 
The Ethusidae, the sister family to the Dorippidae, exhibits 
another new type of female reproductive system, exemplified 
by Ethusa mascarone (Fig. 36C) (Hayer et al. 2016b: 1497-
1508, figs l-7, 8B). The seminal receptacle is separated into 
two largely independent, laterally positioned chambers: a 
cuticular chamber that opens via a concave vagina through 
the vulva onto the cuticle of sternite 6; and a glandular 
chamber, interpreted as the modified portion of the oviduct. 
The two chambers are connected by two distinct openings: 
a ventro-lateral opening via a connective duct, lined by a 
strongly folded cuticle; and, secondly, a dorsolateral open-
ing connecting the two chambers to the oviduct orifice. 
A distinct hook-shaped projection is located between the 
connection of the two chambers and the oviduct opening. 
Fertilisation is internal, like in other eubrachyurans, with the 
long G2 inserted into the cuticular chamber of the seminal 
receptacle via the vagina and vulva (Hendrickx 1989; Cas-
tro 2005; McLay & Becker 2015: fig. 7). According to the 
functional model proposed by Hayer et al. (2016b: 1506), 
spermatophores, first stored in the cuticular chamber and 
then relocated to the glandular chamber via the dorsolateral 
opening, can be retained at moult process, allowing trans-
moult retention. An external sperm plug, located at the 
opening of the vagina to the seminal receptacle and blocking 
the vaginal lumen, has been found in E. mascarone (Hayer 
et al. 2016b). 

One important feature distinguishes the female reproduc-
tive systems of ethusids and dorippids such as Dorippe sinica. 
The ethusid seminal receptacle consists of two connected 
chambers in addition to the ovary + oviduct, instead of the 
dorippid seminal structure + vagina independent of the ovary 
+ oviduct. The topographic arrangement of ethusids deviates 
from all other currently known patterns in eubrachyurans, 
and is reported as apparently derived from that of dorippids 
(Hayer et al. 2016b, 2017). In a molecular phylogeny for 
the order Decapoda combining nuclear and mitochondrial 
sequences, a close affiliation of the Majoidea and Ethusidae 
has been suggested (Bracken et al. 2009: fig. 2).

Paradorippinae

Heikeopsinae

Medorippinae

Philippidorippinae

Typical Eubrachyura

Dorippinae and
Dorippoidinae

FIG. 37. — Schematic representation of character mapping of sperm storage 
organs in the different dorippid subfamilies recognised here (except Phyllodorip-
pinae n. subfam. not studied) and in a typical eubrachyuran: ovary with oocytes; 
oviduct; cuticular bursae (thin black line), of equal or unequal size; seminal 
receptacle either bilateral twin- or bilateral single, and either completely cuticular 
(thin black line) or partially glandular (thick black line). The twin system occurs 
in Dorippinae n. stat., Dorippoidinae n. subfam., Paradorippinae n. subfam. 
and Philippidorippinae n. subfam.; the single system occurs in Heikeopsinae 
n. subfam., Medorippinae n. subfam. and in the typical Eubrachyura (most, see 
e.g. Ethusidae). Modified from Vehof 2020: figs 20-22).
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The situation for the other Eubrachyura
The histology of the female reproductive system in Eubrach-
yura, typically with a seminal receptacle directly connected 
to the ovary by the oviduct opening through the vagina into 
the vulva, and with external fertilisation, has been described 
in various genera and species. The seminal receptacles show 
a rather wide variability in the heterotremes, but there is no 
known case leading to external fertilisation as in the Dorip-
pidae. The apparently rather uniform pattern in thoracotremes 
turns out to be more diverse than expected. Here we will 
review the main types found in eubrachyurans, which will 
help to highlight the uniqueness of the female reproductive 
system of the Dorippidae.

The connection between the seminal receptacle and the ovi-
duct, always located in the glandular chamber, varies consider-
ably in its position, as already shown by Cano (1891: pl. 17). 
Two main morphological types have been distinguished in 
eubrachyurans (Diesel 1991). In the ventral type (Fig. 34B, 
left), the most common in heterotremes and frequently ob-
served in “soft mating system species”, the oviduct opens 
ventrally close to the vagina, as for example in Belliidae Dana, 
1852, Calappidae, Cancridae Latreille, 1802, Corystidae, 
Goneplacidae MacLeay, 1838, Hymenosomatidae, Inachi-
dae, Inachoididae, Leucosiidae, Majidae, Oregoniidae Garth, 
1958, Parthenopidae, as well as in various primary freshwater 
families (Parathelphusidae Alcock, 1910, Potamidae Ortmann, 
1896); it occurs also in various thoracotremes (Dotillidae 
Stimpson, 1858, Gecarcinidae H. Milne Edwards, 1837, 
Macrophthalmidae Dana, 1851, Pinnotheridae, Sesarmidae 
Dana, 1851, Varunidae H. Milne Edwards, 1853, Ucididae 
Števčić, 2005, Ocypodidae Rafinesque, 1815). In the dorsal 
type (Fig. 34B, right), more related to “hard mating system 
species”, the oviduct enters the seminal receptacle more or less 
dorsally, with the oviduct opposite the vagina, as for example 
in Cheiragonidae Ortmann, 1893, Matutidae, Menippidae 
Ortmann, 1893, Pilumnidae Samouelle, 1819, Portunidae, 
Xanthidae MacLeay, 1838 (McLay & López Greco 2011: 
tables 1-3). 

The ventral chamber, an ectoderm-derived region, has been 
termed the ‘ventral insemination chamber’, while the dorsal 
chamber, a mesoderm-derived region, has been referred to 
as the ‘sperm storage chamber’ by Diesel (1989) in Inachus 
phalangium (Fabricius, 1775) (Inachidae). In the oregoniid 
Chionoecetes opilio (Fabricius, 1790), the storage chamber was 
called the ‘proper spermatheca’, and the cuticle lined portion the 
‘intermediate chamber’ (Beninger et al. 1988; Sainte-Marie & 
Sainte-Marie 1998; see also Elner & Beninger 1992: fig. 1B, 
C). An additional type, with an intermediate seminal receptacle 
in which the oviduct connection to the seminal receptacle oc-
curs between the dorsal and ventral regions (McLay & López 
Greco 2011; McLay & Becker 2015: fig. 71-4.13), character-
ises Majoidea such as Leurocyclus tuberculosus (Inachoididae), 
Macrocoeloma trispinosum (Latreille, 1825) (Pisidae Dana, 1851
or Epialtidae MacLeay, 1838, see Windsor & Felder 2014; 
Colavite et al. 2016), Libinia spinosa (González-Pisani et al.
2011; López Greco 2013: fig. 15.5D, F), and the Portunidae 
(Spalding 1942; Ryan 1968; Pardo et al. 2013). 

The sites of sperm storage and fertilisation appear to be 
highly variable in Eubrachyura. The dorsal chamber has 
been considered to have both functions in Libinia spi-
nosa and Leurocyclus tuberculosus (Sal Moyano et al. 2010; 
González-Pisani et al. 2011), whereas sperm storage and 
fertilisation probably likely occur in the ventral chamber 
in Chaceon chilensis Chirino-Gálvez & Manning, 1989 
(Geryonidae Colosi, 1923) (Pardo et al. 2017). The study of 
sexual differentiation in Leurocyclus tuberculosus (H. Milne 
Edwards & Lucas, 1842) (Inachoididae) and Libinia spi-
nosa (Epialtidae) showed that the first ontogenic step in 
the female tract was the differentiation of the vulva, fol-
lowed by invagination of the ectoderm to form the vagina 
and seminal receptacle, then differentiation of the ovary 
nearing puberty moult, and finally at puberty moult the 
connection between vagina and ovary (González-Pisani & 
López Greco 2007; González-Pisani et al. 2007a, b, 2011; 
McLay & López Greco 2011).

A spatial division into two chambers as two morpho-
logical and functional units characterises species of various 
families, with the dorsal and ventral parts separated by a 
muscular diaphragm or velum, e.g. in oregoniids (Beninger 
et al. 1988), majoids (Diesel 1991; Sal Moyano et al. 2010: 
fig. 3a, d), geryonids (Pardo et al. 2017); by an epithelial 
sheet, e.g. in portunids (Johnson 1980; Xuan et al. 2009); 
by folds, e.g. in spider crabs (González-Pisani et al. 2011); 
in ocypodids (López-Greco et al. 2009; McLay & López 
Greco 2011: 381). However, the two majoids Mithraculus 
sculptus (Lamarck, 1818) (Mithracidae MacLeay, 1838) 
and Stenorhynchus seticornis (Herbst, 1788) (Inachoididae 
Stenorhynchinae) investigated by Kienbaum et al. (2017: 
figs 4-7) show no anatomical or functional division of the 
seminal receptacle into two chambers separated by a mus-
cular diaphragm; instead, there is a spatially restricted in-
vagination of the seminal receptacle that, according to these 
authors, may have been misinterpreted as a velum. Hence 
the need to re-study and re-evaluate in majoids the division 
of the seminal receptacle separated into two chambers by 
a velum (Antunes et al. 2016). According to the results of 
Assugeni & Zara (2022), the presence of folds seems to be 
as common as the velum in Mithracidae such as Mithrax 
hispidus (Herbst, 1790), Omalacantha bicornuta (Latreille, 
1825), and Mithraculus forceps A. Milne- Edwards, 1875. 
Seminal receptacles can be undivided: in cancrids (Orensanz 
et al. 1995; Jensen et al. 1996; Pardo et al. 2013) and pin-
notherids (Becker et al. 2011). 

The shape of the seminal receptacle varies from a simple 
elongated sac-like as e.g. in portunids (Carcinus maenas: see 
Spalding 1942; Hartnoll 1968; Callinectes sapidus Rathbun, 
1896: see Ryan 1968; Johnson 1980) and cancrids (Jensen 
et al. 1996; Pardo et al. 2013), or kidney-shaped as in Steno-
rhynchus seticornis (Inachoididae Stenorhynchinae) in which 
the shape of the seminal receptacles and of ovaries appears to 
be associated with the elongated shape of the crab (Antunes 
et al. 2016: fig. 1, table 2). 

The seminal receptacle of Ebalia tumefacta (Montagu, 
1808) (Leucosiidae Ebaliinae), also referred to as a ‘new type’ 
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of eubrachyuran seminal receptacle (Hayer et al. 2015: 517-
525, figs 2-5), contrasts with that of other eubrachyurans by 
its anterior-posterior orientation, instead of a dorso-ventral 
orientation. The seminal receptacle is divided into two 
chambers placed side by side: a larger chamber, covered by a 
thin cuticle, is connected to the vagina ventrally; the smaller 
chamber, covered by a holocrine glandular epithelium, bears 
at its basal region, near the concave vagina, the oviduct con-
nected to the ovary. A similar arrangement, but with laterally 
oriented chambers, found in the ebaliine Ilia nucleus (Lin-
naeus, 1758) and in the other leucosiid Persephona mediter-
ranea (Herbst, 1794), was considered to represent the next 
derived step following that of the Ethusidae (Hayer et al.
2017: 274-286, figs 1-7). The conclusion of these authors 
regarding the evolution of seminal receptacles is that, while it 
is fair to assume that the seminal receptacles of Dorippoidea 
are the most basal states known, those of Leucosiidae may be 
the ‘missing link’ between Dorippoidea and other eubrachy-
uran families with a classical dorsal or ventral seminal-type 
receptacle (Hayer et al. 2017: 280).

In many eubrachyurans, the seminal receptacle, when 
known, has a dorso-ventral orientation. In the Calappi-
dae, with two species of Calappa Weber, 1795 studied, the 
seminal receptacle is oriented anteroposteriorly and con-
sists of two chambers connected by a small opening. The 
large ventral chamber of both ectodermal and mesodermal 
origin is the site of egg fertilisation, whereas the smaller 
ectodermal dorsal chamber is the site of spermatophore re-
ception during copulation, via the long G2, and the site of 
egg fertilisation. The ventral chamber has openings to both 
the oviduct and genital duct, with the long G2 passing into 
the ventral chamber to enter the dorsal chamber through 
the small opening (Ewers-Saucedo et al. 2015: fig. 9A, B; 
2017: figs 1-4).

A sclerotised bursa was first recorded in Metacarcinus mag-
ister (Dana, 1852) (Cancridae): located near the vulva and 
opening into the vagina, containing both free spermatozoa 
and spermatophores, and lacking a muscular sheet and glan-
dular epithelium. The sperm plug found in the vagina and 
consisting of two sections, the distal one extending slightly 
outside the vulva but not occluding it, did not block access 
or prevent subsequent copulation by other males (Jensen 
et al. 1996: figs 3, 5-12; Oh & Hankin 2004: figs 1-6; 
Jensen & Bentzen 2012: fig. 1). Jensen et al. (1996: 347) 
interpreted the bursa of M. magister as an ‘archaic struc-
ture’, ‘a type of thelycum’: this bursa has lost its function, as 
sperm in the bursa is not used for fertilisation. Fertilisation 
may occur externally, with the female releasing its eggs in 
a pocket formed in the sand (Jensen & Bentzen 2012). A 
bursa is absent in other species of Metacarcinus A. Milne-
Edwards, 1862, M. edwardsii (Bell, 1863) and M. gracilis
(Dana, 1852) (Jensen & Bentzen 2012: 347; Pardo et al.
2013). While it appears that the proposed fertilisation for 
Metacarcinus magister is indeed external (Jensen & Bentzen 
2012), this is another case of external fertilisation, albeit 
quite different from that of the Paradorippinae n. subfam. 
(Figs 35D; 37)

In Danielethus crenulatus (A. Milne-Edwards, 1879) (Plat-
yxanthidae Guinot, 1977), a remarkable feature is the relative 
storage capacity and extensibility of the seminal receptacles, 
which show as a pair of simple sacs lacking internal structures 
dividing the internal lumen; and the vulva, with a mobile 
operculum that remains flexible and folds inwards, allowing 
penetration of the G1, irrespective of the carapace hardness 
of the female (Farias et al. 2017).

The distinct type of reproductive system described in the 
hydrothermal crab Austinograea williamsi Hessler & Martin, 
1989 (Bythograeoidea Williams, 1980) is characterised by the 
remarkable size of the ovary, the shape and orientation (so far 
unique in Brachyura) of the (rotated) seminal receptacle that 
consists of a single chamber, apparently lacking a cuticular 
chamber, all unusual features for Brachyura (Köhnk et al.
2017: fig. 7; see also Hayer et al. 2018, abstract). 

Analogous bursae to those found in dorippids, such as 
Dorippe sinica, D. quadridens (Vehof et al. 2017; Vehof 
2020), Paradorippe granulata (Vehof et al. 2018b; Vehof 
2020), have been described in few eubrachyuran species, 
e.g. in some Cancridae, as e.g. Metacarcinus (see above) and 
in certain Hymenosomatidae, as e.g. Limnopilos naiyanetri 
Chuang & Ng, 1991. However, with the emergence of an 
increasing number of studies describing bursae as acces-
sory (Jensen et al. 1996; Klaus et al. 2014) or as sole sperm 
storage structures (Vehof et al. 2017; 2018b), the question 
arises whether those bursae are actually homologous and 
may represent the primary sperm storage structures of 
Eubrachyura. 

As observed by Klaus et al. (2014: 1, figs 1, 2C) in the 
freshwater hymenosomatid Limnopilos naiyanetri, the bursa, 
a “secondary, additional sperm storage organ between the 
sclerotized ventral and the un-sclerotized dorsal part of the 
vagina”, was described as cuticular and lacking glandular 
epithelium; in contrast, the seminal receptacle, lined only 
with a strongly thickened epithelium, apparently not divided 
into two chambers and containing only free spermatozoa, was 
distinct from the remaining tract. Kienbaum et al. (2018b: 
513-520, figs 1-4), dealing with the same species, expressed 
opposite observations: seminal receptacle lined by a very thin 
cuticle, greatly capable of stretching according to the amount 
of sperm masses and fluids in the seminal receptacle, and by 
a monolayered glandular epithelium; vagina of the concave 
type fully lined by cuticle; bursa located on the anterome-
dial side of the seminal receptacle and without secretory 
activity. They concluded that Hymenosomatidae was most 
probably a member of the Thoracotremata. Such a bursa 
was not reported in Halicarcinus cookii Filhol, 1885 nor by 
Van den Brink & McLay (2009: 63, pl. 3.8), who described 
a seminal receptacle of “ventral-type with the oviduct and 
vaginal opening positioned close together”, nor by Van den 
Brink & McLay (2009: fig. 1). 

The general morphology of the reproductive systems of 
the Cryptochiridae Paulson, 1875 (for the incorrect spelling 
Paul’son, see Evans 2018; Spiridonov 2020), uniform across 
the three genera investigated (Vehof et al. 2016: 117-126, 
see fig. 2), has been interpreted as conforming to that of the 
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thoracotremes: seminal receptacle for sperm storage lined in-
ternally by distinct types of epithelia; concave-type muscular 
vagina leading to the vulva. Whereas ovaries are normally re-
stricted to the cephalothorax in brachyuran crabs, ovaries were 
found to extend into the last somites of the greatly enlarged 
pleon of the cryptochiroid species studied, as is the case in 
pinnotherids (Becker et al. 2011).

Studied in many species, the seminal reeceptacle of thora-
cotremes, initially assumed to be rather uniform, is more 
diverse than expected, appearing as a rounded or oval pouch, 
with the dorsal part always lined by a monolayered secretory 
epithelium, and the oviduct entrance consistently located ven-
trally (Sant’Anna et al. 2007; López Greco et al. 1999: figs 1, 
2; López Greco 2013; McLay & Becker 2015). Kienbaum 
(2019) concurred, stating that the reproductive systems of 
Thoracotremata reveal great diversity. Based on several in-
vestigations (Souza & Silva 2009; Souza et al. 2013), Souza 
et al. (2017) concluded that thoracotremes shared similarities: 
a concave vagina in all analysed crabs (versus both simple 
and concave vaginae in Heterotremata), a seminal receptacle 
with connections of the ventral type (Fig. 34B); and similar 
histological components in thoracotreme species (versus vari-
able in heterotremes). 

According to Becker et al. 2011: fig. 2), the division of the 
seminal receptacle is primarily functional in the three species 
of Pinnotheridae studied: dorsally, a sperm storage area lined 
with glandular epithelium and, ventrally, a fertilisation area 
that includes connections to the vagina and oviduct.

In three species of Uca Leach, 1814 (Ocypodinae Rafin-
esque, 1815) studied by Lautenschlager et al. (2010: figs 1, 
2), i.e., Uca ecuadoriensis Maccagno, 1928, U. forcipata
(Adams & White, 1849) and Uca tangeri (Eydoux, 1835), 
the seminal receptacle is a sac-like organ, the inner wall of 
which consists of three distinct types of epithelium. The 
differences observed in the distribution of epithelia as well 
as the two kinds of glandular histology and ultrastructure 
were found to be in fact generic characters, with these species 
belonging in fact to three fully recognised genera, and even 
subfamilial features, since these taxa were later distributed 
in two distinct subfamilies according to a recent molecular 
analysis (Shih et al. 2016a): Tubuca Bott, 1973 (with T. forci-
pata (Adams & White, 1849)), Minuca Bott, 1954 (with M.
ecuadoriensis (Maccagno, 1928)) in the Gelasiminae Miers, 
1886; and Afruca Crane, 1975 (with A. tangeri (Eydoux, 
1835)) in the Ocypodinae. Ocypode quadrata (Fabricius, 
1787) has no macroscopically differentiated zones, and only 
histological zones are recognised: the larger dorsal part is 
mesodermal and the ventral part ectodermal (López-Greco 
et al. 2009: fig. 1). 

The female reproductive system of Percnon gibbesi (H. Milne 
Edwards, 1853) (Percnidae Števčić, 2005) studied by Kien-
baum et al. (2018a: 883-894) exhibits a combination of 
characters hitherto unknown in thoracotremes, namely: 
paired oviducts not leading into seminal receptacles but 
running into separate cuticular ducts connected to the 
vaginae; accessory sperm storage organs, the bursae, at the 
junction of seminal receptacle, cuticular duct and vagina. 

The unusual position of the oviduct connection has impli-
cations for copulation and fertilisation, the most important 
being that the seminal receptacle is not the site of fertilisa-
tion, the initiation of fertilisation likely occurring in the 
relatively long vagina.

In conclusion, the female reproductive system of Dorip-
poidea (Dorippidae, Ethusidae), which is evidence of two 
evolutionary states, sheds new light on the origin of the repro-
ductive organisation of eubrachyurans. It effectively confirms 
the plesiomorphic condition of the group, apparently linked 
to its ancestral origin and early diversification. In addition, a 
significant item is the marked difference between the dorippid 
and ethusid systems. All this corroborates the high diversity 
of the Dorippoidea. 

LARVAL AND POSTLARVAL FEATURES

Rice (1980: 318-319, fig. 22) stated that “dorippid zoeae 
were so distinctive that it was difficult to see a close rela-
tionship between them and the larvae of any other group 
of crabs”. He concluded that their “high degree of advance-
ment” was somewhat reminiscent of thoracotreme larvae, 
but that they also shared some similarities with the ‘higher 
majoids’. On the basis of its unique combination of zoeal 
characters (Rice 1980: 319), Dorippidae had “an evolution-
ary history distinct from that of all the brachyuran families”, 
and its origin may be closer to those of the majoids than 
of any of the other crab group. According to Rice (1981: 
291), who admits his inability to place the Dorippidae and 
Leucosiidae into its scheme, “dorippids are simply highly 
evolved Heterotremata in which the zoeal morphology has 
advanced beyond the general level for this group [Hetero-
tremata] and in a number of features, has approached the 
thoracotrematous condition”. This contradicts the current 
view that the Dorippidae is among the most basal crabs but 
is consistent with the special place of the family, its unique-
ness among the Brachyura. 

The larval characters of the Ethusidae, which are differ-
ent but do not conflict with its grouping in the superfamily 
Dorippoidea, are thought to be less advanced than those of 
the Dorippidae (Aikawa 1937; Gilet 1952; Kurata 1964; 
Terada 1981; Quintana 1987; Paula 1991), supporting the 
hypothesis of an ancient, carcinised Dorippidae and a more 
recently evolved Ethusidae. Paula (1987a, b; 1991: table 1, 
as Ethusinae and Dorippinae, respectively) postulated that 
Ethusa might represent a link between ancestral dorippid 
larvae and those of Medorippe (see also Martin & Truesdale 
1989; Paula 1996).

A distinction between the zoeae of Dorippinae n. status 
(Dorippe frascone) and Medorippinae n. subfam. (Medorippe 
lanata) is made by Bento & Paula (2018: key).

Our knowledge of the larval and postlarval development 
of the Dorippidae was improved by Quintana (1987), who 
reared three species in the laboratory: Dorippe sinica (as 
Dorippe frascone), Heikeopis japonica (as Nobilum japonicum 
japonicum, from Japan, thus the typical H. japonica), and 
Paradorippe granulata. He observed that some characters 
appear precociously, i.e., in the megalopa, and that charac-
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ters of the adults already appear in the first juvenile crab, 
as follows: 

– the rather benthic and weak swimmer megalopa displays 
carrying behaviour with small pieces of rocks held dorsally by 
the subchelate endings of P4 and P5 (Quintana 1987: figs 3B, 
8C, l5H, 23); it does not differ much in its morphology 
from the first crab, except in the structure of the pleopods. 
The posterior sternites and the first pleonal somites of the 
megalopa of Paradorippe granulata are exposed dorsally as in 
the adult (Quintana 1987: 257). The possible hypothesis that 
the large zoea had moulted into a first crab instead of to a 
megalopa (as is plausible in the Hymenosomatidae), especially 
because of the absence of sensory setae (‘brachyuran feelers’, 
see Felder et al. 1985) on the P5 dactylus, was not adopted 
(Quintana 1987: 267);

– the first crab stage has separate Milne Edwards openings, 
a wide thoracic sternum with developed and dorsal first ster-
nites, a well marked suture 3/4, and incomplete sutures 3/4 
and 4/5 as in the adults, except in Paradorippe granulata where 
the suture 4/5 is complete (Quintana 1987: figs 3F, 8E, 15G);

– in the first juvenile crab a considerable sternum/pterygos-
tome junction appears, so that the Milne Edwards openings 
become two independent and deep slits excavated into the 
pterygostome (Quintana 1987: figs 3F, 8E, 15G);

– the location of the dorippid press-button in a more or 
less marked curve of suture 5/6 is already present at the first 
larval stage (Quintana 1987: fig. 3D). 

It is important to note that the existence of several mor-
phologically distinct lineages can be recognised already in the 
megalopae and the early juvenile stages of the three species 
studied (Quintana 1987: tables 1; 2), corresponding to three 
dorippid subfamilies recognised here. Several characters strongly 
distinguish Dorippinae n. stat. (with D. sinica) from the two 
other subfamilies, Heikeopsinae n. subfam. (with Heikeopis 
japonica) and Paradorippinae n. subfam. (with Paradorippe 
granulata). According to Quintana (1987: 270, tables 1; 2), 
they can be easily differentiated at megalopal and first crab 
stages, and, among other characters, by the morphology of 
the dorsal and vental sides of the carapace, the structure of 
the maxillule, maxilla, the epipods of the three maxillipeds, 
and the setation of the P2 and P3 dactyli.

MOULT, GROWTH AND REPRODUCTION

According to Mori (1986) and McLay (2015: table 4), Dorip-
pidae is assumed to have a terminal moult of puberty, mean-
ing that it the last moult of life, and thus has a determinate 
growth, as also do most majoids (Hartnoll 2015) and a few 
other eubrachyuran families that cease moulting after their 
puberty moult, hence the name ‘terminal moult’. Although 
Hartnoll (2001, 2015) concluded that there was little correla-
tion between growth format and phylogenetic level, it must 
be agreed that these brachyuran families with a determined 
growth format, e.g. Homolidae, Oregoniidae Garth, 1958, 
Macrocheiridae Dana, 1851, Inachoididae, Inachidae (Ma-
joidea), are among the most basal.

Medorippe lanata has two overlapping growth phases, 
with both sexes showing positive allometric growth until 

maturity and allometric growth of the male chelae (hetero-
chely) at the puberty moult, followed by reduced allometry 
in the second and final phases (Rossetti et al. 2006; McLay 
2015: fig. 71-5.11). No post-puberty individuals have been 
observed in pro-ecdysis, indicating that the largest instar is 
terminal (Mori 1986; Rossetti et al. 2006): therefore, crabs 
cease growing at sexual maturity (determinate growth) in 
favour of reproduction. Observing the simultaneous pres-
ence of isochelid and strongly heterochelid males in Ethusa 
sexdentata Stimpson, 1858 and in other ethusid species, a 
terminal pubertal moult was proposed by Spiridonov & 
Türkay (2007) in the Ethusidae. When the puberty moult 
has been recognised as the last, ultimate, such a terminal 
moult implies that both sexes are hard-shelled at the time of 
mating. A determinate growth without post-puberty moult 
charaterises all Majoidea and some eubrachyuran groups, 
including Cryptochiroidea, Corystidae, Matutidae, and Leu-
cosiidae (McLay & López Greco 2011: tables 2; 3; McLay 
2015: fig. 75.5.11, tables 3; 4; Hartnoll 2015: 375, table 1). 
Is there a correlation between growth pattern and phylogeny? 
Could indeterminate growth be the ancestral pattern since 
it specialises all macrurans, occurs in dromiids but is also 
the commonest format in Brachyura, being general in can-
croids and xanthoids as well as in grapsoids and ocypodoids? 
Can determinate growth be accepted as the evolved pattern 
when it is established in families recognised as basal within 
Brachyura such as the Homolidae (podotreme), Dorippidae 
and Ethusidae (Dorippoidea), Oregoniidae, Macrocheiridae, 
Inachoididae, and Inachidae (Majoidea)? The issue is well 
discussed by Hartnoll (2015: 376, 382, table 1).

The condition in which mating is restricted to the moult-
ing period (when soft-shell females become receptive) has 
been considered ‘ancestral’: a post-moult mating is observed 
in Cancridae and most Portunidae (Jivoff et al. 2007). 
Conversely, in the ‘derived’ condition, moulting and repro-
duction would be delinked, with mating occurring during 
the intermoult period, when both sexes have hard-shelled 
exoskeletons, as in ocypodids, grapsoids and varunids (Sal 
Moyano et al. 2017). 

CARRYING BEHAVIOUR

Non-morphological characters such as behaviour tend to be 
currently analysed in a phylogenetic context. The connec-
tion between morphology and behaviour is clearly evident 
in Brachyura, and in particular in basal crabs where there is a 
strong correlation, with severe constraints, between morpho-
logical characters and behavioural features. In Dorippidae, the 
carrying behaviour combined with burying is a concealment 
strategy to avoid detection and predation.

Indeed, dorippoids are specialised by their simultaneous 
behaviour of carrying and rapid burial. The Dorippidae and 
Ethusidae are the only carrier crabs within the Eubrachyura 
whose carrying involves the last two pereiopods. In Palicoidea, 
and only in Palicidae, carrying is performed exclusively by the 
P5. These crabs also belong to the oldest stock of heterotreme 
eubrachyurans. Similar elaborate carrying behaviour is absent 
in other decapods, with the exception of podotremes where it 
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is largely the rule. In most anomurans, P4 and P5 are reduced 
and may be subchelate, even chelate. In paguroids the pro-
podi usually bear broad rasps that are used to hold onto the 
shell (Tudge et al. 2012) but these propodal rasps tend to be 
reduced or lost in carcinised anomuran lineages, coinciding 
with the abandonment of gastropod domiciles. Patagurus rex 
Anker & Paulay, 2013, with P4 and P5 in dorsal position, 
the P4 propodal rasp modified to a single row of spines, the 
P5 propodus with no discernible rasp, and the short, strongly 
curved P5 dactylus, which much more closely resembles that 
of the carrier podotremes, is a remarkable example of changes 
that appear to be related to carrying rather than wearing 
domicile (Anker & Paulay 2013). 

Cases of animals that camouflage themselves with foreign 
material are very rare in nature and, unlike dorippids, do 
not rely on specialised morphological structures: sea urchins 
using shells, rocks and pieces of algae; polychaetes incorpo-
rating large bits of material on their tubes. The only carriers, 
but in a very different way, are found in Arthropoda, i.e., in 
the ‘lacewing’ insects (family Chrysopidae Schneider, 1851), 
called ‘trash carriers’, which use a variety of vegetal and animal 
remains (Eisner 2003). The earliest evidence of insect cam-
ouflage is in a predatory larva of a green lacewing, covered by 
plant remains, discovered in a piece of amber from the Early 
Cretaceous of Spain, about 110 million years ago (Pérez-de 
la Fuente et al. 2012a, b). According to Wicksten (1986b), 
carrying is a conservative behavioural pattern in brachyuran 
crabs. Carrying behaviour is considered a relict behaviour 
(Guinot & Wicksten 2015).

Dorippid P4 and P5 are both reduced, subdorsal/dorsal and 
provided with a specialised subchelate ending, in a manner 
that resembles the organisation and behaviour of podotreme 
crabs (Dromiidae, Homolodromiidae, Cyclodorippoidea). In 
their extensive study of 3D-patterns of the fifth pereiopod 
in a wide range of swimming crabs compared to other crabs, 
Schmidt et al. (2020) showed that in the dromiid Sternodromia 
monodi (Forest & Guinot, 1966), whose P5 used for carrying 
behaviour cannot be moved in an anteromedial direction over 
the carapace, the total range of motion of all the joints of the 
P5 as a whole was the lowest of all Brachyura studied. The 
Dorippidae is probably in the same category. 

Dorippids carry shells of lamellibranch mollusks, such 
as the dromiids Hypoconcha Guérin-Méneville, 1854 (Hy-
poconchinae Guinot & Tavares, 2003) and Conchoecetes
Stimpson, 1858 (Dromiinae De Haan, 1833) that are, 
with their highly-specialised P4 and P5 (Guinot & Tavares 
2000: figs 4, 5), by far the best known podotreme exam-
ples of permanent and elaborate shell-carrying behaviour 
(Guinot & Tavares 2003; McLay & Naruse 2019: figs 10, 
19A, B, 21). The discovery in Early Cretaceous of podo-
tremes with specialised last pereiopods demonstrates that 
this complex behaviour has not changed, probably since the 
Jurassic. Various modalities occur in Dorippidae, concern-
ing the dimensions of P4 and P5 in relation to the size of 
the preceding legs, the shape of the basal extension of the 
propodus opposed to the dactylus, and the orientation of 
the dactylus. 

Unlike podotremes, the dorippid megalopae already dis-
play carrying behaviour with their subcheliform P4 and P5, 
which are devoid of ‘brachyuran feelers’ (Quintana 1987: 267, 
figs 5L, M, 10E, F, 17E, F, 23B, C) (see Larval and postlar-
val features). Both the megalopa and the first crab stages of 
three species (Dorippe sinica, Heikopsis japonica, Paradorippe 
granulata) reared in the laboratory normally used their P4 
and P5 to carry small objects dorsally over the carapace, so 
they were not active swimmers or did not swim at all; post-
larval stages of Paradorippe granulata already carry fragments 
of shells or small rocks dorsally on the carapace, as do the 
adults. This early carrying behaviour is the only known case 
in Brachyura, including the podotremes, which are primarily 
carrier crabs and are known to carry fragile objects only in 
their juvenile stages. 

In this paper, the carrying behaviour, where known, has 
been reported in a special paragraph for each subfamily, and 
only a few considerations will be made. A very particular 
case is that of the very close association of Neodorippe callida
with mangrove leaves, which has been extensively described 
by Ng & Tan (1986: 45-46).

Some carrying behaviours in Dorippidae constitute instances 
of symbiosis sensu Castro (2015) as a strategy to escape preda-
tors by camouflage and defense. Cases with a close specificity 
between the crab and a living organism are those of dorippids 
associated with sea anemones fastened to shells attached on 
the carapaces. According to Verrill (1869a: 58-60; b: 249-250, 
pl. 2, fig. 1, as Dorippe facchino), who extensively studied these 
associations, “the sea anemone was never found except on the 
crab’s back and the crab was never found without it”. Dorip-
poides facchino is an obligate symbiont of Cancrisocia expansa 
Stimpson, 1856 (Fautin et al. 2015: 47, fig. 5; Guinot & 
Wicksten 2015: 599, fig. 71-11.8B), Paradorippe granulata 
of Carcinactis ichikawai Uchida, 1960 (Uchida 1960: 595, 
pl. 1, fig. 1, as Dorippe granulata). Paradorippine crabs, also 
known to exclusively select valves of bivalve molluscs often 
intimately associated with sea anemones, are also obligate 
symbionts of these animals. Heikeopsis japonica seems eclectic: 
it carries shells accompanied by sea anemones or sea pens but 
also dead shells or wood. Dorippe quadridens carries various 
materials: jellyfishes, stalked barnacles, scutellid sea urchins 
(Holthuis & Manning 1990; Shen 2006; Wisespongpand 
et al. 2014). 

The identity of the crab shown in field videos holding the 
toxic ‘fire urchin’ Asthenosoma varium Grube, 1868 (and 
other species) with its P4 and P5, running along the bot-
tom and then burying itself forwards, is difficult to identify 
with certainty. The ‘carrier crab’ or ‘sea urchin carrier crab’ 
is alternately identified with D. frascone and D. quadridens. 
The sea urchins prefer a solitary existence but seem to pas-
sively undergo this association that is clearly a defence for the 
carrier crab that is very creative in finding such protection. 
Another poorly documented association, only known from 
field videos, that of a dorippid carrying a jellyfish with its last 
legs, requires scientific information: indeed, as pointed out by 
Holthuis & Manning (1990: 33), it is not clear whether the 
crab reported by Estampador (1937: 514; 1959: 65) hidden 
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under a jellyfish’s umbrella is D. quadridens or D. frascone. 
The dorippid carrying a nudibranch shown in a field video 
could not been identified either, perhaps D. frascone because 
of the smooth carpus of the cheliped.

FORWARD LOCOMOTION AND FORWARD BURYING

The burying activity (not to be confused with burrowing, see 
Guinot et al. 2013: 250) of Dorippidae is not well documented 
and, for example, the family was not included among burying 
taxa by Bellwood (2002: fig. 1). Dorippids practise forward 
fast burying, i.e., they actively move through the substrate 
and dig into the sediment with their bodies and first legs. 
The combination of both carrying and burying behaviours 
had already been pointed out by Lamarck (1801). In the 
Dorippidae, the long P2 and P3 have a similar position to 
those of Dromiidae, i.e., they are oriented forward and can 
be positioned along the sides of the body, their dorsal mar-
gins being oriented in the same way as the dorsal surface of 
the carapace. The relative position between the sternal and 
pleural gynglymes determines the orientation and angle of 
movement of the pereiopod coxae, these positions being key 
to the locomotor characters of the crab. Field videos clearly 
show dorippids (with a sea-urchin, jellyfish, nudibranch, or 
other organisms covering most of the back and carried by 
P4 and P5) running forward, also using their P1 to walk, 
and then burying forward until the sediment covers most of 
the crab. According to Bedini et al. (2003: fig. 2), Medorippe 
lanata in rearing moves quite fast and leaps by pushing with 
its long P3, whereas the P2 are useful for balancing the weight 
of the carried object in relation to its body. 

Forward locomotion (as opposed to sideways locomo-
tion, considered the attribute of brachyuran crabs) is found 
in podotreme crabs and in dorippids (preferentially, mixed 
with phases of lateral locomotion). It is a plesiomorphic 
behaviour. Field videos show dromiids with forward walk-
ing by P2, P3 and also chelipeds, and carrying behaviour 
by P4 and P5. Observations of Hypoconcha (Dromiidae 
Hypoconchinae) in aquaria show individuals moving like 
hermit crabs, i.e., forward, and walking with their P2, P3 
and mainly the chelipeds (Wicksten 1986a: 319). The walk is 
slow in dromiids and fast in dorippids. Most homolids walk 
primarily forward (Vidal-Gadea et al. 2008), and videos in 
the natural environment from manned subsmersibles show 
their forward locomotion combined with carrying behaviour 
(Braga-Henriques et al. 2012).

Videos of dorippids reveal forward burying. Field videos 
clearly show dorippids with P4 and P5 carrying various 
organisms, running rapidly forward, moving the chelipeds 
forward like shovels to push back the sand and pulling back 
the long P2 and P3 to plant them in the substrate, with the 
body performing a wriggling movement. This burial does not 
require any specific morphological adaptations, apart from 
features related to respiration whilst buried in the sediment. 
Most dorippids live in sand, mud or muddy-sand bottoms, 
also sand and shells, sponge, occasionally in mangrove swamps, 
rarely in coral reefs and oyster beds (Holthuis & Manning 
1990). The assertion by Guinot et al. (2013: 250) that they 

can be classified as ‘back-burrowers’ was inappropriate be-
cause they apparently bury themselves forward (and do not 
make burrows). Back-burying characterises raninoids, which 
enter first from the posterior end, and many heterotremes 
(called ‘back-buriers’) that bury and dig backward (see details 
in Guinot et al. 2013).

Neodorippe callida, which invariably carries a leaf with its 
strongly hooked P4 and P5 and is a “slow walker on the sea 
bottom and a slowler swimmer”, buries itself in soft mud 
during the day and only emerges at night to feed; it swims 
upside down, just below the surface (Ng & Tan 1986; Ng 
1987: 15; Tan & Ng 1992; Lim et al. 1994; Ng et al. 2008; 
Sahu 2012). 

Burying may be an ancestral condition, evolving only in 
crabs living in habitats characterised by soft sediment. But 
such forward burying is not known in other Brachyura and 
seems to be unique to the Dorippidae. 

SPERMATOZOAL ULTRASTRUCTURE

It is widely accepted that sperm morphology traits, often 
extensively used, are reliable diagnostic traits in zoological 
taxonomy.

The sperm of the investigated Neodorippe callida (Jamieson 
1991: fig. 7A, as Neodorippe astuta; Jamieson & Tudge 1990: 
figs 1A, 2, as Neodorippe astuta; 2000: 52, fig. 11B, as Neo-
dorippe astuta (cf. callida); Jamieson et al. 1995; Tudge et al.
2014) have characteristically eubrachyuran features. Typical 
dorippid traits are as follow: very slight elongation of the 
acrosome beyond a spheroidal shape; perforatorium long, 
extending almost to the operculum, with convoluted tubules 
and basally two centrioles, its basal part being surrounded by 
a thickened ring; presence of an acrosome ray zone; absence of 
the central acrosome zone; and prominence of the operculum. 
As a result, dorippids occupy with majoids the more basal 
position in Eubrachyura. The projection (emergence) of the 
acrosome from the nucleus, which is complete in podotremes, 
is partial in dorippids and majoids, as well as in anomurans 
(Davie et al. 2015b: 947). 

It would be very interesting to check if and to what extent 
the ultrastructure of the sperm varies, like other traits, within 
the family Dorippidae.

PALAEONTOLOGICAL DATA

In this paper, morphology-based characters have been used 
extensively, which has the great advantage of integrating the 
many extinct taxa into the taxonomy to obtain a compre-
hensive system (Recent and fossil taxa), despite the absence 
in most cases of ventral surfaces and limbs, hence a source of 
error in our interpretations.

The taxonomic allocation of dorippoid fossil genera and 
species to the Recent subfamilies established in this paper 
is problematic because they are mostly devoid of cephalic 
appendages, sometimes of the frontal region, and very 
often of the entire ventral part and limbs. Preservation of 
the appendages allows us to know the nature of the P4 and 
P5 but generally not their small distal termination, which 
deprives us of essential information: is it subchelate as in 
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Dorippidae or non-chelate as in Ethusidae and Telamonocar-
cinidae Larghi, 2004? For the main differences between the 
extant Dorippidae, whose extant members are absent from 
the Americas, and the more widely distributed worldwide 
extant Ethusidae (see Table 1). As the distinction between 
the two families is difficult when it concerns their fossil 
representatives, fossil Ethusidae are included here in the 
palaeotonlogical part of this paper. Most of the characters 
in Table 1 cannot be used to distinguish the fossil species, 
which are mostly carapace-based entities, with only the 
dorsal surface of the carapace preserved in most cases. In 
the Recent Ethusidae, the accurate and still valid diagnoses 
provided by Castro (2005, 2020) show that the distinction 
between the two best known genera (Ethusa, Ethusina), 
containing a high number of species, is partly based on 
other criteria than carapace alone. However, data provided 
by the carapace of extant genera should be useful for the 
identification of fossil ethusids, as follows. 

Ethusa
Carapace either with lateral margins almost parallel, only 
slightly diverging posteriorly; or with lateral margins clearly 
diverging posteriorly; exceptionally forming a noticeable 
widening of the carapace, resulting in a pear-shaped appear-
ance. Dorsal surface of carapace flat, granular or coarsely 
granulated, bare but often tomentose; some distinct areas 
bounded by grooves. Four frontal teeth; dimensions, shapes 
and orientation of frontal teeth and outer orbital teeth varied, 
as did their interactions.

Ethusina
Dorsal surface of carapace typically granular, with setae or 
short tomentum; some regions distinct, limited by grooves. 
Outer orbital teeth in the form of short tubercle-like, con-
spicuous, acute, needle-like, or absent, straight or not. Four 
frontal teeth either in the form of two acute, triangular 
lateral and two sinuous lobe-like or slightly pointed me-
dian teeth, or in the form of four clearly defined acute or 
obtuse teeth. Eyestalks very small. Note that in E. abyssicola
Smith, 1884, the abyssal ‘sumo crab’ and the only species 
of the genus occurring in the West Atlantic, the granulate 
surface of carapace is areolated, the cervical groove is well 
marked, the cardiac region is broadly open anteriorly, the 
outer orbital spines are pointed almost directly forward 
(Ocampo et al. 2014).

Parethusa
Dorsal surface of carapace smooth, without conspicuous setae 
or tomentum; regions not distinct, ill-defined. Lateral, frontal 
margins setose, otherwise smooth. Two or four frontal teeth; 
lateral tooth rounded, lobe-like, lower than medial tooth. 
Front produced in males, less produced in females.

Serpenthusa
Carapace subtriangular; regions ill-defined; setose only on 
lateral and frontal margins, otherwise smooth. Dorsal surface 
flat in males, convex in females. 

In general, the Dorippidae are larger than the Ethusidae, 
whose carapace is much longer than wide, often narrow 
and with parallel edges, and usually only slightly posteri-
orly inflated. A main difference is the pleon, composed of 
six free somites plus telson in Dorippidae, as in the fossil 
Telamonocarcinidae, and of four free somites (somites 3-5 
fused) plus telson in Ethusidae, as in the fossil Tepexicarci-
nidae Luque, 2015. 

Another problem for the interpretation of the fossil 
material lies in the identification of carapaces with Re-
cent genera. In the Dorippidae, even if the most reliable 
criteria are the G1 and the vulvae (Figs 31; 32), the pre-
cise and still valid diagnoses established by Holthuis & 
Manning (1990) allow several groups to be distinguished 
on carapace-based characters alone: one group (Dorippe, 
Medorippe, see Figs 3A, C; 5A, B) with an uneven dorsal 
surface subdivided by several grooves, bearing small or 
strong tubercles, and with the cardiac region showing a 
distinct V- or Y-shaped ridge; and a larger group (Dorip-
poides, Heikeopsis, Neodorippe, Nobilum, Paradorippe, 
Philippidorippe, Phyllodorippe, see Figs 3B, D-I, 5C, D) 
with only two deep main grooves, rounded branchial lobes 
and a cardiac region without ridge. Thus, for example, 
fossils attributed to Dorippe that do not show its typical 
carapace characters cannot belong to this genus.

Despite the lack of direct examination of the species, it is 
possible to present some remarks and hypotheses, to identify 
those that could be true dorippids, others ethusids, and finally 
others of extinct families, all in a hypothetical way.

According to Luque (2015: fig. 4), the oldest records 
of the Dorippidae occurred only belatedly, in the Eocene, 
as did those of the Ethusidae. In the crab tree of life of 
Luque et al. (2021: fig. 5), the Dorippidae is estimated to 
have appeared at the end of the Lower Cretaceous. In the 
stratigraphical distribution of dorippoid taxa by Van Bakel 
et al. (2020: fig. 10), the first record of Ethusa is from the 
Late Eocene, preceding that of the dorippid genera, which 
appeared in the Miocene. The Dorippoidea is currently 
thought to include three extinct families: the Telamono-
carcinidae, so far represented in the fossil record since 
the Early Albian (Luque 2015: table 1; Schweitzer et al.
2021: 5) but whose recent inclusion of new taxa would 
delay its appearance to the Aptian (Van Bakel et al. 2020: 
10, fig. 10); the Tepexicarcinidae from the Lower Creta-
ceous (Luque 2015: table 1), in the Upper Albian (Vega 
et al. 2022: 10); and the Goniochelidae Schweitzer & 
Feldmann, 2011 from the Early Eocene (Van Bakel et al.
2020: fig. 10; Schweitzer et al. 2021: fig. 4; Charbonnier & 
Garassino 2022: 193). 

In Appendix 2 are listed in alphabetical order the fossil 
Dorippidae and Ethusidae. Next, we discuss two extinct 
dorippoid families, the Telamonocarcinidae Larghi, 2004 and
the Tepexicarcinidae Luque, 2015, followed by fossil families 
or taxa that were at one time suspected of being dorippoids, 
namely the Goniochelidae Schweitzer & Feldmann, 2011, 
Lecythocaridae Schweitzer & Feldmann, 2009, and Bink-
horstia Noetling, 1881.
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KEY TO DORIPPID SUBFAMILIES BASED ON MORPHOLOGICAL CHARACTERS

OTHER THAN G1 AND VULVA

1. Surface of carapace more or less sculptured; cardiac region with a V- or Y-shaped median ridge. Long rim extend-
ing laterally along posterolateral margins and bordered medially by straight, narrow or even indistinct strip .... 2 

— Surface of carapace weakly or not sculptured, without V- or Y-shaped median ridge. Long rim not extending 
laterally along posterolateral margins and bordered medially by distinct strip ............................................... 3 

2. Carapace longer than wide, much sculptured; dorsal surface rough, uneven and with strong tubercules. Pleon 
of male with distinct teeth on somites 2-4. Base of P3 with distinct callosity. ....................  Dorippinae n. stat.

— Carapace wider than long; dorsal surface only with some low elevations. Pleon of male without teeth. Base of 
P3 without callosity ................................................................................................  Medorippinae n. subfam.

3. Carapace weakly sculptured, with distinct epibranchial spine; dorsal surface only with granules and with raised 
tripartite ridge on swollen branchial region .......................................................  Phyllodorippinae n. subfam.

— Carapace with only two main grooves, without distinct epibranchial spine. .................................................  4

4. P3 with a calcified band forming a simple callosity at its base. Dorsal surface rather smooth and even. ...........
..............................................................................................................................  Dorippoidinae n. subfam.

— P3 without any callosity at its base. .............................................................................................................  5

5. Front consisting of two closely spaced triangular median teeth separated by a narrow emargination; opening of 
exhalant channels visible dorsally. Carapace inflated; dorsal surface naked and finely granular.........................
........................................................................................................................Philippidorippinae n. subfam.

— Front consisting of two triangular teeth separated by wide, shallow emargination. ........................................ 6

6. Carapace longer than wide; dorsal surface smooth and bare (Heikeopsis, Neodorippe) or with some anterior 
tubercles (Nobilum). Openings of exhalant channels not at all visible in dorsal view (Neodorippe, Nobilum) or 
scarcely visible (Heikeopsis spp.). Erect axial spine present medially on sternite 8 in females. A process on dorsal 
sternite 8 overhanging pleonal somite 2 in females (pleonal retention) ..................... Heikeopsinae n. subfam.

— Carapace wider than long; dorsal surface either completely smooth or completely or partially granulated. Open-
ing of exhalant channels clearly visible in dorsal view between rostral teeth. No erect axial spine medially on 
sternite 8. No process on dorsal sternite 2 in females .............................................. Paradorippinae n. subfam.

KEY TO DORIPPID SUBFAMILIES BASED ON G1 AND VULVA

1. G1 short, stout, abruptly constricted in midpart, then regularly bent; second part swollen, elaborate with distinct 
bulbs bearing several apical processes. Vulva situated on a more or less marked prominent portion of sternite 6 
or may be recessed; opening large or very large, rounded or crescent-shaped, visible on surface and less largely 
exposed ................................................................................................................. Paradorippinae n. subfam.

— G1 rather long, without swollen portion, not abruptly constricted. Vulva on prominences or on elevated por-
tion of sternite 6; opening small, rounded or recessed as a slit ...................................................................... 2

2. G1 variously curved. Vulva on inner part of sternal prominence or situated on raised flanks of sterno-pleonal 
cavity ........................................................................................................................................................... 3 

 — G1 straight. Vulva on elevated portion of sternite 6 or on clearly delimited, globular prominence, at end of 
setose raised sternal ridge .............................................................................................................................. 4

3. G1 strongly curved midpart, C-shaped, ending in lobes, consisting either of three blunt petaloid lobes (Nobilum) 
or several slender, unequal subdistal and distal processes (Heikeopsis, Neodorippe). Vulva at inner part of sternal 
prominence, either elongate, suboval and not sunken or as vertically oriented, recessed curved slit .................
................................................................................................................................ Heikeopsinae n. subfam.

— G1 regularly curved or S-shaped. Vulva situated on raised flanks of sterno-pleonal cavity ............................. 5

4. G1 straight, gradually tapering to single apex, with subdistal setae, and ending in tongue-shaped horny process. 
Vulva at summit of elevated portion of sternite 6; opening rather large, rounded, not recessed .......................
.......................................................................................................................................... Dorippinae n. stat. 

— G1 straight, with distal triangular setose tip directed sideways. Vulva at outer margin of salient sternal promi-
nence; opening very small, recessed ......................................................................... Medorippinae n. subfam. 

— G1 straight, with a simple apical process, ending either in slender, long, spiral-shaped point (D. facchino) or 
in flattened, rectangular, horn-coloured projection, produced into narrow whip-like appendage (D. nudipes). 
Vulva on clearly delimited, globular prominence; opening relatively large, not recessed, near outer margin of 
prominence ...........................................................................................................  Dorippoidinae n. subfam.
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DISCUSSION

RATIONALE FOR SEVEN DORIPPID SUBFAMILIES

The dorippid crabs are similar in general shape and size and 
show little difference in lifestyle, being restricted to the sea at 
largely comparable depths, and form a group with very few 
species and genera. Dorippidae is estimated to have appeared 
around the end of the Early Cretaceous (Luque et al. 2021: 
fig. 5) (see Palaeontological data and Appendix 2), whereas 
extinct families of Dorippoidea are known since the Aptian 
(Van Bakel et al. 2020: fig. 10). The above, which has high-
lighted the major and definitive characters of dorippids, gives 
an insight into their heterogeneous structural architecture, 
evidence of an extreme underlying diversity. 

Conversely, a lineage such as the worldwide-distributed 
Hymenosomatoidea, which has successfully conquered a 
very wide range of environments (e.g. marine, brackish, 
freshwater, mangrove, terrestrial, lakes, caves) and extreme 
ecological niches as well as adopting a wide variety of body 
forms and lifestyles, constitutes a group of great species rich-
ness (Lucas 1980; Ng et al. 2008; Yeo et al. 2008; Guinot 
2011). Recent discoveries provide evidence for a longtime 
Mesozoic hymenosomatoid lineage, through the record of 
two new genera and three new species in the late Barremian 
(Early Cretaceous) of northeast Brazil (Mendes et al. 2022). 
To what do we attribute these disparities, how to assess the 
time scale of diversification rates? (Henao Diaz et al. 2019)? 
The two clades Dorippoidea and Hymenosomatoidea, the 
oldest eubrachyurans to have appeared, were the earliest di-
verged lineages within the Heterotremata during the initial 
radiation of Eubrachyura, being paraphyletic with respect to 
the remaining heterotremes.

MORPHOLOGICAL EVIDENCE

In this paper, we have examined the adult morphology of all 
recognised species of Dorippidae and reported several unique 
characters that clearly show that the family is not strictly related 
to other Eubrachyura, apart from the closely allied Ethusi-
dae.The Dorippidae exhibits a number of different structural 
configurations that we believe reflect several separate, clearly 
isolated evolutionary lineages. Our proposal of seven taxa at 
the subfamily level is mainly supported by morphological 
evidence of seven distinct types of first gonopods (Fig. 31) 
and seven distinct types of vulvae (Fig. 32). In addition, the 
extremely dissimilar female reproductive systems, with vari-
ous sperm storages organs and also various sites of fertilisa-
tion, provide a strong argument for the separation of at least 
six of the seven dorippid subfamilies (the Phyllodorippinae 

n. subfam. has not been studied by histologists): Dorippinae 
n. stat., Dorippoidinae n. subfam., Medorippinae n. subfam., 
Heikeopsinae n. subfam., Paradorippinae n. subfam., and 
Philippidorippinae n. subfam. (Figs 35; 37). 

The configuration of the penial region studied in detail 
by Guinot et al. (2013: 98-105, figs 15-19; note that their 
fig. 15E erroneously depicts a misidentified Medorippe lanata
instead of Phyllodorippe armata) shows a clear transformation 
series, with multistate characters varying from a coxal con-
dition in Medorippinae n. subfam. to a variety of patterns 
of the coxo-sternal condition, which most likely correspond 
to our seven subfamilies. In general, it is accepted that male 
and female genitalia are conservative structures: they vary less 
than other characters, change slowly with evolution, and thus 
reveal relationships over time (Guinot 1979c). Regarding the 
‘lock-and-key hypothesis’, atltough female genitalia have been 
considered more uniform than male structures (Eberhard 
1985), an increasing number of studies show that male and 
female genital morphologies have co-evolved in several groups 
of animals, a fact particularly true for Arthropods (Peretti & 
Aisenberg 2015).

The dorippid two pairs of gonopods, penis and vulvae are 
conservative traits that are therefore of significant importance 
in classification. They are less affected by environmental 
changes than other external morphological characters since 
they only function during sperm transfer. This triple interac-
tion is a synapomorphy of the Brachyura (Guinot et al. 2013: 
fig. 9). In Brachyura, changes in the morphology of the G1/
G2/penis complex are presumed to have co-evolved with 
female reproductive structures. As the gonopods must reach 
and inseminate vulvae, co-adaptation is expected between 
male and female structures (see above, G1, Vulva). It is clear 
that, for example in Paradorippe granulata (Paradorippinae 
n. subfam.), the bulbous tip of G1 (Figs 25C-E; 31G) ap-
parently fits tightly to the large, shallow and incompletely 
protected oval vulva (Figs 26B-D; 32G), with its terminal 
processes directly involved in sperm transfer by guiding the 
ejaculate and interacting with the twin bursae, as shown in 
the illustrations by Vehof et al. (2018b: 88, figs 1, 2). Thus, 
our new taxonomy based on numerous features, mainly on  
the first gonopods and the vulvae, seems well justified (see 
Key to dorippid subfamilies based on G1 and vulva).

Other morphological characters do not allow us to divide 
the Dorippidae entirely into seven subfamilies but only to 
cluster some of them together. For example, the proportions 
of the body, the sculpture of the dorsal surface, the shape of 
the front and lateral carapace margins only allow groupings. 
With regard to the rim of the carapace posterior margin and 

5. G1 with basal lobe; regularly curved, with tip ending in two auricular lobes. Vulva situated on obliquely directed 
flanks of sterno-pleonal cavity; opening not recessed, quite large, elongated, crescent-shaped .........................
.........................................................................................................................Philippidorippinae n. subfam.

— G1 without basal lobe; basally twisted, thin, S-shapedly curved; second half horn-coloured, with rather large, 
inverted subdistal lobe and recurved distal tip. Vulva situated on raised flanks of sterno-pleonal cavity; opening 
narrow, slit-shaped ............................................................................................  Phyllodorippinae n. subfam.
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the posterior strip, only two subfamilies, the Dorippoidinae 
n. subfam. and Medorippinae n. subfam., are characterised 
by a long rim extending laterally along the posterolateral mar-
gins and by a straight, narrow or even indistinct strip; these 
same families also share a weak sexual dimorphism for this 
character. The branchiostegite is reduced but varies: reduced 
but present in dorippids with a swollen branchial region (e.g. 
Dorippoidinae n. subfam., Paradorippinae n. subfam., Philip-
pidorippinae n. subfam.), and almost absent posteriorly (e.g. 
Dorippinae n. stat., Medorippinae n. subfam., Phyllodorip-
pinae n. subfam.). The condition of the eystalk and antenna 
reveals two main dorippid groups: one group (Dorippinae 
n.  status, Dorippoidinae n. subfam., Medorippinae n. subfam., 
Philippidorippinae n. subfam., Phyllodorippinae n. subfam.); 
and another group (Heikeopsinae n. subfam., Paradorippinae 
n. subfam.) (see above, Cephalic appendages). The openings of 
the exhalant channels are just or barely visible dorsally between 
the rostral teeth in Dorippoidinae n. subfam., clearly visible in 
Medorippinae n. subfam., Paradorippinae n. subfam., Philip-
pidorippinae n. subfam., not visible in Dorippinae n. stat., 
Heikeopsinae n. subfam., and Phyllodorippinae n. subfam. 
The axial spine on the fused median portion of sternite 8 is 
present only in the females of Heikeopsinae n. subfam. (in all 
three genera) and Phyllodorippinae n. subfam. A callosity on 
P3 coxa characterises only two subfamilies, the Dorippinae 
n. stat. and Dorippoidinae n. subfam. 

The modality of pleonal retention of females by a conspicu-
ous process of sternite 8 that overhangs pleonal somite 2 is 
a subfamilial character of Dorippinae n. stat. (Figs 8C; 9C, 
10B, D; 12A; 15E, F), Heikopsinae n. subfam. (Fig. 19B, F) 
(except in Neodorippe Fig. 20B), Philippidorippinae n. subfam. 
(Fig. 27B), Phyllodorippinae n. subfam. (Fig. 29B), but is 
absent in Dorippoidinae n. subfam. (Fig. 8A), Medorippinae 
n. subfam. and Paradorippinae n. subfam. (Fig. 24B).

The sites of fertilisation vary with a continuous spectrum, 
not always easy to identify: in any case, the site of fertilisation 
is external in the Paradorippinae n. subfam. or quasi external 
in the Dorippinae n. status. (whose existence is proved to ex-
ist at least in two species, Dorippe quadridens and D. sinica), 
whereas a definitive internal site of fertilisation characterises at 
least the Heikeopsinae n. subfam. (whose existence is proved 
in the species of the three genera, Heikeopsis japonica, Neo-
dorippe callida and Nobilum histrio).

DNA EVIDENCE (Fig. 38)
The first analysis, based on mitochondrial 16S rRNA se-
quences (Fan et al. 2004: 516, as Dorippinae) to study the 
phylogenetic relationships of four Chinese genera, suggested 
that Dorippe was basal and Heikeopsis closely related to Neo-
dorippe. In a more robust phylogenetic framework, ten of the 
13 dorippid genera (twelve species) were investigated by Sin 
et al. (2009) using three markers (mitochondrial 16S rRNA, 
12S rRNA and COI). 

In the study by Sin et al. (2009: 227, figs 1, 2), “sequence 
data of the 16S gene from 24 ingroup individuals revealed 
that each genus formed a distinct and highly supported clade 
(intrageneric species divergence 0-12.7% in 16S)”, with the 

COI and 12S gene trees concordant with the 16S tree. Two 
distinct major clades emerged: one with Dorippe, Dorippoides
and Medorippe that clustered together (16S: BP values 96% 
in MP and 97% in ML analyses), the other with Heikeopsis,
Neodorippe and Paradorippe (16S: BP values 88% in MP 
and 68% in ML analyses). The three Dorippe species tested 
formed a strongly supported clade, clearly divergent from 
Dorippoides (average sequence divergences 17.5%, 18.4% 
and 18.3% in 16S, 12S and COI, respectively). The separa-
tion of Medorippe from Dorippe was also supported (average 
sequence divergences 15.5%, 18.5% and 14.9% in 16S, 12S 
and COI, respectively): it appeared to have a more ancestral 
origin and to be more basal than the sister group Dorippe + 
Dorippoides. Philippidorippe philippinensis clustered with the 
Dorippe-Dorippoides-Medorippe clade in the combined dataset, 
with weak to moderate support. Paradorippe, with two species 
P. granulata and P. polita analysed out of the four known spe-
cies, formed a very distinct clade with the highest percentage 
of intrageneric divergence recorded (12.5% in 16S) and was 
more basal than the group Heikeopsis-Neodorippe (Nobilum
was not sequenced), as in Fan et al. (2004). Although the tree 
of Sin et al. (2009) is not as complete as it should be because 
some taxa were not sequenced, we have great confidence in 
the topology of this phylogenetic framework. 

For this paper, crabs were analysed with a new phylogenetic 
approach (see Material and methods). As the tissues samples 
from Phyllodorippe armata could not be successfully ampli-
fied and no genetic material could be extracted from Nobilum 
histrio as in Sin et al. (2009), our tree is not complete. Even 
though the general topology remains the same as that of Sin 
et al. (2009), our tree (Fig. 38) shows better support values 
overall. One notable change is the position of Philippidorippe 
that seems to be basal in our analysis (though only moderately 
supported), whereas its position was unresolved in Sin et al.’s 
2009 trees (their figs 1, 2). Regardless, the subfamilies as defined 
by the morphological study can be assigned to six clades in the 
molecular phylogeny (Phyllodorippinae n. subfam. excluded). 

Importantly, the analysis of the sequenced species reveals a 
robust framework, with each genus forming a distinct, highly 
supported clade of at least six genetically separate groups, 
and the sequenced generic taxa show relative correspondence 
with our proposed subfamily divisions based primarily on 
morphological features (including the female reproductive 
system) and, more fragmentarily, on larval and post-larval 
data. This correlation suggests that our subfamily divisions 
are justified. We have therefore been able to transpose here 
the sequence divergences found between genera or groups 
of genera into sequence divergences between our subfamily 
clades, as follows: two major clades are supported, one with 
Dorippinae n. stat., Dorippoidinae n. subfam. and Medorip-
pinae n. subfam., the other with Heikeopsinae n. subfam. 
and Paradorippinae n. subfam.; Dorippinae n. stat. forms a 
strongly supported clade, well separated from the more basal 
Medorippinae; Paradorippinae n. subfam. forms a very distinct 
clade, more basal than the Heikeopsinae n. subfam. and with 
two groups, one with P. granulata and the other with P. polita;
Philippidorippinae n. subfam. seems to be basal in the family. 
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We briefly recall which morphological data support accept-
ance of these genetic data. The carapace silhouette (Fig. 3) 
supports the grouping Dorippinae n. stat. + Dorippoidinae 
n. subfam. + Medorippinae n. subfam. + possibly Phyl-
lodorippinae n. subfam.; the separate group Heikeopsinae 
n. subfam.; and the separate group Paradorippinae n. subfam. 
Philippidorippinae n. subfam. remains ambiguous. The sister 
group Dorippinae n. stat. + Dorippoidinae n. subfam. is the 
only one to have distinct inner orbital teeth and callosities 
on P2 and P3. The condition of the eystalk and antenna 
reveals two main dorippid groups: one group with Dorip-
pinae n. status + Dorippoidinae n. subfam. + Medorippinae 
n. subfam. + Philippidorippinae n. subfam. + Phyllodorip-
pinae n. subfam.; another group with Heikeopsinae n. sub-
fam. and Paradorippinae n. subfam. The morphology of the 
G1s (Fig. 31) and vulvae (Fig. 32) supports the separation of 
seven subfamilies, but with possible groupings as the group 
including Dorippinae n. stat. + Dorippoidinae n. subfam. 
+ Medorippinae n. subfam. (+ possibly Phyllodorippinae 
n. subfam.); the group Heikeopsinae n. subfam.; and the 
separate group Paradorippinae n. subfam. Morphologically, 
Philippidorippinae n. subfam., with the only known species 
P. philippinensis unusual in Dorippidae by its occurrence 
in much deeper waters than the other dorippids, remains 
ambiguous. The distinctiveness of the clade Paradorippinae 
n. subfam. is supported by several synapomorphies: propor-
tionally narrow thoracic sternum, with rectangular sternite 2 
and weakly curved backwards suture 5/6 (Figs 25; 26); pe-
culiar shape of G1 (Fig. 25C-E) and vulva (Fig. 26C, D); 
posterior rim and well-defined strip (Fig. 24A, B); exclusive 

carrying of bivalve molluscs, often intimately associated with 
sea anemones; peculiar female reproductive system and ex-
ternal fertilisation (Figs 35D; 36B). 

With respect to the female reproductive system (Phyllodorip-
pinae n. subfam. not studied), the genetic data support five/six 
distinct sperm storage chambers (Fig. 37): Dorippinae n. stat. 
and, rather close, Dorippoidinae n. subfam.; Medorippinae 
n. subfam.; Heikeopsinae n. subfam.; and apart from these, 
Paradorippinae n. subfam. and, perhaps rather closely, Philip-
pidorippinae n. subfam.

UNIQUENESS OF DORIPPIDAE AMONG BRACHYURA

Some features make the family Dorippidae unique among 
the Brachyura and separate it from other Eubrachyura, apart 
from the Heterotremata. Should a special rank, beyond the 
superfamily, be assigned to Dorippoidea? 

Grooves on dorsal surface of carapace (Fig. 5B-D) 
The original dorippid groove pattern, which is autapomor-
phic, requires the use of a special nomenclature, unknown 
in other Brachyura (except in Ethusidae). The epibranchial 
region delimited by the precervical and cervical grooves is 
narrow and obliquely oriented in living and fossil dorippids, 
an arrangement very rarely found in other Eubrachyura.

Strip along posterior margin of carapace (Figs 8A-C; 9C, D)
In Dorippidae (but not in the Ehusidae we examined), the 
straight posterior margin of the carapace, which forms a thick 
rim extending laterally to varying degrees, is lined posteriorly 
in both sexes by a conspicuous smooth strip separating the 
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rim from the first pleonal somite. Since it should normally 
conform to the adjacent pleon, which is narrower in males 
than in females, the strip is in most cases sexually dimorphic. 
The strip varies in shape and size and from indistinct to quite 
distinct, sometimes as if inserted between the carapace and the 
first pleonal somite. This rim-plus-strip seems to be exclusive 
to Dorippidae. Only the Palicidae shows a long, keeled and de-
tached strip running along the entire carapace posterior margin 
(see above, Rim of carapace posterior margin and the posterior 
strip), but of different shape, and perhaps not homologous. 

Afferent branchial orifices (Milne Edwards openings) (Fig. 7C)
They appear as elongated, oval slits in the pterygostome and 
are separate from the chelipeds, an arrangement not found 
in any other eubrachyuran (autapomorphy).

Dorsal exposure of sternites 7 and 8 (Fig. 8C; 9C)

Additional pleonal-retention mechanism in females (Figs 8C; 
9C; 33G)
The dorsally exposed thoracic sternite 8 bears a process over-
hanging pleonal somite 2 and acting as an additional pleonal-
retention mechanism in the females of three genera, Dorippe,
Philippidorippe and Phyllodorippe. 

Dorsal exposure of lateral portions of pleurites 5-7 (Fig. 7A, B)
One particular arrangement, the dorsal exposure of the lat-
eral portions of pleurites 5-7 with their latero-external ends 
inserted in a gutter (‘setting gutter’), is unique to Dorip-
poidea and represents a synapomorphy of the superfamily. 
The arrangement in the Inachoididae, with the pleurites 5-8 
widely exposed and the first pleonal somite ‘integrated’ into 
the carapace resulting in the formation of a continuous col-
lar, is quite different, although proceeding from a similar 
process. In some majoids and other eubrachyurans, parts of 
some pleurites may be exposed but they occur only as small 
sclerites, without a setting gutter. 

Axial skeleton 
The dorippid axial skeleton is very poorly known. Based solely 
on dissection, which damages individuals, and on a difficult 
interpretation of its various parts, will this conservative structure 
be homogeneous in the subfamilies recognised here? A chal-
lenge. A particular configuration, with a sexually dimorphic 
arrangement, was described by Guinot et al. (2013), namely 
a median invagination with disjointed laminae at their base in 
males and without a true median plate in females. The absence 
of a median plate (see Fig. 7A) has been recently reported in 
both sexes (Hazerli et al. 2022: 44), who consider that, with 
respect to the axial skeleton, Dorippidae (exemplified by Me-
dorippe lanata) is “positioned as sister to a clade comprising 
Heterotremata and Thoracotremata”.

Penis and gonopods (Fig. 31)
The dorippid penis is very long and typically has several portions, 
including an exposed proximal penial bulb and a long penial 
tube that varies from vertical and angled to variously inclined. 

The bulb, which runs along a deep groove on the lateral side 
of the G1 basipodite, provides protection at the emergence of 
the penis; its distal end extends into a soft papilla inserted into 
a lateral foramen at the base of the G1 endopodite. G1 has a 
long protopodite consisting of an elongated coxopodite and a 
well-developed basipodite, which encircles most of the twisted 
endopodite. G2 also has a long protopodite (long coxopodite + 
basipodite) (Guinot et al. 2013). The long protopodites of both 
G1 and G2, which show a similar organisation in all dorippids, 
are related to the dorsal position of the first three pleonal somites. 
Such a disposition does not exist in any other eubrachyuran.

Coxo-sternal modalities of penis protection
Dorippidae does display a clear transformation series of the 
penial condition, from a nearly coxal condition in Medorippe 
lanata to a variously developed coxo-sternal condition in other 
species (Guinot et al. 2013: figs 15-19; Davie et al. 2015a: 
fig. 71-2.19H), corresponding to multistate characters of penis 
protection. In contrast, Ethusidae exclusively exhibits a single 
(probably with few variations, to be verified) coxo-sternal con-
dition, with a single-part penis that is only obliquely inclined 
throughout (Guinot et al. 2013: figs 20-22). This unique 
arrangement, which is a synapomorphy of the Dorippidae, 
differs from the penis protection modalities encountered in 
other eubrachyurans, in which the penis usually runs along 
suture 7/8 and is protected within an invagination of sternite 8 
that forms a gutter, as well as a varied juxtaposition of ster-
nites 7 and 8 (Guinot et al. 2013: figs 8I-K, 24, 32A-E, 44B).

Female reproductive system (Figs 35; 37)
The female reproductive system of Eubrachyura was until 
now considered to follow the same common disposition, 
leading to internal fertilisation. A recently discovered new 
organisation (Hayer et al. 2016a; Vehof et al. 2017; 2018a, 
b; Vehof 2020), using modern analyses, presents a new chal-
lenge by revealing that the female reproductive system of 
Dorippidae is unique in the Eubrachyura in its wide diversity 
of systems of organisation and also deviates from the known 
types in the Brachyura. The dorippid disposition undoubt-
edly represents a new type of organisation unparalleled in the 
Brachyura. The five dorippid species studied show different 
fertilisation sites, with “a continuous spectrum from external 
to internal fertilisation” (Vehof 2020: 74).

Larval and post-larval features
Dorippid zoeae are so diverse that it is difficult to see a close 
relationship between them and the larvae of any other group 
of crabs, and the family is thought to have had an evolution-
ary history distinct from that of all brachyuran families (Rice 
1980: fig. 22). 

Sperm ultrastructure
In a cladistic analysis of sperm characters alone (Jamieson et al.
1995: fig. 1A), the majoids formed the plesiomorphic sister 
group to all other eubrachyurans, but in the combined analysis 
of morphological and sperm characters, it was Neodorippe that 
formed the plesiomorphic sister group to all other eubrachy-



331 

New subfamily classification of Dorippidae

ZOOSYSTEMA • 2023 • 45 (9)

urans studied (Jamieson et al. 1995: fig. 1B; see also Jamieson 
1994: 390, 391; Jamieson & Tudge 2000). In comparison, 
the sperm characters of Hymenosomatidae, studied in two 
odiomarine species and Elamena vesca Ng &Richer de Forges, 
1996, differed significantly in nine distinctive characters from 
those of all other brachyuran taxa investigated (Richer de 
Forges et al. 1997; Jamieson & Tudge 2000; Guinot 2011). 
A “majid-hymenosomatid” relationship was not supported 
by spermatozoal ultrastructure (Jamieson & Tudge 2000).

Carrying behaviour, burying and locomotion
Dorippoidea is unique among the Eubrachyura in that it has 
an elaborate carrying behaviour, combined with rapid and 
partial forward burying through the use of chelipeds: the body 
sinks into the sediment and the long P2 and P3 activate to 
penetrate the substrate. The Dorippidae and Ethusidae are the 
only carrier crabs within Eubrachyura whose carrying involves 
the last two pereiopods. In the Palicidae, carrying is performed 
exclusively by the P5. Carrying behaviour can be considered a 
relict behaviour. Forward locomotion (as opposed to sideways 
locomotion, the attribute of brachyuran crabs), often running 
- mixed preferentially with phases of lateral locomotion – using 
the chelipeds, P2 and P3, and forward burying in combina-
tion are not known in other Brachyura. A forward direction of 
locomotion direction, accompanied by a particular orientation 
of the legs, is a plesiomorphic feature found in many carrier 
podotremes (Homolodromiidae, Dromiidae, Homolidae) but 
without the rapid and partial burying forward as in the Dorip-
pidae (Guinot et al. 2013: 252).
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The ‘human face’ of dorippids (Fig. 3) has long attracted the 
curiosity of humans. Scientific names (such as facchino = por-
ter, carrier, given to Dorippoides facchino by the inhabitants 
of Rimini on the Italian coast) appeal to the resemblance of 
these crabs to a human face. Vernacular names often origi-
nate in the folklore of Asian countries, where the expressive 
features of the carapace are likened to deceased persons whose 
souls have passed through the crabs. The dorippids named 
‘ghost’, ‘demon-faced crab’ have been a source of popular 
beliefs evoked in tales and legends and have inspired artists. 
Heikeopsis japonica, the iconic crab native to Japan is known 
as the ‘samurai crab’ or ‘Heike-gani’ according to the famous 
legend that the human-faced carapaces, with a characteristic 
pattern resembling the angry face of a samurai (Figs 2; 39), 
house the souls of the proud and fierce samurai of the Japanese 
feudal family Heike, who died in the battle of Dan-no-ura, 
immortalised in the Heike Monogatari (Tale of the Heike, a 
13th-century historical epic and one of the great classics of 
Japanese literature) (Wang 1927; André 1937, 1939, 1958; 
Neuville 1938; Huard & Guinot 1965; Sakai 1985; Holthuis & 
Manning 1990: frontispiece; Martin 1993). 

The year is 1185 AD, a spring morning, probably the 24th 
of April; the location is a tiny bay called Dan-no-ura, in the 
Japanese Inland Sea between Shikoku and Honshu. Two 
powerful fleets, on one side the Heike clan (or Taira clan), 
the imperial rulers of Japan with a thousand ships, and on 
the other the Genji clan (or Minamoto) with three thousand 
ships, fight to the death for control of the throne. And at stake 
is the control of the whole of Japan. The battle of Dan-no-
ura was preceded by a huge struggle between these two clans, 
which had fought each other at the end of the 12th century 
during the Genpei War (1180-1185).

The ruling Taira clan (Heike) is led by its child-Emperor 
Antoku and his grandmother. The Heike, who had been rul-
ing for many decades, are routed after half a day of fighting 
and must face defeat. During the battle, a member of the 
royal household (presumably his grandmother) takes the 
seven-year-old Emperor Antoku and dives with him into the 
water of the Shimonoseki Straits (also known as Kanmon
Straits), drowning the child emperor to prevent him from 
falling into Minamoto’s hands. His mother follows him in 
her grief. During the fierce battle, hundreds of Samurai war-
riors lose their lives, and their bodies slip through the waves 
to the bottom of the sea. Those not killed in battle commit 
suicide by drowning, with most of the Heike clan members 
and generals tying themselves to the ship anchor to sink to 
the bottom of the sea (Figs 2; 39). The Heike, with their wives 
and children, perished. Another version says that the loyal 
Heike were thrown into the sea by the conquerors. Only a 
few wives and consorts were allowed to live as spoils of war by 
Gengi, the victor of the battle. Minamoto Yoritomo became 
the first Shogun, the military ruler of Japan, and established 

the first shogunate (military dictatorship). This was a cultural 
and political turning point in Japanese history. Dan-no-ura 
marks the beginning of seven centuries in which Japan is ruled 
by warriors and shoguns instead of emperors and aristocrats. 
Referred to by historians as the period of Medieval and Feudal 
Japan, the shogunate lasted until 1868. According to other 
narratives, Emperor Antoku survived in small hamlets of 
Tokushima, Shikoku. 

According to Japanese folklore, the Heike-gani crabs, which 
have haunted the coasts for hundreds of years and roam the 
depths of the oceans around Japan in search of the lost legacies 
of their empire, are the reincarnations of the samurai killed 
at Dan-no-ura, with the souls of the dead Heike warriors 
having been transferred to the crabs and their faces etched 
forever on the backs of the crabs. Actually, some survivors 
of the Heike lineage do survive, and they commemorate the 
battle of Dan-no-ura in Japanese villages along the coast every 
April. It is also told that on dark nights, thousands of ghostly 
lights hover on the beach or fly over the waves, forming pale 
lights that the fishermen call Oni-bi or demon fires. Biwa 
hōshi, known as ‘lute priests’, mostly blind and adopting the 
robes common to Buddhist monks, are famous for narrating 
tales at night and playing the Heike-biwa to accompany their 
recitations about legends, wars, histories, and mythologies, 
with a musical style referred to as heikyoku, which literally 
means ‘heike music’.

The scientific name of the crab called Heike-gani or Heike-
crab, sometimes samurai crab, was originally Dorippe japonica
von Siebold, 1824. Von Siebold (1850: xiii) used the spelling 
‘Heike-Kani’, explaining in a footnote: “Heike est nomen 
imperatoris antiquii”, and many later authors confirm that 
this is the best-known Japanese name for the species. It later 
became Heikea japonica, and is now Heikeopsis japonica (von 
Siebold, 1824). Its carapace does indeed have a pattern re-
sembling a human face (Fig. 1), but this is simply the result 
of the sculpture of the dorsal surface and the arrangement 
of the grooves, which are in fact the points of attachment of 
the underlying muscles, although with variations in detail 
between species (Fig. 3). It should also be pointed out that 
all species of the family Dorippidae, whether or not they live 
in Japan, share this design, amounting to about 27 species 
worldwide. In addition, many species of various families of 
primitive crabs also have a human face delineated on the 
carapace. Schmitt (1931: 222, pl. 64; 1968: 143, fig. 63) 
comments that in some places in the East, namely in China, 
Dorippe sp. is considered to be sacred, the face on the crab 
being the reflection of a dead relative whose soul resides in 
the crab. It is also said that even today, fishermen who catch 
crabs with human faces on their carapaces throw them back 
into the water in memory of the Heike samurai warriors, 
who are somehow still alive. J. S. Huxley (1952), impressed 
by the carapace of Heikeopsis japonica, of which he published 

APPENDICES

APPENDIX 1. — The dorippids in legend and myth. 
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a colour photograph in Life Magazine alongside a picture of 
a warrior, and Carl Sagan (1980; and in the popular science 
television series Cosmos: a Personal Voyage) have speculated 
that the resemblance of the crabs to samurai is due to artificial 
selection: the Japanese fishermen throw these crabs back into 
the sea, thus favouring samurai-like patterns and prosperity. 
The idea that human superstition conspires to reproduce a 
species of crabs with realistic samurai face is denied by all. 
To consider some kind of artificial selection here has been 
deemed ‘a fault’ (Sakai 1985: 336), ‘ludicrous’ (Holthuis & 
Manning 1990: 80), and ‘not true’ (Martin 1993: 32). Instead, 
dorippid crabs are rejected because they are too small or have 
an unappetising taste. And in fact, they are not mentioned as 
edible crabs (Guinot 1967; Holthuis & Sakai 1970: 116; Sakai 
1985: 335; Holthuis & Manning 1990: 80; Ng 1998), being 
at least sold in limited numbers on the wholesale market at 
landing sites in Vietnam (Chertoprud et al. 2012). 

Dorippid crabs have greatly inspired Japanese art, espe-
cially in popular ceramics, for example in sake cups (Neu-
ville 1938: figs 2, 4, 5). Various decorative objects of this 
kind and specimens of Heike-gani are traded as curiosities 
and souvenirs. At the Akama Shrine for Emperor Antoku in 
Yamaguchi Prefecture, beautiful Heike clay bells with gilded 
human faces are sold. 

The 12th century Tale of Gengi inspired the renowned Japa-
nese artist Utagawa Kuniyoshi (1798-1861), one of Japan’s last 
great masters of woodblock printings and a painter of historical 
scenes, such as ancient warriors and scenes of legend, literature 
and religion. One among his several magnificent paintings 
and printings shows the sea battle of Dan-no-ura (1185) be-
tween the two clans, the ‘Ghost of Taira Tomomori’ and the 
anchor with which he drowned, and Heike-gani crabs with 
the faces of fallen soldiers in the sea. Some crabs have all the 
characteristics of dorippids: the human face on the carapace, 
the last two legs reduced and carried dorsally, and even the first 
pleonal somites visible dorsally (Figs 2A, B; 39). We pay tribute 
to Kuniyoshi who depicted the Heike-gani in a very precise 
way, not forgetting the long and slender P2 and P3 typical of 
the true Heikeopsis japonica. A painting, the original of which 
I have long admired in the office of my esteemed colleague 
Lipke B. Holthuis in Leiden and which is the frontispiece of 
the book by Holthuis & Manning (1990), represents the same 
desperate battleship between the two clans: but this time the 
crabs, with their transversely elongated carapace and paddle-
shaped legs, are well recognisable portunids (other crabs with 
quadrangular carapace belong to another family), depicted 
near the spirits of dead samurais represented as pale ghostly 
figures that haunt the seas. When Martin (1993: 30) writes 
“None of these crabs looks at all like a Dorippidae, the family 
of the samurai crab”, he is referring to that painting showing 

swimming crabs and, apparently, he has not seen the one with 
the dorippids reproduced here (Figs 2; 39). 

It seems likely, according to Sakai (1980, 1985), that the 
man-crab legend perhaps predated the date of the battle of 
Dan-no-mura and was simply adapted to those events later, 
rather than being newly created at that time. The Wakan-
sansai-zue, the second encyclopaedia published in Japan 
(1716), contains illustrations of Dorippe japonica called either 
‘Takebun-gani’ in honour of Takebun, who came to Japan 
at the time of the Mongol invasions (in 1274 and 1281) and 
drowned, or Shimamura-gani in honour of Danjo Shimamura 
who drowned to death in the fourth year of the Kyoroku 
era (1528-1532) and was painted by Kuniyoshi “riding the 
waves on the backs of large crab”, which is a portunid and 
not a dorippid.

Emperor Antoku is worshipped as Mizu-no-kami (‘god of 
water’). In a small seaside park near the Kanmonkyo Bridge 
in the Japanese city of Shimonoseki, two bronze statues, 
flanked by replica cannons and ships, depict two Samurai 
warriors engaged in mortal combat: this monument com-
memorates the historic battle that took place in this area over 
nine centuries ago.

Heikeopsis japonica (and/or aff. japonica) has captured the 
imagination in other Asian countries. In China, it bears the 
vernacular names Kuan Kung Hsieh (= General Kuan Kung’s 
crab), from the Han era, or Kuei Lien Hsieh (= Ghost or 
Demon faced crab) (Shen 1931: 102; Neuville 1938: 53, 
54) or Jen mien Hsieh that means ‘crab with a human face’ 
(Fauvel 1880: 79). Martin (1992) recounted how, in several 
countries, dorippids play an important role in local folklore, 
sometimes being considered sacred, with the face represent-
ing that of a deceased relative, as in the myth of samurai 
reincarnated as crabs. 

Dorippe sinica Chen, 1980 has the vernacular name Kimen 
gani (= Devil-faced crab) in Japan (De Haan 1841: 121, as 
‘Kimem gani, i.e., Demonis facie Cancer’, see Holthuis & 
Manning 1990: 36). Ingle (1982: 650) noted that in parts 
of the Orient Dorippe sinica is regarded as sacred because the 
“face is thought to be that of a deceased relative whose soul has 
passed in the crab”. Two dorippids, with Chinese names, are 
mentioned in a series of watercolours that Dabry de Thiersant 
(1826-1898), a travelling naturalist who studied fish farm-
ing in China and Chinese medicine in particular, produced 
in Canton. These beautiful watercolours are now kept at the 
Muséum national d’Histoire naturelle, Paris (Ms. 276) under 
the title ‘Crustacés de Chine’, with notably Heikeopsis japonica
as Dorippe japonica (Huard & Guinot 1965: pl. 79a). In Eu-
ropean literature, the vernacular name for Dorippe frascone
(Herbst, 1785) is ‘Fratzengesicht’ in German, which means 
‘gargoyle face’.
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FIG. 39. —  The ghost of Taira Tomomori along with the anchor he drowned with, and heikegani with faces of fallen soldiers, colour print by Utagawa Kuniyoshi illustrating 
the legend of the iconic ‘samurai crab’ known in Japan as ’heike-gani’, a dorippid whose current scientific name is Heikeopsis japonica (von Siebold, 1824). It depicts 
the naval battle of Dan-no-ura in the Japanese Inland Sea in 1185 between the two clans Heike and Gengi. Members of the Heike clan and generals tie themselves 
to the anchor of the ship to sink to the bottom of the sea and to rejoin the drowned. The souls of deceased Heike warriors were passed on to the crabs, and their 
faces were etched forever on the carapaces of the crabs. In Japan, Heike-gani crabs are considered to be the reincarnations of the samurai who died at Dan-no-ura. 
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Below are listed in alphabetical order the fossil taxa assigned 
to the Dorippidae and Ethusidae in the literature, each spe-
cies under its original name or the last name given. Next are 
examined two extinct dorippoid families, Telamonocarcinidae 
and Tepexicarcinidae. Finally are discussed fossil families or 
taxa being presumed to be doubtful Dorippoidea, namely Go-
niochelidae, Lecythocaridae and Binkhorstia Noetling, 1881.

FOSSILS ASSIGNED TO DORIPPIDAE

H. MILNE EDWARDS, 1837

Archaeocypoda veronensis Secretan, 1975 

Archaeocypoda veronensis Secretan, 1975: 363, figs 21, 22, pl. 23, 
fig. 2, pls 24, 25.

REMARKS

The status of this species from the Early Eocene of Bolca 
Fossil-Lagerstätten, Italy (Secretan 1975: 363-369, figs 21, 22, 
pl. 23, fig. 2, pls 24, 25) (see De Angeli & Garassino 2006: 
79), has been fully revised with numerous figures by Pasini 
et al. (2019b: 253, fig. 12). Casadío et al. (2005: 175) stated 
that it was not an ocypodid and suggested that it might be 
a member of the Dorippidae. Subsequently Schweitzer et al.
(2010: 79) and Schweitzer et al. (2021: 1, fig. 1.2) included it 
in the Dorippidae, while Pasini et al. (2019b: 255) preferred 
to consider it as a ‘doubtful dorippid’. Figures of the holo-
type and paratypes (Giusberti et al. 2014: fig. 6d; Pasini et al.
2019b: fig. 12; Schweitzer et al. 2021: fig. 1.2) show crabs 
with an unreduced P4 and a poorly or not at all reduced P5, 
which excludes Archaeocypoda veronensis from being a dorippid. 
The hypothesis that at least part of this material could be an 
ethusid (only P5 reduced) is to be considered. See literature 
in Sasaki (2019: 7771).

Bartethusa hepatica Quayle & Collins, 1981

Bartethusa hepatica Quayle & Collins, 1981: 738, pl. 104, fig. 4. — 
De Grave et al. 2009: 31. — Schweitzer et al. 2010: 79. — Sasaki 
2019: 7771. — Collins et al. 2020: 42, fig. 8A. — Van Bakel et al.
2020: fig. 10.24 — Schweitzer et al. 2021: 3, fig. 1.3.

REMARKS

This species, from the Middle Eocene (Bartonian) of the Isle 
of Wight, considered a dorippid and not an ethusid by their 
authors (despite its genus name), does indeed have the appear-
ance of a representative of the Dorippidae. The short, wide 
carapace is subquadrate, with several recognisable regions on 
the dorsal surface, including a large hepatic region, and promi-
nent grooves, the anterior called ‘hepatic’ corresponding to the 
precervical groove (see Interpretation of grooves on the carapace 
dorsal surface in Dorippidae). The slightly concave posterior 
border is ‘bounded by a thin ridge’ (Quayle & Collins 1981: 
739). The front is divided into four equidistant triangular 

teeth of wich the innermost, separated by a deep V-shaped 
emargination, are the largest. The subquadrate carapace, the 
deeply grooved and weakly ornamented surface are more like 
that of Dorippoidinae n. subfam. and other genera with a 
similar facies (Fig. 3).

Dorippe astuta Van Straelen, 1938

Dorippe astuta Van Straelen, 1938: 91. — Guinot et al. 2013: 187. 

Dorippoides facchino – Van Bakel et al. 2020: fig. 10.36.

REMARKS

The remains of a species from the Pliocene of Indonesia 
(Java) were recorded but not figured by Van Straelen (1938) 
as Dorippe astuta Fabricius, 1798, a species placed in the 
synonymy of Dorippoides facchino by Holthuis & Manning 
(1990) (Fig. 16A, B). 

Dorippe ? carpathica Förster, 1979 

Dorippe ? carpathica Förster, 1979: 91, fig. 3, pl. 2, fig. 3. — Holthu-
is & Manning 1990: 7

?Dorippe carpathica – Müller 1984a: 66, 100. 

Neodorippe ? carpathica – Müller 1996: 9. — Schweitzer et al. 2010: 
79. — Sasaki 2019: 7796.

“Dorippe” carpathica – Müller 2006: 42.

Medorippe carpathica – Karasawa 2000: 811.

Neodorippe carpathica – Hyžný 2016: table 1. — Van Bakel et al.
2020: fig. 10.25.

REMARKS

This species, known from the Miocene of the Carpathians by 
an internal mould with a diagenetically deformed and later-
ally compressed carapace, has been considered to bear some 
resemblance to extant Cymonomus A. Milne-Edwards, 1880 
and even Tymolus Stimpson, 1858 or to homoloids (Müller 
1984a: 66, 100, respectively). It may also be noted that trans-
versely aligned ridges cross the branchial regions in Eocene 
Cymonomidae (De Angeli 2016). Currently, D. carpathica is 
regarded as a dorippid, tentatively assigned to either Dorippe
(Förster 1979) or Neodorippe (Müller 1996; Schweitzer et al.
2010; Hyžný 2016) or Medorippe (Karaswa 2000); it has also 
been assumed to be an ethusid (Müller 2006). The posterior 
margin is ‘bilobated’ (Förster 1979: 92, fig. 3, pl. 2, fig. 3) 
and concave. In Förster’s sketch and photograph (1979: 92, 
fig. 3, pl. 2, fig. 3), the carapace dorsal surface bears three 
parallel lines on each branchial region, the posterior line 
corresponding to an oblique ‘prominent ridge’. The deep 
groove that reaches the orbital border is much stronger than 
that of extant dorippids. It is difficult to assign this species 
to an existing genus, at least not to Dorippe, Medorippe or 

APPENDIX 2. — Fossil taxa assigned to the Dorippoidea and doubtful dorippoids.
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Neodorippe. ?Dorippe carpathica is somewhat reminiscent of 
Ethusa popognensis De Angeli, Garassino & Pasini, 2009, 
which bears two granulated ridges on each branchial region 
(see below).

Dorippe fankhauseri Studer, 1892 

Dorippe Fankhauseri Studer, 1892: 6, pl. 1, figs 1-4. 

D. Frankhauseri [sic] – Glaessner 1929: 137.

Dorippe fankhauseri – Bachmayer & Rutsch 1962: 677, pl. 2, fig. 1. — 
Holthuis & Manning 1990: 7. — Müller 2006: 42. — Fraaije 
et al. 2010: 2, 5. — Schweitzer et al. 2010: 79. — Hyžný 2016: 
table 1. — Sasaki 2019: 7773. — Van Bakel et al. 2020: fig. 10.28.

REMARKS

The species, with a partially preserved carapace, is originat-
ing from the Miocene of Switzerland. Considering several 
inaccuracies in Studer’s illustrations, Bachmayer & Rutsch 
(1962: pl. 2, fig. 1) reproduced the holotype, which has a 
well-delineated ‘human face’. The sculptured and apparently 
rounded carapace shows the two main grooves typical of 
Dorippidae, e.g. the deep precervical and cervical grooves, 
and a rather straight, prominent posterior rim. The carapace 
dorsal surface exhibits an ornamented and coarsely granular 
cardiac region and a tripartite ridge on the branchial region. 
It is a true dorippid, but not a species of Dorippe and Dorip-
pinae n. status (Fig. 3A) and could more likely belong to 
Phyllodorippinae n. subfam. (Fig. 3I) despite the absence of 
a lateral spine on the margins of the carapace.

Dorippe judicis Gripp, 1964

Dorippe judicis Gripp, 1964: 105, 106, pl. 17, fig. 7a, b. — Sasaki 
2019: 7774.

REMARKS

Dorippe judicis, from the Lower Miocene of northern Germany, 
represented by a carapace and a partially dorsally exposed 
pleon, is a poorly known species as most palaeontologists 
have not treated it (e.g. not listed by Schweitzer et al. 2010, 
2021), with the exception of Polkowsky (2014: 125). The 
wider than long and short carapace, without lateral spine, 
the wide front, the two deep main grooves, easily identifiable 
with the precervical and cervical grooves of Recent Dorippidae 
(see Interpretation of grooves on the carapace dorsal surface in 
Dorippidae), leading to a strongly subdivided dorsal surface 
with a prominent, three-ridged cardiac region, the absence of 
tubercles or granules, and the first dorsally exposed pleonal 
somites are typical dorippid characters (Fig. 40A). We would 
not agree with Müller (2006: 42) followed by Jagt et al. (2015) 
that it could be an ethusid. It cannot be a species of Dorippe
or a representative of Dorippinae n. stat. (Fig. 3A). Gripp 
(1964: 106, as Dorippe lanata) compared it with the extant 
Medorippe lanata (Fig. 3C) and with the Miocene Dorippe 
fankhauseri (see above). The genus needs to be clarified. 

Dorippe lanata Gemmellaro, 1914

REMARK

See below under Medorippe lanata. 

Dorippe margaretha
(Lőrenthey in Lőrenthey & Beurlen, 1929)

REMARK

See below under Medorippe margaretha.

Dorippe ornatissima Müller, 2006 

Dorippe ornatissima Müller, 2006: 41, pl. 1, fig. 1. — Schweitzer et al.
2010: 79. — Hyžný 2016: table 1. — Sasaki 2019: 7775. — Van 
Bakel et al. 2020: fig. 10.29. — Hyžný & Dulai 2021: 167, fig. 62.6.

REMARKS

Dorippe ornatissima, from the Middle Miocene (Upper Badenian) 
marine layers of the Budapest area (Hungary), characterised by 
a wide carapace, slightly elongated anteriorly, with a rimmed 
posterior margin, a heavily ornamented dorsal surface, without 
deep grooves, with the branchial and cardiac regions covered with 
a set of tubercles of various sizes, could belong to those dorippids 
with a sculptured and ornamented carapace like the members 
of the Dorippinae n. stat.. The photograph of the holotype by 
Hyžný & Dulai (1921: 167, fig. 62.6a) might convince us that 
it could be a Dorippinae n. stat., with a prominent posterior 
margin and a distinct strip, but the much rounder carapace 
makes us somewhat doubtful of this attribution.

Dorippe rissoana Desmarest, 1817

Dorippe Rissoana A.-G. Desmarest, 1817: 509; 1822: 119, pl. 10, 
figs 1-3. — H. Milne Edwards 1837: 158.

Dorippe quadridens – Holthuis & Manning 1990: 18, 34-35. — 
Schweitzer et al. 2021: 1.

REMARKS

A.-G. Desmarest (1817; 1822) introduced and depicted a new 
fossil species of unknown origin as Dorippe rissoana. Defrance 
(1819) provided a slightly modified version of the Desmarest’s 
original (1817) description. According to Desmarest himself 
(1822: 121), it was a dubious fossil since, although brown and 
shiny like most East Indian fossil crabs, it was much lighter 
in colour, more friable and less strongly embedded in clay 
than the true fossils. Desmarest pointed out that this species 
was similar to the Dorippe nodosa A.-G. Desmarest (nomen 
nudum) collected by Péron (= D. quadridens) and could not 
be distinguished from it. Glaessner (1929: 137), who con-
sidered Desmarest’s specimen a subfossil, treated D. rissoana 
as a synonym of D. quadridens (Fabricius, 1793) (Fig. 10A, 
B), an action followed by Holthuis & Manning (1990: 18, 
34-35). This species belongs to the Dorippinae n. stat..



360 ZOOSYSTEMA • 2023 • 45 (9) 

Guinot D.

Dorippe sinica Chen, 1980

Dorippe (Dorippe) sinica Chen, 1980: 154, fig. 1, pl. 1.

Dorippe sinica – Karasawa et al. 2021: 139, 146, pl. 2, fig. 20. — 
Ando et al. 2022: 132, pl. 2, fig. A.

REMARKS

Two carapace fragments allocated to the Recent species Dorippe 
sinica are shown in the Illustrated catalogue of Decapoda from 
the Middle Pleistocene Atsumi Group, Japan by Karasawa et al.
(2021). The strongly tuberculated carapace, although it ap-
pears longer and too narrow anteriorly, is reminiscent of the 
extant Dorippe sinica (Fig. 10C, D), very common in Japan. 
Dorippe sinica was recently found in Holocene deposits in the 
Shimizu Port, Shizuoka City, Japan (Ando et al. 2022: 132, 
pl. 2, fig. A). The species belongs to the Dorippinae n. stat..

Heikeopsis japonica (von Siebold, 1824)

Dorippe Japonica von Siebold, 1824: 14. 

Dorippe japonica – De Haan 1841: 12. — Kaneko 1958: 331, 332, 
336, pl. 15, fig. 10.

Neodorippe (Neodorippe) japonica – Morita 1977: 16, pl. 2, figs 1-4.

Heikea japonica – Umemoto & Karasawa 1998: 11, fig. 7. — Sa-
saki 2019: 7788.

REMARKS

Well-sculpted carapaces similar to that of the extant and 
iconic Heikeopsis japonica (Figs 1; 19A-D) have been recorded 
from the Holocene of the Umeda Formation, Osaka City 
(Kaneko 1958), of the ‘Reclaimed Sand’ around the Nagoya 
Port, Aichi Prefecture (Morita 1977) or Nanyo Formation, 
Aichi Prefecture (Umemoto & Karasawa 1998). It is a pity 
that none of the pereiopods 2 or 3 of these crabs have been 
preserved to check if they are long and thin as in the typical 
H. japonica in the living fauna.

Heikeopsis tuberculata (Morris & Collins, 1991) 

Dorippe (Dorippe) frascone tuberculata Morris & Collins, 1991: 5, 
fig. 1a, b.

Dorippe frascone tuberculata – Karasawa 2000: table 1.

Heikea tuberculata – Collins et al. 2003: 200, pl. 1, fig. 5.

Heikeopsis tuberculata – Schweitzer et al. 2010: 79. — Guinot et al.
2013: 187; 2019: 300. — Sasaki 2019: 7790. — Van Bakel et al.
2020: fig. 10.27. — Schweitzer et al. 2021: 2, fig. 1.5a, b.

REMARKS

Heikeopsis tuberculata, from the Lower Miocene Miri For-
mation of Sarawak, established without knowledge of the 
contemporary work of Holthuis & Manning (1990), is one 
of the few fossil dorippids with a well-preserved ventral part 
(Morris & Collins 1991: 5, fig. 1a, 1b). Based on examina-

tion of the type series (holotype and two paratypes) and bet-
ter preserved specimens, the new description and figures of 
Collins et al. (2003: 200, pl. 1, fig. 5a-d, as Heikea japonica) 
confirm all the characteristic features of the family Dorip-
pidae, e.g. the clearly recognisable Milne Edwards openings 
and the curvature of the sternal suture 5/6 including the 
press-button for pleonal locking. This crab is undeniably 
a dorippid, with the two typical main carapace grooves: a 
‘hepatic furrow’ that corresponds to the precervical groove; 
and a ‘wide, fairly deep, and broadly V-shaped’ cervical 
groove (see Interpretation of grooves on the carapace dorsal 
surface in Dorippidae). The well-marked posterior rim, de-
scribed as ‘a broad ridge [that] bounds the deeply sinuous, 
not concave posterior margin’, is similar to that of the extant 
Heikeopsis. The thoracic sternum, depicted upside down by 
Morris & Collins (1991) but correctly oriented by Collins 
et al. (2003) (see Guinot et al. 2013: 187), was shown by 
Schweitzer et al. (2021: 2, fig. 1.5b). The shape of the cara-
pace, the sculpted and ornamented dorsal surface and the 
ridged thoracic sternum are not reminiscent of Heikeopsis 
japonica (Figs 1; 19A-D), just as the posterolateral tubercle 
that becomes a sharp spine in some large adults casts doubt 
on this generic identification. Furthermore, as the present 
distribution of H. japonica most probably includes only 
Japan and the nearby region, it may be preferable to assign 
it to another genus and species. The holotype of Heikeop-
sis tuberculata represented by Schweitzer et al. (2021: 2, 
fig. 1.5a, b), with the correct registration number (NHMUK 
In. 61853), has a sculptured carapace and ridged thoracic 
sternum that do not conform to the material assigned to 
H. japonica by Morris & Collins (1991) and Collins et al.
(2003), and thus clearly correspond to another genus, most 
likely in Dorippinae n. subfam. (if the anterior part of the 
carapace is proven to be narrowed). 

Heikeopsis sp.

Heikeopsis sp. – Kato & Kitamura 2020: 47, fig. 5.4.

REMARKS

A fragmentary external mould of carapace was obtained from 
the Middle Pleistocene Sahama Mud Member of the Hama-
matsu Formation, Shizuoka Prefecture, central Japan. The 
moderately convex, smooth dorsal regions, without nodes 
or tubercles, the deep main grooves could be characters of 
Heikeopsis but were considered insufficient for more accurate 
identification.

Medorippe ampla
Garassino, De Angeli, Gallo & Pasini, 2004

Medorippe ampla Garassino, De Angeli, Gallo & Pasini, 2004: 260, 
figs 5, 6a, b. — De Angeli & Garassino 2006: 40. — De Angeli et al.
2009: 174, fig. 6; 2019: 47, 51. — Schweitzer et al. 2010: 79. — Jagt 
et al. 2015: 882. — Pasini et al. 2019a: 29, fig. 2B. — Van Bakel 
et al. 2020: fig. 10.33. — Schweitzer et al. 2021: 3.
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Medorippe cf. M. ampla – Garassino et al. 2012: 27. — Sasaki 
2019: 7791.

REMARKS

Medorippe ampla, described for two specimens from the 
Messinian (Late Miocene) of Piedmont, northern Italy 
(Garassino et al. 2004), was subsequently reported from the 
Messinian of Livorno in Tuscany (central Italy) (De Angeli 
et al. 2009: 174), and from the Early-Middle Messinian 
(Late Miocene) of the Romagna Apennines, Emilia-Romagna 
(Pasini et al. 2019a). The first record from the Early Pliocene 
of Italy is recent (Garassino et al. 2012: 27). The species, 
remarkably represented by a sketch in Garassino et al. (2004: 
fig. 5) and a photograph in De Angeli et al. (2009: 175, 
fig. 6), shows the characteristics of the Recent Medorippe
lanata (Figs 3C; 22A, B), e.g. an enlarged carapace with 
a lateral spine, a narrow front with two short teeth, two 
branchial lobes and a Y-shaped cardiac ornament, but dif-
fers in having a wider carapace, with a shorter anterolateral 
margin and granular ridges on the supraorbital, hepatic 
and branchial regions. The sharp lateral spine could also 
be reminiscent of Phyllodorippe armata (Figs 3I; 29A, B), 
an extant species from West Africa, but without a Y-shaped 
ridge on the cardiac region and with a tripartite ridge on 
the branchial region. Failing to belong with certainty to 
the genus Medorippe, this species could be assigned to the 
Medorippinae n. subfam. 

Medorippe lanata (Linnaeus, 1767) 

Cancer lanatus Linnaeus, 1767: 1044.

?Dorippe lanata – Gemmellaro 1914: 78, pl. 1, fig. 2 (nec Cancer 
lanatus Linnaeus, 1767); see Garassino et al. 2004: 262 (as Me-
dorippe lanata).

Dorippe lanata – Glaessner 1929: 137.

Medorippe lanata – Holthuis & Manning 1990: 7. — Schweitzer 
et al. 2010: 79. — Garassino et al. 2014b: 124, fig. 2C. — De 
Angeli et al. 2019: 58. — Sasaki 2019: 7792. — Van Bakel et al.
2020: fig. 10.35. — Schweitzer et al. 2021: 3.

REMARKS

Gemmellaro (1914, as Dorippe lanata) was the first to report 
some specimens from the Late Pleistocene of Sicily. The sec-
ond fossil report in the Mediterranean area is from Garassino 
et al. (2014b: fig. 2C) for a well-preserved male specimen 
(carapace and ventral surface) from the Late Pleistocene of 
Calabria (southern Italy): all its features seem to indicate a 
Medorippe lanata (Figs 3C; 22A, B), with its lateral spine, 
the two main carapace grooves, the rather straight posterior 
margin of the carapace. The cardiac region is ornamented, 
but the Y-shaped ridge characteristic of the extant species is 
not clearly distinct. Anyway, the species belongs to the Me-
dorippinae n. subfam.

Medorippe margaretha
(Lőrenthey in Lőrenthey & Beurlen, 1929) 

Dorippe margaretha Lőrenthey in Lőrenthey & Beurlen, 1929: 135, 
pl. 6, fig. 1a-c. — Lőrenthey 1911: 528 (nomen nudum); 1913: 326 
(nomen nudum). — Glaessner 1929: 137; 1969: R492, fig. 304.8. — 
Müller 1978: 279, 287, pl. 13, fig. 4; 1984a: 66, pl. 34, figs 1-5. — 
Holthuis & Manning 1990: 7. 

 Medorippe Margaretha – Karasawa 2000: 811, 812, table 1.

Dorippe (Medorippe) margaretha – Müller 2006: 42. 

Dorippe margaretha – Schweitzer et al. 2010: 79. — Hyžný 2016: 
table 1. — Sasaki 2019: 7774. — Hyžný & Dulai 2021: fig. 62.1-5. 

Medorippe margaretha – Guinot et al. 2013: 187. — Jagt et al. 2015: 
882. — Van Bakel et al. 2020: fig. 10.34.

Dorippe sp. aff. margaretha – Polkowsky 2014: 123, pl. 125, figs 1-4.

REMARKS

By its outline, its anterolateral spine in the figre of Lőrenthey & 
Beurlen (1929: pl. 6, fig. 1a), its two closely spaced triangular 
frontal teeth, the carapace of this species, from the Miocene of 
Hungary, Portugal, Germany (Upper Miocene) and Hungary 
(Middle Miocene), indeed resembles that of extant species 
Medorippe lanata. In Polkowsky’s (2014: pl. 125, figs 1-4) 
four good figures of several Schleswig-Holstein specimens, 
the cardiac region does not show the characteristic Y-shaped 
ridge of the extant Medorippe lanata (Fig. 22A, B), and the 
strong tripatite branchial ridge is more reminiscent of Phyl-
lodorippe armata (Fig. 29A, B); but the shape of the carapace, 
the strong lobulation, the spaced frontal teeth, the absence 
of a lateral spine (possibly lost) are not typical of this genus. 
But most importantly, the valuable figures of the holotype 
and other specimens provided by Hyžný & Dulai (2021: 
fig. 62.1-5) show the characteristic Y-shaped ridge on the 
cardiac region, a small spine on the carapace lateral margin, all 
of which are characters in favour of belonging to Medorippe, 
if not, at least, to the subfamily Medorippinae n.subfam. It 
should be noted that a second species of Medorippe, under 
the name of M. crosnieri (Fig. 23A, B, D), with a similar fa-
cies, including the cardiac region, probably exists, but with 
a still questionable status (see Remarks about Medorippe 
crosnieri Chen, 1988).

Medorippe tanabei Karasawa, 2000

Medorippe tanabei Karasawa, 2000: 811, fig. 2. — Schweitzer et al.
2010: 79; 2021: 3. — Jagt et al. 2015: 882. — Van Bakel et al.
2020: fig. 10.31. 

REMARKS

According to Guinot et al. (2013: 18), the generic status 
of Medorippe tanabei, known only by a carapace from the 
Miocene of Japan, is not certain, but its attribution to the 
Medorippinae n. subfam. is plausible. 
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Nobilum wenchii Hu & Tao, 1996

Nobilum wenchii Hu & Tao, 1996: 65, pl. 11, fig. 9. — Karasawa 
2000: table 1. — Müller 2006: 42. — Schweitzer et al. 2010: 80. — 
Guinot et al. 2013: 187. — Sasaki 2019: 7797. — Van Bakel et al.
2020: fig. 10.26.

REMARKS

The carapace of Nobilum wenchii, from the Miocene of Tai-
wan, is longer and narrower than that of the extant N. histrio 
(Figs 3F; 21A) and this shape more resembles a Neodorippe, 
except that in the latter the carapace is smooth (Figs 3E; 20A, 
B). In addition, the posterior border of the carapace is de-
scribed as “similar to a lip, protruded medially and inwardly”, 
which is not the case in Neodorippe where the rim is faint and 
the strip very narrow. It is however possible that the species 
belongs to the Heikeopsinae n. subfam.

Paradorippe sp. cf. granulata and 
Paradorippe granulata (De Haan, 1841)

Dorippe granulata De Haan, 1841: 122, pl. 3, fig. 2. 

Paradorippe granulata – Morita 1977: 16, pl. 2, figs 5-8. — Kaneko 
1958: 331, 332, 336, pl. 15, fig. 10. — Holthuis & Manning 
1990: 125. — Kato & Karasawa 1998: 9, pls 3.10, 11, 13, 14. — 
Umemoto & Karasawa 1998: 11, fig. 8. — Kobayashi et al. 2008: 
112, pl. 1, fig. 5. — Schweitzer et al. 2010: 80. — Klompmaker 
et al. 2013: 607, fig. 3J, K, tables 1, 3. — Karasawa et al. 2014: 61, 
fig. 7.3-7.6; 2021: 139, 146, pl. 2, figs 21-24 — Ando et al. 2015: 
306, pl. 2.10; 2022: 232. — Sasaki 2019: 7803. — Van Bakel et al.
2020: fig. 10.37. — Schweitzer et al. 2021: 3, fig. 2.4a, b.

REMARKS

Chelae or only dactyli and fixed fingers of Paradorippe granu-
lata have been recorded from the Middle Pleistocene of the 
Atsumi Group (Kobayashi et al. 2008; Karasawa et al. 2014, 
2021), from the Middle Pleistocene Ogushi Formation, Ja-
pan (Klompmaker et al. 2013) and from the Late Pleistocene 
Ogushi Formation, Kyushu, Japan (Ando et al. 2015). Van 
Bakel et al. (2020: fig. 10.27) also reported it from the Pleis-
tocene. Carapaces have been recorded from the Holocene 
Deposits in Osaka City, Honshu Island (Kaneko 1958: pl. 15, 
fig. 10) and Holocene deposits in the Shimizu Port, Shizuoka 
City, Japan (Ando et al. 2022: 132, pl. 2, figs B, C); carapaces 
with ventral parts have been well preserved in the Reclaimed 
Sand around the Nagoya Port, Honshu Island (Morita 1977: 
pl. 2, figs 5-8) and in the Nanyo Formation, Aichi Prefecture 
(Umemoto & Karasawa 1998: 11, fig. 8). All of these could 
well correspond to P. granulata (Fig. 25A, B), with a typical 
granulated carapace. Drill holes attributed to traces of preda-
tion by octopodes were found on the propodus by Klomp-
maker et al. (2013: fig. 3J-K). It is not surprising to find many 
Japanese fossil remains of the extant species P. granulata that is 
very common in Japan and has a wide distribution. The single 
fingers and the complete chela as for example in Kobayashi 
et al. (2008: pl. 1, fig. 5) and in Karasawa et al. (2014: fig. 7.3, 
7.4; 2021: pl. 2, figs 21, 22) might not completely match the 

shape of the extant P. granulata whose fingers form a distinct 
curve with the palm, but this is probably due to the angle of 
the photographs. The carapace fragments in Karasawa et al.
(2014: figs 7.5, 7.6; 2021: figs 23, 24) have a front with a me-
dian emargination that appears to be much more pronounced 
than in extant P. granulata but the granulation of the dorsal 
surface corresponds to that of this species (Fig. 25A, B). With 
regards to fragments of Paradorippe sp. cf. granulata found in 
the Pleistocene of the Boso Peninsula, Japan, the granular ma-
jor chela of a male with an inflated palm and a short inclined 
fixed finger as well as the minor chela represented by Kato & 
Karasawa (1998: pl. 3, figs 10-11, 13-14, respectively) could be 
assigned to P. granulata; this is also consistent with the sexual 
dimorphism encountered in the extant species as illustrated in 
our figures of the male (Figs 24A; 25A) and female (Fig. 24B). 
The species belongs to the Paradorippinae n. subfam. 

Paradorippe sp. 

Paradorippe sp. – Karasawa & Nobuhara 2008: 25, fig. 2.12, 13. — 
Schweitzer et al. 2010: 80.

REMARKS

A Paradorippe without specific identification has been recorded 
from the Pliocene of the Ryukyus, Japan. The specimens 
consist of a broken granular carapace, a well preserved male 
thoracic sternum and a male pleon (not shown). The thoracic 
sternum displays the curved suture 4/5 including the press-
button: its finely granular surface with an oblique suture 4/5 
instead of horizontal as in P. granulata (Fig. 26B-D) does not 
allow a definite assignment to this species, and we agree with 
Karasawa & Nobuhara (2008) that a specific identification 
awaits the discovery of a better preserved carapace.

Titanodorippe eocenica Blow & Manning, 1996

Titanodorippe eocenica Blow & Manning, 1996: 6, pl. 2, fig. 2. — 
Müller 2006: 42. — Schweitzer et al. 2010: 80; 2021: 3, fig. 2.7a, 
b. — Sasaki 2019: 7772.

REMARKS

The subfamilial identity of this Middle Eocene species from the 
Carolinas, USA, known only from a single large and granular 
cheliped propodus, cannot be determined. Note that dorip-
pids are not present in the living fauna of the New World.

Dorippid ‘Genus and species indeterminate’ 
in Karasawa, Nakagawa & Kaede (2011)

We agree with the authors (Karasawa et al. 2011a: 32, fig. 2.7) 
that this species, from the Miocene of Fukui Prefecture, Japan, 
can be referred to a dorippid, but that more complete material 
will be needed for a generic identification. In any case, the 
subdivided carapace is not that of Paradorippe, hence not a 
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member of the Paradorippinae n. subfam., and would rather 
be that of a Dorippinae n. stat. (Figs 3A; 10).

Dorippidae sp. 

Dorippidae sp. – Artal & Gilles 2007: 8, fig. 3C.

Medorippe sensu Artal & Gilles 2007 – Van Bakel et al. 2020: fig. 10.30.

REMARKS

The crab found in the Miocene of Pignan (southeastern 
France), attributed to the Dorippidae by Artal & Gilles 
(2007: 8, fig. 3C), with a possible assignment to Medorippe, 
indicated as ‘Medorippe sp. sensu Artal & Gilles 2007’ by 
Van Bakel et al. (2020: fig. 10.30), is not a dorippid. The 
narrow carapace with parallel lateral margins, the simple and 
spatulate rostrum and the sinuous entire orbital margin are 
like those of a retroplumid. Generally, the carapace of Re-
troplumidae is wide, rectangular and has several transverse 
ridges, therefore this unnamed species with a subquadrate 
carapace and an apparently lobulated and granulated dorsal 
surface would represent a rare form in this family. Bacapluma 
aragonensis Ortega, Fernández, Ferratges, Kwekel, Laguna, 
Maza & Méndez, 2013, from the Eocene of Huesca (Aragon, 
Spain) (not cited in Schweitzer & Feldmann (2018), could 
be the closest form. A comparison with the many species of 
Archaeopus Rathbun, 1908, where there is a wide range of 
carapace morphology, from quadrate to subquadrate and in 
which transveres ridges are replaced by swellings or linear 
tubercles over defined regions (Nyborg et al. 2019b), would 
be useful.

FOSSILS ASSIGNED TO ETHUSIDAE GUINOT, 1977

Ethusa berica De Angeli & Beschin, 2008 

Ethusa berica De Angeli & Beschin, 2008: 22, fig. 5, pl. 2, figs 1, 
2. — Schweitzer et al. 2010: 80; 2021: 3. — De Angeli et al. 2010: 
154, fig. 7; 2019: 23. — Beschin et al. 2019: 96, fig. 57. — Sasaki 
2019: 7812. — Van Bakel et al. 2020: fig. 10.16. — De Angeli & 
Garassino 2021: 21.

REMARKS

Ethusa berica, a true ethusid from the Lower Oligocene of 
Vicentina (De Angeli & Beschin 2008; De Angeli et al. 2010) 
and the Upper Eocene of Parona di Verona, Italy (Beschin 
et al. 2019), has a fairly long carapace, a smooth dorsal sur-
face, with well-defined grooves, and four frontal spines, the 
inner ones protruding and close together, only separated by a 
V-shaped sinus, as revealed in the figure of a more complete 
and more recent specimen (De Angeli et al. 2010: fig. 7). 
The posterior rim is marked, wide; the presence of a strip 
should be checked.

Ethusa cf. E. berica

Ethusa cf. E. berica – De Angeli & Garassino 2021: 20, fig. 4A, B.

REMARKS

This specimen, from the Late Eocene (Priabonian) of San 
Feliciano hill, Vicenza (NE Italy), differs from Ethusa berica
in its smaller size, the dorsal regions more strongly marked 
by deep grooves, and the presence of developed cardiac tuber-
cles. As in Ethusa berica, there is a wide, slightly concave and 
marked posterior rim, perhaps bordered by a strip. 

Ethusa chibai Karasawa, 1993 

Ethusa chibai Karasawa, 1993: 44, fig. 4, pl. 8, fig. 12; 1999: fig. 6. — 
Karasawa & Kato 2001: Database. — Schweitzer et al. 2010: 80;
2021: 3. — Sasaki 2019: 7812. — Van Bakel et al. 2020: fig. 10.21.

REMARKS

In this crab from the Lower Pliocene of southwestern Japan, 
the “inflated branchial region”, the two epibranchial lobes 
“divided into two by a shallow, oblique groove”, which are 
not very visible in the figure, are somewhat reminiscent of 
the ridged branchial region of Ethusa popognensis (see below).
According to De Angeli et al. (2009: 176), E. chibai can be 
distinguished from E. popognensis by “a carapace longer, dor-
sal surface smoother, and shallow branchiocardiac groove”. 

Ethusa evae Müller & Collins, 1991 

Ethusa evae Müller & Collins, 1991: 66, fig. 3h, pl. 4, figs 1, 2. — 
Pálfy et al. 2008: Catalogue. — De Angeli et al. 2010: 176. — 
Schweitzer et al. 2010: 80; 2021: 3. — Baldanza et al. 2017: 
52. — Beschin et al. 2019: table 1. — Sasaki 2019: 7814. — Van 
Bakel et al. 2020: fig. 10.15.

REMARKS

Ethusa evae, from the Upper Eocene (Priabonian), Hungary, 
has a subsquare carapace, well-developed outer orbital spines 
and fairly wide orbits. These characters are not typical of ei-
ther Ethusa or an ethusid and we agree with Müller & Collins 
(1991: 67) that the outline of E. evae is somewhat reminiscent 
of Binkhorstia ubaghsi (Van Binkhorst, 1857) from the Late 
Cretaceous (Maastrichtian). The identification of this species, 
in any case not a dorippoid, should be carefully reconsidered.

Ethusa aff. mascarone sensu Müller 1984

Cancer mascarone Herbst, 1785: 191, pl. 11, fig. 69.

REMARKS

Müller (1984b: 26) and Via Boada (1988) reported specimens 
from the Miocene (Messinian) of Santa Pola (Alicante, Spain) 
that are regarded as a probable new subspecies of E. mascarone
by De Angeli et al. (2009: 176), with no subsequent record or 
discussion (De Angeli & Garassino 2021: 19), see Van Bakel 
et al. 2020: fig. 10.19. The type species of Ethusa, E. mascarone 
(Herbst, 1785), is shown by Schweitzer et al. (2021: 3, fig. 3) 
from a Holocene specimen from Portugal.
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Ethusa cf. E. mascarone 

Cancer mascarone Herbst, 1785: 191, pl. 11, fig. 69.

Ethusa cf. E. mascarone  – Baldanza et al. 2017: 52, fig. 9E. — Van 
Bakel et al. 2020: fig. 10.23. — Pasini et al. 2022: 146, fig. 3F. 

REMARKS

This crab, from the Early Pleistocene of Poggi Gialli (Tuscany), 
with an oval, pear-shaped carapace and indistinct regions, has 
been tentatively ascribed to the Mediterranean Ethusa masca-
rone, the type species of Ethusa. An incomplete carapace from 
the Lower Pleistocene of Tuscany (Italy) is similarly ascribed 
by Pasini et al. (2022: 149, fig. 3F).

Ethusa octospinosa Müller, 2006

Ethusa octospinosa Müller, 2006: 42, pl. 1, figs 2, 3. — Schweitzer 
et al. 2010: 80; 2021: 3. — Van Bakel et al. 2020: fig. 10.18. — 
Hyžný & Dulai 2021: 165, fig. 61.1-2.

REMARKS

This species from the Miocene (Upper Badenian) of Hungary 
has well-developed frontal and outer orbital teeth as well as 
shallow grooves on carapace dorsal surface that are in favour of 
a true ethusid. It shares carapace proportions and ornamenta-
tion with the extant Ethusa mascarone, but E. octospinosa has a 
more protruding front (Hyžný & Dulai 2021: 165, figs 61.1-2 
and 61.1-3a, b, respectively).

Ethusa orgianensis De Angeli & Garassino, 2021

Ethusa orgianensis De Angeli & Garassino, 2021: fig. 3.

REMARKS

Ethusa orgianensis, based on two carapaces from the late Eo-
cene of Monti Berici, Vicenza, San Feliciano hill (NE Italy), 
is an ethusid, having – as well discussed by the authors – a 
carapace much longer than wide, a straight and rimmed 
posterior margin, a dorsal surface without deep grooves but 
with very distinct regions, four almost subequal frontal teeth 
and developed outer orbital teeth that are thin, acute and 
directed outwards. The well-marked regions and posterior 
rim are typical of fossil ethusids.

Ethusa popognensis De Angeli, Garassino & Pasini, 2009

Ethusa popognensis De Angeli, Garassino & Pasini, 2009: 175, 
fig. 7A, B. — Schweitzer et al. 2010: 80; 2021: 3. — Jagt et al.
2015: 882. — De Angeli 2019: 51. — Sasaki 2019: 7829. — Van 
Bakel et al. 2020: fig. 10.20.

REMARKS

This species from the Upper Miocene (Messinian) of Livorno, 
Italy, is charaterised by the characters as follows: carapace longi-
tudinally oval and posteriorly wider; dorsal surface sculptured, 

regions distinct, finely tuberculate in the median part of the 
gastric, cardiac, hepatic and branchial areas; front produced, 
with two pairs of triangular teeth separated by a V-shaped 
depression; anterolateral margins elongated and divergent; 
posterior margin concave and with a clearly thickened rim. 
Ethusa popognensis is distinguished mainly by well-developed 
branchial regions crossed transversely by two granulated ridges, 
a character shared with ‘Dorippe? carpathica’ (see above) and 
some other fossil Ethusa.

Ethusa sp. 

Dorippidae sp. – Artal & Gilles 2007: 8, fig. 2F. — Van Bakel et al.
2020: fig. 10.17.

REMARKS

The crab found by Artal & Gilles (2007: 8, fig. 2F) in the 
Miocene of Pignan (southeastern France) and without a 
specific assignment, is known only from a photograph of the 
carapace. Its posterior border, concave in the middle, seems 
strongly rimmed, a feature not typical of extant ethusids but 
which seems more common in fossil representatives, unless 
the fossils considered to be ethusids turn out to be dorippids. 
The shape of the carapace suggests that it is an Ethusidae.

Ethusa sp.  

Ethusa sp. – Marangon & De Angeli 2007: 73.

REMARKS

Marangon & De Angeli (2007: 73) recorded an undescribed 
species of Ethusa from the Lower Oligocene (Rupelian) of the 
Ligure Piemontese Basin, NW Italy, with the preservation of 
part of the pleon, a P4 and/or P5, and a smooth carapace 
with deep grooves (see also De Angeli & Beschin 2008). It 
will soon be described (De Angeli, pers. comm.). This would 
be the oldest known ethusid.

Ethusa sp.

Ethusa sp. – Pasini & Garassino 2016: 54, fig. 2. — Van Bakel et al.
2020: fig. 10.22.

REMARKS

This species, from the Pliocene of Valduggia (Vercelli, Piedmont) 
has been described as having “a pear-shaped carapace, wider 
posteriorly; dorsal regions well defined by marked grooves, 
and developed branchial regions crossed transversely by two 
branchial grooves forming two ridges” (Pasini & Garassino 
2016: 54). It shares some dorippid characters, e.g. the deep 
precervical and cardiac grooves; the marked rim along the 
concave posterior margin of the carapace. The two branchial 
ridges, which are not clearly visible in the photograph, are 
reminiscent of those present in Ethusa popognensis.
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FOSSILS ASSIGNED TO TELAMONOCARCINIDAE LARGHI, 2004 
Dorippoidea has been represented in the fossil record since 
the Early Aptian by the family Telamonocarcinidae, with 
Telamonocarcinus Larghi, 2004 as type genus. Initially consid-
ered a subfamily of Dorippidae (Larghi 2004; Schweitzer & 
Feldmann 2011a), it was elevated to family status by Guinot 
et al. (2013: 188, 268, 306), an action subsequently followed 
by all authors (Luque 2015; Jagt et al. 2015; Charbonnier 
et al. 2017; Van Bakel et al. 2020; Schweitzer et al. 2021: 5; 
Luque et al. 2021: fig. 5; Vega et al. 2022). The presence of 
an oxystomatous disposition is not supported by any figure, 
as the anterior part of the ventral surface is hardly preserved 
or too blurred in the fossils concerned, and is only presumed 
from the arrangement of the other structures.

Telamonocarcinus gambalatus Larghi, 2004, the type species 
of the genus, was established on the basis of abundant and 
well-preserved material from the Cenomanian of Lebanon, 
allowing the use of ventral morphology and appendages (Lar-
ghi 2004: 539, figs 5, 6, 7.2-7.8; see also Pasini & Garassino 
2011: 237), then redescribed with numerous figures by Char-
bonnier et al. (2017: 207, figs 451-463). Reconstructions of 
the holotype (Larghi 2004: fig. 5; Charbonnier et al. 2017: 
fig. 457; Van Bakel et al. 2020: fig. 6B) and photographs of 
the holotype and paratypes (Luque 2015: fig. 2B; Charbon-
nier et al. 2017: figs 453-456; Van Bakel et al. 2020: fig. 6A; 
Schweitzer et al. 2021: fig. 2.5) depict a narrow crab, with a 
deeply grooved and ornamented dorsal surface, with obliquely 
oriented epibranchial region, deep orbits, long eyestalks, 
overdeveloped outer orbital teeth and (where known), non-
chelate P4 and P5 dactyli. Charbonnier et al. (2017: 207), 
who examined the holotype and about 50 specimens from 
Lebanon, confirmed the main characters of T. gambalatus, as 
follows: carapace pyriform, heavily sculptured; dorsal surface 
with overall granular ornamentation; long, sharp outer orbital 
teeth directed outwardly; orbits broad and arcuate; eyes well 
developed; and P4 and P5 reduced, subdorsal/dorsal, with 
dactyli that are non-subchelate (as in ethusids). Charbonnier 
et al. (2017: 209) referred to the dactyli as ‘falciform’, which 
is not visible in photographs and not in Larghi’s 2004 recon-
struction, reproduced by Charbonnier et al. (2017: fig. 457). 
The outline of the reconstructed T. gambalatus is reminiscent 
of extant ethusids but also of these dorippids with an elongated 
and anteriorly narrowed body, such as the extant species of 
the genus Dorippe (Figs 10; 12A; 14A, B; 15A, C, E, F). The 
ventral surface of a topotypic specimen illustrated by Guinot 
et al. (2019: fig. 15) shows a wide thoracic sternum and a 
posteriorly positioned male pleon, with six free somites plus 
the telson, and the tip of the telson just reaching suture 5/6. 
The non-subchelate ending, if preserved, is the most important 
difference from the Dorippidae (see Table 1).

Garassino et al. (2007: 45; see also Garassino et al. 2014a: 
table 1) discovered several specimens from the Cenomanian-
Turonian of southern Morocco that they named Telamono-
carcinus cf. gambalatus (previously ‘indeterminate crab’ of 
Garassino & Larghi 2000: fig. 2), with preservation of the 
carapaces, the first pleonal somites, and P2 and P3. Garassino 
et al. (2008: 61) suggested that this Moroccan crab might be 

the same as the poorly preserved “genus and species indeter-
minate” from the Upper Cretaceous (Cenomanian) of Egypt 
referred to Necrocarcinidae Förster, 1968 by Schweitzer et al.
(2003: 890, figs 1, 2). Luque (2015: 257), on the other hand, 
attributed the Egyptian taxon to Tepexicarcinidae until better 
material became available for study. Charbonnier et al. (2017: 
207) considered that T. cf. gambalatus of Morocco was not 
different from T. gambalatus from Lebanon, without address-
ing the case of the enigmatic crab of Schweitzer et al. (2003).

Telamonocarcinus antiquus Luque, 2015 (Luque 2015: fig. 2A; 
Luque et al. 2017: fig. 8D; Van Bakel et al. 2020: figs 6G, 
10.7), from the Upper Aptian-Lower Albian of Santander, 
Colombia, known only by its wide carapace, with a concave, 
rimmed dorippid-like posterior margin and the presence of a 
distinct precervical groove, represented the oldest eubrachy-
uran known at that time according to Luque et al. (2017: 2) 
and Van Bakel et al. (2020: fig. 10.7). This species does not 
conform to Larghi’s 2004 reconstruction of the holotype of 
T. gambalatus, and, as only its dorsal carapace is known, it can-
not be assumed that P4 and P5 are not subchelate, one of the 
main features that distinguishes the Telamonocarcinidae from 
the Dorippidae and shared with Ethusidae. There is a clear 
precervical groove and a narrow epibrachial region obliquely 
oriented like in extant dorippids (see Interpretation of grooves 
on the carapace dorsal surface in Dorippidae, see fig. 5B-D). It 
could well be a dorippid.

In contrast, Telamonocarcinus sp. of Luque (2015: fig. 2C, 
D, table 1; see Van Bakel et al. 2020: fig. 10.7), from the 
Cenomanian of Japan, Mikasa City, with its narrow cara-
pace, developed outer orbital teeth and dorsal sculpture, is 
consistent with Larghi’s 2004 (fig. 5) reconstruction of the 
holotype of T. gambalatus. It would be important to ensure 
in well-preserved specimens that P4 and P5 are not chelated, 
a feature shared by telamonocarcinids and ethusids. 

A second genus assigned to the Telamonocarcinidae is
Eodorippe Glaessner, 1980 (p. 185, 186, 187), initially con-
sidered a podotreme included in the Torynommatidae by 
Glaessner (1980) (for the spelling Torynommatidae instead 
of Torynommidae, see the Code 1999, Art. 29; Collins 2003: 
85; Guinot et al. 2013: 175), hence his hypothesis of “a Late 
Cretaceous origination of the heterotrematous Dorippidae 
from Tymoloidea” (i.e., Cyclodorippoidea Ortmann, 1892). 
Glaessner (1980: 186), who noted the “striking resemblance 
between the carapaces of Eodorippe and the genus Dorippe”, 
also referred to “some resemblances between Eodorippe and 
Palicus Philippi, 1838”, concurring with our view that Pali-
coidea and Dorippoidea share similarities or analogies (Gui-
not et al. 2013: 212). The type species, Eodorippe spedeni 
Glaessner, 1980 (Glaessner 1980: 183, figs 13, 13A) from 
the Upper Cretaceous (Campanian-Maastrichtian) of New 
Zealand, has a well-preserved, typically dorippid carapace, 
with the deeply emarginated posterior margin that charac-
terises older forms. The ‘rostrum long and narrow, spatulate, 
pointing forward’ shown in the sketch of Glaessner (1980: 
fig. 13A) does correspond to the anterior region of the cara-
pace and probably not –as in our earlier misinterpretation (see 
Guinot et al. 2013: 188, 189) – to the anterior projection of 
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the endostomal gutter into the median incision of the front 
visible dorsally to a variable extent in Recent dorippids. The 
anterior groove on the carapace dorsal surface, delimiting a 
narrow, obliqley oriented epibranchial region, is convex and 
can be termed ‘precervical’ as in extant dorippids (see Inter-
pretation of grooves on the carapace dorsal surface in Dorippidae,
Fig. 5B-D), and is a strong evidence for a dorippid origin. 
The ventral characters and pereiopods are missing. The new 
figure and redescription of the holotype (with a ‘long rostrum’) 
by Luque (2015: 256, fig. 2E) and Schweitzer et al. (2021: 
6, fig. 1.4) support the hypothesis of a close relationship of 
E. spedeni with the Dorippidae. It is even questionable which 
main differences prevent it from belonging to the Dorippidae. 
The carapace of the holotype of E. spedeni and that of the 
holotype of Telamonocarcinus antiquus (Lower Cretaceous, 
Upper Aptian-Lower Albian of Colombia), placed side by 
side by Van Bakel et al. (2020: figs 6F and 6G, respectively), 
clearly show the proximity of the two species. 

In adding a second species to Eodorippe, E. binodosa Collins, 
Kane & Karasawa, 1993, from the Cenomanian of Japan, 
Collins et al. (1993: 303, fig. 2.6) took the same view, also 
emphasising the similarity to the Dorippidae. Eodorippe bino-
dosa, initially considered a podotreme in Cyclodorippoidea by 
Collins et al. (1993: 303) and assigned to the Telamonocar-
cinidae by Larghi (2004: 535), Guinot et al. (2013: 188, as 
Telamonocarcinus binodosus), Luque (2015: 256, fig. 2F), and 
Van Bakel et al. (2020: fig. 10.10), is indeed another thing. 
In our opinion, E. binodosa differs from Eodorippe spedeni
by its subrectangular carapace (versus almost as wide as long 
in E. spedeni), its short rostrum (versus long in E. spedeni), 
and its dorsal surface with only shallow grooves (versus with 
conspicuous transverse grooves and ridges in E. spedeni). Ac-
cording to Luque (2015) Telamonocarcinus and Eodorippe, 
which occurred in both the Old and New Worlds, did not 
survive the K/Pg extinction.

Eodorippe connori Nyborg, Garassino, Vega & Kovalchuck, 
2019 (Nyborg et al. 2019a: 134, fig. 5), from the Albian of 
Oregon, USA, which probably corresponds to the unpub-
lished reported occurrence of Eodorippe from the Cretaceous 
of Oregon by Schweitzer (2001: 812), is the earliest record 
of the genus Eodorippe. It is a large species (17 × 16 mm) 
with long, quadrangular P2 and P3 meri preserved. The 
narrow, forward-projecting front is not a typical feature of 
extant dorippids. The preservation of a rather large falciform 
detached piece in their fig. 5C, which is not mentioned by 
Nyborg et al. (2019b) nor by Van Bakel et al. (2020), could 
have been the only preserved element of a lost P4 or P5 of 
this species, i.e. a thick propodus and a developed dactylus. 
But the shape does not conform to the non-chelate P4 and 
P5 dactyli of Telamonocarcinus gambalatus, the type genus 
and species of Telamonocarcinidae, and this fragment is not 
part of E. connori. It belongs to another crab, most likely a 
palaeocorystid, such as Joeranina Van Bakel, Guinot & Ar-
tal, Fraaije & Jagt, 2012 or Eucorystes Bell, 1863 (see Van 
Bakel et al. 2012a) (Van Bakel, personal communication). 
We will see below that Van Bakel et al. (2020: fig. 10.4) as-
signed E. connori to the new genus Personadorippe Van Bakel, 

Mychko, Spiridonov, Jagt & Fraaije, 2021. The removal of 
E. connori from Eodorippe restores its monophyletic status to 
the Telamonocarcinidae.

Nyborg et al. (2019a: 134) compared E. connori to Wither-
sella crepitans Wright & Collins, 1972, from the Lower Aptian 
(Lower Greensand) of the Isle of Wight, UK, the type species 
of Withersella Wright & Collins, 1972 (see also Wright 1997: 
138, figs 12, 16), attributed to the Carcineretidae Beurlen, 
1930 by Collins et al. 1995; Fraaje 1996; Wright 1997; 
Collins 2003), an assignment disputed by Glaessner (1980: 
180). The genus was subsequently considered podotreme and 
assigned to the family Torynommatidae by Van Bakel et al.
(2003), Schweitzer et al. (2007: 19), Schweitzer et al. (2010: 
79), Schweitzer & Feldmann (2011b: 249, fig. 7), Karasawa 
et al. (2011b: 548), Klompmaker (2013: 173), and Collins 
et al. (2020: 40). 

In addition, Van Bakel et al. (2020: 14) established a new 
telamonocarcinid genus, Personadorippe (type species P. kalash-
nikovi Van Bakel, Mychko, Spiridonov, Jagt & Fraaije, 2021; 
other species included: P. levashiensis Van Bakel, Mychko, 
Spiridonov, Jagt & Fraaije, 2020). Van Bakel et al. (2020: 
15, 19, figs 9, 10.4) removed Eodorippe connori, the oldest 
record of Eodorippe, from the Telamonocarcinidae to include 
it in Personadorippe, the sister taxon to Eodorippe. In fact, Per-
sonadorippe connori (Nyborg, Garassino, Vega & Kovalchuck, 
2019) shares some characters with P. kalashnikovi, established 
from a single carapace from the Upper Cretaceous, Lower 
Cenomanian, Moscow Oblast (Van Bakel et al. 2020: 15, 
figs 3A-D, 6D, 7A, 10.4, table 1; see also Schweitzer et al.
2021: fig. 5): similar carapace shape and ornamentation, 
subdivision of dorsal surface into regions, posterior margin 
with deeply concave and strongly developed rim. 

Personadorippe levashiensis, from the Lower Cretaceous, 
middle Aptian strata, northern Caucasus (Van Bakel et al.
2020: 17, figs 3E, F, 5, 7B, 10.3, table 1), shows a slightly 
different groove pattern and carapace areolation (including 
a narrow, obliquely oriented epibranchial region), as well as 
a peculiar arrangement of granules. The posterior margin 
was described as “concave, inverted V-shaped, divided into 
two curved portions, with acute rim”: we wonder whether 
these ‘two curved portions’, clearly discernible in the pho-
tographs of Van Bakel et al. (2020: figs 3E, 7B), might 
not correspond to a developed strip in two parts as in the 
Recent Dorippe facchino (Fig. 8A), but it is more likely that 
they belong to the pleon. The preserved right chela of P. le-
vashiensis (Van Bakel et al. 2020: fig 5), which consists of 
a compact propodus and long fingers, can be compared to 
the chelipeds of Telamonocarcinus gambalatus (Larghi 2004; 
Charbonnier et al. 2017). In Recent dorippids, heterochely 
with a robust major cheliped usually only appears in males 
that have reached a large size, depending on the species: in 
large males, the palm of the major cheliped becomes swol-
len, much higher than long, sometimes even with a bulbous 
ventrodistal protuberance, and the relatively short fingers 
form a slight angle with the palm axis. Chelae with a nar-
row palm and very long fingers like that of P. levashiensis
are never found in dorippids. 
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Van Bakel et al. (2020: 11, 13, 18, figs 6E, 10.2) recently 
transferred Withersella to the Eubrachyura and included it 
in the family Telamonocarcinidae. Withersella crepitans has 
a square and flattened carapace with a long mesogastric an-
terior process, an axially sulcate rostrum, long outer orbital 
teeth, a rimmed posterior margin, some of these characters 
reminiscent of the features shared by telamonocarcinids and 
ethusids. Another former podotreme genus assigned to the 
Glaessneropsoidea Patrulius, 1959, in Longodromitidae 
(Klompmaker 2013; Schweitzer & Feldmann 2011b), 
Navarrara betsieae Klompmaker, 2013, from the Upper 
Albian, Eguino Formation of Koskobilo, northern Spain 
(Klompmaker 2013: 155, fig. 4, table 4), has recently been 
assigned to the Eubrachyura and included in the Dorip-
poidea within the Telamonocarcinidae by Van Bakel et al.
(2020: 13, 15, figs 6C, 10.6). The carapace has a distinct 
outline, a quite different areolation of the dorsal surface 
and does not show the same groove pattern as other tela-
monocarcinids. In our opinion, the two monotypic genera 
Withersella and Navarrara Klompmaker, 2013 must still be 
able to justify their inclusion in the Dorippoidea. Wither-
sella crepitans and Personadorippe levashiensis, supposed to 
represent the oldest dorippoids, may well be among the 
oldest eubrachyurans currently known, with the possible 
exception of the Hymenosomatidae recently discovered from 
the Barremian of Brazil by Mendes et al. (2022). It should 
be noted that Mendes et al. (2022: fig. 7) agreed with the 
inclusion of Withersella, Navarrara and Personadorippe into 
the Dorippoidea.

It is quite possible to recognise in Telamonocarcinus gam-
balatus, T. antiquus, Eodorippe spedeni and, to a lesser degree, 
in Personadorippe the dorippid groove pattern as we have 
interpreted it in the extant dorippids (see Interpretation 
of grooves on the carapace dorsal surface in Dorippidae and 
Fig. 5B-D), i.e., a short, more or less convex precervical 
groove and a long cervical groove on a well areolated dor-
sal carapace, with a narrow, oblique epibranchial region, 
a mesogastric region extending almost to the front and a 
well-defined metagastric (plus urogastric) region. Although 
these grooves are less perceptible in some species, such as 
Eodorippe binodosa, there is no doubt that they belong to 
the same group, the Dorippoidea.

Once again, it must be recognised how misleading the 
carapace is. For example, a crab, such as Dioratiopus salebrosus
Woods 1953 (p. 53, fig. 2, pl. 2, figs 4, 5) from the Upper 
Albian of Central Queensland, with several well-preserved 
parts, assigned to the Cymonomidae by Wright & Collins 
(1972: 33), synonymised with Glaessnerella Wright & Col-
lins, 1975 (Glaessneria Wright & Collins, 1972) by Glaessner 
(1980) and now in the podotreme family Longodromitidae 
(Karasawa et al. 2011b: 536; Schweitzer et al. 2017: 216), 
has a carapace that somewhat resembles that of certain tela-
monocarcinids. But the gonopore on the coxa of P3 (Woods 
1953: 54) precludes any relationship. Van Bakel et al. (2012b) 
considered that some species of Glaessnerella might turn out 
to be members of the Homoloidea, and Van Bakel et al.
(2020: 19, fig. 9) left the question open pending a revision, 

whereas Starzyk et al. (2023) recently demonstrated that the 
genus Laeviprosopon Glaessner, 1933 does indeed belong to 
the Homolidae.

Telamonocarcinids share an additional feature, seemingly 
not yet reported, namely the presence of at least four strong 
and well-aligned tubercles behind the frontal region. Five, 
including the weaker latero-external one, in Telamonocarcinus
gambalatus (see Larghi 2004: figs 5, 6.4; Luque 2015: fig. 2B; 
Charbonnier et al. 2017: figs 451-463; Van Bakel et al. 2020: 
fig. 6A, B), in T. antiquus (see Luque 2015: fig. 2A; Van Bakel 
et al. 2020: fig. 6G) and in Eodorippe spedeni, where there is 
even a row of eight subfrontal tubercules (see Luque 2015: 
fig. 2E; Van Bakel et al. 2020: fig. 6F). Both P. kalashnikovi 
and P. connori have four tubercles behind the front. Inter-
estingly, there are four subfrontal tubercles in the dorippid 
Medorippe margaretha.

If the above-mentioned taxa prove to be true Dorippoidea, 
the family Telamonocarcinidae would be older than the Albian 
Componocancridae Feldmann, Schweitzer & Green, 2008. 
According to Van Bakel et al. (2020: fig. 10), Telamonocar-
cinidae, with its records from the Aptian, would represent 
the earliest confirmed crown- and stem-group Eubrachyura 
known to date.

The Dorippidae was recovered basal in the brachyuran phy-
logenetic tree of life by Luque et al. (2021: fig. 5). However, 
the discovery in the Late Barremian of Central Mexico of 
Cretamaja klompmakeri Vega, González-León & Moreno-
Bedma, 2019 (Vega et al. 2019: figs 29-3), if it proves to 
be a majoid, would call this precedence into question. In-
deed, the genus Cretamaja Klompmaker, 2013 (type-species 
C. granulata Klompmaker, 2013 from the Late Albian of 
northern Spain, Koskobilo quarry) is considered to be a ma-
joid by some authors (e.g. Vega et al. 2019), which would 
assign the Majoidae an earlier record than the Dorippoidea. 
But first, we disagree with the placement of Cretamaja in 
the Priscinachidae Breton, 2009 (Breton 2009), their dif-
ferences being ‘evident’ as noted by Klompmaker (2013: 
169), and, on the other hand, we doubt the majoid status 
of Cretamaja, whose carapace is morphologically closer to 
that of some Longodromitidae, a paraphyletic family that is 
podotreme in whole or in part (thus included, in whole or 
in part, in the Dynomeniformia Guinot, Tavares & Castro, 
2013) and that has been restricted and rediagnosed by Van 
Bakel et al. (2020: 3). 

FOSSILS ASSIGNED TO TEPEXICARCINIDAE LUQUE, 2015 
The genus Tepexicarcinus Feldmann, Vega, Applegate & Bishop, 
1998 (type species: T. tlayuaensis Feldmann, Vega, Applegate & 
Bishop, 1998, from the Upper Albian of Mexico), previously 
included within the Telamonocarcininae/ Telamonocarcinidae 
(Larghi 2004; Vega et al. 2005: 28, fig. 4, pl. 2, figs 2-12; 
Guinot et al. 2013) (although currently unrecognised, see 
Schweitzer et al. 2021: 6), was considered distinct from the 
Dorippidae, Ethusidae and Telamonocarcinidae by Luque 
(2015: 258, 260, fig. 4; 2017: 22). The latter established for 
it the new family Tepexicarcinidae as part of an uncertain 
superfamily, the Tepexicarcinoidea Luque, 2015 (see also 
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Ossó 2016). The family was questioned by Van Bakel et al.
(2020: fig. 10.1).

Luque’s hypothesis that Tepexicarcinidae may represent a 
separate evolutionary lineage from the early eubrachyurans or 
stem-eubrachyuran crabs has been replaced by the inclusion of 
the Tepexicarcinidae in the Dorippoidea by Vega et al. (2022: 
10). Guinot et al. (2019: 300, fig. 3G, H), who illustrated a 
poorly preserved undeterminate possible tepexicarcinid from 
the Cenomanian Sierra Madre Formation of the El Chango 
quarry, with the frontal margin bearing sharp outer orbital 
spines, a triangular pleon with four free somites (two fused), 
plus telson, strong chelae, and long and slender P2 and P3 
ending in sharp, unciform dactyli, did not comment. But, 
based on the same specimen and on new more complete 
specimens of Tepexicarcinus tlayuaensis from Tepexi, Up-
per Albian, Vega et al. (2022: 10, 25, figs 6I-L, 8, table 1) 
provided an emended diagnosis with new morphological 
details (pleon, thoracic sternum, pereiopods), which allowed 
for a more complete understanding of the morphology of 
Tepexicarcinus: notably, a nearly subquadrate carapace, the 
P5 more reduced than the P4, both being probably sub-
dorsal. According to Vega et al. (2022, figs 14D; 19H, as 
Tepexicarcinidae?), these important new features support 
the inclusion of Tepexicarcinidae in the Dorippoidea, as 
also endorsed by Mendes et al. (2022: fig. 7).

FOSSILS ASSIGNED TO GONIOCHELIDAE

SCHWEITZER & FELDMANN, 2011 
The genus Goniochele Bell, 1858, with G. angulata Bell, 
1858 (p. 25, 26, pl. 4, figs 8, 9) as the type species, from 
the Eocene London Clay, Isle of Sheppey, Kent, was intro-
duced with a question mark into the anomalan Apterura 
H. Milne Edwards, 1837 (see Guinot et al. 2013: 299). It 
was included in Dromiacea (Carter 1898: 23, pl. 1, fig. 6), 
attributed to the Necrocarcinidae (Collins 2003: 85; Col-
lins & Jakobsen 2004: pl. 3, figs 2a, 4a; Karasawa et al.
2011b: table 1; Schweitzer & Feldmann 2000: 241) or 
to the Orithopsidae Schweitzer, Feldmann, Fam, Hessin, 
Hetrick, Nyborg & Ross, 2003 (at that time within the 
Dorippoidea) by De Grave et al. (2009: 31, fig. 2G) and 
Schweitzer et al. (2010: 82), with both Necrocarcinidae and 
Orithopsidae families actually being podotremes (see Van 
Bakel et al. 2012a). The dorippoid affinities of Goniochele 
suggested by Glaessner (1969), Guinot et al. (2008: 709) 
and Vega et al. (2010: 275), primarily based on the dorsal 
position of the coxae of P4 and P5 in G. angulata (Bell 
1858: pl. 4, fig. 5), were further developed by Schweitzer & 
Feldmann (2011a: 5, fig. 4) who established a separate fam-
ily within Dorippoidea, the Goniochelidae Schweitzer & 
Feldmann, 2011, a status that is widely accepted (Luque 
2015: 255, fig. 4; Jagt et al. 2015; Luque et al. 2017; Collins 
et al. 2020; Van Bakel et al. 2020: fig. 10.12; Schweitzer 
et al. 2021: 3, fig. 4; Charbonnier & Garassino 2022: 190, 
figs 540-546, table 8). 

Goniochele angulata has been documented from its 
carapace, chelae, ventral surface, all well preserved (Bell 
1858: 27, pl. 4, figs 3-7), male and female pleons (Bell 

1858: 27, pl. 4, figs 8, 9; Carter 1898: 23, pl. 1, fig. 6; 
Collins & Jakobsen 2004: pl. 3, fig. 4a). A second species, 
G. madseni Collins & Jakobsen, 2004, from the Eocene 
(Ypresian/Lutetian) of Jutland, Denmark, has been docu-
mented by the carapace, the ventral surface of a female, 
the cheliped, the mxp3 (Collins & Jakobsen 2004: pl. 3, 
figs 1-3). There is perhaps a third species of Goniochele, 
from Belgium: Goniochele cf. angulata sensu Van Straelen 
1921, Van Bakel et al. 2006 and Van Bakel et al. 2020 (B. 
van Bakel, pers. comm.).

Goniochele armata Rathbun, 1918, described from the 
Miocene (not Oligocene) Culebra Formation from the 
Panama Canal and only based on the dactylus of the left 
cheliped, was maintained in the genus but with uncertainty 
by Luque et al. (2017: 33, 37, fig. 11E).

The apparent absence of vulvae on sternite 6 of the two 
thoracic sterna represented in females of G. madseni and 
G. angulata (Collins & Jakobsen 2004: pl. 3, figs 2a, 4a, 
respectively) was considered confusing by Guinot et al.
(2013: 201), who were mistaken in not recognising these 
structures. Furthermore, photographs of a topotypic female 
from Eocene London Clay, Isle of Sheppey (Fig. 40F) reveal 
large vulvae, as already noted by Schweitzer & Feldmann 
(2011a: 5, fig. 4.2) who wrote that the vulvae of G. angulata
are “enormous, much larger than those seen in Dorippidae 
or Ethusidae”.

The traits of the Goniochelidae, i.e., the hexagonal body 
shape, the prominent lateral spines of the carapace (Fig. 40B), 
the grooves on the dorsal surface and its areolation (Fig. 40B, 
C), the very narrow male pleon, the thoracic sternum with 
suture 5/6 lacking a strong curvature (Fig. 40D, E), and 
chela with sharp spines, not shared by any known dorip-
poid, are they compatible to be a family of Dorippoidea? 
And is the first condition, the oxystomatous disposition, 
for being a member of Dorippoidea, part of the former 
group Oxystomata (‘sharp-mouthed’) that contained these 
brachyurans with an extended forward buccal frame, pre-
sent? The partial mxp3 (exopodite) of G. madseni figured 
by Collins & Jakobsen (2004: pl. 3, fig. 2B) seems rather 
long and may suggest respiratory modifications of the 
mouthparts, but this is not certain. In fact, we have no 
strong evidence for an oxystomatous arrangement in the 
Goniochelidae (though well preserved), any more than in 
the Telamonocarcinidae and Tepexicarcinidae, the latter 
most likely belonging to the Dorippoidea, in contrast to 
the Goniochelidae that share few dorippoid characters apart 
from the reduced P4 and P5.

The triangle formed by sternites 1-3 is different from 
the arrangement found in most dorippids where there is a 
short, pentagonal shield, with parallel margins and a rec-
tangular sternite 2 in many subfamilies as Dorippoidinae 
n. subfam. (Figs 17A-C; 18), Paradorippinae n. subfam. 
(Figs 26A-D), Heikeopsinae n. subfam. (Figs 19C, D; 20C, 
D; 21B, C) and Phyllodorippinae n. subfam. (Figs 29C, 
D; 30A-C). In Medorippinae n. subfam. (Figs 4; 22B, 
C, F), the pentagonal shape is also present, with a small 
portion of sternite 1 visible and a rather long sternite 2 
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with oblique margins. In Dorippinae n. stat. (Figs 11; 
12B-E; 13; 14B, C, F, I; 15B), the shield is proportion-
ally longer, narrower and with oblique margins. The only 

distinct case is that of the Philippidorippinae n. subfam. 
(Figs 27C, D; 28), in which the shield tends to become 
somewhat triangular.

A B

C D

E F

FIG. 40. — Fossil crabs: A, the poorly known true dorippid, Dorippe judicis Gripp, 1964 (pl. 17, fig. 7a), Lower Miocene of northern Germany, generic status to 
be reappraised: carapace and pleon partially dorsally exposed (photocopy from Gripp 1964: pl. 17, fig. 7a); B-F, Goniochele angulata Bell, 1858; B-D, F, Eocene 
London Clay, Ypresian, Isle of Sheppey, Kent; E, Ypresian, Forest, Brussels, Belgium: B, carapace with preserved lateral spines, except long epibranchial spine, 
broken, concealed with matrix (Griffiths’ collection); C, carapace of paralectotype (lateral spines lost) with well-preserved protruding concave rim of posterior 
margin and narrow male pleon, with first three somites dorsally exposed (Wetherell’s collection, NHM PL OR 59085); D, E, two views of male thoracic sternum, 
with triangular first sternites and press-buttons on suture 5/6 (D, Jeff Saward collection); E, original from Collins & Smith 1993: pl. 2, fig. 3, as Silvacarcinus laurae
Collins & Smith, 1993; F, ventral view of a female, with narrow elongated sternites 1-4 and wider last sternites (Griffiths’ collection, NHM 36652). Abbreviation: 
v, enormous vulvae. All, courtesy of Barry van Bakel.
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The remarkable study of G. angulata by Bell (1858: 26, 
pl. 4, figs 3-9) reports that the concave posterior margin of 
the carapace is rimmed (“somewhat waved, and forms a raised 
border”), several pleonal somites are positioned dorsally in 
both sexes, and P4 and P5 are carried dorsally (“small size 
and dorsal direction of the posterior pair of feet” see Bell 
1858: 27, also evident from the disposition of the coxae). 
These features eventually supported the attribution of Go-
niochele to the Dorippoidea (Jagt et al. 2015: 882; Luque 
2015: 255, fig. 4; Luque et al. 2017; Guinot et al. 2019: 302; 
Van Bakel et al. 2020: fig. 10; Charbonnier & Garassino 
2022: 190, figs 540-546, table 8). Did Goniochele crabs 
perform carrying behaviour? Only more precise knowledge 
of Goniochelidae, especially of the endostomial region, the 
mouthparts, the sternum/pterygostome junction and the 
Milne Edwards openings, will definitively allow its higher 
rank assignment.

FOSSILS ASSIGNED TO LECYTHOCARIDAE SCHWEITZER & 
FELDMANN, 2009
The Lecythocaridae, from the Upper Jurasssic of Europe, 
known only from a few tiny and poorly sclerotised carapaces, 
is a carapace-based taxon, like all Jurassic brachyuran crabs. 
The genus Lecythocaris von Meyer, 1860, though considered 
a ‘precursor’ of the Majoidea (Patrulius 1959: 253), was as-
signed to the Prosopidae von Meyer, 1860 (Patrulius 1966: 
508, pl. 30, fig. 9) and the Homolodromioidea (Van Straelen 
1925: 163; Müller et al. 2000: figs 1, 7, 17J). In establishing 
the family Lecythocaridae, Schweitzer & Feldmann (2009: 
62, 94, tables 1, 6) included it in the Glaessneropsoidea 
within the Dromiacea De Haan, 1833. The Lecythocaridae 
comprises two genera: Lecythocaris, with three species: the 
type species: L. paradoxa (von Meyer, 1858) (see Krobicki & 
Zatoń 2008: fig. 1; Schweigert & Robins 2016: fig. 2C), 
L. obesa Schweitzer & Feldmann, 2009 (p. 99, figs 1.7, 
6.6-6.8), L. stoicai Franţescu, 2011 (Franţescu 2011: 20, 
fig. 14); and Prolecythocaris Schweigert & Robins, 2016, 
with two species: the type species P. hauckei Schweigert & 
Robins, 2016 (Schweigert & Robins 2016: 327, fig. 2A, 
B), with an epibranchial lateral spine and a concave pos-
terior rim; and P. rieberi Schweigert, 2018 (Schweigert 
2018: 37, fig. 2). For all these authors, Lecythocaridae is a 
podotreme family (see also Karasawa et al. 2011b: tables 1; 
2). Conversely, Guinot et al. (2019: 296, 308, fig. 13) and 

Guinot (2019: 768, 769, 782, fig. 10, table 1) argue for 
a eubrachyuran affiliation, probably with the more basal 
majoids as oregoniids, whereas Van Bakel et al. (2020: 
13) suggest that Lecythocaridae could be “a possibly basal 
dorippoid family”.

To date, no Jurassic brachyuran crab has been deemed to 
be non-podotreme. If our hypothesis that the Upper Jurassic 
Lecythocaridae could be a eubrachyuran family proves to be 
correct, the Eubrachyura (the ‘true crabs’) would date from 
the Jurassic, contrary to the current view that the first het-
erotremes did not appear until the Cretaceous. This would be 
strong evidence that the evolutionary history of brachyurans 
began much earlier than is generally believed. To establish the 
true status of the Lecythocaridae, it is first necessary to ensure 
that the family is truly monophyletic. In fact, the lecythocarid 
carapaces are more or less sculptured and differ, among other 
features, in their carapace grooves and epibranchial condensa-
tion. The strongly rimmed posterior margin is completed by 
a flange, a character absent in the Dorippidae. The carapace 
of the telamonocarcinid Personadorippe kalashnikovi (see Van 
Bakel et al. 2020: figs 6D, 7A) somewhat resembles that of 
a lecythocarid. If the Lecythocaridae, in whole or in part, is 
found to be a member of the dorippoid lineage, it would be 
ancestral to the Telamonocarcinidae.

All considered, a new reassessment, especially based on bet-
ter preserved structures and rigorous interpretation, of fossil 
Dorippidae, Ethusidae, Telamonocarcinidae, Tepexicarcini-
dae, Goniochelidae and Lecythocaridae is highly desirable.

FOSSILS ASSIGNED TO BINKHORSTIA NOETLING, 1881
Binkhorstia Noetling, 1881, from the Upper Cretaceous, 
Maastrichtian, of the Netherlands and Belgium (type species: 
Dromilites ubaghsii Van Binkhorst, 1857; also with B. euglypha 
Collins, Fraaye & Jagt, 1995; see Collins et al. 1995; Fraaje 
1996; Van Bakel et al. 2003; Schweitzer & Feldmann 2011b; 
Jagt et al. 2015), referred to various families or subfamilies, 
either podotreme or supposedly eubrachyuran, has been 
sometimes assigned to the Dorippidae (Glaessner 1969: R492; 
Quayle & Collins 1981: 738). P5 being the only reduced 
pereiopod, the first pleonal somites not exposed dorsally, the 
flat thoracic sternum and the carapace groove pattern are all 
characters that prevent Binkhorstia from belonging to the 
Dorippidae. It would be advisable to check whether some 
characters evoking certain Retroplumidae are actually accurate.
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