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ABSTRACT 
All Jurassic brachyuran taxa known to date are based solely upon dorsal carapaces, and only a limited 
number of Early and mid-Cretaceous crabs retain ventral parts. Therefore, all Jurassic taxa and many 
forms from the first half of the Cretaceous are carapace-based entities. All of them are considered to be 
“dromiaceans”, podotremes to be precise. The recent discovery of an exceptionally well-preserved male 
crab from the Upper Cretaceous (lower Cenomanian) of Chiapas (Mexico), Archaeochiapasa mardoqueoi 
Guinot, Carbot-Chanona & Vega, 2019, at first sight of a podotreme nature, has allowed a detailed de-
scription of its thoracic sternum and pleon, which revealed that it was actually a typical eubrachyuran, 
in need of a new family, Archaeochiapasidae Guinot, Carbot-Chanona & Vega, 2019. This has brought 
back to life one of my earlier ideas about the possible non-podotreme nature of certain enigmatic Late 
Jurassic and Cretaceous Brachyura previously placed in various “dromiacean” (i.e., podotreme) families 
and superfamilies. My investigations have led the me to formulate the present hypothesis that the extinct 
families Bucculentidae Schweitzer & Feldmann, 2009 (currently assigned to the Homolodromioidea Al-
cock, 1900), Lecythocaridae Schweitzer & Feldmann, 2009, Glaessneropsidae Schweitzer & Feldmann, 
2009, Nodoprosopidae Schweitzer & Feldmann, 2009, and Viaiidae Artal, Van Bakel, Fraaije, Jagt & 
Klompmaker, 2012 (all four in Glaessneropsoidea Schweitzer & Feldmann, 2009) might, in fact (at least 
for some of them), be true eubrachyurans (Eubrachyura Saint Laurent, 1980). If correct, these assump-
tions would date the first “true crabs” as Jurassic, contrary to the currently held view that the earliest Eu-
brachyura (heterotremes) did not appear until the Cretaceous, and suggest that the evolutionary history 
of brachyurans started much earlier. This was unpredictable, at least for palaeontologists, but not so in 
view of a molecular estimate of decapod phylogeny that recovered the Majoidea Samouelle, 1819 as the 
oldest brachyuran lineage, with a divergence from other brachyurans from, at least, the Middle Triassic. 
The basal majoid family Oregoniidae Garth, 1958, which comprises only three extant genera, has several 
characters in common with Archaeochiapasidae; these leave little doubt about their close relationships. 
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“An epistemological obstacle will encrust any knowledge 
that is not questioned. Intellectual habits that were once 

useful and healthy can, in the long run, hamper research”

Gaston Bachelard, The Formation of the Scientific Mind 
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nouvelle classification.

Proposals made here are inevitably based on provisional assumptions, until the characteristics of the ven-
tral parts and pereiopods prove or refute them, either entirely or in part. Our science, which is based on 
the observation of specimens and then on descriptive, explanatory and, above all, predictive concepts, 
especially where incomplete fossil animals are concerned, should be conceived as a step forward, rather 
than an achievement, each of these steps being, sooner or later, replaced by a better one, or considered 
to be such. That is why all species and the composition of the Jurassic and Early Cretaceous genera and 
families will need to be checked in light of new perspectives. In contrast to the presumed eubrachyurans 
(see above), the Tanidromitidae Schweitzer & Feldmann, 2008 and the apparently paraphyletic family 
Longodromitidae Schweitzer & Feldmann, 2009 are podotremes, within the Dynomeniformia Guinot, 
Tavares & Castro, 2013. The status and composition of the Goniodromitinae Beurlen, 1932 (in the 
Dromiidae De Haan, 1833), clearly paraphyletic, are briefly revised, while some genera, such as Distefa-
nia Checchia-Rispoli, 1917, are tentatively assigned to the Sphaerodromiinae Guinot & Tavares, 2003. 
A table summarises the changes in classification implied by these new proposals and research directions. 
Some remarks on the new section Callichimaeroida Luque, Feldmann, Vernygora, Schweitzer, Cameron, 
Kerr, Vega, Duque, Strange, Palmer & Jaramillo, 2019 are provided, as well as on the the putatively 
callichimaeroid-like family Retrorsichelidae Feldmann, Tshudy & Thomson, 1993.

RÉSUMÉ
Nouvelles hypothèses sur les Brachyoures les plus anciens (Crustacea, Decapoda, Brachyura).
Tous les taxons brachyoures du Jurassique connus à ce jour sont basés sur la seule carapace dorsale, et 
seulement un nombre limité de crabes du Crétacé inférieur et moyen ont leurs régions ventrales préservées. 
En conséquence, tous les taxons jurassiques et de nombreux taxons de la première moitié du Crétacé sont 
des entités basées sur la carapace. Tous sont considérés comme étant des « dromiacés », c’est-à-dire des podo-
trèmes. La découverte récente d’un crabe mâle exceptionnellement préservé du Crétacé supérieur (Céno-
manien inférieur) des Chiapas (Mexique), Archaeochiapasa mardoqueoi Guinot, Carbot-Chanona & Vega, 
2019, à première vue d’apparence podotrème, a permis une description basée sur le sternum thoracique 
et révélé qu’il s’agissait en fait d’un eubrachyoure typique, méritant une nouvelle famille, Archaeochiapasi-
dae Guinot, Carbot-Chanona & Vega, 2019. Cela a donné naissance à une idée, précédemment conçue, 
d’une éventuelle nature non podotrème de certains Brachyoures énigmatiques du Jurassique supérieur et 
du Crétacé auparavant placés dans diverses familles et superfamilles de dromiacés (i.e. podotrèmes). Mes 
investigations m’ont conduite à formuler l’hypothèse que les familles éteintes Bucculentidae Schweitzer & 
Feldmann, 2009 (actuellement attribuée aux Homolodromioidea Alcock, 1900), Lecythocaridae Schweit-
zer & Feldmann, 2009, Nodoprosopidae Schweitzer & Feldmann, 2009, Glaessneropsidae Schweitzer & 
Feldmann, 2009, et Viaiidae Artal, Van Bakel, Fraaije, Jagt & Klompmaker, 2012 (toutes quatre dans les 
Glaessneropsoidea Schweitzer & Feldmann, 2009) pourraient en fait, tout au moins pour une partie d’entre 
elles, être de vrais Eubrachyoures (Eubrachyura Saint Laurent, 1980). Si ces suppositions s’avèrent exactes, 
cela ferait remonter les “vrais crabes” au Jurassique, en contradiction avec l’opinion en cours actuellement 
selon laquelle les premiers Eubrachyura (hétérotrèmes) seraient apparus seulement au Crétacé, et suggère 
que l’histoire évolutive des brachyoures a commencé beaucoup plus tôt. C’était imprévisible, du moins pour 
les paléontologistes, mais pas selon une estimation moléculaire de la phylogénie des Décapodes, qui a iden-
tifié les Majoidea Samouelle, 1819 comme la lignée brachyourienne la plus ancienne, avec une divergence 
du reste des Brachyura au moins pendant le Trias moyen. La famille basale de Majoidea des Oregoniidae 
Garth, 1958, qui n’est représentée que par trois genres actuels, partage avec les Archaeochiapasidae plusieurs 
caractères qui laissent peu de doute sur leurs relations de parenté. Les propositions présentées ici reposent 
inévitablement sur des hypothèses provisoires, jusqu’à ce que les caractères des parties ventrales et des pério
podes les prouvent ou les réfutent, pour tout ou en partie. Notre science, qui est fondée sur l’observation 
de spécimens puis sur des concepts descriptifs, explicatifs et surtout prédictifs, d’autant plus lorsqu’il s’agit 
d’animaux fossiles souvent incomplets, doit être conçue comme une étape dans l’avancement de nos con-
naissances et non comme un acquis, chacune de ces étapes étant, tôt ou tard, remplacée par une meilleure, 
ou considérée comme telle. C’est pourquoi toutes les espèces jurassiques et du début du Crétacé ainsi que 
la composition des genres et des familles nécessitent d’être vérifiées à la lumière de nouvelles perspectives. 
Contrairement aux eubrachyoures présumés (voir ci-dessus), les Tanidromitidae Schweitzer & Feldmann, 
2008, ainsi que la famille apparemment paraphylétique des Longodromitidae Schweitzer & Feldmann, 
2009, sont des podotrèmes, au sein des Dynomeniformia Guinot, Tavares & Castro, 2013. Le statut et 
la composition des Goniodromitinae Beurlen, 1932 (dans les Dromiidae De Haan, 1833), clairement 
paraphylétique, sont brièvement révisés, tandis que certains genres, comme Distefania Checchia-Rispoli, 
1917, sont provisoirement attribués aux Sphaerodromiinae Guinot & Tavares, 2003. Un tableau récapitule 
les changements dans la classification qu’impliquent ces nouvelles propositions et directions de recherches. 
Quelques remarques sur la nouvelle section Callichimaeroida Luque, Feldmann, Vernygora, Schweitzer, 
Cameron, Kerr, Vega, Duque, Strange, Palmer & Jaramillo, 2019 sont exposées, ainsi que sur la famille 
Retrorsichelidae Feldmann, Tshudy & Thomson, 1993 supposée proche par ces auteurs.



749 

New hypotheses concerning the earliest brachyurans

GEODIVERSITAS • 2019 • 41 (22)

INTRODUCTION

Our knowledge and classification of the earliest brachyurans, 
with first-known occurrences in the Lower Jurassic, are based 
solely upon dorsal carapaces, and all (or nearly all) Jurassic 
taxa are carapace-based entities. In contrast, a limited num-
ber of Early and mid-Cretaceous taxa preserve ventral parts, 
such as the Albian Ariecornibus schweitzerae Franţescu, 2014 
(Franţescu 2014: fig. 7), the thoracic sternum of which is 
typical of the Homoloidea H. Milne Edwards, 1837, doing 
away with any doubts over its identity. Such information is 
not currently available for the highly diverse and occasion-
ally strange, primitive-looking forms from the Jurassic and 
Lower and/or mid-Cretaceous, so that their affiliation, in 
the absence of any similar or or comparable carapace shapes 
amongst Late Cretaceous and younger faunas, ranks amongst 
the most challenging issues. 

In the past, virtually all Jurassic crabs and most allied crabs 
of Early Cretaceous age have been placed en bloc in the large 
family Prosopidae von Meyer, 1860, within the Dromiacea 
De Haan, 1833. Their great age, coupled with the nature and 
development of grooves on the dorsal surface and the occa-
sional preservation of rostrum and orbits, seemed sufficient 
to provide evidence of their podotreme nature, at that time, 
“dromiacean”. I do subscribe to the expert views of palaeon-
tologists, but a “shape-based categorization process” guides us 
in our pre-existing representation of carapace shape (Reindl 
et al. 2015, 2018). For example, if the curious Early Eocene 
crab Mithracia oppionii Larghi, 2002 (Larghi 2002), known 
merely from a subcircular, grooved carapace and assigned to the 
Micromaiinae Beurlen, 1930 within the Majoidea, had been 
found in Upper Jurassic sedimentary rocks, it would certainly 
have been referred to prosopids or allied forms. Another exam-
ple: if the warty carapaces of the two Middle Eocene species of 
Wilsonimaia Blow & Manning, 1996 (Blow & Manning 1996: 
figs 5, 6), referred to the Majidae Samouelle, 1819, had been 
recovered from the Jurassic or Lower Cretaceous, they might 
have been regarded as belonging to a glaessneropsoid genus, 
maybe a Verrucarcinus Schweitzer & Feldmann, 2009. Note 
that this works both ways. On the basis of its wide carapace of 
xanthoid appearance, Glaessner (1929, 1969) was the first who 
rightly recognised the non-eubrachyuran nature of the Albian 
Etyus Leach in Mantell, 1822 and Xanthosia Bell, 1863, both 
previously referred to the Eubrachyura Saint Laurent, 1980 by 
most authors (e.g., Schweitzer Hopkins et al. 1999), until sper-
mathecae and a narrow sterno-pleonal depression completely 
filled by the pleon were recorded: this is the typical disposition 
of basal podotreme crabs (Guinot & Tavares 2001). 

Major questions are rarely asked. The inclusion of Jurassic 
crabs in the Dromiacea De Haan, 1833 implies that the female 
oviducts perforate the P3 coxae (coxal gonopores), which is 
the generalised malacostracan condition. But what we know 
about the paired spermathecae in prosopids or other Jurassic 
crabs, and also in early Cretaceous forms without preserved 
vental parts? When the thoracic sternum and the pleon are 
present, as in Dromilites belli Van Bakel, Robin, Charbon-
nier & Saward, 2017 from the Ypresian of London Clay, 

assigned to the Sphaerodromiinae (Van Bakel et al. 2017), 
minute spermathecal apertures are expected to be located far 
back on the thoracic sternum and near very short sutures 7/8, 
as in extant species (Guinot & Tavares 2003: figs 21C, 24C; 
Guinot & Quenette 2005: 298). And, in fact, Dromilites buck-
landii (H. Milne Edwards, 1837) exhibits such a condition, 
as clearly shown by Schweitzer & Feldmann (2010d: fig. 5, 
as Dromilites simplex Quayle & Collins, 1981). According 
to Karasawa et al. (2011: 539, fig. 4), based on Basinotopus 
lamarckii (Desmarest, 1822), the female spermathecae are 
situated posteriorly in Basinotopinae, as previously stated by 
Van Bakel et al. (2009: 49) in B. tricornis Collins & Jakobsen, 
2004. Karasawa et al. (2011: 533, 553) erroneously considered 
that the spermathecae were not paired in some Gymnopleura, 
while in reality they are only joined medially. Van Bakel et al. 
(2012b: 156, figs 57A-D, 58A-D, 59A, B, 61A) were the pio-
neers in illustrating the spermathecae in the Palaeocorystoidea. 
While spermatheca are known in Dakoticancroidea (Guinot 
1993a; Guinot & Tavares 2001; Artal et al. 2008; Schweitzer 
et al. 2019), in Etyidae (Guinot & Tavares 2001), and in 
Diaulacidae Wright & Collins, 1972 (in Diaulax carteriana 
Bell, 1863 from the Coniacian-Campanian, see Karasawa et al. 
2011: fig. 5A), we have no idea about the spermathecae in 
fossil Dynomenidae Ortmann, 1892 and Homolodromiidae, 
in Prosopidae, Tanidromitidae, and in Goniodromitinae, as 
well as in all families of Glaessneropsoidea Patrulius, 1959.

Is it true that “All Jurassic and almost all Cretaceous crabs 
belong to Dromiacea“, as stated by Krobicki & Zatoń (2016: 
695), in accordance with now widely accepted perceptions? 
What prevents us from considering some of these putative 
“dromiaceans”, or podotremes, as potential eubrachyurans? 
Is it possible that during the Jurassic “the Brachyura did not 
rise above the organizational level of the Dromiacea” (see 
Glaessner 1969: R440)?

The recent discovery of a small male crab from the Upper 
Cretaceous (lower Cenomanian) Sierra Madre Formation at 
the El Chango Lagerstätte in Chiapas State (Mexico), Archaeo-
chiapasa mardoqueoi, Guinot, Carbot-Chanona & Vega, 2019, 
which exhibits an exceptional three-dimensional preservation, 
allowed its description to be based not only on the dorsal cara-
pace, both chelipeds and pereiopods, but also on remarkably 
preserved ventral structures such as mxp3, the pleon and the 
thoracic sternum (Fig. 1A-D). As a first outcome, this crab 
(which, at first sight, looked like a podotreme) actually was 
a true eubrachyuran, in need of a new family, the Archaeo-
chiapasidae Guinot, Carbot-Chanona & Vega, 2019 (Guinot 
et al. 2019), with reduced P5 or perhaps with both P4 and 
P5 reduced. Secondly, a comparison with other “dromiacean” 
taxa has revealed striking similarities to the Late Jurassic 
Lecythocaridae Schweitzer & Feldmann, 2009 (within the 
Glaessneropsoidea Patrulius, 1959; see Schweitzer & Feldmann 
2009a), known exclusively from dorsal carapaces (Fig. 10) and 
until now included in the Dromiacea, i.e., considered to be 
of a podotreme nature. Why could the Lecythocaridae not be 
a potential representative of eubrachyuran crabs? Being first 
and foremost a neontologist, this is only one hypothesis that 
I put forward for assessment by palaeontologists.
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The fossil record of the earliest brachyurans is poor and 
almost exclusively based on the more robust dorsal side 
(carapace); appendages and ventral parts are very rarely found 
attached to carapaces (for exceptions, see Förster 1985, 1986; 
Garassino et al. 2005). The carapace material, which has a 
proportionally large surface area, was easily transported by 
water, but eventually destroyed. Therefore, current knowledge 
of Jurassic and Early Cretaceous crabs is based on relatively 
few examples of low fossilisation potential (Schäfer 1951; 
Bishop 1986; Plotnick 1986; Plotnick et al. 1988; Müller 
et al. 2000; Klompmaker et al. 2013c) and exclusively on 
the dorsal carapace. For most prosopids sensu lato, isolated 
carapaces, frequently as internal moulds only, often with 
incomplete lateral margins and lacking orbits, are known to 
date. Eyes and cephalic appendages are unknown, but for a 
few exceptions (Vega et al. 2014). 

The Middle Jurassic history of the Brachyura is represented 
mainly by single individuals of various species up to the 
Late Jurassic (Oxfordian) explosion in taxa and specimens. 
These primordial crabs lived on a silty sea floor (upper lower 
Pliensbachian) and their presumed ancestors were probably 
shallow-water organisms as well. Middle Jurassic crabs lived 
both in shallow, warm waters and on silty sea floors during 
the Bajocian/Bathonian, then were widely distributed across 
the Tethys Ocean in biohermal (Oxfordian) and reef facies 
(Kimmeridgian-Tithonian). The change from shallow, soft 
bottoms to an increased diversity of hard substrates with holes, 
crevices and other microhabitats as refuges during the Late 
Jurassic, coupled with the appearance of new communities, 
predators and food sources, has been a determining factor in 
brachyuran evolution (Fraaije 1996a, b; Hyžný et al. 2011). 
With both predator pressure and prey defence increasing over 
time, and predation being an important process in modern and 
past ecosystems (Glaessner 1969; Vermeij 2002; Klompmaker 
et al. 2013a, b, c), adaptations to particular habitats were 
enhanced by the availability of shelter. The small size of cara-
paces and the folded, reduced pleon early in the evolutionary 
history of brachyurans may have helped crabs to invade and 
radiate in Upper Jurassic reef environments, the reef increasing 
the number of places to hide from predators (Klompmaker 
et al. 2015; Fraaije et al. 2018). A narrow, elongated body and 
forward locomotion allowed primitive crabs to squeeze with 
ease into holes and crevices, whereas a wider body was more 
efficient in sideways locomotion to enter cavities or escape 
(Guinot et al. 2013). Carcinisation, externally exemplified 
by accomplishment of a wide body, made the acquisition of 
another type of habitat and behaviour possible.

Carrying behaviour with last pereiopod(s), a concealment 
strategy unique to Brachyura, is performed by practically all the 
basal extant families (Guinot & Wicksten 2015: figs 71-11.2-4), 
except for extant Dynomenidae Ortmann, 1892, character-
ized by a vestigial P5. The fact that many earliest crabs from 
the Jurassic were certainly allied to extant homolodromiids 
(similar body and dorsal carapace shapes), and likely had 
equivalent specalisations of the last two pereiopods being 
able to be dorsally raised, would provide direct evidence of 
the early acquisition of a suite of behaviour-related adapta-

tions. The discovery of comparably specialised last pereiopods 
(at the very least, as evidenced by the dorsal position of P4 
and P5 coxae or corresponding arthrodial cavities) in early 
podotremes demonstrates carrying behaviour to be ancient, 
a relict type of behaviour and a survival technique in living 
crabs. It is reasonable to expect the earliest crabs to have had 
elongated and narrow bodies, with dorsal first pleonal somites 
and reduced last pereiopods (that are never preserved), similar 
to extant homolodromiids. The lateral views of carapaces of 
Pithonoton marginatum (von Meyer, 1842), P. aequilatum (von 
Meyer, 1857) and Eodromites grandis (von Meyer, 1857), as 
illustrated by Schweitzer & Feldmann (2008a: pl. 1, figs B, 
C, D, respectively), show a posterior curvature of the body 
corresponding to a change in the alignment of the arthrodial 
cavities of P1-P5 that hint at dorsally located and carried last 
pereiopod(s).

Late Jurassic crabs were abundant, several thousands of 
specimens having been described so far (Wehner 1988; Müller 
et al. 2000; Schweitzer & Feldmann 2008a, b, 2009a, b, c, d; 
2010a, b, c; Crônier & Boursicot 2009; Karasawa et al. 2011; 
Franţescu 2011, 2014; Schweigert & Koppka 2011; Klomp-
maker et al. 2011a, 2013a; Starzyk 2013, 2015a, b, 2016; 
Starzyk et al. 2011, 2012; Fraaije et al. 2013; Robin et al. 2015; 
Schweigert & Robins 2016; Van Bakel et al. 2012a, b; 2017; 
Jagt et al. 2015; Krobicki & Zatoń 2008, 2016; Schweitzer 
et al. 2018a; Guinot et al. 2019; Schweigert 2019).

The grooves on the dorsal surface (Starzyk 2013, 2016), 
and, when preserved, the rostrum and orbits are the characters 
that are most often used. Even if the groove pattern turns out 
to be a reliable criterion, all of this naturally does not enable 
solid phylogenetic reconstitutions to be made and consider-
ably limits our understanding of the early phases in the origin 
and evolutionary history of Brachyura. It is not possible to 
determine whether or not the classification of carapace-based 
podotreme taxa would be consistent with the ventral charac-
ters if such are eventually found, at least for some taxa, which 
comprise mainly: female gonopores on P3 coxae; paired and 
internalised spermatheca depending on phragma 7/8; pleon 
filling entirely in width the space between the pereiopods 
(except for cyclodorippoids and dakoticancroids, see Artal et al. 
2008) (Tavares & Secretan 1993; Guinot & Tavares 2001, 
2003; Guinot & Quenette 2005; Garassino 2009; Becker & 
Scholtz 2017). A symplesiomorphic character of podotremes is 
the deeply concave posterior border of the carapace (generally 
described as “incised”; see Schweigert 2006) at the junction 
of the pleon with the carapace, probably to conform to its 
ventral folding; such a concave carapace border is a trait that 
is present only in basal brachyurans (podotremes and some 
basal eubrachyurans), both extinct and extant. 

The possibly non-podotreme nature of the Late Jurassic 
Lecythocaridae would push back the first “true crabs” into the 
Jurassic, contrary to current opinions that the earliest eubrachy-
urans did not appear until the Cretaceous, with heterotremes 
(Schweitzer & Feldmann 2005, 2015). This implies that the 
evolutionary history of Brachyura started much earlier (i.e., 
in pre-Jurassic times) than previously assumed. This finding 
now opens up new horizons. Could it be that some of the 



751 

New hypotheses concerning the earliest brachyurans

GEODIVERSITAS • 2019 • 41 (22)

A

B

D

C

fl

3

4

4
5 5

5
6

t

a6

a5
a4

7
8

6

7
8

Fig. 1. — A-D, Archaeochiapasidae Guinot, Carbot-Chanona & Vega, 2019. Archaeochiapasa mardoqueoi Guinot, Carbot-Chanona & Vega, 2019, holotype, male, 
10.3 × 11.1 mm (IHNFG-5616), Mexico, Chiapas, El Chango Quarry, Sierra Madre Formation, lower Cenomanian, G. Carbot-Chanona coll. A, entire specimen in 
situ submerged in water; B, carapace; C, thoracic sternum and pleon; D, another view of carapace to show the flange. Abbreviations: a4-a6, pleonal somites 4-6; 
fl, flange formed by thick rim and deep depression; t, telson; 3-8, sternites 3-8; 4/5, 5/6/, 7/8, sternal sutures 4/5, 5/6/, 7/8. Scale bars: A, B, D, 5 mm; C, 3 mm.
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“prosopids” sensu lato and species included in families currently 
assigned to the Dromiacea are, in fact, eubrachyurans, such 
as the Archaeochiapasidae, rather than podotremes? This was 
the starting point for a much-needed review of the taxonomy 
of some of the oldest known brachyuran genera. Contrary to 
my usual working method, my novel studies have been based 
solely upon overall carapace resemblances, on similarities or 
analogies, albeit with great care, as all palaeontologists who 
studied Jurassic and Cretaceous crabs have exercised before 
me. This is why only assumptions had to be developed. 

A fragmentary carapace can be misleading and interpretation 
difficult. In this respect, the controversial case of Gastrodorus 
von Meyer, 1864 should be considered. Having initially been 
interpreted as a prosopid, then a primitive pagurid, a galathe-
oid or a homolid, it has turned out to be not a brachyuran 
crab. The genus has now been transferred to the Anomura, in 
its own family, the Gastrodoridae Van Bakel, Fraaije, Jagt & 
Artal, 2008, and superfamily, the Gastrodoroidea Van Bakel, 
Fraaije, Jagt & Artal, 2008 (Van Bakel et al. 2008; Klomp-
maker et al. 2011b), which is known exclusively from the 
Jurassic and upper Lower Cretaceous.

Crabs such as the Homolodromioidea, Dromioidea De 
Haan, 1833, Homoloidea, Etyoidea Guinot & Tavares, 2003, 
Dakoticancroidea Rathbun, 1917, and Gymnopleura Bourne, 
1922 (Bourne 1922) are all viewed as genuine podotremes on 
the basis of ventral characters. However, when only carapaces 
of podotreme and non-podotreme taxa are considered, the 
convergence of dorsal carapaces across brachyurans is misleading 
(“the carapace lies”), which has historically led taxonomists to 
group unrelated taxa. Conclusions based solely on the dorsal 
carapaces are speculative. But when, in a family, a Cretaceous 
specimen has fortunately been found with preserved ventral 
characters, it allows determining an associated carapace shape 
to the group, such as in the case of the Cenomanocarcinidae 
Guinot, Vega & Van Bakel, 2008 from the Early Cretaceous 
(Guinot et al. 2008), which becomes a key to identifying allied 
taxa, differentiating between podotreme and non-podotreme 
(eubrachyuran) taxa and more accurately interpreting the 
correlated characters of the carapace.

MATERIAL AND METHODS

I will occasionally illustrate carapace reconstitutions, which, 
although in part subjective, have been carefully executed 
and can be taken to represent a rigorous interpretation of 
the groundplan.

The term “orbital area” (French: plage orbitaire) is here used 
to describe the special smooth structure associated with the 
orbit for the reception of the podophthalmite of the eyestalk 
(Guinot & Richer de Forges 1995: 303), formerly referred 
to as “false orbit” (Wright & Collins 1972) (see Davie et al. 
2015a) and later renamed “augenrest” by Schweitzer & Feld-
mann (2009a). 

All measurements are in millimetres and recorded as maxi-
mum carapace length (cl) × carapace width (cw), respectively, 
inclusive of the rostrum. The following abbreviations are 

used in the text: G1, first male pleopod, or first gonopod; 
mxp3, third maxillipeds; P1-P5, first to fifth pereiopods (P1 
as chelipeds; P2-P5 corresponding to ambulatory legs 2-5). 
Thoracic somites are numbered 1 to 8. Pleonal somites are 
numbered 1 to 6. Thoracic sternal sutures are referred to by 
the number of the two thoracic sternites that they involve, 
and thus are numbered 1/2 to 7/8. 

Abbreviations
BSP	� Bayerische Staatsammlung für Paläontologie und 

historische Geologie, München (Munich);
IHNFG	� Secretaría de Medio Ambiente e Historia Natural, 

Tuxtla Gutiérrez, Chiapas; 
MAB	 Oertijdmuseum, Boxtel; 
MGSB	� Museo Geológico del Seminario de Barcelona;
MNHN	 Muséum national d’Histoire naturelle, Paris;
MPZ	� Musée des Sciences naturelles de l’Université de 

Saragosse, Zaragoza; 
SMNS	� Staatliches Museum für Naturkunde, Stuttgart;
SYL	� collection privée (private collection) SYLLA, Sauerlach-

Arget; 
USNM	� National Museum of Natural History, Smithsonian 

Institution, Washington D.C.

SYSTEMATIC PALAEONTOLOGY

As a result of finds of highly diverse Jurassic and Cretaceous 
crabs with a greater early disparity than previously assumed, 
major revisions in recent years have gradually and profoundly 
changed brachyuran taxonomy, so that the ancient prosopids 
now fall into several families. Prosopidae and closely related 
families were rarely referred to the Dromioidea, while a very 
large number have been referred to Homolodromioidea, 
all palaeontologists agreeing to recognise multiple affinities 
between Homolodromiidae and Prosopidae. 

Remarks on Homolodromioidea Alcock, 1900  
and Homolodromiidae Alcock, 1900 
Due to their location in the deep sea, their rarity and the 
fragility of the carapace, the representatives of Homolodromii-
dae are known in the Recent fauna only by an extremely 
limited material, with less than 25 species grouped into 
only two genera, Dicranodromia A. Milne Edwards, 1880 
and Homolodromia A. Milne Edwards, 1880. When they 
were described, both were included in the Dromiacea, but 
Dicranodromia was assigned to the Dromiidae De Haan, 
1833, while Homolodromia was assigned to the Homolidae 
H. Milne Edwards, 1837! According to Bouvier (1896: 50, 
51), the prosopid Protocarcinus (synonym of Palaeinachus) 
longipes Woodward & Salter, 1865 (now Homolus auduini 
(Eudes-Deslongchamps, 1835)) could be the Jurassic rep-
resentative of these two living genera. In the same way, A. 
Milne-Edwards & Bouvier (1902: 10), who placed both 
genera in the Dromiinae, wrote: “the extant Homolodromia 
are the barely modified representatives of the Jurassic Proso-
ponidae [sic]” (“les Homolodromia sont les représentants 
actuels, à peine modifiés, des Prosoponidae [sic] jurassiques”). 
Thereafter, the Homolodromiidae will be subordinated to 
the Dromiacea. 
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Later, Guinot (1977, 1978, 1979, 1993a) raised the family 
to suprafamilial rank, Homolodromioidea, as the same rank as 
the Dromioidea. The familial level was however maintained by 
several neontologists (Abele & Felgenhauer 1982; Bowman & 
Abele 1982; Schram 1986; McLay 1993). Van Straelen (1925: 
336-371) kept within Prosopidae the sole genus Prosopon Von 
Meyer, 1835 but included numerous Jurassic genera among 
the Recent Homolodromiidae. Wright & Collins (1972: 18) 
wrote about the Homolodromiinae Alcock, 1900: “the Recent 
Homolodromiinae are like very early Prosopinae except for 
their bifurcate rostrum”. Glaessner (1933, 1969) subordinated 
Homolodromia and Dicranodromia (as Homolodromiinae) to 
the Prosopidae within the Dromioidea, the Prosopinae being 
extinct at the end of the Mesozoic and considered the direct 
ancestors of the Homolodromiinae. Most authors used the 
suprafamilial rank, Homolodromioidea (e.g. Guinot 1977, 
1978; Förster 1985, 1986; Förster et al. 1985; Feldmann & 
Wilson 1988; Feldmann & Tshudy 1989; Feldmann & Keyes 
1992; Feldmann et al. 1993, and subsequent authors). Accord-
ing to Wehner (1988), the family Prosopidae was divided into 
three subfamilies (Prosopinae von Meyer, 1860, Pithonotinae 
Glaessner, 1933, and Glaessneropsinae Patrulius, 1960). 

Currently, there is a consensus to allocate to the Dromiacea 
sensu Schweitzer & Feldmann (2009a), Karasawa et al. (2011) 
and in the new Treatise Online (Schweitzer et al. 2012a) 
three superfamilies: 1) Homolodromioidea Alcock, 1900; 2) 
Glaessneropsoidea Patrulius, 1959; and 3) Konidromitoidea 
Schweitzer & Feldmann, 2010. However, I do not share 
identical views on all issues, so that is what I am attempting 
to do in this paper.

Remarks on Homoloidea H. Milne Edwards, 1837  
and Homolidae H. Milne Edwards, 1837
While the majority of prosopids and closely related families 
have been referred the Dromiacea, reported cases of prosop-
ids attributed to the Homoloidea are exceptional. Examples 
include Prosopon etheridgei Woodward, 1892 assigned to 
Lignihomola Collins, 1997 (Collins 1997: 63; Schweitzer 
et al. 2012b) and Prosopon longum Moericke, 1897 (Moericke 
1897: 59, pl. 6, fig. 11) assigned to Tenuihomola Feldmann & 
Schweitzer, 2009 (Feldmann & Schweitzer 2009: fig. 5.1-5.3, 
as Tenuihomola longa) (Schweitzer et al. 2012b).

The first published family-series nomen based on the 
generic nomen Homola Leach, 1815 is the “tribe” Homoliens, 
French spelling (H. Milne Edwards 1837: 167, 180); then, 
“Homolidea”, explicit Latinisation of Homoliens published 
by De Haan (1839: 102) who, however, did not recognise 
this taxon as valid. The nomen Homoliens H. Milne Edwards, 
1837 fulfils all the requirements making it nomenclaturally 
available. Given the general acceptance of the taxon Homoliens, 
the family, with its coordinated taxa, is to be attributed to 
the work and date of H. Milne Edwards (1837) (see Guinot 
et al. 2013: 301). In her proposal for a new classification of 
Brachyura, Guinot (1977, 1978) placed the Homoloidea apart 
from the “Dromiacea”. Later, Guinot & Tavares (2003: 45) 
and Guinot et al. (2008: 712) confirmed the existence of a 
definitely separate clade, supported by morphological, larval 

and spermatozoal studies, as basal as (perhaps more basal than) 
the Dromiacea, thus deserving a higher rank, similar to that 
of “Dromiacea”. Several palaeontolongists (Schweitzer et al. 
2004; Schweitzer & Feldmann 2011) continued to consider 
Homoloidea only a dromiacean superfamily until Karasawa 
et al. (2011) and Schweitzer et al. (2012b) finally recognised 
a distinct section. 

The superfamily Homoloidea contains three extant families 
(Guinot 1991; Guinot & Richer de Forges 1995; Guinot 
et al. 2013): Homolidae, with a dorsal, paired linea homolica 
on the carapace dorsal surface; Latreilliidae Stimpson, 1858, 
with a lateral paired linea only at the level of the long, narrow 
‘neck’; Poupiniidae Guinot, 1991, without any lineae; and 
two extinct: Mithracitidae Števčić, 2005, without any lineae 
(Van Bakel et al. 2012c); Tithonohomolidae Feldmann & 
Schweitzer, 2009, with only the interlineal portion of cara-
pace, the extralineal regions of cephalothorax being not known 
(Schweitzer et al. 2012b: fig. 6).

When the carapace does not envelop the body and is a kind 
of cap (as in Poupiniidae) exuviation is facilitated and the 
external skeleton may be easily shed at ecdysis without the 
involvement of lineae. The carapace of Mithracites vectensis 
Gould, 1859 similarly seems to do not fold ventrally and 
not envelop the cephalothorax, at least backward (Guinot & 
Tavares 2003: 535, fig. 19; Ossó et al. 2015: fig. 3). 

The strength of the linea homolica, that is a weakly calci-
fied area, varies considerably among the extant Homolidae. 
An intact linea homolica is well preserved in many homolid 
fossils (Glaessner 1969: fig. 221.4a-b). But, as the carapace 
can be broken at the level of the lineae during the taphonomic 
process, in some cases only the portion between the two lineae 
(interlineal portion) is preserved, whereas the rest (extralineal 
portion) is missing. An interesting case is that of Paromola 
vetula Crawford, 2008, in which only one of the extralineal 
flanks is preserved (Crawford 2008: figs 2, 3). A disarticulated 
corpse along the linea homolica or a specimen represented 
by an exuvia can be a homolid. Therefore, the recognition 
of preserved interlineal portions and lost extralineal portions 
of the carapace in fossil taxa is very important (Guinot et al. 
2013). These fossil carapaces excluding extralineal flanks have 
misleading shapes (Schweitzer et al. 2004: figs 1-3) and can 
be easily confused with another family. The genus Navarra-
homola Artal, Van Bakel, Fraaije, Jagt & Klompmaker, 2012, 
with N. hispanica from the Lower Cretaceous (Albian)-Upper 
Cretaceous (Cenomanian) limestones at the Monte Orobe 
quarry, diagnosed by only an interlineal (or intralineal) cara-
pace (Artal et al. 2012: fig. 3; see also Schweitzer et al. 2012b: 
fig. 2.3a, b), is exemplary in this respect. 

Cases of early Homoloidea with preserved thoracic sterna 
that eliminates any doubt about their homoloid affiliation, 
such as the Albian Ariecornibus schweitzerae Franţescu, 2014 
(Homolidae) and Belos trispinae Franţescu, 2014 (Latreil-
liidae) (Franţescu 2014: figs 7, 8, respectively), are rare. 
Whereas Homolidae with linea homolica are not problematic 
(Guinot & Richer de Forges 1995; Collins 1997; Schweitzer 
et al. 2012b), how can we be sure of homolid identity when 
no lineae homolicae are present? 
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Remarks on Dromioidea De Haan, 1833  
and Dromiidae De Haan, 1833 
The Dromiidae, a part of the major groups of basal crabs, includes 
two families: Dynomenidae (see McLay 1999) (with several sub-
families, see Guinot 2008); and Dromiidae (see McLay 1993, 
2001) that comprises at least five subfamilies: Dromiinae De 
Haan, 1833, Hypoconchinae Guinot & Tavares, 2003, Sphaero-
dromiinae Guinot & Tavares, 2003, Basinotopinae Karasawa, 
Schweitzer & Feldmann, 2011, and Goniodromitinae Beurlen, 
1932 (the last two being extinct) (Guinot & Tavares 2003). 

Classification of podotreme crabs

System of Karasawa et al. (2011) and Schweitzer et al. (2012a, 
b; 2017a, b, c; 2018a, b)
According to Karasawa et al. (2011: 534) and in the new Trea-
tise Online (Schweitzer et al. 2012a, b; 2017a, b, c; 2018a), the 
infraorder Brachyura comprises eight sections, the podotremes 
being assigned to seven sections, all at the same rank as the sec-
tion Eubrachyura Saint Laurent, 1980, as follows: 
– Section Dromiacea De Haan, 1833;
– Section Homoloida Karasawa, Schweitzer & Feldmann, 2011;
– Section Torynommoida (Torynommoidea Glaessner, 1980);
– Section Etyoida (Etyoidea Guinot and Tavares, 2001);
– Section Raninoida Ahyong, Lai, Sharkey, Colgan & Ng, 2007;
– Section Dakoticancroida (Dakoticancroidea Rathbun, 1917);
– �Section Cyclodorippoida Ahyong, Lai, Sharkey, Colgan & 

Ng, 2007;
– Section Eubrachyura Saint Laurent, 1980.

Remark. This high-ranked taxonomy is not acceptable because it 
does not have a hierarchical structure. All these sections are not 
equivalent, and no consistency is respected. More inclusive groups 
cannot be ranked at higher category levels than less inclusive 
groups. Several properties (unicity, exhaustiveness, univocality, 
homogeneity, hierarchy, robustness) should be displayed by any 
taxonomic system to be theoretically satisfactory, acceptable by 
biologists worldwide, workable and efficient (Dubois 2005, 2007).

Composition of the section Dromiacea. In this system, the 
composition of this section is as follows: 
• Superfamily Dromioidea De Haan, 1833:
– Family Basinotopidae Karasawa, Schweitzer & Feldmann, 2011;
– Family Diaulacidae Wright & Collins, 1972;
– Family Dromiidae De Haan, 1833;
– Family Dynomenidae Ortmann, 1892;
– Family Sphaerodromiidae Guinot & Tavares, 2003; 
– �Family Xandarocarciidae Karasawa, Schweitzer, & Feldmann, 

2011.
• Superfamily Glaessneropsoidea Patrulius, 1959: 
– Family Glaessneropsidae Patrulius, 1959;
– Family Lecythocaridae Schweitzer & Feldmann, 2009;
– Family Longodromitidae Schweitzer & Feldmann, 2009;
– Family Nodoprosopidae Schweitzer & Feldmann, 2009;
– �Family Viaiidae Artal, Van Bakel, Fraaije, Jagt & Klomp-

maker, 2012.
• Superfamily Homolodromioidea Alcock, 1900:
– Family Bucculentidae Schweitzer & Feldmann, 2009;

– Family Goniodromitidae Beurlen, 1932;
– Family Prosopidae von Meyer, 1860;
– Family Tanidromitidae Schweitzer & Feldmann, 2009.
• Superfamily Konidromitoidea Schweitzer & Feldmann, 2010:
– Family Konidromitidae Schweitzer & Feldmann, 2010.

Composition of the section Homoloida De Haan, 1839. 
It contains the families, as follows:
– Homolidae De Haan, 1839;
– Latreilliidae Stimpson, 1858; 
– Poupiniidae Guinot, 1991;
– Mithracitidae Števčić, 2005;
– Tithonohomolidae Schweitzer & Feldmann, 2009.

System of Guinot et al. (2013) (see Table 1)
Although the brachyuran section Podotremata Guinot, 1977, 
one of the most contentious issues in brachyuran phylo-
genetic research, is considered paraphyletic by geneticians 
(Ahyong et al. 2007; Tsang et al. 2014; Chu et al. 2015), 
it is however essential to differentiate between crabs with 
female coxal gonopores and spermathecae (i.e., podotremes), 
thus with external fertilisation, and those with vulvae (i.e., 
eubrachyurans), thus with internal fertilisation, the vulvae 
constituting the sole orifices for the intromission of gonopods, 
sperm storage, and the release of eggs (compare Guinot 1977; 
1979; Ng et al. 2008; Van Bakel et al. 2012b; Guinot et al. 
2013; Jagt et al. 2015; Becker & Scholtz 2017). A paired 
spermatheca, as a secondary specialization of the phragma 
7/8, is an unambiguous synapomorphy of the Podotremata 
(Tavares & Secretan 1993). 

In order to put an end to the confusing taxonomy of the 
infraorder Brachyura, particularly in podotreme crabs, and to 
provide unambiguous nomina for higher-ranked podotreme 
taxa, Guinot et al. (2013: 17, 297, table 1) created a separate 
class-series nomenclature, relying on coherent rules (Dubois 
(2005, 2006a, b, 2007, 2010, 2012; Dubois & Bour 2010). 
These new ranks should be used at higher levels for the allo-
cation of the nomina of the robust podotreme fossil record. 
Notwithstanding the fact that Podotremata is monophyletic 
or paraphyletic, a strict account of the hierarchical relation-
ships within the group is acceptable. Three high-ranked 
podotreme nomina, as subsections, were established, with 
the ending –iformia: 
– Subsection Dynomeniformia Guinot, Tavares & Castro, 
2013;
– �Subsection Homoliformia Karasawa, Schweitzer & Feld-

mann, 2011;
– �Subsection Cyclodorippiformia Guinot, Tavares & Cas-

tro, 2013;
– Subsection Gymnopleura Bourne, 1922.

The nomen Gymnopleura was available, with its priority 
and original authorship, for the fourth section that includes 
raninoid and palaeocorystoid crabs. It should be noted that 
Homoliformia is recognised as a subsection separate from 
Dynomeniformia, both being considered basal podotremes.

According to Guinot & Tavares (2003) and Guinot et al. 
(2013: tables 5, 6), the ancient section Podotremata sensu 
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Guinot 1977) was divided into two “groups”, these two 
additional subsidiary ranks being vaguely designated in the 
expectation of a future consensus. Preliminarily, we propose 
to name them “infrasection”, as follows:

Infrasection Podotremata sensu Guinot & Tavares (2003). 
Including the two basal lineages (see Table 1):
– subsection Dynomeniformia;
– subsection Homoliformia.

Infrasection Archaeobrachyura sensu Guinot & Tavares 
(2003). Including two subsections (see Table 1): 
– �subsection Gymnopleura (with the superfamily Raninoidea 

De Haan, 1839 and the extinct superfamily Palaeocorys-
toidea Lőrenthey in Lőrenthey & Beurlen, 1929, see Van 
Bakel et al. 2012b); 

– �subsection Cyclodorippiformia Guinot, Tavares & Castro, 
2013 (with the superfamily Cyclodorippoidea Ortmann, 
1892).

Finally, the Brachyura contains only two sections: 
(1) �Section Podotremata sensu Guinot (1977), often called 

“podotreme crabs”, with two infrasections (Podotremata 
sensu Guinot & Tavares [2003]; and Archaeobrachyura 
sensu Guinot & Tavares [2003]);

(2) Section Eubrachyura Saint Laurent, 1980.
Several extinct podotreme lineages were left incertae sedis: 

Diaulacidae (or Diaulacinae) Wright & Collins, 1972; Ety-
oidea Guinot & Tavares, 2001 (Family Etyidae Guinot & 
Tavares, 2001); Dakoticancroidea Rathbun, 1917 (Families 
Dakoticancridae Rathbun, 1917, and Ibericancridae Artal, 
Guinot, Van Bakel & Castillo, 2008); Konidromitidae Sch-
weitzer & Feldmann, 2010; Torynommatidae Glaessner, 1980; 
Xandarocarcinidae Karasawa, Schweitzer & Feldmann, 2011. 

Based on Schweitzer & Feldmann (2009a), on Karasawa 
et al. (2011) and Schweitzer et al. (2012a), at that time the 
classification of Guinot et al. (2013) had not challenged the 
Glaessneropsoidea Patrulius, 1959 (with all its components) 
as podotreme.

Table 1. — Proposed classification of podotreme crabs analysed in the present study.

Section Podotremata Guinot, 1977
Infrasection Podotremata sensu Guinot & Tavares (2003)
Subsection Dynomeniformia Guinot, Tavares & Castro, 2013
	 Superfamily Dromioidea De Haan, 1833 
	 Family Dromiidae De Haan, 1833 
	 Subfamily Dromiinae De Haan, 1833 
	 Subfamily Hypoconchinae Guinot & Tavares, 2003 
	 Subfamily Sphaerodromiinae Guinot & Tavares, 2003 
	 Subfamily �Basinotopinae Karasawa, Schweitzer & Feldmann, 2011 
	 Subfamily Goniodromitinae Beurlen, 1932
	 ?Subfamily �Konidromitinae Schweitzer & Feldmann, 2010 
	 Family Dynomenidae Ortmann, 1892 
	 Subfamily Acanthodromiinae Guinot, 2008 
	 Subfamily Dynomeninae Ortmann, 1892 
	 Subfamily Metadynomeninae Guinot, 2008 
	 Subfamily Paradynomeninae Guinot, 2008 
	 Subfamily �Graptocarcininae Van Bakel, Guinot, Corral & Artal, 2012 
	 Superfamily Homolodromioidea Alcock, 1900 
	 Family Homolodromiidae Alcock, 1900 
	 Incertae sedis
	 ?Family �Tanidromitidae Schweitzer & Feldmann, 2008 (at least pro parte) 
	 ?Family �Longodromitidae Schweitzer & Feldmann, 2009 (at least pro parte)
Subsection �Homoliformia Karasawa, Schweitzer & Feldmann, 2011

Superfamily Homoloidea H. Milne Edwards, 1837 
	 Family Homolidae H. Milne Edwards, 1837
	 Family Latreilliidae Stimpson, 1858 
	 Family Poupiniidae Guinot, 1991 
	 Family Mithracitidae Števčić, 2005
	 ?Family Tithonohomolidae Feldmann & Schweitzer, 2009
Infrasection Archaeobrachyura sensu Guinot & Tavares (2003)
Subsection �Cyclodorippiformia Guinot, Tavares & Castro, 2013
Subsection Gymnopleura Bourne, 1922 
Section Eubrachyura Saint Laurent, 1980
Subsection Heterotremata Guinot, 1977
	 Family �Archaeochiapasidae Guinot, Carbot-Chanona & Vega, 2019
New presumed eubrachyuran families 
	 Family Lecythocaridae Schweitzer & Feldmann, 2009
	 Family Bucculentidae Schweitzer & Feldmann, 2009
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System of Jagt et al. (2015) 
The classification proposed by Jagt et al. (2015: table 1) 
broadly conforms to that of Guinot et al. (2013), similarly 
with Dakoticancroidea, Etyoidea, Torynommatoidea and 
Xandarocarcinidae as incertae sedis within the Podotremata.

System of Luque et al. (2019: table S2)
The classification proposed by Luque et al. (2019: table S2) 
is similar to that of Karasawa et al. (2011) and Schweitzer 
et al. (2012a, b; 2017a, b, c; 2018a), but with a notable 
addition: the introduction of a new section, Callichimaeroida 
Luque, Feldmann, Vernygora, Schweitzer, Cameron, Kerr, 
Vega, Duque, Strange, Palmer & Jaramillo, 2019 (Luque 
et al. 2019), bringing the number of brachyuran sections 
to nine, all at the same rank and level (see also Luque et al. 
2012). Interestingly, ”Podotremata” is replaced by “podo-
treme grade”; and, within the Eubrachyura, Heterotremata 
is replaced by “heterotreme grade”, and Thoracotremata by 
“thoracotreme grade”. 

The new section Callichimaeroida was designed to con-
tain the superfamily Callichimaeroidea Luque, Feldmann, 
Vernygora, Schweitzer Cameron, Kerr, Vega, Duque, 
Strange, Palmer & Jaramillo, 2019, which includes the 
lower Upper Cretaceous family Callichimaeridae Luque, 
Feldmann, Vernygora, Schweitzer, Cameron, Kerr, Vega, 
Duque, Strange, Palmer & Jaramillo, 2019, and, tentatively, 
another one, the Retrorsichelidae Feldmann, Tshudy & 
Thomson, 1993, previously included in Galatheoidea 
Samouelle, 1819 (Feldmann et al. 1993: figs 19, 20). (See 
below and Discussion). 

System of Luque et al. (unpublished)
The preprint of Luque et al. (unpublished), on evolution 
of crab eye structures, first posted online Oct. 7, 2019, 
contains contradictory statements about the recently estab-
lished Callichimaeroidea. In the preprint, this superfamily 
is treated as a podotreme lineage (Luque et al. unpublished: 
22, 23). This is the only level that is processed throughout 
the text, and only in the figure 16 of the same paper the 
section Callichimaeroida appears as a main brachyuran sec-
tion, in addition to eight others, as in Luque et al. (2019). 
It is not clear whether the authors continue to recognise 
a distinct section, likewise in Luque et al. (2019), or have 
changed their minds and regard it as part of podotremes. 
About the Podotremata, Luque et al. (unpublished: fig. 4) 
write: “The main competing hypotheses suggest that either 
‘lower’ true crabs, or podotremes form a monophyletic clade 
Podotremata […]”, whereas podotreme crabs may represent 
a paraphyletic grade of increasing complexity […] with 
some intermediate groups closer to eubrachyurans than 
to other podotremes. The term “podotreme grade” is used 
in the same sense as in Luque et al. (2019).

It is beyond the scope of the present paper to evaluate 
all fossil taxa that have been referred to the Dromioidea, 
Homolodromioidea, Glaessneropsoidea and Konidromi-
toidea by Schweitzer et al. (2012a) and by subsequent 
authors. I shall restrict myself to a selection of extinct 

taxa of Jurassic and Early and mid-Cretaceous age that 
are considered possible candidates for my new assessment. 
These are presented below, arranged in families, listed 
in alphabetical order and according to the classificatory 
scheme in use to date.

Family Archaeochiapasidae 
Guinot, Carbot-Chanona & Vega, 2019  

(Fig. 1A-D)

Type genus. — Archaeochiapasa Guinot, Carbot-Chanona & 
Vega, 2019 (type species by original designation: A. mardoqueoi 
Guinot, Carbot-Chanona & Vega, 2019).

Remarks

Affinities with an extant eubrachyuran superfamily might 
be sought amongst the Majoidea Samouelle, 1819, particu-
larly near the basal family Oregoniidae Garth, 1958 (Garth 
1958), based on morphology, larval characters, spermatozoal 
traits and genetics. The extant Hyas coarctatus Leach, 1814 
(Fig. 18A, B) has a lyrate carapace, with laterally dilated 
hepatic and postorbital regions forming an alate expan-
sion and rather widened branchial regions; but P2 and P3 
are not long and of significant stoutness whereas P5 is not 
reduced (Rathbun 1925: 252, fig. 93, pls 94, 95). Another 
extant oregoniid genus, Chionoecetes Krøyer, 1838, the 
species C. tanneri Rathbun, 1893 in particular (Fig. 18C), 
has many features in common with A. mardoqueoi, such as 
a quadrate carapace; unprotected eyes; broad and swollen 
branchial regions, with a deeply depressed interbranchial 
space; very long, compressed P2-P3; moderately long P4, 
and a significantly reduced P5 (Rathbun 1925: 232, 234, 
figs 88, 89, pls 84-91; Breton 2009: fig. 9). Thoracic sterna 
of Hyas coarctatus (Fig. 18B) (Rathbun 1925: pl. 95) and 
Chionoecetes spp. (Rathbun 1925: pls 85, 87, 89, 91) are 
very wide, albeit not as wide as in A. mardoqueoi (Fig. 1C), 
and pleons are quite distinctive. The similarities between the 
Archaeochiapasidae and extant Oregoniidae, a family that 
is primarily confined to boreal regions, are likely indicative 
of relationship and close affinities of Archaeochiapasidae 
with the Majoidea.

Fossil representatives of Oregoniidae are only known from 
the Eocene: Hyas aranaeus (Linnaeus, 1758), H. chippubet-
suensis Kato, Nakashima & Yanagisawa, 2014, H. meridi-
onalis Glaessner, 1928, H. oranensis Van Straelen, 1936, 
H. tan Hu, 1984, H. tentokujiensis Kato, Nakashima & 
Yanagisawa, 2014, H. tsuchidai Imaizumi, 1952 (Imaizumi 
1952; Kato et al. 2014); and Oregonia spinifera Schweitzer, 
Feldmann, Gonzáles-Barba & Vega, 2002 (Schweitzer 
et al. 2002). 

It would be of interest to compare Archaeochiapasa with 
species of Mithracia Bell, 1858 (type species: M. libinoides 
Bell, 1858), such as the Middle Eocene Mithracia margari-
tifera Beschin, Busulini, De Angeli & Tessier, 1994 (Beschin 
et al. 1994: fig. 5, pl. 6, fig. 2a-c) whose carapace shape is 
reminiscent of that of Hyas (Fig. 18A).
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Family Bucculentidae Schweitzer & Feldmann, 2009  
(Fig. 2A-D) 

Type genus. — Bucculentum Schweitzer & Feldmann, 2009 
(type species by original designation: Nodoprosopon bucculentum 
Wehner, 1988 (Wehner 1988: fig. 15, pl. 4, figs 1, 2, 6), from the 

Oxfordian and Kimmeridgian [Upper Jurassic]). Other species: 
Bucculentum bachmayeri Schweitzer & Feldmann, 2009, from the 
Tithonian (Upper Jurassic).

Included genera. — Wilmingtonia Wright & Collins, 1972 
(type species: W. satyrica Wright & Collins, 1972, from the Upper 
Cretaceous [Cenomanian]).

C D

B

A

Fig. 2. — Bucculentidae Schweitzer & Feldmann, 2009: A-C, Bucculentum bucculentum (Wehner, 1988); A, holotype, Germany, Biburg bei Weissenburg, Oxfordian 
(BSP 1980 XXX 1255); B, anterior portion of carapace, Germany, Unterwilflingen, Kimmeridgian (BSP 1987 I 55) (Wehner 1988: pl. 4, figs 1 and 6, respectively, as 
Nodoprosopon bucculentum); C, groundplan of carapace (after Starzyk et al. 2011: fig. 2 in Neues Jahrbuch für Geologie und Paläontologie Abhandlungen 260: 
http://www.schweizerbart.de/journals/njgpa); D, Wilmingtonia satyrica Wright & Collins, 1972: reconstitution of carapace, Devon, Wilmington, Cenomanian (after 
Wright & Collins 1972: fig. 2a). Scale bar: D, 10 mm.
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Remarks

This family is currently assigned to the superfamily 
Homolodromioidea (Schweitzer & Feldmann 2009a: 
78, fig. 3.3, 3.4; Karasawa et al. 2011: 535; Schweitzer 
et al. 2012a: fig. 2; Starzyk et al. 2011: 207, figs 1-3). 
Its representatives, formerly included in the Prosopidae 
(Wehner 1988; Müller et al. 2000), may be diagnosed 
using the following characters: dorsal surface separated 
into numerous regions; hepatic regions massively inflated; 
rostrum projected and depressed axially; cervical and 
strongly oblique branchiocardiac grooves deeply marked; 
orbit highly developed; orbital area situated on dorsal 
carapace or subdorsally on hepatic region, and inclined 
to the dorsal side; slightly concave posterior margin of 
carapace forming a short rim (rim widest at lateral edges 
in B. bachmayeri); cardiac region more or less extending 
to posterior margin between large branchial regions. An 
additional groove joins the middle of the dorsal portion 
of the orbital area to the cervical groove (Krzemińska 
et al. 2019: fig. 1).

The photographs and carapace reconstitutions of Buc-
culentum bucculentum (Wehner 1988: fig. 15, pl. 4, figs 1, 
2, 6, as Nodoprosopon bucculentum) (Fig. 2A, B) and the 
carapace reconstitutions of Wilmingtonia satyrica (Wright & 
Collins 1972: fig. 2; Müller et al. 2000: fig. 10) (Fig. 2D 
here), as well as the bucculentid groundplan by Starzyk 
et al. (2011: fig. 1) (Fig. 2C here) clearly illustrate the 
short, rimmed posterior border, which is represented by a 
conspicuously straight thickening by Starzyk et al. (2011: 
fig. 1) and Krzemińska et al. 2019: fig. 1C, D). The first 
pleonal somite is preserved dorsally in several specimens 
of B. bucculentum (Starzyk et al. 2011: fig. 4F).

All species of bucculentid are small. Available speci-
mens of the Late Jurassic Bucculentum bucculentum and 
B. bachmayeri measure 4.51-10.75 mm cl (Starzyk et al. 
2011: 207, fig. 3, table 2), and the holotype of the Ceno-
manian Wilmingtonia satyrica is small as well (Wright & 
Collins 1972: 20, fig. 2, pl. 1, figs 5, 6; Schweitzer et al. 
2012a: fig. 2.2a).

The Bucculentidae (Fig. 2A-D), a monophyletic extinct 
family, to which the Nodoprosopidae Schweitzer & Feld-
mann, 2009 (Schweitzer & Feldmann 2009a) shows 
striking similarities, could rank amongst the putative 
eubrachyurans (see Discussion below).

Family Dromiidae  
De Haan, 1833

Many extinct taxa now assigned to the Homolodromioidea 
appear, in fact, to be dromioids (within the Dynomeni-
formia); see details below. In both superfamilies (except 
for the Dynomenidae), reduced, dorsal, moveable and 
specalised P4 and P5 are used to carry foreign materi-
als that provide a variety of possible benefits, including 
camouflage and protection from predators (Guinot & 
Wicksten 2015). 

Subfamily Basinotopinae  
Karasawa, Schweitzer & Feldmann, 2011  

(Fig. 3)

Type genus. — Basinotopus M’Coy, 1849 (type species by monotypy: 
Inachus lamarckii Desmarest, 1822, from the Eocene; see M’Coy 
1849: 167-169, unnumbered figure on p. 167).

Included genera. — Lucanthonisia Van Bakel, Artal, Fraaije & 
Jagt, 2008 (type species by original designation: L. praemia Van 
Bakel, Artal, Fraaije & Jagt, 2008, from the Lower Oligocene; see 
Van Bakel et al. 2009).

Remarks

The Basinotopidae of Karasawa et al. (2011) was downgraded 
to subfamilial rank within the Dromiidae, to correspond 
to the level of the Sphaerodromiinae (Guinot et al. 2013). 
Carapaces of B. lamarckii (Fig. 3) and L. praemia are fairly 
similar, with well-delimited cephalic and scapular arches, 
but the preserved portion of the sternal plate of L. prae-
mia (see Van Bakel et al. 2009: fig. 3D) appears to differ 
from the narrower sternites of B. lamarckii, as illustrated 
by Karasawa et al. (2011: fig. 4D, F; see also Schweitzer 
et al. 2012a: fig. 1c).

Subfamily Dromiinae  
De Haan, 1833  

(Fig. 4A-C)

 Type genus. — Dromia Weber, 1795 (type species by subsequent 
designation of ICZN [1964], Opinion 688: Cancer personatus Lin-
naeus, 1758). 

Included genera. — For extant genera, reference is made to Mc-
Lay (1993, 2001) and Guinot & Tavares (2003); fossil taxa have 
been listed and illustrated by Franţescu et al. (2010), Karasawa et al. 
(2011: 542) and Schweitzer et al. (2012a: figs 19, 20).

Remarks

Currently, in excess of 35 extant genera are recognised 
(McLay 1993). Extinct dromiines are rather rare, appar-
ently first occurring during the Late Cretaceous, from 
the Maastrichtian (see Feldmann & Schweitzer 2019). 
I am not aware of any earlier representatives. Carapace 
shape varies widely in extant genera, ranging from long 
and narrow (rarely), such as in Ascidiophilus caphyrae-
formis Richters, 1880 (Fig. 4B, C; a species living in 
association with ascidians, see Guinot & Wicksten 2015: 
fig. 71-11.3G), to wide and rounded (Fig. 4A), occasion-
ally subquadrangular or subpentagonal, and unusual as in 
the (probably) shell-carrying genus Desmodromia McLay, 
2001 (McLay 2001). 

The assignment of Dromiopsis Reuss, 1858 (type species 
by subsequent designation of Beurlen [1928]: Brachyurites 
rugosus von Schlotheim, 1820) to the Dromiinae appears 
doubtful, and its inclusion in the Dynomenidae is less 
questionable or seems acceptable (Jagt et al. 2014a, 2015; 
Robin et al. 2017; Nyborg et al. 2019).
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Subfamily Goniodromitinae Beurlen, 1932 
(Fig. 5A-E)

Type genus. — Goniodromites Reuss, 1858 (type species by 
subsequent designation of Glaessner [1929]: G. bidentatus 
Reuss, 1858).

Included genera. — Cycloprosopon Lőrenthey in Lőrenthey & 
Beurlen, 1929 (type species by original designation: Pithonoton 

[Cycloprosopon] typicum Lőrenthey in Lőrenthey & Beurlen, 1929); 
Eodromites Patrulius, 1959 (type species by original designation: 
Prosopon grande von Meyer, 1857); Pithonoton von Meyer, 1842 
(type species by subsequent designation of Glaessner 1929: Proso-
pon marginatum von Meyer, 1842); Plagiophthalmus Bell, 1863 
(type species by monotypy: P. oviformis Bell, 1863 [Fig. 5A]); 
Sabellidromites Schweitzer & Feldmann, 2008 (type species by 
original designation: Goniodromites scarabaeus Wright & Wright, 
1950 [Fig. 5C]). 

Fig. 3. — Basinotopinae Karasawa, Schweitzer & Feldmann, 2011 (Dromiidae De Haan, 1833). Basinotopus lamarckii Desmarest, 1822, U.K., Kent, Isle of 
Sheppey, London Clay Formation, Ypresian (lower Eocene) (C-044-2, Àlex Ossó private collection). Photograph courtesy of Àlex Ossó (Tarragona). Scale 
bar: 10 mm.
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Remarks

I do not agree with the family status of the Goniodromitidae 
and placement in the superfamily Homolodromioidea, as sub-
scribed to by most authors (Van Straelen 1925; Schweitzer et al. 

2007, 2009, 2012a, 2018a; Schweitzer & Feldmann 2008a; 
De Grave et al. 2009; Karasawa et al. 2011; Franţescu 2011; 
Klompmaker et al. 2012; Feldmann et al. 2013; Starzyk et al. 
2012, 2015b; Hyžný et al. 2015). Instead, I favour assignment 

A

B C

Fig. 4. — Extant Dromiinae De Haan, 1833 (Dromiidae De Haan, 1833): A, Tumidodromia dormia (Linnaeus, 1763), Mayotte, Recif La Prévoyante, Expedition KUW 
2009, stn 12b, 6-12 m: female 87,5 × 106 mm (MNHN-IU-2009-1157 = MNHN-B32384). Photograph courtesy of J. Poupin; B, C, Ascidiophilus caphyraeformis 
Richters, 1880, female 6.0 × 4,5 mm, with elongate carapace and pereiopods lodged in concave flanks of carapace, P4 reduced; B, dorsal view; C, lateral view 
of the crab in its compound ascidian represented by broken line (after Gordon 1950: figs 6A, 4A, respectively, as Pseudodromia murrayi Gordon, 1950). Scale 
bar: A, 2 cm.

http://coldb.mnhn.fr/catalognumber/mnhn/iu/2009-1157
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A B

C

E

D

Fig. 5. — Species assigned to Goniodromitinae Beurlen, 1932: A, Plagiophthalmus oviformis (Bell, 1863), England, Wilmington, Devon, Cenomanian (after 
Wright & Wright 1950: fig. 1a); B, Pithonoton marginatum (von Meyer, 1842) (after Müller et al. 2000: fig. 12a); C, Sabellidromites scarabaeus (Wright & Wright, 
1950), paratype, internal cast, England, Leighton Buzzard, Lower Albian (after Wright & Wright 1950: fig. 4, as Goniodromites scarabaeus); D, Eodromites grandis 
(von Meyer, 1857) (after Starzyk 2015b: fig. 2.2, courtesy of Palaeontologia Electronica); E, Goniodromites laevis (Van Straelen, 1940), Spain, Navarra, Koskobilo 
quarry, Olzazti, upper Albian (C-171-2, Àlex Ossó private collection). Photograph courtesy of Àlex Ossó (Tarragona). Scale bars: A, 5 mm; B, 4 mm; E, 10 mm.

https://fr.wikipedia.org/wiki/Leighton_Buzzard


762 GEODIVERSITAS • 2019 • 41 (22) 

Guinot D.

to the Dromioidea (similarly to Wright & Wright 1950), 
probably within the Dromiidae, and at a subfamily rank, 
Goniodromitinae (which takes priority over the Pithonotinae 
Glaessner, 1933; see Wehner 1988), as proposed previously 
by Ossó et al. (2018). 

The Goniodromitinae, which in its current composition 
comprises numerous and highly diverse genera (see Jagt 
et al. 2015), with a large number of species placed either in 
Goniodromites or Pithonoton (see Feldmann et al. 2006; Sch-
weitzer & Feldmann 2008a: tables 1, 2), appears paraphyletic 
(see Ossó et al. 2018: 102, figs 9, 10), which means that all 
genera and species must be re-examined, with a re-evaluation 
of their taxonomic placement. 

Goniodromites bidentatus and G. aff. bidentatus have been 
figured by Patrulius (1966: pl. 31, figs 19, 20) and Franţescu 
(2011: 279, fig. 7), respectively. Differences between various 
species of Goniodromites have been detailed by Hyžný et al. 
(2015: 638, figs 4, 5, 8C, D, table 2). About Pithonoton 
incisum (Van Straelen, 1925, as Goniodromites) reference is 
made to Krobicki & Zatoń (2016: 705). A moult of G. laevis, 
with a partial ventral surface preserved, but without the tho-
racic sternum, has recently been published by Klompmaker 
et al. (2016: fig. 3D-G) (Fig. 5E). Eodromites Patrulius, 
1959 (Fig. 5D) (which is abundant at many localities with 
outcrops of Jurassic rocks and considered a homolodromiid 
(Schweitzer & Feldmann 2010c; Schweigert & Koppka 2011; 
Franţescu 2011: 283, fig. 9; Klompmaker et al. 2012), has 
recently been revised in notable detail by Starzyk (2015b: 
figs 1-8), who referred to new diagnostic features (see also 
Starzyk & Krzemińska 2019: fig. 1B). A new description and 
new figures of the type species of Eodromites, E. grandis, were 
provided by Hyžný et al. (2015: figs 6, 8E).

Pithonoton cardwelli Armstrong, Nyborg, Bishop, Ossó-Mo-
rales & Vega, 2009, with a preserved thoracic sternum 
(Armstrong et al. 2009: fig. 3.10), was placed in the Sphaero-
dromiidae by Schweitzer & Feldmann (2012b), considered 
a questionable Dromilites by Van Bakel et al. (2017), and 
then reassigned to Pithonoton by Ossó et al. (2018). Pitho-
noton richardsoni Woodward, 1907, from the Bajocian (see 
Withers 1951: figs 1-3, pl. 15, figs 1-6), has been referred to 
Tanidromites Schweitzer & Feldmann, 2008 (Schweitzer & 
Feldmann 2008a) (see Schweigert & Koppka 2011: fig. 5; 
Krobicki & Zatoń 2016: 707, fig. 6C, table 1). 

Cyclothyreus Remeš, 1895 (type species by monotypy: 
C. strambergensis), which had already been assumed to have 
dynomenid affinities (Schweitzer & Feldmann 2009d), was 
transferred to the Dynomenidae by Van Bakel et al. (2012a) 
as a member of the subfamily Graptocarcininae Van Bakel, 
Guinot, Corral & Artal, 2012. Species now included in this 
genus, still assigned to the Goniodromitidae by Schweitzer 
et al. (2018b: fig. 6), may also turn out to be graptocarcinines.

The allocation of Costadromia hajzeri Feldmann & Sch-
weitzer, 2019 (Feldmann & Schweitzer 2019), from the 
Campanian, to the Dromiidae should also be reassessed. 
Another example is Palaeodromites A. Milne-Edwards, 1865 
(type species by monotypy: P. octodentatus A. Milne-Edwards, 
1865), which was placed in the Dynomenidae by Jagt et al. 

(2007). Any interpretation of this genus is fraught with dif-
ficulties because all basal families of the Dynomeniformia 
share similar plesiomorphies, hence there is always the risk 
of confusion. According to well-established data, that taxa 
share the same plesiomorphic trait state in fact cannot reveal 
anything about the relationships; only apomorphic characters 
(innovation, that sets the clade apart from other clades) allow 
differentiation (Hennig 1966). 

Of note is the genus Distefania Checchia-Rispoli, 1917 
(Fig. 6B-D) (type species by original designation: Cyphonotus 
incertus Bell, 1863, from the Cenomanian, see Schweitzer 
et al. [2012a]). Schweitzer & Feldmann (2010b) and Jagt 
et al. (2014b) listed Distefania himeraensis Checchia-Rispoli, 
1917 as type species. To date, a moult of Distefania incerta 
with a partially preserved ventral surface, yet without the 
thoracic sternum, has been illustrated (Klompmaker et al. 
2016: fig. 3A-C). Relationships of this genus may be sought 
in the Sphaerodromiinae. 

This example of Goniodromitinae clearly illustrates the 
potential confusion amongst primitive brachyurans, and the 
composition of this subfamily calls for a revision. 

Subfamily Hypoconchinae Guinot & Tavares, 2003

Type genus. — Hypoconcha Guérin-Méneville, 1854 (type species: 
Cancer parasiticus Linnaeus, 1763, a senior synonym of Cancer 
sabulosus Herbst, 1799, see Holthuis [1962]). See Guinot & Tavares 
(2003: 97, figs 19, 20, 28K).

Included genera. — No other included genera, nor fossil rep-
resentatives.

Remarks

The soft and even membranous surface of the hypoconchines, 
usually referred to as “shell-carrying crabs as they live perfectly 
concealed under large and heavy shells carried by P4 and P5 
(Guinot & Wicksten 2015: fig. 71-11.3H), explains the low 
fossilisation potential and their absence from the fossil record.

Subfamily Sphaerodromiinae Guinot & Tavares, 2003 
(Fig. 6A-D)

Type genus. — Sphaerodromia Alcock, 1899 (type species by mono-
typy: Dromidia kendalli Alcock & Anderson, 1894). See Guinot & 
Tavares (2003: 102, figs 21-24, 28E-G).

Included genera (pro parte). — Distefania Checchia-Rispoli, 
1917 (type species by original designation: Cyphonotus incertus Bell, 
1863, from the Cenomanian); Eodromia McLay, 1993 (type species 
by original designation: E. denticulata McLay, 1993); ? Ferricorda 
Schweitzer & Feldmann, 2010 (type species by original designation: 
Dromiopsis kimberleyae Bishop, 1987).

Remarks

Elevation to family rank of the Sphaerodromiinae by Sch-
weitzer & Feldmann (2010d), a decision adopted by Kara-
sawa et al. (2011), Schweitzer & Feldmann (2012a, b) and 
Schweitzer et al. (2012a), is not supported by any putative 
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familial level of generality; instead, a less inclusive subfamily 
rank, in comparison with the Dromiinae and Hypoconchi-
nae, is needed here. 

The five known extant sphaerodromiines, Sphaerodromia 
brizops McLay & Crosnier, 1991, S. ducoussoi McLay, 1991 
(Fig. 6A), S. lamellata Crosnier, 1994, S. nux Alcock, 1899 
(all three being diverse and relatively large, with cw > 65 mm), 
and Eodromia denticulata (a very small species, with ovigerous 
females measuring only 4.5 mm in cw), share plesiomorphic 
characters (e.g. vestigial pleopods, sometimes biramous, on 
somites 3-5; sternal sutures 7/8 short; G2 with expodite; 
male P5 coxa modified prolonged into hard process enclosing 
penis). The subfamily has been interpreted as basal within the 
Dromiidae (McLay 1993) and is assumed to have branched 
off from the Dromiidae early (Guinot & Tavares 2003). Car-
apaces of their members are either narrow or broad, more or 

less globose, without well-defined regions and grooves, and 
with a marked posterior notch on the lateral margins.

It is likely that a much larger number of fossil species will 
have to be referred to the Sphaerodromiinae, the most basal 
dromiids. Such is the case with, for example, Distefania 
Checchia-Rispoli, 1917, so far assigned to the Goniodrom-
itidae (Schweitzer & Feldmann 2010b: figs 1-3; Schweitzer 
et al. 2012a: fig. 3a, b; Klompmaker et al. 2012, 2016; Jagt 
et al. 2015). The type species, D. incerta (Fig. 6B-D), from 
the Cenomanian, is a fairly large crab. Costadromia hajzeri 
Feldmann & Schweitzer, 2019, from the Campanian Weno-
nah Formation in New Jersey, assigned to the Dromiidae 
by Feldmann & Schweitzer (2019), seems referrable to the 
Sphaerodrominae.

A carapace of Ferricorda kimberleyae (see Bishop 1987: 
figs 1, 2, as Dromiopsis kimberleyae; Schweitzer et al. 2012a: 

A B

C D

Fig. 6. — Sphaerodromiinae Guinot & Tavares, 2003: A, Sphaerodromia ducoussoi McLay, 1991, (extant), Tuamotu, Tuanake atoll, SMCB cruise, stn 
CAS253, 450 m: holotype, male 43.2 × 43 mm, MNHN-IU-2008-11179 (= MNHN-B22172), photograph courtesy of J. Poupin; B-D, Distefania incerta (Bell, 
1863); B, Spain, Navarra, Koskobilo quarry, Olazti, Late Albian (C-029-2, Àlex Ossó private collection), photograph by Àlex Ossó and courtesy of À. Ossó; 
C, D, reconstitutions of carapaces; C, holotype, England, Horningsham, Wiltshire, Cenomanian (after Wright & Wright 1950: fig. 7a, as Cyphonotus incertus); 
D, diagrammatic figure of holotype of Cyphonotus himerensis [sic] Checchia-Rispoli, 1917, holotype, Sicilia, Himera, Cenomanian (after Wright & Wright 
1950: fig. 11). Scale bars: A, B, 1 cm; C, 5 mm.

http://coldb.mnhn.fr/catalognumber/mnhn/iu/2008-11179
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fig. 22.2A-C) was found preserved in association with its pereio-
pods inside a phragmocone chamber of a baculitid ammonite 
from the lower Campanian (Landman et al. 2014: fig. 4). It 
shows a pentagonal-circular, deeply grooved carapace, with a 
clear demarcation between the cephalic and scapular arches 
[as illustrated for Basinotopus lamarckii by M’Coy (1849: 
figure on p. 67); Fig. 3], P4 and P5 shorter than P2 and P3, 
and dorsal first pleonal somites. Considered a dynomenid, 
it could rather be a dromiid, probably a sphaerodromiine.

Th e two Eocene species of Dromilites H. Milne Edwards in Bell 
(1858), i.e., the type species D. bucklandii H. Milne Edwards, 
1837 (senior synonym of Dromilites simplex Quayle & Collins, 
1981) and D. belli Van Bakel, Robin, Charbonnier & Saward, 
2017, show strongly swollen regions and marked grooves on 
carapaces. Recently, Van Bakel et al. (2017) have included these 
in the Sphaerodromiinae. D. montenati Robin, Van Bakel, 
Pacaud & Charbonnier, 2017, from the Danian, the oldest 
record of the genus, was also assigned to the Sphaerodromi-
inae (Robin et al. 2017). Of Dromilites belli ventral characters 
(pleon, telson, uropods, and part of the thoracic sternum; see 
Van Bakel et al. 2017: figs 2, 3) are known; these show ple-
siomorphic characters that are actually shared by dromiines 
and sphaerodromiines. The recognition of groups that are not 
supported by apomorphies is fraught with difficulties.

Family Eocarcinidae Withers, 1932

See below under Homolodromiidae Alcock, 1900.

Family Glaessneropsidae Patrulius, 1959  
(Fig. 7A-D)

Type genus. — Glaessneropsis Patrulius, 1959 (type species by 
original designation: Prosopon heraldicum Moericke, 1889, from 
the Upper Jurassic [Tithonian]). 

Included genera (according to Schweitzer et al. 2012a). — Ekalakia 
Bishop, 1976, from Upper Cretaceous (Campanian-Maastrichtian): 
(type species by original designation: E. lamberti Bishop, 1976); Rath-
bunopon Stenzel, 1945, from the Lower (Aptian) to Upper Cretaceous 
(Cenomanian): (type species by original designation: R. polyakron 
Stenzel, 1945); Vectis Withers, 1946, from the Lower Cretaceous 
(Aptian-Albian) (type species by original designation: V. wrighti 
Withers, 1946); Verrucarcinus Schweitzer & Feldmann, 2009 (type 
species by original designation: Prosopon torosum von Meyer, 1857).

Remarks

By inclusion of the above-mentioned genera, the family 
(placed in the superfamily Glaessneropsoidea; see Schweitzer 
et al. 2012a) appears to be paraphyletic, with some species 
showing markedly inflated subhepatic regions, deep grooves 
and a depressed flange at the posterior margin of the carapace.

Glaessneropsis heraldica (Fig. 7A-C), with a spatulate, 
keeled rostrum that extends well beyond the orbits, shows 
a slightly concave or straight carapace posterior margin that 
is rimmed (Feldmann et al. 2008: fig. 1.3; Schweitzer & 
Feldmann 2009a: fig. 4.1; Schweitzer et al. 2012a: fig. 13.1). 

The carapace of Ekalakia lamberti (Fig. 7D), which shows a 
“flaring rectangular anterior”, a “shelf-like posterior”, a very faint 
groove along the rather straight and rimmed posterior margin, 
was considered close to Wilmingtonia (Bishop 1976: 399, 400, 
fig. 1, pl. 1) (Fig. 2D). Ekalakia lamberti, a small-sized species, 
has extremely large eyes adjacent to the rostrum and exposed 
over most of their surface, being surrounded on both sides 
by a prominent orbital rim (Feldmann et al. 2008: figs 1.1, 
2, 4-10; Schweitzer et al. 2012a: fig. 13.2a-c). According to 
Tucker et al. (1987: 280-281, fig. 4 – and not fig. 2), although 
the morphology of their material of North Dakota “causes this 
specimen to resemble the majids”, it is conservatively referred 
to E. lamberti. Glaessneropsis, Ekalakia and Wilmingtonia could 
rank amongst the presumed eubrachyurans as here recognised 
(see Discussion below).

The Early Cretaceous Vectis, with both small- and larger-sized 
species, was initially assigned to the Prosopidae and subsequently 
to the Glaessneropsidae (Schweitzer et al. 2012a: fig. 14.1a-c). In 
fact, it might not be a podotreme crab at all. The “well-marked 
depression in front of the posterior margin [that] delimits an 
unusually large border area” of Vectis wrighti (Fig. 8A) (Wright & 
Collins 1972: 19, pl. 1, fig. 1a), also described as “biconvex” and 
well visible in the reconstitution of the carapace by Glaessner 
(1969: fig. 296.1a; see also Müller et al. 2000: fig. 8a), amongst 
other characters, suggests that it could be a eubrachyuran (see 
Discussion below). 

The status of the genus Rathbunopon (Fig. 8B, C), which com-
prises only small-sized species, has been controversial. Initially 
assigned to the Prosopidae (Withers 1951; Wright & Collins 
1972), it has been alternatively regarded as a member of two dis-
tinct families and superfamilies, namely the Prosopidae within the 
Homolodromioidea (Klompmaker et al. 2011a: 195; Ossó et al. 
2018: 97) and the Glaessneropsidae within the Glaessneropsoidea 
(Schweitzer & Feldmann 2009a; Schweitzer et al. 2012a, 2018b). 
A striking feature of Rathbunopon is the deep, wide channel that 
extends along the entire posterior margin of the carapace, which 
is convex (Klompmaker et al. 2011a: 195, figs 3-6). A “strong 
groove” in front of the posterior margin is well visible in the 
excellent photographs of Rathbunopon obesum (Van Straelen, 
1944) by Klompmaker et al. (2011a: 195, fig. 4), who listed the 
terminology of the regions, but failed to supply a specific name for 
this area. A “smooth ribbon between metabranchial and intestinal 
regions and the posterior rim” is found in R. tarraconensis Ossó, 
Van Bakel, Ferratges-Kwekel & Moreno-Bedmara, 2018 (Ossó 
et al. 2018: 99, figs 7, 8). Although we cannot be sure of any 
homology with the flange of the Archaeochiapasidae (Fig. 1B, 
D), the convergence is obvious. The ovoid carapace shape, the 
triangular rostrum, the well-defined and elevated regions, notably 
the metagastric and urogastric that are parallel and linear, as well 
as the deep and wide grooves set Rathbunopon apart. The convex 
posterior margin is not podotreme in nature; it begs the question 
of a possible eubrachyuran affiliation (see Discussion below). 

Verrucarcinus (see Schweitzer & Feldmann 2009a: 89, fig. 5; 
Schweitzer et al. 2012a: fig. 14.2; Franţescu 2011: 289, fig. 13), 
from the Upper Jurassic, shows a near-straight posterior mar-
gin of the carapace, with a broad depressed rim; this genus is 
currently under study. 
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C D

A B

Fig. 7. — Glaessneropsoidea Patrulius, 1959, Glaessneropsidae Patrulius, 1959: A-C, Glaessneropsis heraldica (Moericke, 1889); A, holotype, original specimen 
of Moericke (1889: pl. 6, fig. 13), Moravia, Koniakau, upper Tithonian (BSP-AS III 306) (after Wehner 1988: pl. 8, fig. 1); B, Germany, Saal by Kelheim, Kimmerid-
gian (SYL-Nr. 6) (after Wehner 1988: pl. 8, fig. 2); C, reconstitution of carapace (after Wehner 1988: fig. 31a, “typical form from Kimmeridgian”, and Müller et al. 
2000: fig. 16); D, Ekalakia lamberti Bishop, 1976, United States, Montana, Campanian or Maastrichtian (after Bishop 1976: fig. 1 and Müller et al. 2000: fig. 11): 
reconstitution of carapace. Scale bars: C, 2 mm; D, 4 mm.
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Family Homolodromiidae Alcock, 1900  
(Fig. 9)

Type genus. — Homolodromia A. Milne-Edwards, 1880 (type species 
by monotypy: Homolodromia paradoxa A. Milne-Edwards, 1880).

Included genera (pro parte; see Guinot 1995: figs 1-38; Schweitzer 
et al. 2004: fig. 6.1; 2012a: 9, figs 6, 7). — Antarctidromia Förster, 
Gaździcki & Wrona, 1985 (type species by original designation: 
A. inflata Förster, Gaździcki & Wrona, 1985, from the Lower 
Miocene); Dicranodromia A. Milne-Edwards, 1880 (type species by 
monotypy: D. ovata A. Milne-Edwards, 1880); ? Eocarcinus With-
ers, 1932 (type species by monotypy: E. praecursor Withers, 1932); 
? Eoprosopon Förster, 1986 (type species by original designation: 
E. klugi Förster, 1986, from the Lower Jurassic, Liassic [upper lower 

Pliensbachian]); Homolus Eudes-Deslongschamps, 1835 (type spe-
cies by monotypy: H. auduini Eudes-Deslongschamps, 1835, from 
the Middle Jurassic [Bathonian], senior synonym of Protocarcinus 
[synonym of Palaeinachus] longipes Woodward & Salter, 1865; see 
Guinot 1995: 164; Krobicki & Zatoń 2016). 

Remarks

The superfamily Homolodromioidea constitutes the oldest 
brachyuran lineage that ranges from the late Early Jurassic to 
the Recent. Extant homolodromiids, known merely by two 
genera, Homolodromia and Dicranodromia, are characterised 
by only a weak proepistome or none at all, absence of a true 
“orbital area” and developed flanks without demarcation 
(Guinot 1995: fig. 2A, C).

A B

C

Fig. 8. — A, Vectis wrighti Withers, 1946: reconstitution of carapace (after Glaessner 1969: fig. 296.1a); B, Rathbunopon polyakron Stenzel, 1945: reconstitution 
of carapace (after Müller et al. 2000: fig. 9); C, Rathbunopon obesum Van Straelen, 1944, Spain, Navarra Koskobilo quarry, Olazti, Late Albian (C-482-1, Àlex 
Ossó private collection). Photograph courtesy of Àlex Ossó (Tarragona). Scale bars: B, 3 mm; C, 5 mm.
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Although generally not quoted in the literature (e.g., Sch-
weitzer & Feldmann 2009c, as Protocarcinus auduini Eudes-De-
slongschamps, 1835), Bouvier (1896: 47-52, fig. 36) and 
Guinot (1995: 164, 265) were the first authors to demon-
strate that Homolus auduini from the Bathonian of France 
and England belonged to the Homolodromiidae, in which 
family it probably deserves a separate status. Krobicki & Zatoń 
(2016: 705) considered it to be the oldest homolodromiid. 

Subsequent to Förster (1985, 1986), Guinot (1995: 265, 
268) and Guinot & Tavares (2001: fig. 21), similarly uncited 
in recent literature (e.g., Haug & Haug 2014), discussed the 
status of both Eoprosopon klugi and Eocarcinus praecursor at 
length. Eoprosopon klugi, from the upper lower Pliensbachian, 
might be the earliest known brachyuran (Withers 1932; 
Förster 1986: 25, figs 1, 2; Guinot 1991: 578, 596; 1995: 
111; Müller et al. 2000; Schweitzer & Feldmann 2010a: 51, 
fig. 1, as Homolodromioidea incertae sedis; Schweitzer et al. 
2012a: fig. 1), but it was referred to as the “oldest unequivocal 
and most ‘primitive’ crab” by Haug & Haug (2014: 149, 155, 
figs 1-5), in spite of the strong, prominent antenna deemed 
“unknown among modern crabs”, a character shared only with 
Eocarcinus. In view of the fact that the posterior part of the 
pleon is poorly preserved, the condition of the uropods still 
remains questionable, which explains the conflicting interpre-

tations of its status (see Guinot & Tavares 2001: 538; Guinot 
et al. 2013: 210). A feature that differentiates Eoprosopon 
klugi from Homolodromia paradoxa and allied forms (Fig. 9) 
is the cervical groove, which is complete or discontinuous, 
respectively. This perhaps explains why Krobicki & Zatoń 
(2008: 30, fig. 1) considered Eoprosopon to be a prosopid. 
Eocarcinus klugi (Förster 1985: figs 1, 2; Müller et al. 2000: 
fig. 3) is characterised by reduced P4 and P5, but with P4 
proportionaly longer than in typical homolodromiids that 
have equal or subequal last pereiopods.

For accommodation of Eocarcinus, discarded from the 
Brachyura and moved to the Anomura by Feldmann & Sch-
weitzer (2010; see also Krobicki & Zatoń 2008), the family 
Eocarcinidae Withers, 1932 could be available, as already used 
by Balss (1957: 1601). Should both Eocarcinus and Eoprosopon 
be assigned to the Brachyura in similarly high-ranked groups, 
the name Eocarcinoidea Withers, 1932 is an available nomen 
(Guinot & Tavares 2001: 538, fig. 21). 

The late Pliensbachian Eoprosopon klugi could be the oldest 
known brachyuran, predating Homolus auduini, and, after an 
extensive gap in the fossil record, the next ones could be the 
early Bajocian Abyssophthalmus hebes (von Meyer, 1840) (Sch-
weigert 2006) and the late early Bajocian Gabriella lugobaensis 
(Förster, 1985) (see Krobicki & Zatoń 2016). 

Fig. 9. — Homolodromiidae Alcock, 1900, Homolodromia aff. kai Guinot, 1995, Papua New Guinea, off Woodlark Islands, BIOPAPUA Expedition, stn CP3744, 
776-856 m, 2010, c. 25.0 × 18.0 mm (MNHN-IU-2011-932). Photograph courtesy of Laure Corbari (MNHN).

http://coldb.mnhn.fr/catalognumber/mnhn/iu/2011-932
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Family Konidromitidae  
Schweitzer & Feldmann, 2010

Type genus. — Konidromites Schweitzer & Feldmann, 2010 (type 
species by original designation: Oxythyreus gibbus Reuss, 1858, see 
Hyžný & Zorn 2016).

Included genera. — Concavolateris Franţescu, 2011 (type species 
by original designation: C. barbulescuae Franţescu, 2011). 

Remarks

This Late Jurassic (Oxfordian) to Late Cretaceous (Campanian) 
family, elevated to suprafamily rank, Konidromitoidea Sch-
weitzer & Feldmann, 2010 (Schweitzer & Feldmann 2010b: 
fig. 1; Schweitzer et al. 2012a: fig. 12) for two genera (Franţescu 
2011: fig. 11), is characterised by the following features: ovoid, 
strongly vaulted carapace; triangular rostrum; dorsal surface with 
poorly defined or non-developed regions; deep, continuous cer-
vical groove and weak branchiocardiac groove; deeply concave 
posterior margin; steep, unusually concave flanks, supposedly for 
accommodation of the meri of the pereiopods (Schweitzer et al. 
2012a: 20), resulting in a compact body. The Konidromitidae 
is a podotreme family that appears to belong to the Dynomeni-
formia, within the Dromioidea and Dromiidae. There is a certain 
resemblance to extant dromiine genera such as Pseudodromia 
Stimpson, 1859 and Ascidiophilus Richters, 1880 (Fig. 4B, C), 
whose species, with concave flanks for accommodation of the 
pereiopods, are especially adapted for living in association with 
ascidians (Guinot & Wicksten 2015: fig. 71-11.3G).

Family Lecythocaridae Schweitzer & Feldmann, 2009 
(Fig. 10A-D)

Type genus. — Lecythocaris von Meyer, 1860 (type species by 
monotypy: Prosopon paradoxum von Meyer, 1858).

Included genera. — Prolecythocaris Schweigert & Robins, 2016 (type 
species by original designation: P. hauckei Schweigert & Robins, 2016).

Remarks

Lecythocarids are tiny crabs. The neotype of Lecythocaris para-
doxa (Fig. 10A, C) measures 5.5 × 5.2 mm (Wehner 1988: 65, 
fig. 18, pl. 4, fig. 9; see Müller et al. 2000: fig. 17J); the holotype 
of L. stoicai Franţescu, 2011 measures 6.6 × 6.9 mm (Franţescu 
2011: 290, fig. 14). The holotype (Fig. 10D) and paratype of 
Prolecythocaris hauckei Schweigert & Robins, 2016 measure 
3.6 × 4.0 mm and 5.9 × 6.4 mm, respectively (Schweigert & 
Robins 2016), while P. rieberi Schweigert, 2019 attains a length 
and width of 3.6 × 4.0 mm, respectively (Schweigert 2019).

The Late Jurassic Lecythocaris, assigned to the Prosopidae 
(von Meyer, 1860; Patrulius 1966; see Krobicki & Zatoń 2008: 
fig. 1), was always thought to belong to the Dromiacea, within 
the Homolodromioidea (Van Straelen 1925: 163; Wehner 1988: 
63, fig. 18, pl. 4, figs 8, 9; Müller et al. 2000: figs 1, 7, 17J), 
until it was given family status, the Lecythocaridae, within the 
Glaessneropsoidea (Schweitzer & Feldmann 2009a: 82, 94, 
figs 1.7, 6; Karasawa et al. 2011: tables 1, 2; Franţescu 2011: 290, 
fig. 14; Schweitzer et al. 2012a: fig. 15.1a-c; 2018a: fig. 17.11). 

The genus Lecythocaris includes two species: L. paradoxa (von 
Meyer, 1858) (von Meyer 1858; 1860: 215, pl. 23, fig. 31, as 
Prosopon paradoxum; Quenstedt 1867: pl. 26, fig. 11, as Prosopon; 
Moericke 1897: 58, pl. 6, fig. 12, as Prosopon; Van Straelen 1925: 
357, fig. 163; Patrulius 1966: 509, pl. 30, fig. 9, as L. paradoxa 
strambergensis; Glaessner 1969: R484, fig. 294.4; Wehner 1988: 
64, fig. 18, pl. 4, figs 8, 9; Müller et al. 2000: 52, figs 1, 7, 17J; 
Schweitzer & Feldmann 2009a: 94, fig. 6.1-6.5, table 1; Schwei-
gert & Robins 2016: fig. 2C, D; Schweigert 2019; Schweitzer 
et al. 2018a: fig. 17.11) (Fig. 10A-C), and L. obesa Schweitzer & 
Feldmann, 2009 (Schweitzer & Feldmann 2009a: 99, figs 1.7, 
6.6-6.8) with extremely well-developed hepatic, epibranchial, 
metabranchial swellings and with a conspicuous flange. 

Prolecythocaris hauckei Schweigert & Robins, 2016, from 
the lower Kimmeridgian of Franconia, Germany (Schwei-
gert & Robins 2016: 32: fig. 2A, B), is a very small crab with 
a striking posterior rim (Fig. 10D), while P. rieberi Schweigert, 
2019, from the Upper Jurassic (upper Kimmeridgian), also 
has a posterior rim that is smooth in contrast with the pus-
tulose dorsal surface and the inflated, coarsely tuberculated 
subhepatic region (Schweigert 2019: fig. 2A-D). 

Lecythocarids (Fig. 10) share certain features with the Ceno-
manian genus Archaeochiapasa (Fig. 1A, B, D) (Guinot et al. 
2019), namely a flange along the strongly rimmed posterior 
margin of the carapace, very protruding subhepatic regions, 
pustulose swellings and deep grooves on the dorsal surface of the 
carapace. The flange found in the Lecythocaridae was described 
as a “very wide posterior margin” (Van Straelen 1925: 357), as 
“a broad, smooth marginal furrow” (Schweitzer & Feldmann 
2009a: 97) or as a “rim”. Both Lecythocaris and Prolecythocaris 
show a short carapace (excluding the rostrum), a sulcate rostrum, 
a well developed cervical groove separated from branchiocardiac 
groove by a small space, an extremely swollen hepatic area that 
marks the widest point of the carapace, and a large cardiac region 
that extends down to the posterior margin. 

Patrulius (1959) assumed that Lecythocaris could be a precur-
sor of the majoid lineage, but Schweitzer & Feldmann (2009a) 
rejected this hypothesis, arguing that both the rostrum and the 
construction of the orbits were different. However, it must be 
borne in mind that the classification of the Majoidea, with almost 
1000 species assigned to 200 genera, cannot be based solely 
upon orbital configuration. In fact, the orbits vary from more 
or less incomplete to complete according to majoid families/
subfamilies. According to Schweitzer & Feldmann (2009a: 95) 
the analogous carapace shape of majoids and lecythocarids, both 
with strong pustular ornamentation, inflated areas, deep furrows 
and prominent spines that could have served as camouflage, 
was perhaps an adaptation to a semi-cryptic, benthic lifestyle 
“in which concealment in vegetation or niches was facilitated 
by a compact body form and irregular outline”. 

Actually, lecythocarids do not appear to be podotreme crabs 
(Guinot et al. 2019: fig. 13A-C) but, in spite of their Jurassic 
age, are here considered possible eubrachyurans, by analogy 
with archaeochiapasid carapace (Fig. 1A, B, D), whose thoracic 
sternum and pleon (Fig. 1C) indicate a non-podotreme nature 
(Guinot et al. 2019: fig. 11). A comparison of carapaces of 
Lecythocaris stoicai (Franţescu 2011: fig. 14) and, for exam-
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ple, of the Middle Eocene Planobranchia palmuelleri Artal, 
Van Bakel & Onetti, 2014, with inflated branchial regions, 
diagnosed by a “posterior margin convex, very broad, notably 
rimmed” and assigned to the Inachidae MacLeay, 1838 (Artal 
et al. 2014: 156, pl. 1), shows additional studies in numerous 
groups are called for. Planobranchia laevis (Lőrenthey, 1909) 
and P. simplex (Remy in Gorodiski & Remy, 1959), from the 
Eocene, were referred to the Majinae Samouelle, 1819, rather 

than to the Micromaiinae Beurlen, 1930 as was advocated 
by Schweitzer & Feldmann (2010f: 407, fig. 2A, B). A part 
of my study here is to determine the potential eubrachyuran 
superfamily that could accommodate it. There is conclusive 
evidence to advocate for a majoid affiliation, namely to the 
extant basal family Oregoniidae (Fig. 18).

In my opinion, the Lecythocaridae might constitute an extinct 
majoid family (see Discussion below).

D

A

C

B

Fig. 10. — Lecythocaridae Schweitzer & Feldmann, 2009: A-C, Lecythocaris paradoxa (von Meyer, 1858); A, neotype, 5.5 × 5.2 mm, original specimen of Quen-
stedt (1867: pl. 26, fig. 11), Germany, Baden-Württemberg, Örlinger Tal bei Ulm, Kimmeridgian (Museum Tübingen); B, Germany, Baden-Würtemberg, Geislingen 
an der Steige, Kimmeridgian (SMNS-61657) (both after Wehner 1988: pl. 4, figs 8 and 9, respectively); C, reconstruction of neotype (after Wehner 1988: fig. 18; 
Müller et al. 2000: fig. 7); D, Prolecythocaris hauckei Schweigert & Robins, 2016: holotype, 3.6 × 4.0 mm, in cuticle preservation, southern Germany, Bavaria, 
Titting, lower Kimmeridgian (SMNS 70326/1). Photograph courtesy of G. Schweigert (Stuttgart). Scale bars: A, 5 mm; C, D, 2 mm.
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DC

BA

C

Fig. 11. — Taxa assigned to Longodromitidae Schweitzer & Feldmann, 2008 by Schweitzer et al. (2012a): A, B, D, Longodromites excisus (von Meyer, 1857): 
A, neotype, original specimen of Quenstedt (1858: pl. 95, fig. 38), Germany, Örlinger Tal bei Ulm, Kimmeridgian (Museum Tübingen); B, Germany, Spielberg/
Hahnenkamm, Oxfordian (BSP-1998 I 90) (both after Wehner 1988: pl. 7, figs 5, 7 respectively); C, Abyssophthalmus spinosus (von Meyer, 1842), neotype 11.1 × 
8.0 mm, Germany, Biburg bei Weissenburg, Oxfordian (BSP 1980 XXX 528) (after Wehner 1988: pl. 2, fig. 9, as Nodoprosopon spinosum); D, reconstitution of 
carapace based on several specimens (after Wehner 1988: fig. 29a). Scale bar: D, 3 mm.
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Fig. 12. — Taxa assigned to Longodromitidae Schweitzer & Feldmann, 2008 by Schweitzer et al. (2012a): A, B, Abyssophthalmus mirus (Moericke, 1897); 
A, holotype 9.3 × 6.6 mm, original specimen of Moericke (1897) (BSP AS III 315), Czech Republic, Moravian-Silesian Region, Chotěbuz (Kotzobenz), Štramberk 
Limestone, Tithonian; B, Germany, Lauterburg, Kimmeridgian (SMNS 61630) (both after Wehner 1988: pl. 4, figs 4 and 5, respectively, as Nodoprosopon mirum); 
C, D, Planoprosopon heydeni (von Meyer, 1857); C, neotype, original specimen of Quenstedt (1858: pl. 95, fig. 36), Germany, Baden-Würtemberg, Örlinger Tal 
bei Ulm, Kimmeridgian (Museum Tübingen) (after Wehner 1988: pl. 2, fig. 5); D, NE Spain, Zaragoza, Moneva, Oxfordian (MPZ 94/1511). Photograph courtesy 
of Ari Ferratges. Scale bar: D, 2 mm.

D

A B

C
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Family Longodromitidae Schweitzer & Feldmann, 2009  
(Figs 11; 12; 13B)

Type genus. — Longodromites Patrulius, 1959 (type species by 
original designation: Pithonoton angustum Reuss, 1858, from the 
Upper Jurassic [Oxfordian-Tithonian]). 

Included genera (according to Schweitzer & Feldmann 2009a: 
57, 62, 100, table 2; Schweitzer et al. 2012a: fig. 8; 2018: 320 pro 
parte; Klompmaker 2013). — Abyssophthalmus Schweitzer & Feld-
mann, 2009 (type species by original designation: Prosopon spino-
sum von Meyer, 1842); Antarctiprosopon Schweitzer & Feldmann, 
2011 (type species by original designation: Homolodromia chaneyi 
Feldmann & Wilson, 1988); Dioratiopus Woods, 1953 (type species 
by original designation: D. salebrosus Woods, 1953); Glaessnerella 
Wright & Collins, 1975 (synonym of Glaessneria Wright & Collins, 
1972) (type species by original designation: Homolopsis spinosa Van 
Straelen, 1936); Navarrara Klompmaker, 2013 (type species by origi-
nal designation: Navarrara betsieae Klompmaker, 2013); Pilidromia 
Schweitzer, Feldmann, Lazăr, Schweigert & Franţescu, 2018 (type 
species by original designation: Planoprosopon thiedeae Schweigert & 
Koppka, 2011); Planoprosopon Schweitzer, Feldmann & Lazăr, 2007 
(type species by original designation: Prosopon heydeni von Meyer, 
1857); Vespridromites Schweitzer & Feldmann, 2011 (type species 
by original designation: Dioratiopus hearttailensis Bishop, 1985). 

Remarks

Here I list most of the genera assigned to the Longodrom-
itidae by Schweitzer et al. (2012a). The family, which seems 
paraphyletic, was first referred to the Glaessneropsoidea by 
Schweitzer & Feldmann (2009a) and Karasawa et al. (2011: 
table 1), but subsequently reassigned to the Homolodrom-
ioidea by Schweitzer et al. (2012a, 2018b) and most other 
authors (e.g., Jagt et al. 2015; Karasawa & Hirota 2019; 
Nyborg et al. 2019). 

The type species of Longodromites, L. angustus, formerly 
regarded as a prosopid (Patrulius 1966: pl. 31, figs 25, 26), 
was included either in the Glaessneropsoidea (Franţescu 2011: 
fig. 15) or in the Homolodromioidea (Hyzný et al. 2015: figs 3, 

8B). The posterior margin of the carapace is bordered over its 
entire length by a “gutter” (“rigole” in French; see Patrulius 
1966: 515) and is “strongly inflected” according to Hyzný 
et al. (2015: 638). L. excisus (von Meyer, 1857) (Fig. 11A, 
B, D) (von Meyer 1860: 207, pl. 23, fig. 20; Wehner 1988: 
111, figs 29-30a-b, pl. 7, figs 5-7; Schweitzer & Feldmann, 
2009a: fig. 7.1-7.3; Müller et al. 2000: fig. 18G) was differ-
entiated by Schweitzer & Feldmann (2009a: 108) from other 
longodromitids by the carapace with weakly convex lateral 
margins and circular epibranchial extensions, a flattened 
dorsal surface, and a moderately broad fronto-orbital margin. 
L. ovalis (Moericke, 1897) has a markedly ovate carapace, a 
granular dorsal surface and a relatively narrow fronto-orbital 
margin (Schweitzer & Feldmann 2009a: 106, fig. 7.8-7.10). 
As Wehner (1988) regarded these three species as possible 
synonymous, a new examination would be useful.

Prosopon heydeni von Meyer, 1857, reassigned to Aviho-
mola Van Straelen, 1925 (Van Straelen 1925) and later to 
Nodoprosopon (Collins & Wierzbowski 1985: pl. 1, figs 3, 
4), was finally designated as the type species of Planoprosopon 
by Schweitzer et al. (2007), but left in Nodoprosopon by Fer-
ratges (2017: 42, fig. 21): it is a common form in the Upper 
Jurassic of the Tethyan realm (Fig. 12C, D). Planoprosopon 
heydeni, P. aequum (von Meyer, 1860), P. kashimaense Kato, 
Takahashi & Taira, 2010, recorded from the Upper Jurassic 
(upper Kimmeridgian to lower Tithonian, see Kato et al. 
2010: fig. 6), two recent species of Planoprosopon from the 
Upper Jurassic-Lower Cretaceous (Karasawa & Hirota 2019), 
Abyssophthalmus (see Klompmaker et al. unpublished: fig. 3I) 
(Figs 11C; 12A, B), Antarctiprosopon Schweitzer & Feld-
mann, 2011, and Pilidromia (see Schweitzer et al. 2018a) 
are all considered homolodromioids. However, a review of 
all species included in Longodromitidae appears necessary 
to verify their status. For example, it appears incorrect to 
include in the same superfamily the genera Antarctiprosopon, 

BA

Fig. 13. — A, Coelopus hoheneggeri (Moericke, 1889): reconstitution of carapace of holotype 8.6 × 8.2 mm, original specimen of Moericke (1889: pl. 6, fig. 18) 
(BSP AS III 310), Moravia, Koniakau, upper Tithonian (after Wehner 1988: fig. 28a; Müller et al. 2000: fig. 13a); B, Glaessnerella spinosa (Van Straelen, 1936), 
Lower Cretaceous, Albian, Courcelles (Poitou-Charentes, France) (C-408-1, Àlex Ossó private collection). Photograph courtesy of Àlex Ossó (Tarragona). Scale 
bars: A, 2 mm; B, 5 mm.
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with A. chaneyi (Feldmann & Wilson, 1985), which looks 
to be a typical homolodromioid, and Coelopus Étallon, 1861 
(Fig. 13A) (type species by monotypy: C. jolyi Étallon, 1861) 
referred to the Glaessneropsoidea in the generic revision by 
Schweitzer & Feldmann (2010e: fig. 1). 

Several species of Glaessnerella are known from the Early Cre-
taceous (Aptian, Albian) and late Cretaceous (Cenomanian) of 
Great Britain and France, but the recently described G. yamoori 
Nyborg, Garassino, Vega & Kovalchuk, 2019, from the Albian 
of Oregon (Nyborg et al. 2019: fig. 4), represents the first 
report of the genus outside Europe. According to Van Bakel 
et al. (2012c), some species of Glaessnerella that do not con-
form to G. spinosa (Van Straelen, 1936) (Van Straelen 1936; 
Wright & Collins 1972: fig. 6f-i, pl. 4, figs 1-6) (Fig. 13B) 
may be turn out to be members of the Homoloidea.

Krobicki & Zatoń (2016: 708, 709, table 1) tentatively 
assigned to Abyssophtalmus a number of taxa from the lower 
Callovian that had been described by Crônier & Boursicot 
(2009), i.e., one species of Tanidromites and two species pre-
sumed to belong to Nodoprosopon, but left in Tanidromites 
in their Table 1. Schweitzer et al. (2018b: 321) have recently 
included in Abyssophtalmus the Nodoprosopon? mainense and 

Nodoprosopon? bellaii of Crônier & Boursicot (2009), as well 
as Prosopon hebes von Meyer, 1840 (see Schweigert 2006; 
Schweigert & Koppka 2011). 

In conclusion, although the family Longodromitidae appears 
to be a catch-all and paraphyletic and, despite the affiliation 
of some members to the Glaessneropsoidea, all the included 
genera/species are podotremes.

Family Nodoprosopidae Schweitzer & Feldmann, 2009  
(Fig. 14A, B)

Type genus. — Nodoprosopon Beurlen, 1928 (type species by original 
designation: Prosopon ornatum von Meyer, 1860). 

Remarks

This monotypic family, only known with certainty by the type 
species Nodoprosopon ornatum from the Upper Jurassic (Kimmerid-
gian-Tithonian) (see Balss 1957: fig. 1174 as Prosopon ornatum; 
Patrulius 1966: fig. 5, pl. 30, fig. 8; Wehner 1988: 47, fig. 14, 
pl. 3, figs 3-5; Müller et al. 2000: figs 6, 17E-I; Schweitzer et al. 
2007: 101, fig. 2.1-4, table 1; see also Wright & Collins 1972: 

Fig. 14. — Nodoprosopidae Schweitzer & Feldmann, 2009. Nodoprosopon ornatum (von Meyer, 1860): A, neotype, original specimen of Quenstedt (1858: pl. 95, 
fig. 37), 12.2 × 6.5 mm, Germany, Örlinger Tal, Baden-Würtemberg, Kimmeridgian (Museum Tübingen) (after Wehner 1988: pl. 3, fig. 5); B, reconstitution of car-
apace based on several specimens (after Wehner 1988: fig. 14a; Müller et al. 2000: fig. 6a). Scale bar: B, 2 mm.

BA
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31, in their discussion of the Latreilliidae), is currently assigned 
to the superfamily Glaessneropsoidea (Schweitzer & Feldmann 
2009a: 116; Schweitzer & Feldmann 2012a: 24, fig. 15.2a-c; 
Artal et al. 2012). Nodoprosopon ornatum (Fig. 14A, B) shows 
a globular, lobulated carapace with the maximum width in the 
mid-branchial region, an ornamented dorsal surface, and a trifid 
rostrum. The concave posterior margin is rimmed (described [trans-
lated from German] as with “a rather wide rimmed indentation” 
by von Meyer 1860: 212), the subhepatic regions are inflated, 
and the dilated branchial regions do not show an interbranchial 
space. I agree with Schweitzer & Feldmann (2009a: 101) that 
the morphology of several species assigned to Nodoprosopon “falls 
outside the range of morphology that can be accommodated 
within a single brachyuran genus, or even family”.

Artal et al. (2012: 403) noted that in the familial diagnosis by 
Schweitzer & Feldmann (2009a: 116, 117, fig. 10) the lateral 
margins of the carapace were described as spinose, while the 
illustrations showed salient nodes, similar to the lateral complex 
typical of their new genus Viaia Artal, Van Bakel, Fraaije, Jagt & 
Klompmaker, 2012, even if preservation did not allow to state 
this beyond doubt. Klompmaker (2013: 169), who recognised 
some similarities in the carapaces between his new priscinachids 
(Majoidea) and the Nodoprosopidae (“the Nodoprosopidae 
have been considered as well for placement of Priscinachus, Cre-
tamaja, and Koskobilius because of the general resemblance in 
overall shape”) but, based on Schweitzer & Feldmann (2009a), 
rejected the hypothesis of a relationship of the nodoprosopids 
with the Majoidea, an eventuality that should nevertheless be 
thoroughly considered (see Fig. 14B).

The distinctive trifid rostrum and triangular carapace shape 
of Nodoprosopon ornatum are not seen in questionable species 
such as the early Callovian N.? mainense Crônier & Boursicot, 
2009 and N.? bellaii Crônier & Boursicot, 2009 (their fig. 3E-G, 
pl. 1, figs 9-16, pl. 2, fig. 4 and fig. 3H-J, pl. 2, figs 1-3, respec-
tively), both included in Abyssophtalmus by Krobicki & Zatoń 
(2016), as noted above.

The family Nodoprosopidae, exemplified by N. ornatum, 
is close to the Bucculentidae Schweitzer & Feldmann, 2009 
(Schweitzer & Feldmann 2009a: 78, fig. 3.3, 3.4; Schweitzer 
et al. 2012a: 2-3, fig. 2) (see Fig. 2A-D). The both families are 
provided with similar diagnoses in the Treatise Online (Schweitzer 
et al. 2012a: see p. 2-3 for the Bucculentidae; p. 24 for the 
Nodoprosopidae), as follows: carapace longer than wide, regions 
ornamented with large tubercles; cervical and branchiocardiac 
grooves deep; protogastric regions differentiated; hepatic regions 
strongly inflated; posterior margin broadly concave, rimmed; 
rostrum trifid. The only differences (see the key in Schweitzer & 
Feldmann 2009a: 61-62) are visible in the orbits: these are not 
developed in the Nodoprosopidae (vs orbits located under ros-
trum and orbital area on hepatic region in the Bucculentidae) 
and, perhaps, the widest point of carapace at the position of the 
mid-branchial region in the Nodoprosopidae (vs at the position 
of the hepatic regions in the Bucculentidae). Some species of 
Nodoprosopon could be synonymous with bucculentid taxa. 

The Nodoprosopidae and Bucculentidae could both rank 
amongst presumed eubrachyurans as here recognised (see Dis-
cussion below).

Family Prosopidae von Meyer, 1860 
(Fig. 15)

Type genus. — Prosopon von Meyer, 1835 (type species by sub-
sequent designation by Van Straelen [1925: 371], anteriorly to 
Beurlen [1928]: Prosopon tuberosum von Meyer, 1840, from the 
Middle Jurassic [Bathonian]). 

Included genera. — Acareprosopon Klompmaker, 2013 (type 
species by original designation: Pithonoton bouvieri Van Straelen, 
1944, from the upper Albian); Laeviprosopon Glaessner, 1933 (type 
species by original designation: Prosopon laeve von Meyer, 1857); 
Nipponopon Karasawa, Kato & Terabe, 2006 (type species by original 
designation: N. hasegawai Karasawa, Kato & Terabe, 2006, from the 
Lower Cretaceous [Barremian]). For all of these, reference is made 
to Schweitzer & Feldmann 2009a: fig. 2.9, table 2; Karasawa et al. 
2011: 536; Schweitzer et al. 2012a: fig. 10; 2018; Artal et al. 2012; 
Starzyk 2013, 2016; Schweigert & Koppka 2011: fig. 5; Krobicki & 
Zatoń 2016; and Schweitzer et al. 2018a.

Remarks

The Prosopidae was assigned to the Homolodromioidea (Sch-
weitzer & Feldmann 2009a: fig. 2; Schweitzer et al. 2012a). 
The type species of the type genus Prosopon, P. tuberosum, 
is known exclusively from the original description and 
illustration, the type specimen being probably lost (Sch-
weitzer & Feldmann 2009a: 67), which means that a neo-
type should be designated. Although restricted, the family 
is probably not monophyletic in its present composition, 
and a revision of the included genera and species would 
certainly be welcome. 

Prosopon barbulescuae Schweitzer, Feldmann, Lazăr, Schwei-
gert & Franţescu, 2018 (Schweitzer et al. 2018a: fig. 13.1-3) 
differs from all congeners in being widest at the position 
of the epibranchial region, instead of at the level of the 
meso/metabranchial regions; it should also be noted that 
the posterior margin of the carapace is widely rimmed. 

Species of Laeviprosopon, a genus revised by Schweitzer & 
Feldmann (2008b: 277: fig. 1; Schweitzer et al. 2012a: 
fig. 10.2a-b) and that contains many species formerly 
assigned to Prosopon (Schweitzer & Feldmann 2008b: 277: 
fig. 1), are diagnosed by a striking carapace sculpture (deep, 
concave cervical groove; deep but short, axially interrupted 
postcervical groove; shallow branchiocardiac groove), as in 
Laeviprosopon punctatum (von Meyer 1860) figured here 
(Fig. 15A). Some previous authors (Patrulius 1966; Collins & 
Wierzbowski 1985) have placed Laeviprosopon within the 
Homoloidea. According to Schweitzer & Feldmann (2008b), 
who compared the breakage pattern of L. laeve and that of 
an extant homolid taxa (thus with lineae homolicae), the 
actual trace of the breakage in L. laeve (vertical lateral sides 
of the carapace not proximal vs distal to the break) showed 
a homolodromioid condition, i.e. a poorly calcified wide 
area of exuviation shed at the moulting clearly delimited 
from the rest of the calcified carapace. 

When describing Laeviprosopon lazarae Franţescu, 2011 
and listing the species included in the genus, Franţescu 
(2011: 287, 288, fig. 12) drew attention to important 
differences in comparison with the type species of Laevi-
prosopon, L. leave.
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A number of forms assigned to the Prosopidae, such as 
Prosopon verrucosum Reuss, 1858 (see Schweitzer & Feldmann 
2009a: figs. 2.7, 2.8, 2.11, 2.12), appear to show the same 
characteristics that are seen in the glaessneropsoids (Fig. 7). 
In contrast, Protuberosa Schweitzer & Feldmann, 2009 (type 
species by original designation: Prosopon protuberosum Wehner, 
1988 (Wehner 1988: pl. 1, figs 3, 4) (Schweitzer & Feldmann 
2009a: 76, fig. 2.9; Schweitzer et al. 2012a: fig. 10.4) (Fig. 15B) 
looks like a bucculentid (see Fig. 2), and its taxonomic posi-
tion needs to be reconsidered (see Discussion below).

The family Prosopidae is certainly in need of a more detailed 
study (see below under Tanidromitidae).

Family Tanidromitidae  
Schweitzer & Feldmann, 2008  

(Fig. 16)

Type genus. — Tanidromites Schweitzer & Feldmann, 2008 (type 
species by original designation: Prosopon insigne von Meyer, 1860, 
from the middle Oxfordian).

Included genera. — Gabriella Collins, Ross, Genzano & Mianzan, 
2006, replacement name for Foersteria Wehner, 1988 (type species 

by original designation: Foersteria biburgensis Wehner, 1988, from 
the upper Oxfordian). 

Remarks

The Tanidromitidae, widely accepted as ranking amongst 
the oldest brachyuran families, is currently assigned to the 
Homolodromioidea, based on the elongate and highly vaulted 
carapace with near-parallel lateral margins and strongly devel-
oped flanks; an axially sulcate, downturned rostrum; circular 
orbital fossae; and concave (occasionally, albeit rarely, elevated) 
orbital area (Schweitzer & Feldmann 2008a, 2009c, 2011; 
Crônier & Boursicot 2009; Franţescu 2011; Hyžný et al. 
2011; Schweigert & Koppka 2011; Schweitzer et al. 2012a: 
fig. 11, 2018a; Fraaije et al. 2013; Starzyk 2013, 2015a, 2016; 
Robin et al. 2015; Krobicki & Zatoń 2016; ). 

Tanidromites comprises a diversity of forms, reflecting a complex 
ecology (sponge and coral reefs), with many modes of life proposed 
(Starzyk 2015a, 2016). Tanidromites richardsoni was held to be 
the oldest known member of the genus (see also Schweigert & 
Koppka 2011: fig. 5; Krobicki & Zatoń 2016: 707, fig. 6C, 
table 1) until T. maerteni Fraaije, Van Bakel, Guinot & Jagt, 
2013 (Fraaije et al. 2013: fig. 1) from the lower upper Bajocian 
of France was recorded. Today, the oldest tanidromitid is Gabri-

A B

Fig. 15. — Prosopidae von Meyer, 1860: A, Laeviprosopon punctatum (von Meyer, 1860), neotype, original specimen of Moericke (1889), Moravia, Chotěbuz 
(Kotzobenz), Upper Tithonian (BSP AS III 307) (after Wehner 1988: pl. 1, fig. 5, as Prosopon punctatum); B, Protuberosa protuberosa (Wehner, 1988), holotype, 
Germany, Saal bei Kelheim, Kimmeridgian (SYL-Nr 1) (after Wehner 1988: pl. 1, fig. 3, as Prosopon protuberosum).
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ella lugobaensis (Förster, 1985), from the upper lower Bajocian 
(Krobicki & Zatoń 2016: 697), which has a very simple orbital 
area (Starzyk & Krzemińska 2019). Tanidromites aff. richardsoni, 
described by Franţescu (2011: 284, fig. 10), is of late Oxfordian 
to early Kimmeridgian age. Starzyk (2013: 176, figs 2-8; 2016: 
12, fig. 1) observed that the shape of the “cervical pits” positioned 
in the middle of the cervical groove and varying amongst species 
of Tanidromites was a feature of taxonomic value. 

The various published diagnoses of the Tanidromitidae 
and Prosopidae are seen to be insufficient, occasionally 
conflicting with each other, and also overlapping, in part. 
According to Fraaije et al. (2013: 252) the diagnoses of the 
families Tanidromitidae by Schweitzer & Feldmann (2009c: 
2) and Prosopidae by Schweitzer & Feldmann (2009a: 
65), respectively, are similar, the only difference being the 
presence of a biconvex posterior margin in the latter. The 

B

C

A

Fig. 16. — Tanidromitidae Schweitzer & Feldmann, 2008: A, B, Gabriella biburgensis (Wehner, 1988); A, holotype, Germany, Biburg bei Weissenburg, Oxfordian 
(BSP-1980 XXX 514); B, reconstitution of carapace (both after Wehner 1988: pl. 1, figs 7 and 9a, respectively, as Foersteria biburgensis); C, Tanidromites: ground-
plan based on T. alexandrae Starzyk, 2015 (after Starzyk 2016: fig. 1, courtesy of Palaeontologica Electronica). Scale bar: C, 5 mm.



777 

New hypotheses concerning the earliest brachyurans

GEODIVERSITAS • 2019 • 41 (22)

redescription of the type species Tanidromites insignis by 
Hyžný et al. (2011: fig. 2, table 1) and the discovery of 
homologous characters on dorsal carapaces have since clar-
ified the status of the genus Tanidromites (Starzyk 2015a, 
2016) (see Fig. 16C). Krobicki & Zatoń (2016: 697), in 
describing a new species of Tanidromites from the Middle 
Jurassic, wondered if characters separating Tanidromites 
and Gabriella were reliable. 

Gabriella sensu Collins et al. (2006), referred to the Tani-
dromitidae within the Homolodromioidea by Schweitzer & 
Feldmann (2008b), was restricted to species allied to the type 
species, G. biburgensi (Fig. 16A, B), by Schweitzer & Feldmann 
(2009c: fig. 1.1), whereas others, formerly assigned to Prosopon, 
were placed in Planoprosopon Schweitzer, Feldmann & Lazăr, 
2007 of the Longodromitidae within the Glaessneropsoidea 
(see above, under Longodromitidae). 

In describing Gabriella biburgensis, and translating Weh-
ner’s text (1988: 34, fig. 9, pl. 1, figs 7-9), Schweitzer & 
Feldmann (2009c: 12, fig. 1) used the term “pores” for 
“gastric pits”, i.e., the marks of attachment of the epimeralis 
attractor muscles, usually located at the level of the cervical 
groove (although depending on interpretations of grooves; see 
Guinot 1979: 37-46, fig. 7, “fossettes gastriques” in French). 

However, they also referred to several small protusions on 
the dorsal surface as “pits”, a term usually meaning a hole 
or a fossa. In my opinion, the term “pit” would need to be 
restricted to the shallow depressions that are also referred 
to as gastric pits or cervical pits.

Family Viaiidae  
Artal, Van Bakel, Fraaije, Jagt & Klompmaker, 2012 

(Fig. 17)

Type genus. — Viaia Artal, Van Bakel, Fraaije, Jagt & Klomp-
maker, 2012 (type species by original designation: V. robusta Artal, 
Van Bakel, Fraaije, Jagt & Klompmaker, 2012: figs 1, 2, from the 
Lower Cretaceous [Albian] to Upper Cretaceous [Cenomanian]).

Included genera. — Heeia Wright & Collins, 1972 (type species 
by original designation: Prosopon villersensis Hée, 1924, from the 
Upper Cretaceous [Cenomanian]).

Remarks

These two remarkable genera, of Early and early Late Creta-
ceous age, were tentatively placed in the Glaessneropsoidea 
by Artal et al. (2012: figs 1, 2) on the basis of a combina-

A B

Fig. 17. — Viaiidae Artal, Van Bakel, Fraaije, Jagt & Klompmaker, 2012: A, B, Viaia robusta Artal, Van Bakel, Fraaije, Jagt & Klompmaker, 2012, Spain, Navarra, 
quarry of Monte Orobe, Albian-Cenomanian reefal limestones; A, holotype, 28.8 × 15.8 mm (MGSB75298); B, paratype, 10.4 × 5.8 mm (MABk3200) (after Artal 
et al. 2012: figs 1.3 and 2.3, respectively. Photographs courtesy of B. van Bakel. Scale bar: 5 mm.
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tion of characters deemed unique amongst Brachyura: an 
extremely elongate and slender body with a long, narrow 
frontal region, especially in Heeia (formerly assigned to the 
Latreilliidae; see Wright & Collins 1972); a large, elaborate 
complex cavity dividing the lateral margins of the carapace 
and surrounded by nodes; a branchial groove that bounds 
the posterolateral margins of the cardiac region reaching 
the intestinal area; relatively large, complete orbits; and a 
concave and axially rimmed posterior margin that extends 
slightly on each side along the posterolateral carapace mar-
gin (Artal et al. 2012: figs 1.1, 1.5 for Viaia robusta, 2.1, 
2.5 for Heeia villersensis); see also Schweitzer et al. (2012a: 
fig. 16). New specimens of Viaia robusta (Klompmaker 
2013: fig. 10), from the same geological horizon and with 

a similar carapace arrangement, are indicative of a reef-
associated crab.

Artal et al. (2012) did not find affinities with the 
Majoidea (and, in particular, with the Priscinachidae 
Breton, 2009), nor with the Latreilliidae (within the 
Homoliformia Karasawa, Schweitzer & Feldmann, 2011, 
synonym of Homolidea sensu De Haan [1839]; see Guinot 
et al. 2013: 300). In comparing Heeia with Belos Franţescu, 
2014 (type species by original designation: B. trispinae 
Franţescu, 2014, from the upper Albian), the first rec-
ognised fossil latreilliid (i.e., the Latreilliidae date back 
to the Lower Cretaceous) and with a preserved thoracic 
sternum, Franţescu (2014: fig. 8) agreed with a non-la-
treilliid assignment for Heeia. 

C

A B

Fig. 18. — Majoidea, Oregoniidae Garth, 1958, extant: A, B, Hyas coarctatus Leach, 1814, North Atlantic, West coast of Iceland, Expediton Pourquoi-Pas ?, 
1912, Bouvier det., male 27 × 20 mm (MNHN-IU-2014-23571); A, dorsal view of carapace; note alate hepatic regions; B, ventral view; C, Chionoecetes tanneri 
Rathbun, 1893, holotype, male, 119 mm cl (USNM15860), California, Gulf of the Farallones (after Rathbun 1893: pl. 4, fig. 1; 1925: pl. 234), dorsal view; note 
reduced P5. Scale bars: A, B, 10 mm.

http://coldb.mnhn.fr/catalognumber/mnhn/iu/2014-23571
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Fig. 19. — Majoidea, Inachoididae Dana, 1851, extant, Esopus crassus A. Milne-Edwards, 1875, female 10.5 × 6.3 mm, Guadeloupe, S Marie-Galante, KARUBEN-
THOS 2, stn DW4638, 312-305 m, Poupin & Corbari det. (MNHN-IU-2013-19150): A, lobulated carapace, front as large, tuberculiform prominence (pl5 not in-
dicated); B, lateral view. Abbreviations: a1, first male pleonal somites integrated into carapace; a2, second male pleonal somites; e, eye retractile in postorbital 
cup; pl5-8, exposed pleurites 5-8 forming kind of collar all around carapace posterolateral margin; r, rostrum. The contour of carapace, pleurites and pleon (a1) 
has been highlighted by a red dotted line. Photograph courtesy of Joseph Poupin/MNHN.

http://coldb.mnhn.fr/catalognumber/mnhn/iu/2013-19150
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In my view, the wide flange of the concave posterior margin 
of the carapace that extends slightly along the posterolateral 
margin of Viaia robusta (Fig. 17A) is a significant character 
of the family. This disposition was described well for Heeia 
villersensis by Wright & Collins (1972: 32, fig. 5, pl. 3, 
figs 1-4, pl. 22, figs 3, 4): “the posterior margin is wide with 
a rounded ridge and has five distinct facets”, a trait well 
visible in the reconstitution of the species (their fig. 5) and 
seen only in the specimen of their plate 22, figure 4c. Artal 
et al. (2012: 399), in the family diagnosis, noted “posterior 
margin short, nearly straight, bounded laterally by small 
concavities”, and in the description of Viaia robusta “lateral 
angles of the posterior margin [are] bounded by notable 
concavities”, a disposition clearly visible in their figures 1.1 
and 1.5, and in Heeia villersensis figured fig. 2.1 and 2.4. The 
authors explained that the concavities and nodes developed 
on the lateral borders of the carapace of Viaia were not an 
exclusive feature of the genus, because similar structures had 
been noted in Lecythocaris, Ekalakia and Nodoprosopon. In 
the Dromiidae, the deep subbranchial concavity present in 

the extant genus Speodromia Barnard, 1946 (Ng 2016) does 
not appear to be homologous.

I concur with Artal et al. (2012: 400) that assignment 
of Viaia to the Lecythocaridae (Fig. 10) (see above) is not 
suitable. Their discussion on the features that distinguish 
the Viaiidae from other glaessneropsoids and especially from 
Nodoprosopidae (Fig. 14) (see above) highlighted certain 
points that serve as a novel basis for for addressing the issue 
of earliest crabs.

DISCUSSION 

Our science, i.e. taxonomy, systematics and classification, 
is based on observation of specimens and on descriptive, 
explanatory and, above all, predictive concepts, especially 
where fossil animals, often fragmentary, are concerned. Our 
classification and nomenclature should be seen as a step in 
advancing our knowledge, rather than as an achievement; 
each of these steps will, sooner or later, be replaced by a 

Fig. 20. — Majoidea, Inachoididae Dana, 1851, extant. Esopus crassus A. Milne-Edwards, 1875, ovigerous female 10.4 × 6.3 mm, same data as Fig. 19: ventral 
view, brood chamber closed like a box, pleon as large, discoid plate. Photograph courtesy of Joseph Poupin/MNHN.
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better one, or one considered to be so. According to the 
French philosopher Bachelard (1938, La formation de l’esprit 
scientifique), we cannot base anything on opinion: we must 
first destroy it. Such is the first obstacle to overcome; first 
of all, we must be able to pose problems. It is precisely this 
sense of the problem that marks the true scientific spirit. Our 
knowledge needs to be questioned, and preconceived ideas 
must be challenged, which I am trying to do here with great 
humility. However, we must avoid writing and publishing 
papers that are hasty, premature and with contradictory 
changes from year to year, which all leads to unsatisfactory 
results that will have to be adjusted constantly. 

All of the above proposals imply high-risk bets, since they 
are inevitably based on provisional assumptions, until features 
of preserved ventral parts and pereiopods prove or refute 
them, either wholly or in part. Neontologists, likewise, too 
often rely solely on the carapace and limbs, despite the fact 
that, unlike palaeontologists, they have access to the “ventral” 
characters in most cases. It should be borne in mind that 
my predictive proposals are by no means criticism of palae-
ontologists who are morphologists par excellence, and their 
knowledge is a priority to this field of research. That fossil 
character data can make significant contributions to phylo-
genetic reconstructions, which until recently were more art 
than science, is now evident. Palaeobiology and neontology 
are poorly integrated, but, whereas the palaeontologists inte-
grate data gained from extant taxa, neontologists often ignore 
fossil data. Fossil specimens most likely represent exuviae and 
casts or are disarticulated and fragmentary. In Solnhofen-type 
lithographic limestones brachyuran remains are extremely rare 
(Schweigert 2011). Near-perfect fossilisation of the earliest 
brachyurans, such as the eubrachyurans Archaeochiapasa 
mardoqueoi from the Cenomanian El Chango Lagerstätte of 
Chiapas, Mexico (Guinot et al. 2019) and Telamonocarcinus 
gambalatus Larghi, 2004 from the Cenomanian of Lebanon 
(Larghi 2004: 539, figs 5, 6, 7.2-7.8; Garassino et al. 2008: 
61; Luque 2015b: fig. 2B; Charbonnier et al. 2017: 207, 
figs 451-469), and the podotreme Araripecarcinus ferreirai 
Martins-Neto, 1987 from the Albian Araripe Basin of north-
eastern Brazil (Luque 2015a: fig. 1A, B), is exceptional. In 
order to be able to examine the ventral parts, the specimens 
must be carefully prepared with needles and scalpels under 
a stereomicroscope, with a constant risk of damage. 

With the carapace alone it is extremely difficult to evaluate 
brachyuran characters as a whole, to recognise apomorphies, 
to interpret if the shared characters are the result of conver-
gence or not, to judge if a group of genera may be assigned 
to a known superfamily (with all the imperfections and con-
straints at this level) or to assume that a novel combination 
of characters may be representative of a new lineage. Due 
to the partial analysis of characters in Jurassic decapods, the 
main inferences of their phylogenetic relationships can be 
based exclusively on carapace features and the shape of groove 
patterns. An inherent problem with all classifications is that 
each superfamily or family shares similar plesiomorphic 
characters, making it difficult to identify structures correctly 
and search for synapomorphies.

It is definitely challenging to research if the geological 
range of Eubrachyura should be extended downwards with 
confidence into the Jurassic. Due to the extreme and complex 
diversity shown by the earliest crabs, where to set the crucial 
time in the evolution of the brachyuran clade? Guinot & 
Tavares (2001) suggested that the Podotremata/Eubrachyura 
clades separated at some time prior to the Jurassic but that no 
fossil eubrachyuran had yet been interpreted prior to the Early 
Cretaceous. How can we move away from the traditional, 
and current, assumption accepted by all (Schweitzer & Feld-
mann 2005: tables 1, 4, 5; 2015: 633, fig. 1, table 3C; Jagt 
et al. 2015; Davie et al. 2015b) that the first eubrachyurans 
did not appear until the Early Cretaceous? Some presumed 
podotreme crabs from the Jurassic and Cretaceous actually 
may well be eubrachyurans (heterotremes), which is why I 
do not agree with the statement by Schweitzer & Feldmann 
(2015: 637) that heterotreme crabs “appeared in the  Early 
Cretaceous”. Thus, the history of Jurassic crabs becomes 
even more fascinating.

A character that has especially drawn my attention is 
the depressed area in front of the posterior margin of the 
carapace that is referred to as “flange” in the Archaeochi-
apasidae (Guinot et al. 2019: figs 7, 8, 9B, 12A, C), and, 
when present in some other taxa, has been described as a 
“rim” by various authors. I am relatively confident of the 
homology of this special structure that is found in several 
Jurassic and Cretaceous families (but, apparently, is never 
present in extant brachyuran taxa). I shall use, for the sake 
of convenience, the term “flange” for all, whether it is nar-
row or wide, shallow or deep, short or extending along the 
posterolateral border of the carapace. It is implemented 
when the posterior margin is deeply concave, so the aspect 
of the structure is biconcave (Archaeochiapasidae: Fig. 1B, 
D; Lecythocaridae: Fig. 10; Nodoprosopidae: Fig. 14) and 
even termed “biconvex“ (Vectis: Fig. 8A), and when it is 
nearly straight/straight (Glaessneropsis: Fig. 7A-C) or convex 
(Rathbunopon: Fig. 8B, C; see also Klompmaker et al. 2011a: 
fig. 4). However, it is advisable not to generalise because a 
concave rimmed margin occurs in species that appear to 
be undoubted podotremes such as Longodromites angustus, 
L. excisus (Fig. 11A, B, D) or Eodromites grandis (Fig. 5D). 
But, when other characters (i.e., sulcate rostrum; swollen 
hepatic areas; inflated branchial regions with narrow, or 
even absent, interbranchial space; long and oblique bran-
chiocardiac groove; well-defined cardiac region extending 
near the carapace posterior margin) are combined with the 
rimmed flange, they become reliable indicators with a new 
perspective. 

Although conclusions cannot be based solely on a particular 
configuration, the only available data are currently insufficient 
to allow a “definitive” assignment. I shall examine taxa that 
may be candidates to become hypothetical eubrachyurans, 
similar to the Archaeochiapasidae, and then redefine those 
taxa that remain true podotremes. My proposals are essen-
tially based on the type species of genera, hence in the case 
of non-monophyletic families all species included should 
be carefully revised.



782 GEODIVERSITAS • 2019 • 41 (22) 

Guinot D.

Presumed eubrachyurans 
The first candidate for possible affiliation to the Eubrachyura 
is the family Lecythocaridae (Fig. 10A-D), which for the 
moment only includes diminutive species, of Late Jurassic 
and Cretaceous age. Amongst others, several characters such 
as the alate hepatic regions, expanded branchial regions and 
shape of the cardiac area are shared with the Archaeochiapa-
sidae. The triangular outline of the carapace and other traits 
of lecythocarids are quite reminiscent of the Majoidea, and 
there is conclusive evidence to advocate for a eubrachyuran, 
majoid affiliation, namely with the extant family Oregoniidae 
(Fig. 18A-C).

The superfamily Majoidea, with its outstanding diversity, 
raises some of the most interesting problems for studies on 
brachyuran phylogeny. Based on a molecular estimates of 
decapod phylogeny, Porter et al. (2005: fig. 2) and Cran-
dall et al. (2009: fig. 2) recovered the Majoidea as the old-
est brachyuran lineage, with a divergence time from other 
brachyurans of approximately 254 million years, i.e., Late 
Permian (however, their both figures 2 show this to be in the 
Middle Triassic; see Wolfe et al. 2019; Colavite et al. 2019), 
In addition, all data, spermatozoal (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), are 
congruent in substantiating the Majoidea as a deeply rooted 
lineage, with the Macrocheiridae Dana, 1851 (type species: 
Macrocheira De Haan, 1839) the more basal (Clark & Web-
ber 1991). The phylogenetic molecular trees of Tsang et al. 
(2014: fig. 2) and Chu et al. (2015: fig. 71-13.2) supported 
majoids to be amongst the most basal eubrachyurans, although 
with obscure phylogenetic positions. The Oregoniidae, here 
exemplified by the boreal genus Hyas and by Chionoecetes 
tanneri (Fig. 18C), is considered a basally branching family 
and the only majoid group that has been unambiguously 
resolved as monophyletic (Hultgren et al. 2009; see also 
Chen et al. 2019: fig. 3). Another deeply rooted branch in 
the eubrachyuran phylogenetic tree (Ahyong et al. 2007; Chu 
et al. 2015) is the superfamily Dorippoidea MacLeay, 1838, 
with Telamonocarcinus antiquus Luque, 2015 (Luque 2015b: 
fig. 2A), from the upper Aptian-lower Albian of Colombia, 
and with the recently described Eodorippe connori Nyborg, 
Garassino, Vega & Kovalchuk, 2019, from the Albian of 
Oregon (Nyborg et al. 2019: fig. 5). But no Jurassic crab is 
reminiscent of a dorippoid.

Other candidates that could turn out to be possible 
eubrachyurans are two families, both established in the same 
paper (Schweitzer & Feldmann 2009a: table 1), but assigned 
to two distinct superfamilies. To the Homolodromioidea, was 
assigned the family Bucculentidae from the Upper Jurassic 
(Bucculentum, Oxfordian, Kimmeridgian, Tithonian, Fig. 2A-C) 
and Cretaceous (Wilmingtonia, Cenomanian, Fig. 2D). The 
monotypic Late Jurassic Nodoprosopidae (Nodoprosopon, 
Kimmeridgian-Tithonian, exemplified by its type species 
N. ornatum (Fig. 14A, B), was assigned to the Glaessnerop-
soidea. These two families are very close, as can be judged by 
their rather similar diagnoses (Schweitzer & Feldmann 2009a: 

61-62, key; Schweitzer et al. 2012a). The only important 
difference could be the absence in the Nodoprosopidae of 
“well-defined orbits or reentrants in which the eye can rest” 
(perhaps due to preservational bias), so that its placement 
within the Glaessneropsoidea was considered somewhat prob-
lematic (Schweitzer & Feldmann 2009a: 117). Substantial 
similarities include the elongate carapace, the inflated hepatic 
regions, the strongly marked and oblique branchiocardiac 
groove, the concave posterior margin of carapace, and the 
flange. All species are tiny. Nodoprosopon ornatum (Fig. 14A, 
B), “unique in possessing a distinctive trifid rostrum and 
overall triangular carapace” (Karasawa et al. 2011: 538) (but 
note the trifid rostrum of Bucculentum, see Fig. 2C here), is 
reminiscent of majoids. Protuberosa protuberosa (Fig. 15B) 
appears to be related to the bucculentids and could be a pre-
sumed eubrachyuran. 

Can the Albian/Cenomanian family Viaiidae, tentatively 
assigned to the Glaessneropsoidea, also be a eubrachyuran 
candidate? The flange that extends on each side along the 
posterolateral carapace margin is reminiscent of the condition 
found in Archaeochiapasa (Fig. 1B, D). According to Artal 
et al. (2012: 404, 405), the resemblance to the Majoidea 
was only superficial. In fact there is no extant majoid that 
could accommodate the family. I agree that in Viaia robusta 
(Fig. 17A, B) the same location for antennules, antennae and 
eyestalks corresponds to a plesiomorphic state. The compre-
hensive discussion by those authors highlights an interesting 
point: the cavities surrounded by nodes in the lateral sides of 
the carapace at the level of the cervical groove, an important 
characteristic of Viaia, may be compared to fairly similar struc-
tures in Lecythocaris and Nodoprosopon, as seen in illustrations 
supplied by Schweitzer & Feldmann (2009a: figs 6 and 10, 
respectively). Like the Lecythocaridae and Nodoprosopidae, 
presumed eubrachyurans above, could not the Viaiidae be 
non-podotreme as well?

The four families included in the Glaessneropsoidea by 
Schweitzer & Feldmann (2009a: table 1) and Karasawa et al. 
(2011: table 1), i.e., the Glaessneropsidae, Lecythocaridae and 
Nodoprosopidae might all be eubrachyurans. As a result, if 
confirmed non-podotreme, the superfamily Glaessneropsoidea 
would be included in the Eubrachyura. The Lecythocaridae 
and Nodoprosopidae could be reasonably included in the 
Majoidea. Within the Glaessneropsidae, some genera such as 
Glaessneropsis (Fig. 7A-C) and Verrucarcinus (currently under 
study) are exclusively of Jurassic age; others such as Ekalakia 
(Fig. 7D), Rathbunopon (Fig. 8B, C) and Vectis (Fig. 8A) are 
exclusively Cretaceous in distribution

The case of the genus Rathbunopon, so thoroughly revised 
by Klompmaker et al. (2011a), is particularly vexing: if it 
is a eubrachyuran, I am not able to identify a family likely 
to accommodate it, and this highlights the high degree of 
speculation of my hypotheses.

At first glance, these questionable crabs do not appear to 
have known relatives in extant faunas. However, the meso-
grazer majoid Leucippa pentagona H. Milne Edwards, 1833 
(Epialtidae MacLeay, 1838) (see Rathbun 1925: 184, 222, 
pls 61, figs 7-9), although with a different carapace dorsal 
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surface, has a wide rostrum that extends well beyond the 
orbits, somewhat reminiscent (but without keels) of that of 
Glaessneropsis heraldica (Fig. 7A-C). Other majoid crabs such 
as Mocosoa crebripunctata Stimpson, 1871 (Rathbun 1925: 
159, pl. 49, figs 3, 4), with sulcate dorsal surface and large 
eyes, and species of Microlissa Pretzmann, 1961 (as Lissa in 
Rathbun 1925), such as M. bicarinata (Aurivillius, 1889) 
(Fig. 21), exhibit projected and truncate rostra. 

Extraordinarily large eyes (relative to body size), charac-
teristic of Ekalakia (Fig. 7D), may be found in the Recent 
Majoidea, which shows a great diversity in the construction 
of orbits and eyes. It is interesting to point out here the case 
of a rare and small extant species from the eastern Atlantic, 
Esopus crassus A. Milne-Edwards, 1875. This has a thick, lob-
ulated oval carapace; a rostrum that forms a tuberculiform, 
rounded prominence; and stout, short eyestalks located in 
post-ocular cups (Fig. 19A, B) (A. Milne-Edwards 1875: 90, 
pl. 17, figs 1, 1b, 2c; Rathbun 1925: 192, pl. 222, figs 10-12; 
Carmona-Suárez & Poupin 2016: 384; Poupin & Corbari 
2016: fig. 15k; Poupin 2018: 184, fig. 198). The narrow 
body shape and lobulated, grooved carapace, rather unusual 
in the Majoidea, are reminiscent of some shapes found in 
the earliest crabs. In fact, the monotypic genus Esopus A. 
Milne-Edwards, 1875 does not belong to the Epialtidae 
MacLeay, 1838 as in the current classification (Ng et al. 2008: 
100). It must be assigned to the Inachoididae Dana, 1851, a 
rather basal family within the Majoidea and with members 
recorded exclusively from the Miocene onwards, instead of 
Eocene (Feldmann & Schweitzer 2004). Inachoidids are 
characterised by “integration” of the wide and dorsal first 
male pleonal somite to the carapace (thus seemingly part 
of carapace), by exposure of the latero-external portions of 
pleurites 5-8 that, calcified and ornamented like the dorsal 
surface, extend beyond each side of carapace in forming a kind 
of collar all around its posterolateral margins; by a pleotelson 
(pleonal somite 6 fused to telson); and by a brood chamber 
that is closed like a box by the enlarged pleon (Fig. 20) (see 
Guinot 2012: figs 1-3; Guinot et al. 2019: fig. 16A, B). 
This disposition is found in several American taxa, such 
as Paradasygyius depressus (Bell, 1835), Paulita tuberculata 
(Lemos de Castro, 1949), Batrachonotus fragosus Stimpson, 
1871, species of Euprognatha Stimpson, 1871, in which the 
broad first male pleonal somite looks as it is embedded into 
the carapace (Rathbun 1925: pl. 39; Santana 2008: figs 7C, 
10A). Esopus offers the typical inachoidid organisation, the 
pleon and pleurites significantly increasing the surface area 
of the “carapace”, but differs from others inachoidids by the 
the short eyestalk included in the orbit, without detached 
and developed postorbital tooth, the rostrum strongly 
deflexed and produced downwards in the shape of a sali-
ent, thick beak-shaped plate joining the epistomial process 
(manuscript submitted).

In contrast to the Glaessneropsidae, the family Longo-
dromitidae, also first included in the Glaessneropsoidea but 
later reassigned to the Homolodromioidea (Schweitzer et al. 
2012a, 2018b), is, in whole or in part, podotreme, and can 
be placed within the Dynomeniformia.

In conclusion, most of these presumed eubrachyurans (the 
vast majority of which are very small, even diminutive, e.g., 
lecythocarids) are more or less similar to the large group of 
the Majoidea, but it is too early to draw any firm conclu-
sions. All of them probably belong to extinct families. Some 
families are certainly monophyletic (i.e., Lecythocaridae, 
Nodoprosopidae), whereas members of the Bucculentidae 
and Glaessneropsidae warrant re-eavalution. Actually, a review 
of all these presumed eubrachyuran species and, in addition, 
of some imperfectly known “prosopids” is called for. Com-
parisons with the Micromaiinae Beurlen, 1930 (type species: 
M. tuberculata Bittner, 1875 from the Middle Eocene; see 
Hyzny & Zorn 2016: pl. 6, figs. 1-8; see also Beschin et al. 
2012) and with Planobranchia Schweitzer & Feldmann, 2010 
from Eocene rocks (see Schweitzer & Feldmann 2010f: fig. 2A; 
Feldmann et al. 2011: fig. 5; Artal et al. 2014: pl. 1) should 
be interesting. In addition, a new comparative review of all 
fossil majoids may prove useful.

Will the wide thoracic sternum of the Archaeochiapasidae 
be present in these families? Bucculentids, lecythocarids and 
nodoprosopids may possess a wide thoracic sternum, such 
as the majoids. The glaessneropsids, with rather broad bod-
ies, may also display a wide thoracic sternum, while narrow 
genera as Viaia may seem problematic at first sight. How-
ever, this may not be the case at all. Small, narrow- bodied 
Recent majoids of the subfamily Podochelinae Neumann, 
1878, called “neck crabs”, exhibit very wide sternal plates, 
as shown by the ventral views of species of Podochela sensu 
Rathbun (1925: pls 11-21), now reassigned to several genera 
(Guinot 2012). Species of Stenorhynchus Lamarck, 1818 with 
extremely long rostra and narrow bodies (Inachoididae Dana, 
1851 and Stenorhynchinae Dana, 1851), also have a wide 
thoracic sternum (see Rathbun 1925: pl. 3; Guinot 2012).

A comparison of the Archaeochiapasidae with the Creta-
ceous and extant eubrachyuran families was made by Gui-
not et al. (2019). A novel study of the taxa referred to above 
would certainly be fascinating to both palaeontologists and 
neontologists

Podotreme crabs

The other families here analysed are unambiguous podotremes 
and belong to the Dynomeniformia (however, species included 
need to be revised). Their origin is certainly more ancient 
than that of the presumed eubrachyurans mentioned above. 

The Homolodromioidea, the oldest brachyuran lineage 
(with, probably, also the Homoliformia), includes the Homolo-
dromiidae. To date, Homolodromiidae (Fig. 9) comprises a 
relatively small number of extinct genera: the earliest known, 
Eoprosopon (provided that it is a true homolodromiid) from 
the Lower Jurassic (upper lower Pliensbachian) and Homo-
lus from the Middle Jurassic (Bathonian), and others such 
as Antarctidromia from the Lower Miocene (see Schweitzer 
et al. 2012a: 9). The family originated earlier, for example 
with reference to the mobile, dorsally carried, subchelate 
P4 and P5. The acquisition of such specialised structures 
inevitably required a long process involving several adjust-
ments: amongst others, increased mobility of the legs at the 
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articulation on the thoracic sternum (i.e., a particular shape 
of the P4 and P5 coxo-sternal gynglymes that receive the P4 
and P5 coxo-sternal condyles, which allows a more ample 
movement of the coxae; see Guinot et al. 2013: fig. 62C, D 
for the P5 of a homolid). 

The genera of Dromiidae (within the Dromioidea) may 
be distributed in Basinotopinae (Fig. 3), Dromiinae (Fig. 4), 
Sphaerodromiinae (Fig. 6) and Goniodromitinae sensu stricto 
(Fig. 5E). 

Goniodromitidae of most authors is removed from the 
Homolodromioidea (compare Wright & Wright 1950) 
and relegated to subfamily rank, Goniodromitinae, within 
the Dromiidae. Its current composition is characterised 
by great confusion and paraphyly. The status of many 
genera previously regarded to be homolodromioids and 
goniodromitids, such as Distefania (Fig. 6B-D), Eodromites 
(Fig. 5D) and Palaeodromites, is in need of reappraisal, with 
a reassessment of their suprageneric placement, perhaps to 
the Sphaerodromiinae or even to the Dynomenidae. The 
Sphaerodromiinae, which cannot be relegated to subfam-
ily rank (Not in agreement with Schweitzer & Feldmann 
[2010d], Karasawa et al. [2011], Schweitzer & Feldmann 
[2012a, b] and Schweitzer et al. [2012a]), could also include 
Dromilites (see Van Bakel et al. 2017; Robin et al. 2017) and 
Ferricorda, the latter known by carapaces and pereiopods 
(Landman et al. 2014: fig. 4).

Prosopidae, in which are included Acareprosopon, Laevi-
prosopon, Nipponopon and Prosopon, is probably not mono-
phyletic and must be probably restricted. A revision of the 
genera included and all species would be welcome. I suggest 
removing Protuberosa (Fig. 15B), which looks like a buccu-
lentid, from the Prosopidae.

Tanidromitidae, one of the oldest brachyuran families (of 
Bajocian age), is represented by the well-defined Tanidromites 
(Fig. 16C) (Fraaije et al. 2013; Robin et al. 2015; Starzyk 
2015a, 2016; Krobicki & Zatoń 2016), likely a podotreme. 
Gabriella sensu Collins et al. (2006), referred to the Tani-
dromitidae within the Homolodromioidea by Schweitzer & 
Feldmann (2008b), is restricted to species allied to its type 
species, G. biburgensis (Fig. 16A, B). 

 The case of the Longodromitidae is confusing. The type 
species of Longodromites, L. angustum (see Hyzný et al. 2015), 
has been included either in the Homolodromioidea or in the 
Glaessneropsoidea, a seemingly paraphyletic superfamily. Some 
genera such as Abyssophthalmus (Figs 11C; 12A, B), Antarcti-
prosopon and Pilidromia actually look like homolodromioids, 
whereas Coelopus (Fig. 13A) deviates from the other genera 
and does not remind of a homolodromioid, but nevertheless 
does belong to the Dynomeniformia. Subject to verification 
of included genera and all characters, the podotreme Proso-
pidae and Tanidromitidae, as a whole or in part, might be 
included in the Homolodromioidea, unless some members can 
be included in the Dromioidea. It is also possible that some 
included genera/species could belong to the Homoliformia: 
crabs broken at the level of the lineae homolicae and only 
represented by the interlineal portion of the carapace must 
be taken into account.

The Konidromitoidea/Konidromitidae appears to be part 
of the Dynomeniformia within the Dromioidea and Dromii-
dae. Species are somewhat reminiscent of the extant dromiine 
Ascidiophilus (Fig. 4B, C), which lives in association with 
ascidians, a probably ancient behaviour.

Table 1 presents a tentative list that summarises the various 
assumptions presented here, awaiting the discovery of ventral 
parts to corroborate or refute these. 

The status of the family Callichimaeridae Luque, 
Feldmann, Vernygora, Schweitzer, Cameron, Kerr, 
Vega, Duque, Strange, Palmer & Jaramillo, 2019 
(Luque et al. 2019)
Preliminary note
Although D. Guinot’s name appears in the acknowledgements 
of Luque et al. (2019: 14) “for early discussions”, none of the 
authors asked my opinion on this fossil form that I see for 
the first time in this publication.

The discovery of dozens of exceptionally preserved “juve-
nile and adult specimens”, males and females, of a very small 
species, Callichimaera perplexa Luque, Feldmann, Vernygora, 
Schweitzer, Cameron, Kerr, Vega, Duque, Strange, Palmer & 
Jaramillo, 2019 (Luque et al. 2019), from the mid-Cretaceous 
(Cenomanian-Turonian) of Colombia and lower Upper Cre-
taceous of the United States, has recently led to the erection of 
a new genus, new family (Callichimaeridae Luque, Feldmann, 
Vernygora, Schweitzer Cameron, Kerr, Vega, Duque, Strange, 
Palmer & Jaramillo, 2019) and superfamily (Callichimaeroidea) 
and, even, the creation of a new section, Callichimaeroida, in 
addition to the eight existing ones (see above, System of Luque 
et al. [2019: table S2]). It was considered “a unique lineage 
of ancient true crabs”, with a “body plan that represents one 
of the most anatomically complete early crabs found to date” 
(Luque et al. 2019: 1, figs 1-4, 6.I, S4). The carapace width 
of the specimens measured ~4 to 10 mm, the body length 
6.6 to 15.1 mm. 

A second family, the monotypic Retrorsichelidae Feldmann, 
Tshudy & Thomson, 1993, from the James Ross Basin, Antarc-
tic, monotypic with Retrorsichela laevis Feldmann, Tshudy & 
Thomson, 1993 (Feldmann et al. 1993: figs 19, 20), was ten-
tatively included in the Callichimaeroida. But its characters 
(carapace large, ovoid; eyes likely small and reduced; chela 
with fixed finger only slightly deflected downward; P2 and 
P3 positioned ventrally; thoracic sternites 5 and 6 similar) 
are markedly different from those of Callichimaeridae. In 
our opinion - and in the case of a true brachyuran nature of 
this family-, including (even tentatively) Retrorsichelidae in 
Callichimaeroida considerably weakens the argument of  a 
“chimeric crab” for Callichimaeridae. The mention in Retror-
sichela laevis of male gonopores “in posterolateral portions” of 
sternite 6 is puzzling. And the hypothesis of a postlarval stage 
should be ruled out due to the size of the species (cl 81.0 mm; 
cw 60.9 mm for the largest specimen), the reduced eye, and 
the chela that is not spanner-like. 

According to Luque et al. (2019: 4, 6, 8), “Callichimaera 
superficially resembles a larval stage known as a megalopa”. 
The reduced size, the narrow and elongate body, huge eyes and 
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extended pleon reminded the authors “possibly a megalopa 
or early postlarval stage”. But this hypothesis was rejected 
by the authors who adopted the idea of adults looking like 
megalopae or juveniles by retention of some juvenile traits 
in adulthood via paedomorphosis (“retention of juvenile 
characters of the ancestral forms by adults of their descend-
ants”) and heterochrony (“evolutionary change in the timing 
of the development of a character between an ancestor and 
descendant”; underdevelopment) (McKinney & McNamara 
1991; Clark 2009: 226, fig. 2; Clark & Cuesta 2015: 1030, 
fig. 71-17.17). As morphological characters or events may 
occur at different times, i.e. at different stages, and/or may 
be expressed at different rates, the changes in the timing of 
developmental events or heterochrony occur very often, for 
example in the expression of pleopods (Anger et al. 2015).

Callichimaeridae is characterised by small size at maturity 
and by the presence of morphological features that are typi-
cally of those of the juveniles belonging to more basal species, 
however without being a duplicate form of the juvenile stages 
of more basal species. According to Landman et al. (1991: 
409) paedomorphosis is produced by a number of processes, 
notably progenesis, which “involves the early offset of growth 
usually associated with the onset of sexual maturation and 
generally results in a smaller adult size and shorter generation 

time” (see also Gould 1977); progenetic species “resemble the 
juveniles of more primitive (outgroup) species” but, however, 
“commonly develop a number of unique features at maturity 
as well as those associated with the mature stages of more 
primitive species”.

The discovery of Callichimaera perplexa leads us to some 
thoughts. Brachyura at a larval or post-larval phase are largely, 
if not completely unknown, in the fossil record, and everything 
remains to be learned about the development brachyuran stages 
as fossils. Only two cases of fossil zoeae are mentioned (Luque 
2015a: fig. 6) and megalopae have been reported from the 
Solnhofen Lithographic Limestones, about 150 mya (Haug 
et al. 2015). In addition, there are no known reports of fos-
sil crabs at postlarval instars, juvenile instars, which consist 
of gradual changes in the adult form, being more similar to 
the potential adult form than the preceding ones. And this is 
despite their potential considerable number, when we count 
the number of eggs laid by all individuals of all brachyuran 
species at each reproductive season, and in all the time since 
then! Luque et al. (2019) have not explored the possibility of 
crabs being at a instar after the megalopa: they only mention 
“postlarval stage” in the caption of the figure 3G represent-
ing a “very small individual”, a paratype. In extant crabs, 
the sexual dimorphism can be shortly recognisable from the 

Fig. 21. — Majoidea, Epialtidae MacLeay, 1838, extant. Microlissa bicarinata (Aurivillius, 1889), male, Guadeloupe, Petite Terre, KARUBENTHOS 2012, stn GB32, 
4 m, C. Carmona-Suarez det., c. 9.5 × 9.2 mm (MNHN-IU-2013-4446): see the projected and truncate rostrum. Photograph courtesy of Joseph Poupin/MNHN.

http://coldb.mnhn.fr/catalognumber/mnhn/iu/2013-4446
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very early stages, thus rather long before the puberty moult, 
that is the definitive morphological condition of adult state 
and where maturity is initiated (Hartnoll 2015). Postlarval 
growth of crabs is made of a variable number of recognisable 
instars, either with little morphological difference between 
instars or with discriminating characters. In the illustrations 
adapted from litterature figured by Felder et al. (1985: figs 4-6) 
showing the early postlarval stages of diverse decapods, the 
form that looks more like C. perplexa is the “decapodid” (or 
megalopa) of Raninoides benedicti Rathbun, 1935 (see below). 
The number of instars, known or estimated, in the postlar-
val development, and the morphological changes during the 
postlarval ontogeny (scarcely investigated and acknowledged 
only for a limited number of Brachyura), vary depending on 
species but also on other factors (e.g. crabs reared in laboratory 
or in natural condition). In the benthic juvenile phase, the 
pleon is tucked beneath the thorax, the pleopods lost their 
swimming function and are modified in gonopods in males; 
the young benthic crabs pass through an extended juvenile 
phase via numerous moults, leading to adulthood (Anger et al. 
2015; Clark & Cuesta 2015: table 1). Callichimaera perplexa 
shows some of the features of a young juvenile crab: it has a 
normal, partially folded pleon with a simple telson, no tail 
fan, functional pereiopods 2 and 3, male gonopods G1 and 
G2, and female pleopods 2-5.

The larval and postlarval growth pattern is poorly known 
in podotreme crabs (Rice 1980). Postlarval stages are known 
in Raninoides benedicti, that, after four planktonic zoeae and 
one megalopa (with pleopods on somites 2-5 and uropods 
on somite 6, see Knight 1968: figs 13, 14, 64 a, b, 65), was 
reared through seventh and eighth crab stages. Unfortunately, 
the complete morphology, in particular that of the pleon, is 
not described. Only the shape of the carapace and chelipeds 
of the first five crabs are figured (Knight 1968: figs 15-16). 
The morphology of the megalopa of R. benedicti is conform 
to those of rare known raninid megalopae: an unidentified 
west-African raninid (found in the stomach of a tuna fish) 
with extended pleon (Monod 1965: figs 1-20); Notopus dor-
sipes (Linnaeus, 1758), with partlially flexed pleon (Studer 
1883: fig. 7a-d); Ranilia ?constricta (Kidd & Rice 1986: fig. 2).

The complete larval development of the ‘red frog crab’ 
Ranina ranina (Linnaeus, 1758) is more informative in that its 
first instar juvenile crab is well described and figured (except 
for the thoracic sternum) (Minagawa 1990: 587, figs 1-10): 
in the megalopa, the pleon bears setose pleopods on somites 
2-5 and uropods on somite 6, while in the first juvenile instar 
the uropods are ‘atrophied’ and marginal setae have ‘disap-
peared’ although setae are represented on somites preceding 
the rounded teslon (compare Minagawa 1990: fig. 9M, N, 
vs fig. 10L, N). These characteristics partially correspond to 
those enumerated by Luque et al. (2019: 7, 8, fig. 3D, G -I) 
to eliminate the hypothesis that Callichimaera perplexa could 
be a megalopa: no uropods on each side of pleonal somite 6; 
presence of a clear sexual dimorphism, with sexually dimor-
phic pleon, sclerotized G1 and G2, and female pleopods on 
pleonal somites 2 to 5; more typically spanner-like chelae. 
In addition, the range of body sizes (cl 6.6 to 15.1 mm; 

cw 3.8 to 9.6 mm) “are consistent with several growth instars” 
instead of the unique megalopal stage.

In Lyreidus tridentatus de Haan, 1841 (Lyreididae Guinot, 
1977), the megalopa (after about six zoeal stages) shows the 
same essential traits as those of Ranina ranina, i.e. almost square 
telson with setose uniramous uropods, no sexual dimorphism, 
and pereiopods without specialised articles (Williamson 1965: 
figs 4-7); unfortunately, the postlarval instars are unknown.

The chimaeric crab of Luque et al. (2019) looks like a 
megalopa by its elongate body and huge eyes, but the pleon 
is partially flexed instead of being completely extended. In 
addition, which is most important, the sexes are recognisable. 
The carapace bears distinct grooves and ridges, whereas the 
brachyuran megalopa is generally not grooved. 

To which brachyuran group could the Callichimaeridae 
belong? My first hypothesis is that it could be assigned to the 
Gymnopleura Bourne, 1922 (Bourne 1922), a podotreme 
representative that includes the Raninoidea De Haan, 1839 
and the exclusively fossil Palaeocorystoidea Lőrenthey in 
Lőrenthey & Beurlen (1929), to which corresponds the “Rani-
noida Ahyong & others, 2007” (i.e. Ahyong et al. 2007) in the 
Treatise Online (Schweitzer et al. 2018a). For the nomenclatural 
status of Gymnopleura, see Guinot et al. (2013: 871, tables 1, 
5, 6) and Jagt et al. (2015: table 1). However, the reduced P4 
and P5 of C. perplexa could invalidate this hypothesis (only 
P5 may be reduced in gymnopleures) and would be in favour 
of a crab belonging to the Cyclodorippiformia.

The extremely diverse shapes of the thoracic sternum of 
Gymnopleura show evidence of their complex evolutionary 
history. Even in Recent raninoids, the sternal somites are 
difficult to interpret: in particular, sternites 4 and 5 are not 
separated by a suture comparable to that of other podotremes. 
Furthermore, the delimitation of sternites is complicated by the 
existence of sternal extensions between the pereiopods, which 
modify the outline. Lateral outgrowths of the sternites joining 
the thoracic sternum to the carapace are inserted at various 
levels: for example in Raninoidinae Lőrenthey in Lőrenthey & 
Beurlen (1929), there is a wide extension between P1-P2, even 
wider between P2-P3, morever with pointed projections or 
lobes, so that their arthrodial cavities are encircled by sclerites 
(see Guinot 1993b: fig. 5). We do not know if, and to what 
extent, such extensions exist in postlarval juvenile crabs of 
gymnopleures and, in particular, in the case of fossils. The 
oversized width of the sternite 5 of Callichimaera perplexa could 
be explained by the fact that it includes sternal extensions. 
For example Quasilaeviranina ovalis (Rathbun, 1935) shows 
a wide thoracic sternum in which the sternal outgrowths are 
well visible laterally (Tucker 1998: fig. 19). Fossil Raninoides 
H. Milne Edwards, 1837 show wide thoracic sternites (Van 
Bakel et al. 2012b: fig. 44C, D). 

The larval development and the postlarval growth of cyclo-
dorippoids are largely unknown or incompletely documented 
(see Wear & Batham 1975; Rice 1981, 1988; Hartnoll 2015). 

In conclusion, if Callichimaera perplexa is a Brachyura: 
– it could be a postlarval juvenile crab; 
– Callichimaeridae could belong to a podotreme family, 
gymnopleure or cyclodorippoid;
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– the taxonomic status of Callichimaeroidea is uncertain: 
the small P4 and the filiform P5, the paddle-like P2-P3, the 
pediform mxp3 are criteria to be taken into consideration. 
“Callichimaera defies all of these ‘crabby’ features and forces 
a re-think of our definition of what makes a crab a crab.” 
(Luque, YaleNews, Meet Callichimaera perplexa, the platy-
pus of crabs, April 24, 2019): I partially agree, but I cannot 
consider it is a “decarcinised crab”, i.e. having lost crab-like 
characters (sensu Scholtz 2014); 
– the section Callichimaeroida may well be unfounded, 
Callichimaera being probably a podotreme belonging to the 
archaeobrachyuran section Gymnopleura, in a superfamily 
to be determined.
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