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ABSTRACT
A small brachyuran crab, Archaeochiapasa mardoqueoi n. gen., n. sp., is reported from the low-
er Cenomanian (Upper Cretaceous) of the Sierra Madre Formation at El Chango Lagerstätte, 
Chiapas State, southeastern Mexico. Although it is decorticated and only the counterpart keeps 
a large part of the cuticle, the single male specimen exhibits an exceptional three-dimensional 
preservation that allows its description to be based not only on the dorsal carapace, both che-
lipeds and most walking legs, but also on remarkably conserved ventral structures: mxp3, tho-
racic sternum, and pleon. Archaeochiapasa mardoqueoi n. gen., n. sp. provides a morphological 
combination that does not conform to any previously known fossil brachyuran and furthermore 
to any extant family. The high number of major differential characters suggest that Archaeochia-
pasa n. gen. must be included in the Eubrachyura Saint Laurent, 1980. A series of apomorphies 

“Rien n’est plus imminent que l’impossible.” 
[“Nothing is more imminent than the impossible.”]

Victor Hugo, Les Misérables
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supports the erection of a new family for which we introduce the new name Archaeochiapasidae 
n. fam. This fortunate discovery allows us to identify one of the earliest eubrachyurans with 
unique features, namely a very wide thoracic sternum displaying an unexpected structure for a 
lower Cenomanian representative, and a depressed, rimmed area (‘flange’) along the carapace 
postero- and postero-lateral margin. The new family is compared to the other fossil Eubrachyura 
known from the Early and mid-Cretaceous, which are very scarce and often incomplete, and 
to the more basal heterotreme Recent clades that are presently recognised on the basis of mor-
phological, larval, spermatozoal and genetic data, e.g. the Dorippoidea MacLeay, 1838, and to 
the basal families of Majoidea Samouelle, 1819 (Oregoniidae Garth, 1958, Inachoididae Dana, 
1851, and Inachidae MacLeay, 1838). A challenging hypothesis based on new interpretations 
is that the Late Jurassic Lecythocaridae Schweitzer & Feldmann, 2009 (in Glaessneropsoidea 
Patrulius, 1959), only known by dorsal carapaces and formerly included in the Dromiacea De 
Haan, 1833, could be related, with still obscure relationships, to the same lineage as the Ar-
chaeochiapasidae n. fam. The two families actually show striking similarities, such as the overall 
morphology of carapace, a depressed area along the carapace posterior margin, and a bifurcate 
short rostrum. Therefore, we assume that, despite their Jurassic age, Lecythocaridae may well 
also be Eubrachyura, which brings the first “true crabs” or eubrachyurans (i.e., non-podotreme 
crabs) back to the Jurassic, contrary to the current opinions of paleontologists. The discovery of 
Archaeochiapasidae n. fam. raises a crucial question: the development of a very wide thoracic 
sternum in this old eubrachyuran. Is it the expression of an ancestral dispostion (plesiomorphy) 
or the result of an already existing evolutionary process of carcinisation (apomorphy)? And what 
is its phylogenetic significance? 

RÉSUMÉ
Archaeochiapasidae n. fam., une nouvelle famille de Crabes Brachyoures du Cénomanien inférieur du Chia-
pas, Mexique, nouvelles hypothèses sur les Lecythocaridae, et implications phylogénétiques (Crustacea, 
Decapoda, Brachyura, Eubrachyura).
Un petit crabe brachyoure, Archaeochiapasa mardoqueoi n. gen., n. sp., est signalé du Cénomanien 
inférieur (Crétacé) de la Formation Sierra Madre dans la carrière El Chango, dans l’État de Chiapas, 
sud-est Mexico. Bien qu’il soit decortiqué et que seul le contre-moule ait conservé la plus grande partie 
de la cuticule, le seul spécimen mâle montre une exceptionelle préservation en trois dimensions, qui 
permet une description basée non seulement sur la face dorsale de la carapace, les deux chélipèdes et 
la plupart des pattes ambulatoires, mais aussi sur les structures de la face ventrale remarquablement 
conservées : les mxp3, le sternum thoracique, et le pléon. Archaeochiapasa mardoqueoi n. gen., n. sp. 
montre une combinaison de caractères morphologiques qui n’est conforme à aucun groupe eubra-
chyoure fossile connu et, de plus, à aucune famille actuelle. Le nombre élevé d’importants caractères 
montre qu’Archaeochiapasa n. gen. doit être inclus dans les Eubrachyura Saint Laurent, 1980. Une 
série d’apomorphies justifient l’établissement d’une famille nouvelle, pour laquelle nous introduisons 
le nom nouveau Archaeochiapasidae n. fam. Cette heureuse découverte permet d’identifier l’un des 
premiers eubrachyoures, avec des traits uniques, à savoir un très large sternum thoracique, révélant 
une structure inattendue chez un représentant du Cénomanien inférieur, et une zone déprimée et 
garnie d’un bord épais (‘rebord’) tout le long du bord postérieur et postéro-latéral de la carapace. La 
nouvelle famille est comparée aux autres Eubrachyura fossiles connus du Crétacé inférieur et moyen, 
lesquels sont très rares et souvent incomplets, ainsi qu’aux clades hétérotrèmes actuels reconnus à ce 
jour comme les plus basaux, sur la base de données morphologiques, larvaires, spermatologiques et 
génétiques, e.g. les Dorippoidea MacLeay, 1838, et les familles basales de Majoidea Samouelle, 1819 
(Oregoniidae Garth, 1958, Inachoididae Dana, 1851 et Inachidae MacLeay, 1838). Une hypothèse 
audacieuse basée sur de nouvelles interprétations est que la famille Lecythocaridae Schweitzer & Feld-
mann, 2009 (dans les Glaessneropsoidea Patrulius, 1959), du Jurassique tardif, seulement connue par 
des carapaces dorsales et précédemment incluse dans les Dromiacea De Haan, 1833, donc considé-
rée comme une famille podotrème, pourrait être apparentée, avec des relations encore obscures, à la 
même lignée que les Archaeochiapasidae n. fam. Les deux familles montrent en effet de surprenantes 
similitudes, comme la morphologie d’ensemble de la carapace, une zone déprimée le long du bord 
postérieur de la carapace, et un rostre court, bifurqué. C’est pourquoi nous émettons l’hypothèse 
que, malgré leur âge jurassique, les Lecythocaridae pourraient aussi être des Eubrachyura, ce qui ferait 
remonter au Jurassique les premiers « vrais Crabes » ou eubrachyouriens (à savoir non podotrèmes), ce 
qui est en contradiction avec les opinions en cours des paléontologistes. La découverte de la famille 
Archaeochiapasidae n. fam. soulève une question cruciale : le développement d’un très large sternum 
thoracique chez l’un des plus anciens eubrachyoures connus. Est-il l’expression d’une dispostion 
ancestrale (plésiomorphie) ou le résultat d’un processus évolutif de carcinisation déjà existant (apo-
morphie) ? Avec quelle signification phylogénétique ?

KEY WORDS 
Cretaceous,

lower Cenomanian,
Jurassic,

El Chango quarry,
Dorippoidea,

Majoidea,
Oregoniidae,
Inachoididae,

Inachidae,
Hymenosomatoidea,

exceptional preservation,
new family,
new genus,

new species.



287 

New early Cenomanian eubrachyuran family from Chiapas, Mexico

GEODIVERSITAS • 2019 • 41 (7)

INTRODUCTION

A small male brachyuran crab was recently found at El 
Chango Lagerstätte, Chiapas, southeastern Mexico, in the 
lower Cenomanian (Upper Cretaceous) of the Sierra Madre 
Formation, in an environment that has already yielded a 
rich faunal and floral assemblage, with several new taxa 

(Figs 1-4). The specimen (Figs 5-12) is decorticated, with 
the counterpart keeping most of the cuticle (Fig. 6B-D), 
which makes the description of the exfoliated dorsal sur-
face difficult (in particular for the anterior part of the 
carapace), and may result in misinterpretations (Klomp-
maker et al. 2015a; Robins et al. 2016). The crab, however, 
has an exceptional three-dimensional preservation, with 
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fig. 1. — A, Location map of study area in Chiapas, southeastern Mexico; B, detailed map with location of El Chango quarry, southwest of Tuxtla Gutiérrez, 
Chiapas State (from Google Earth).



288 GEODIVERSITAS • 2019 • 41 (7) 

Guinot D. et al.

near-complete dorsal carapace, articulated chelipeds and 
pereiopods, external maxillipeds, thoracic sternum, and 
pleonal somites (Figs 7; 9-12). To know the location of 
the cuticular ornamention on the carapace dorsal surface, 
we provide a composite picture with the superposition of 
the cuticle and the exfoliated carapace (Fig. 8). Our fossil 
displays a combination of morphological features that has 
not been recognised previously in the fossil records, as well 
as in the extant Brachyura Latreille, 1802. The search for 
its identity and affinities made it clear that it was a truly 
unique taxon. As even the carapace itself does not conform 
to any previously known fossil or extant brachyuran, the 
conclusion is that it represents a new crab genus, Archaeo-
chiapasa n. gen., and a new species, A. mardoqueoi n. gen., 
n. sp., in an ancient family-level lineage.

The Cretaceous is a period where brachyurans flour-
ished and diversified, with the first known appearances 
of eubrachyuran crabs, all heterotremes. Although the 
majority of modern brachyuran families have a fossil record 
with at least one species reported, only a few families are 
not represented by a species found also or exclusively 
in the fossil record (De Grave et al. 2009). While fossil 
eubrachyurans are relatively well represented in Upper 
Cretaceous deposits (Jagt et al. 2015), in contrast there is 
a small number of heterotreme families currently reported 
from the early mid-Cretaceous and early Late Cretaceous, 
and nothing is known about the early Cretaceous history 
(Luque 2015b; Prado et al. 2018). 

Our investigations showed a real disparity between the 
oldest heterotreme representatives, e.g. Componocancri-
dae Feldmann, Schweitzer & Green, 2008, Dorippoidea 
MacLeay, 1838, Priscinachidae Breton, 2009, Marocarci-
nidae Guinot, De Angeli & Garassino, 2008, Telamono-
carcinidae Larghi, 2004, Tepexicarcinidae Luque, 2015, 
and Eogeryonidae Ossó, 2016. The possible relationships 
of Archaeochiapasa n. gen. with these families, including 
their first known occurrences, are examined and discussed 
below, leading to the introduction of a new family, Archae-
ochiapasidae n. fam. 

Archaeochiapasa mardoqueoi n. gen., n. sp. represents a 
fortunate, informative discovery: it documents the develop-
ment of a very wide thoracic sternum in one of the earliest 
known eubrachyurans. This raises a crucial question: is this 
crab a heterotreme, similar to those of the same period or 
later, e.g. from the Campanian or Maastrichtian, all with 
a less broadened, differently configured thoracic sternum? 
Another question needs to be asked concerning the appar-
ent coexistence of two coeval eubrachyuran stocks of crabs 
during the Cretaceous. It is required to discuss whether the 
archaeochiapasid configuration corresponds to an ancestral 
heterotreme dispostion (plesiomorphy) or can be inter-
preted, at this early stage, as it has already been the result 
of the evolutionary process of carcinisation (apomorphy). 

The unusual shape of the carapace, with a flange bor-
dered by a strong rim (Figs 6; 7; 8; 9B; 12C) and the 
broad thoracic sternum (Fig. 11) are, despite significant 
differences, vaguely reminiscent of that encountered in the 

controversial family Hymenosomatidae MacLeay, 1838, 
in which a basal position in Brachyura is supported by a 
wide range of data, including larval and adult morphol-
ogy, spermatozoal and molecular data coexisting, how-
ever, with sternal male gonopores. The tentative idea of 
a relative proximity between Archaeochiapasidae n. fam. 
and Hymenosomatoidea, the latter unknown in the fossil 
record, is considered. We also investigate whether some 
recognised podotreme taxa from the same time period or 
even earlier or later exhibit similar traits. The enigmatic 
family Lecythocaridae from the Upper Jurasssic of Europe, 
has proven to have some comparable characteristics, which 
are dicussed. 

STRATIGRAPHY AND PALAEOENVIRONMENT 

The El Chango locality is located approximately 17 km 
in a straight line southwest of Tuxtla Gutiérrez, Chiapas, 
southeastern Mexico (Fig. 1A, B). This locality belongs to 
the lower Cenomanian Cintalapa Member of the Sierra 
Madre Formation (Alvarado-Ortega & Than-Marchese 
2012; Díaz-Cruz et al. 2016, 2019) (Fig. 4). The Sierra 
Madre Formation includes 2590 m of Aptian-Santo-
nian limestones and dolomites, deposited under shallow 
marine tropical conditions (Michaud & Fourcade 1989; 
Rosales-Domínguez et al. 1997). The depositional envi-
ronment for the laminar dolomites and limestones of 
the El Chango quarry is interpreted as an estuarine or 
salty lagoon with ephemeral freshwater influx (Vega et al. 
2006, 2007a). Marine crabs could have been transported 
by tidal influence; occasional occurrence of ammonites 
actually indicates periodic influence of marine water. The 
record of ammonites in the El Chango section provides the 
most precise age calibration available for this stratigraphic 
interval (Moreno-Bedmar et al. 2014). The tiny crab here 
described could had been transported to the shallow estu-
arine environment of El Chango by means of storms or 
tides, but, once deposited there, the environment should 
have been extremely quiet, as suggested by the preseved 
articulated, long, slender pereopods and pleon. In fact, the 
paleoenvironment may have been so quiet that a corpse of 
a fish has been preserved with the scales still surrounding 
the body (Fig. 2F). The abundance and good preservation 
of gymnosperms and angyosperms (Fig. 2C-E) suggest a 
close presence to the continent (Guerrero-Márquez et al. 
2013; González-Ramírez et al. 2013) and a low-energy 
environment. 

An exceptional richness and state of preservation of fau-
nal and floral fossil assemblages occur in the Sierra Madre 
Formation, a promising region in relation to the pres-
ence of fossil decapod crustaceans from the Cretaceous. 
Well-preserved plants, fishes, and decapods are found in 
the white to cream-colour laminar limestones (Figs 2; 3), 
with, however, scarce and not so well-preserved mollusks 
(Ovalles-Damián et al. 2006; Vega et al. 2006, 2007a; Alvara-
do-Ortega & Ovalles-Damián 2008; Alvarado-Ortega et al. 
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fig. 2. — A, B, Outcrops of the Cintalapa Member of the Sierra Madre Formation at El Chango locality; C, D, Cupressaceae conifers; E, Angiosperm fruit; F, uni-
dentified bony fish; G, bony fish, Saurorhamphus sp.; H, bony fish, Zoqueichthys carolinae Alvarado-Ortega & Than-Marchese, 2012 (Teleostei, Acanthomorpha, 
Aipichthyoidea); I, bony fish, Unicachichthys multidentata Díaz-Cruz, Alvarado-Ortega & Carbot-Chanona, 2016 (Teleostei, Euteleosteomorpha, Enchodontodei). 
Scale bars: C, D, G, H, 1 cm.
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fig. 3. — Crustaceans from El Chango quarry, Cenomanian (A-D, shrimps; E, Palinura; F-H, crabs): A, Zoquepenaeus spinirostratus Garassino, Vega, Calvillo-
Canadell, Cevallos-Ferriz & Coutiño, 2013; B, Tzeltalpenaeus exilichelatus Garassino, Vega, Calvillo-Canadell, Cevallos-Ferriz & Coutiño, 2013; C, Mexicania 
grijalvaensis Garassino, Vega, Calvillo-Canadell, Cevallos-Ferriz & Coutiño, 2013; D, Mokaya changoensis Garassino, Vega, Calvillo-Canadell, Cevallos-Ferriz & 
Coutiño, 2013; E, undetermined Palinuridae Latreille, 1802; F, undetermined cenomanocarcinid (podotreme crab, Cenomanocarcinidae Guinot, Vega & Van Bakel, 
2008); G, H, undetermined ?Tepexicarcinidae Luque, 2015 (Eubrachyura) in dorsal (G) and ventral (H) views. Scale bars: A-D, F-H, 1 cm; E, 3 mm.
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2009; Garassino et al. 2013; González-Ramírez et al. 2013; 
Guerrero-Márquez et al. 2013). Previously, Garassino et al. 
(2013) reported from the El Chango quarry four new genera 

of shrimps, considered to represent the richest known fossil 
shrimp community from the Mesozoic of the Americas, and 
also palinurids and two brachyurans. 
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The palaeobiodiversity of El Chango assemblage is today 
increased by the discovery of Archaeochiapasa mardoqueoi n. gen., 
n. sp. The exceptional preservation of all these crustaceans, thanks 
to a quiet environment, recalls that seen in other Lagerstätte 
localities, such as the Upper Jurassic Solnhofen in Germany 
(Oppel 1862; Förster 1966; Schweigert 2001, 2011; Schwei-
gert & Garassino 2004; Garassino & Schweigert 2006; Char-
bonnier & Garassino 2012; Winkler 2012, among others). Vega 
et al. (2007a) suggested a shallow lagoon or estuary, with periodic 
influence of freshwater for the El Chango limestones. Another 
example of near-perfect fossilisation is the Santana Group, the 
Araripe Group in the Araripe Basin of northeastern Brazil, 
dated to the Aptian to Albian stages of the Early Cretaceous, 
where the formations were deposited in a lacustrine to subtidal 
shallow marine environment. Among its worldwide famous 
palaeontological heritage are the podotreme crabs Araripecar-
cinus ferreirai Martins-Neto, 1987 from the Albian (Guinot & 
Breton 2006; Luque 2015a) and the orithopsid Exucarcinus 
gonzagai Prado & Luque, 2018 from the upper Aptian-lower 
Albian (Prado et al. 2018). 

Archaeochiapasa mardoqueoi n. gen., n. sp. here reported is 
preserved in three dimensions, with dorsal surface, mxp3, both 
articulated chelipeds, most of the pereiopods, thoracic sternum, 
and pleonal somites. The specimen (part and counterpart into 
a medium-sized slab) was preserved in laminated dolomitic 
limestones (Steinkern) (Figs 5, 6, 8). 

MATERIAL AND METHODS

The reported specimen was photographed with a Zeiss Tesso-
var, with an adapted Canon Eos 5D Mark II. Close ups were 
taken with a Zeiss Axio Zoom V16, with an objective Plan-
NEOFLUAR Z 1.0x/0.25 FWD 56mm and a Zeiss digital 
camera. Images edited and modified using Adobe Photoshop 
Elements 2.0. The specimen was prepared with a Paleo Tools 
Micro Jack # 1 and 3, under an American Optical stereomi-
croscope, which enabled the thoracic sternum and pleon to be 
cleared with minimum damage. 

The holotype is deposited at the Museo de Paleontología “Eliseo 
Palacios Aguilera”, Tuxtla Gutiérrez, Chiapas, Mexico (IHNFG). 

Measurements are provided in millimetres and reported as 
carapace length (cl) × carapace width (cw) respectively, taken at 
its maximum (including rostrum). The following abbreviations 
are used in the text: mxp3, third maxillipeds; P1-P5, first to fifth 
pereopods (P1 as chelipeds; P2-P5 corresponding to walking 
legs 2-5); 1-6: pleonal somites 1 to 6. The thoracic somites are 
numbered from 1 to 8. The thoracic sternal sutures are referred 
to by the number of the two thoracic sternites that they involve, 
and thus are numbered from 1/2 to 7/8. 

AbbreviAtions
GPIT  Institut für Geowissenschaften der Universität, Tübingen;
IHNFG  Secretaría de Medio Ambiente e Historia Natural, 

Tuxtla Gutiérrez, Chiapas; 
MNHN  Muséum national d’Histoire naturelle, Paris;
SMNS  Staatliches Museum für Naturkunde Stuttgart.

SYSTEMATIC PALAEONTOLOGY

Order DECAPODA Latreille, 1802 
Infraorder BRACHYURA Latreille, 1802 

Section EUBRACHYURA Saint Laurent, 1980 
Subsection HETEROTREMATA Guinot, 1977 

Superfamily Incertae sedis

Family ArchAeochiApAsidAe n. fam.

urn:lsid:zoobank.org:act:07C44088-09FD-4D27-A65E-4B3D02BB2BFD

type genus. — Archaeochiapasa n. gen. by present designation. 
Gender feminine.

diAgnosis. — Cuticle very thin. Carapace with lateroposterior and 
posterior regions expanded, forming all around a narrow, sunken, 
continuous area (“flange”) bordered by a strongly rimmed, thick-
ened, raised margin. Carapace posterior margin deeply concave. 
Dorsal surface with a few, small, regularly distributed tubercles; 
some regions strongly inflated and separated by distinct grooves. 
Hepatic region conspicuous, delimitated by margin forming right 
angle; subbhepatic and branchial regions expanded laterally; cardi-
ac region large, extending nearly to posterior border. Cervical and 
postcervical grooves marked; branchiocardiac groove deep. Rostrum 
short, sulcate, bifurcate. Chelipeds stout, equal, homomorph, with 
massive merus, carpus and propodus. P2, P3 very long and slender. 
Only one last pereiopod (P4 or P5) preserved, straight, and only 
reduced approximately by about half compared to P3. Thoracic 
sternum extremely wide compared to the carapace width; sutures 
5/6-7/8 reaching margins of pleon, complete on exposed portion 
of sternum, sutures underneath the folded pleon being not visible. 
Pleon triangular, of six free somites, plus telson; first three somites 
dorsal; somite 6 with two lateral prominences, probably at location 
of sockets for pleonal-locking mechanism; no pleotelson.

remArks

In Brachyura the ventral part provides a reliable complex of 
characters, in particular the thoracic sternum. The organisation 
of the thoracic sternum and pleon, remarkably well preserved in 
Archaeochiapasa mardoqueoi n. gen., n. sp. (Fig. 11), is indica-
tive of a non-podotreme crab, in contradiction with what the 
carapace suggested, and provide evidence of a eubrachyuran 
affiliation. The new fossil from the lower Cenomanian of Mexico 
is therefore quite distinct from the podotreme crabs found pre-
served in Albian-Cenomanian deposits from southern England 
and France (Wright & Collins 1972; Breton & Collins 2011; 
Valentin et al. 2014), from Navarra, northern Spain (Fraaije 
et al. 2008; Klompmaker et al. 2011, 2013; Artal et al. 2012), 
from Tarragona, southern Spain (Ossó et al. 2018), from Sicilia 
(Checchia-Rispoli 1917), from Mexico and Colombia (Vega et al. 
2007a, 2010), from Texas (Vega et al. 2014), and from a wide 
range of regions (Karasawa et al. 2011; Van Bakel et al. 2012). 

Genus Archaeochiapasa n. gen.

urn:lsid:zoobank.org:act:EB45912E-8F9B-4137-9C09-52BE1085AC66

type species. — Archaeochiapasa mardoqueoi n. sp., by present 
designation.

http://zoobank.org/urn:lsid:zoobank.org:act:07C44088-09FD-4D27-A65E-4B3D02BB2BFD
http://zoobank.org/urn:lsid:zoobank.org:act:EB45912E-8F9B-4137-9C09-52BE1085AC66
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etymology. — After the Chiapas State, a worldwide famous place 
for its historic and natural beauties, and from the Ancient Greek 
“arkhaios” that means “archaic”, “ancient”.

description. — As for the species.

Archaeochiapasa mardoqueoi n. gen, n. sp. 
(Figs 5-12)

urn:lsid:zoobank.org:act:A95A8701-7B0F-4790-AB45-5070B93F8E07

type mAteriAl. — Holotype and single specimen, male, collected 
by Gerardo Carbot-Chanona March 14, 2018 (IHNFG-5616 part 
and counterpart); carapace length: 10.3 mm; width: 11.1 mm; cara-
pace + chelipeds length: 16.2 mm; P2 length: 22.5 mm; P3 length: 
26.5 mm; P4 or P5 length: 13.5 mm. 

etymology. — In honour of Don Mardoqueo Carbot-Trujillo, 
father of Gerardo Carbot-Chanona and well-known natural sciences 
enthusiast from Chiapas, Mexico. 

type locAlity. — El Chango, 17 km southwest of Tuxtla Guti-
érrez, Chiapas, southeastern Mexico.

horizon And Age. — El Chango quarry, Cintalapa Member, Si-
erra Madre Formation, early Cenomanian (Fig. 4) near the top of 
the section, along with diagnostic ammonites.

description 
Counterpart
Cuticle very thin, not heavily calcified. A depression well 
marked along carapace postero- and posterolateral border; 
posterior margin deeply concave. A few small, regularly dis-

A

B

fig. 5. — Archaeochiapasa mardoqueoi n. gen., n. sp., holotype, male Chiapas, El Chango quarry, lower Cenomanian Cintalapa Member of the Sierra Madre 
Formation (IHNFG-5616): A, specimen whitened with ammonium chloride; B, specimen submerged in water. See first three dorsally positioned pleonal somites, 
extremely long P2, P3, and a reduced last pereiopod, P4 or P5. Scale bar: A, B, 0.5 cm. 

http://zoobank.org/urn:lsid:zoobank.org:act:A95A8701-7B0F-4790-AB45-5070B93F8E07
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tributed spiniform tubercles, only visible on the counterpart. 
Rostrum produced, bifurcate. 

Carapace (internal cast)
Carapace nearly devoid of cuticle, small, nearly as long as 
wide, semiquadrate to subpentagonal, with moderate anterior 
narrowing. Anteriorly, an area enclosing the whole lateroan-
terior region, including front. A strong tooth at level of each 
mesobranchial region at the junction of both antero- and 
posterolateral margins. Lateral margin with globose swell-
ings. Dorsal surface marked by bosses. Mesogastric region 
prolonging into elongate process, on each part of protogastric 
regions; hepatic regions large, as two lateral conspicuous areas, 
externally delimitated by deep groove forming right angle; 
subhepatic region represented by markedly swollen area on 
each side; gastric region developed; cardiac region inflated. 
Branchial regions expanded laterally, forming swellings. Sev-
eral grooves well defined, deep, mainly cervical, postcervical 
and branchiocardiac; deep branchiocardiac grooves forming 
two marked median depressions. Rostrum bifurcate, medi-
ally depressed, arising well below carapace margin, seemingly 
integrated into carapace outline. Antero-lateral carapace 
margins rounded, unarmed, except for a strong tooth at level 
of each mesobranchial region about at the junction of both 
antero- and posterolateral margins. Posterior margin long, 
deeply concave. Carapace posterolateral and posterior margins 
strongly thickened and raised, expanded to form all around a 
narrow, markedly depressed area, continuous and undivided 
(here called ‘flange’). Eyes, cephalic appendages not preserved. 

Thoracopods
Mxp3 complete, broad, almost entirely covering buccal cav-
ern; exopodite stout, reaching about distal margin of merus. 
Chelipeds extended forwards, elongated, not longer than twice 
carapace width, stout, equal, homomorph, probably unarmed; 
merus, carpus robust; propodus thicker; fingers rather long, 
not bent at an angle to palm. P2, P3 extended, very long, 
much longer than P1 (P3: 26.5 mm, the longest), very slen-
der, cylindrical throughout length, unarmed. Only one last 
leg (P4 or P5) preserved, shorter than P2, P3, straight, only 
reduced by about half compared to P3, the only one clearly 
recognisabe measuring 13.5 mm. 

Thoracic sternum 
Thoracic sternum preserved in greater part, extremely wide and 
extended laterally, mainly sternite 5; sternite 4 proportionally 
narrower; sternite 1 seemingly small, triangular; no apparent 
suture between sternites 2-3; sternites 5-8 laterally extended; 
sternites 6 to 8 gradually diminishing backwards; sternite 8 
small, obliquely oriented. Sutures 5/6-7/8 reaching margins 
of pleon, complete on exposed portion of sternum, sutures 
underneath the folded pleon being not visible. 

Male pleon
Pleon preserved in most part, triangular, of six three somites; 
first three somites not folded ventrally, in continuity with 
carapace, dorsally exposed; last somite (somite 6) enlarged, 

with two lateral prominences, probably at location of sock-
ets for pleonal-locking system, seemingly corresponding to 
an effective mechanism; telson triangular, moderately long, 
reaching the level of suture 4/5.

Male gonopores 
Not visible (see Discussion). 

remArks

The most characteristic character of the carapace of the new 
family is the depressed, undivided area, delimitated by a 
strongly rimmed and raised margin, here called ‘flange’, which 
is all along the concave posterior margin of the carapace and 
extends along most part of posterolateral margin (Figs 7; 9B). 
The flange is well visible in the counterpart (Fig. 6).

ASSOCIATED BRACHYURANS 

There are two other brachyurans from the Cenomanian Sierra 
Madre Formation of El Chango quarry. The crab (IHNFG-
4720) (Fig. 3F) is a podotreme, with preserved articulated 
chelipeds and pereiopods, noticeably long P2-P4 and “slightly 
reduced” P5. It corresponds to the species previously reported 
by Garassino et al. (2013: 269, fig. 4H-I) without being 
assigned to a genus and family; at first glimpse it might have 
a vague resemblance to crabs in the family Cenomanocarcini-
dae Guinot, Vega & Van Bakel, 2008, especially with regard 
to the slightly flattened P4, but it does not seem conspecific 
with Cenomanocarcinus renfroae Stenzel, 1945 (see Vega 
et al. 2010: fig. 8.7-8.9) and is regarded as “undetermined 
cenomanocarcinid”. 

Another specimen recently found (IHNFG-5617), part 
and counterpart (Fig. 3G, H), with a relatively poor preser-
vation, is a eubrachyuran with characters as follows: carapace 
trapezoidal, with inverted shape; dorsal surface with pustulose 
ornamentation; front wide; rostrum projected, bifid; orbits 
wide, with two fissures; pleon triangular; chelae strong; P2, 
P3 long and slender, with sharp, acute dactyli. Possible affin-
ities with the Tepexicarcinidae Luque, 2015 (Luque 2015b) 
need to be evaluated.

PHYLOGENETIC RELATIONSHIPS

is ArchAeochiApAsidAe n. fAm. A podotreme  
or An eubrAchyurAn?
Archaeochiapasidae n. fam. from the early Cenomanian 
(about 100 Ma ago) is not a basal podotreme family since 
an extremely wide thoracic sternum (Fig. 11) is interposed 
between the pleon and the appendages (see Guinot & Tava-
res 2001, 2003). Furthermore, it does not belong to the less 
basal podotreme clades that retain a pair of spermathecae at 
the extremity of sternal sutures 7/8 together with a portion of 
thoracic sternum exposed at each side of the pleon (Guinot 
1993; Guinot & Quenette 2005). That is the case of Dakoti-
cancroidea Rathbun, 1917, in which the exposed portion of 
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the sternum is either wide (Dakoticancridae Rathbun, 1917) 
or narrow (Ibericancridae Artal, Guinot, Van Bakel & Cas-
tillo, 2008) and where P4 and P5 (Ibericancridae) or only P5 
(Dakoticancridae) are conspicuously reduced and subdorsal. 
Despite the lack of a female specimen, in Archaeochiapasi-
dae n. fam. there is no evidence of dakoticancroid characters 
(Bishop 1981; Guinot 1993; Bishop et al. 1998; Artal et al. 
2008; Feldmann et al. 2013; Bishop 2016). On the other 
hand, Archaeochiapasidae n. fam. does not share the features 
of Cyclodorippoidea Ortmann, 1892 and Gymnopleura 

Bourne, 1922, both podotremes and with an oxystome con-
dition (Van Bakel et al. 2012: 13, 171, fig. 50; Guinot et al. 
2013: fig. 41), corresponding to the Archaeobrachyura sensu 
Guinot & Tavares 2003. 

It is easy to confuse podotreme crabs and dorippoids (Eubrach-
yura) because of a similar carapace structure, with dorsal grooves 
outlining a human ‘face’ and a similar dorsal location and reduc-
tion of last pereiopod(s). The distinction between cyclodorippids 
and dorippids, and more generally between crabs with female 
coxal gonopores versus female sternal gonopores (vulvae) has 

A

D

B

C

fig. 6. — Archaeochiapasa mardoqueoi n. gen., n. sp. holotype, male (IHNFG-5616). A, specimen photographed in situ at El Chango quarry; B-D, steinkern 
(counterpart): B, illuminated with oblique yellow light; C, illuminated with incident light and coated with ammonium chloride; D, illuminated with oblique, blue light 
and submerged in water. Scale bars: A, 1 cm; B-D, 5 mm.
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been clarified only in the recent past (Guinot 1977). This is 
the case of the Albian crab Hillius youngi Bishop, 1983, first 
considered as a possible eubrachyuran with dorippoid affinities 
(Bishop 1983a: fig. 8C, pl. 1, figs 8-11; De Grave et al. 2009; 
Schweitzer et al. 2010), but finally recognised as a podotreme, 
possibly related to either Cyclodorippidae Ortmann, 1892 
(Karasawa et al. 2011; Schweitzer & Feldmann 2011a) or ten-
tatively to Gymnopleura (Van Bakel et al. 2012; Guinot et al. 
2013; Jagt et al. 2015). Hence, the difficulty of identifying the 
fossils, and especially the early forms without the possibility of 
examining gonopores and thoracic sternum, and to differentiate 
the earliest representatives of Eubrachyura from the abundant 
and diversified Cretaceous podotremes.

The overall morphology of Archaeochiapasa mardoqueoi 
n. gen., n. sp. and, mainly, its very wide thoracic sternum 
(Fig. 11) are indicative of a true eubrachyuran; moreover, the 
conspicuous prominences on the pleonal somite preceding 
the telson (somite 6) (Fig. 12B) are interpreted as part of 
a typical heterotreme press-button mechanism that tightly 
locks the pleon (Guinot & Bouchard 1998). Although we 
have not examined a female, we can confidently asumme a 
location of the vulvae (female gonopores) on sternite 6, as 
in all eubrachyurans. The male gonopores are generally very 
difficult to discern on fossils, we are only assuming they are 
located on the P5 coxae (see Discussion).

At first sight, the body (mostly the counterpart, see Fig. 6) 
and the rostrum (Figs 7; 8; 9A) of Archaeochiapasa mardoqueoi 
n. gen., n. sp. look like an inachoidid or an inachid, but many 
characters seem not consistent with such an affiliation. Neither 
inachoidids nor inachids show the concave posterior carapace 
margin and the flange of Archaeochiapasidae n. fam. (Figs 7; 
8; 9B; 12C). In addition, the pleotelson (i.e., somite 6 fused to 
telson), which bears at its base the locking buttons, typical of 
both Inachidae MacLeay, 1838 and Inachoididae Dana, 1851 
(Guinot et al. 2013: figs 49C, D, 50A-D, F), does not exist in 
Archaeochiapasidae n. fam., where the male pleon consists of 
six free somites (1-3 being dorsally positioned) plus the telson 
(Figs 9B; 11; 12). Additionally, the last two legs of majoids may 
be modified but they are generally not markedly reduced, only 
P5 being sometimes slightly reduced or modified (Griffin & 
Tranter 1986), versus at least one of the two pairs (P4 or P5) 
reduced, only approximately half as much as P3, in the new 
family (Figs 9B; 12C). An exception is the oregoniid genus 
Chionoecetes Krøyer, 1838 (Rathbun 1925: 232, figs 88, 89, 
pls 84-91, 234), in which the P5 is significantly reduced (but 
not carried dorsally), with in addition a quadrate carapace 
and broad branchial regions in all species. In fact, the affini-
ties of Archaeochiapasidae n. fam. could be researched near 
the Oregoniidae Garth, 1958 (Garth 1958) that is the more 
basal majoid family (see below under this name). The laterally 
dilated hepatic and the postorbital regions forming an alate 
expansion in the extant Hyas coarctatus Leach, 1814 (Rathbun 
1925: 252, fig. 93, pls 94, 95: pl. 13), are reminiscent of the 
carapace shape found in A. mardoqueoi n. gen., n. sp. But, 
to our knowledge, a flange is never present in Majoidea, and 
we consider for the moment the Archaeochiapasidae n. fam. 
a eubrachyuran extinct family incertae sedis.

compArison with lecythocAridAe  
schweitzer & feldmAnn, 2009 
The most diagnostic and unusual feature of Archaeochia-
pasidae n. fam. is the carapace postero- and postero-lateral 
margin expanded into a flange corresponding to a depressed, 
undivided area, hollowed as a channel, and delimitated by 
a strongly rimmed, raised margin. This flange, also visible 
on the counterpart (Figs 6; 7; 9B), and clearly a part of the 
carapace, is unique to Eubrachyura. Such a characteristic 
feature is not shared by the majoid Inachoididae (Fig. 16A) 
and Inachidae, and by the Dorippoidea MacLeay, 1838, see 
below. Although Archaeochiapasidae n. fam. appears not to 
be a podotreme, it was nevertheless useful to explore whether 
some recognised podotreme taxa could exhibit a so strange 
and rare trait.

We found surprising resemblances with the family Lecytho-
caridae from the Upper Jurasssic of Europe, known only by 
several tiny and poorly sclerotised carapaces and which is 
therefore a carapace-based taxon, such as practically all the 
Jurassic brachyuran crabs. Actually, the Lecythocaridae seems 
not to exhibit a particularly thickened and raised border as in 
the Archaeochiapasidae n. fam.; however, the concave carapace 
posterior region is remarkably depressed in all lecythocarid 
species: this depressed area, called ‘rim’ by the authors, is some-
what reminiscent of the ‘flange’ of Archaeochiapasidae n. fam. 

It seems premature to recognise as homologous all the rims 
or flanges found in various Jurassic and Cretacous families 
assigned either to Homolodromioidea Alcock, 1900 or Glaess-
neropsoidea Patrulius, 1959: for example, a concave rimmed 
margin occurs in podotremes such as the Longodromitidae 
Schweitzer & Feldmann, 2008 or the Goniodromitinae 
Beurlen, 1932 (see Hyžný et al. 2015). This condition, per-
haps corresponding to a plesiomorphic character state, is not 
well documented.

The occurrence of the small crab in the Cenomanian of the 
Chiapas is a fortunate finding since what it teaches us allows 
better understanding the morphology of the tiny and similar-
looking lecythocarid crabs of the Upper Jurassic of Europe.

The genus Lecythocaris von Meyer, 1860, initially consid-
ered a “precursor” of the Majoidea (Patrulius (1959: 253) but 
assigned to the Prosopidae von Meyer, 1860 (Patrulius 1966: 
508, pl. 30, fig. 9) and included in Homolodromioidea (Van 
Straelen 1925: 163; Müller et al. 2000: figs 1, 7, 17J; see also 
Krobicki & Zatoń 2008: fig. 1) until Schweitzer & Feldmann 
(2009: 62, 94, tables 1, 6) establish the Lecythocaridae, with 
two species: L. paradoxa (von Meyer, 1858) (von Meyer 1860: 
215, pl. 23, fig. 31, as Prosopon paradoxum) and another 
one, L. obesa Schweitzer & Feldmann, 2009 (Schweitzer & 
Feldmann 2009: 99, figs 1.7, 6.6-6.8), with a conspicuous 
flange. The family was included in the Dromiacea De Haan, 
1833, within the Glaessneropsoidea Patrulius, 1959 (besides 
the superfamily Homolodromioidea), therefore considered a 
podotreme. 

Lecythocaridae was initially diagnosed by the globular 
swellings of the carapace and a large cardiac region extend-
ing to the posterior margin, both features “not seen in any 
other brachyurans” (Schweitzer & Feldmann 2009: 94). 
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The particular shape of the carapace posterior margin was 
described “with a broad, smooth, marginal furrow” (von Meyer 
1860: 216), later not especially noticed (see Schweitzer & 
Feldmann 2009: 94; Schweitzer et al. 2012: fig. 15.1a-c). 
According to Schweitzer & Feldmann (2009), the strong 
pustular ornamentation of lecythocarid crabs, as well as the 
inflated areas and deep grooves could have served as cam-
ouflage for a semi-cryptic lifestyle in hard substrates. All the 
known species are remarkably tiny (Schweitzer & Feldmann 
2009: table 6), often measuring less than 5.0 mm in width 
and never exceeding 10 mm; larger specimens, of double 
size, exist (B. van Bakel, pers. comm.).

Lecythocaris paradoxa, the type species, has a “broad, smooth, 
marginal furrow”, bordered by the “incised” (i.e., concave) 
rimmed posterior margin of carapace (von Meyer 1860: 216, 

translation by Schweitzer & Feldmann 2009: 96, 97, 98, 
fig. 6.1- 6.5, 6.8). Lecythocaris paradoxa, represented by the 
neotype fixed by Wehner (1988) and measuring 5.5 × 5.2 mm 
(see Wehner 1988: 65) (Fig. 13A) and now known by several 
specimens, has been recorded from the latest Kimmeridgian 
and Tithonian of several countries of Europe, e.g. Austria, 
Germany, Poland, Romania (see Quenstedt 1867: pl. 26, 
fig. 11, as Prosopon; Moericke 1899 (also quoted from 1889 
and 1897): 58, pl. 6, fig. 12, as Prosopon; Van Straelen 1925: 
357, fig. 163; Patrulius 1966: 509, pl. 30, fig. 9, as L. para-
doxa strambergensis; Glaessner 1969: R484, fig. 294.4; Weh-
ner 1988: 64, fig. 18, pl. 4, figs 8, 9; Müller et al. 2000: 52, 
figs 1, 7, 17J; Schweitzer & Feldmann 2009: 94, fig. 6.1-6.5, 
table 1; Schweigert & Robins 2016: fig. 2C, D; Schweitzer 
et al. 2018: fig. 17.11; Schweigert 2019). 

a1

p.c.

fl

r
d

fig. 7. — Archaeochiapasa mardoqueoi n. gen., n. sp., Chiapas, El Chango quarry, lower Cenomanian Cintalapa Member of Sierra Madre Formation, G. Carbot-Ch-
anona coll., holotype, male, 10.3 × 11.1 mm (IHNFG-5616): dorsal view, with proximal part of pleon (actually a1-a3) dorsally visible. Abbreviations: a1, pleonal 
somite 1; fl, flange; p.c., concave posterior border of carapace; r, thickened carapace border. Scale bar: 5 mm.
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The carapace shape of Lecythocaris paradoxa figured by Sch-
weigert & Robins (2016: fig. 2C) (Fig. 13A) differs from that 
of A. mardoqueoi n. gen., n. sp. (Fig. 6) by the ornamentation 
and grooves. In Lecythocaris stoicai Franţescu, 2011, from the 
late Oxfordian to early Kimmeridgian of Romania, the posterior 
rim is very conspicuously defined along the whole posterior 
margin (Franţescu 2011: 20, fig. 14). 

A “posterior rim” is found in Prolecythocaris hauckei Sch-
weigert & Robins, 2016, from the lower Kimmeridgian of 
Franconia, Germany (Schweigert & Robins 2016: 327, fig. 2A, 
B), with “the holotype in cuticle preservation and the paratype 
preserved as steinkern” (Fig. 13B). It is a very small species: the 
pentagonal carapace of the holotype mesures 3.6 × 4.0 mm, 
whereas the paratype mesures 5.9 × 6.4 mm. The mode of fossil 
preservation and the palaeoecology in a pelmicritic limestone 
are similar to those of Archaeochiapasa mardoqueoi n. gen., n. sp. 
Prolecythocaris rieberi Schweigert, 2019 from the Late Jurassic, 
late Kimmeridgian, measuring 3.6 × 4.0 mm and preserved 
with its calcified cuticle, is characterised by a smooth posterior 
rim in contrast with the coarsely pustulose dorsal surface, the 
inflated, coarsely tuberculated subhepatic region, the blunt 
trapezoidal rostrum, and the well developed cervical groove 
(Fig. 13C) (Schweigert 2019: fig. 2A-D). 

According to Schweigert (2019: 38) the co-occurrence in a 
coeval bed of the same area of Lecythocaris paradoxa and the 
stratigraphically younger Prolecythocaris rieberi supports the 
origin of Lecythocaridae at the northern Tethyan margin and 
a sister-group relationship between the two genera, i.e., sharing 
a common ancestor, as previously suggested by Schweigert & 
Robins (2016). Both Lecythocaris and Prolecythocaris Schweigert & 
Robins, 2016 inhabited relatively deep environments within 
sponge-microbial mound; representatives of Lecythocaris were 
considered a typical component of coral reef communities 
(Schweitzer et al. 2018). In conclusion, the record of both 
Prolecythocaris and the oldest specimen of Lecythocaris paradoxa 
led to the assumption (Schweigert 2019) that the southern Ger-
many could have been the originating area for Lecythocaridae.

One of the most differentiating characters between Lecytho-
caridae and Archaeochiapasidae n. fam. is the flange. In Lecytho-
caridae it is restricted to the carapace posterior border, with 
a slightly variable length depending on the carapace shape 
(Fig. 13A-C). In Archaeochiapasidae n. fam., the flange is 
longer, extending up along the postero-lateral margins (Figs 7; 
12C), and the narrow deeply depressed area is bordered by a 
raised, thicker rim. In A. mardoqueoi n. gen., n. sp. the first 
pleonal somites have been preserved extended dorsally, which 
corresponds to an unfolded pleon (Figs 7; 9B; 12A, C). In 
known Lecythocaridae the pleon has not been preserved: 
naturally folded pleon or only the result of taphonomy? Other 
differences are related to the huge rostrum in the lecythocarid 
specimens, so the protogastric process is preserved (versus a 
narrow rostrum in Archaeochiapasa n. gen., the protogastric 
process not extending beyond a pair of small tubercles, which 
are not seen in lecythocarid specimens). Shared characters by 
both lecythocarid genera (Lecythocaris and Prolecythocaris) and 
Archaeochiapasa n. gen. are the distinct grooves on the carapace 
dorsal surface.

According to all previous authors who were unable to examine 
the ventral traits, the Upper Jurassic Lecythocaridae was until 
now thought to belong to the Dromiacea (see for example 
Karasawa et al. 2011: tables 1, 2). What overall morphology of 
Archaeochiapasidae n. fam. teaches us leads us to assume that, 
despite their Jurassic age, Lecythocaridae could, just as well, 
be eubrachyurans. Nevertheless, the two families Archaeochi-
apasidae n. fam. and Lecythocaridae are quite distinct. Their 
grouping in a same superfamily is problematic and in any case 
premature. The only existing superfamily that could nonetheless 
be an eligible candidate to accommodate Archaeochiapasidae 
n. fam. and Lecythocaridae is the Majoidea, a crown group that, 
with its almost 1000 species, poses some of the most interesting 
problems for studies on brachyuran phylogeny. We share the 
opinion of Patrulius (1959: 253) who assumed that Lecytho-
caris could be a precursor of the majoid lineage, a hypothesis 
rejected by Schweitzer & Feldmann (2009: 95) arguing that the 
rostrum and the construction of the orbits were different. The 
orbital configuration is extremely diversified among Majoidea, 
varying from more or less incomplete to complete depending 
on the families/subfamilies. Schweitzer & Feldmann (2009) 
regarded the analogous shape of lecythocarids and majoids 
as, 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”. In contrast, 
the preserved ventral parts and pereiopods of A. mardoqueoi 
n. gen., n. sp. allow a comparison of both Archaeochiapasi-
dae n. fam. and Lecythocaridae with the Majoidea, especially 
with the Oregoniidae Garth, 1958 (Garth 1958), see below 
under this name.

As we have to believe that other glaessneropsoids, such as in 
the case of lecythocarids, could be by any chance eubrachy-
urans, the first precautionary step is to check whether the type 
genus and type species of Glaessneropsoidea, i.e., Glaessneropsis 
heraldica (Moericke, 1889) (quoted from 1897 by Schweitzer & 
Feldmann [2009], but from 1889 by Jagt et al. [2015]), from 
the Upper Jurassic (Tithonian of Czech Republic) and exclu-
sively known from carapace material (Schweitzer & Feldmann 
2009, 2010a), would not be an eubrachyuran. 

With regard to the extinct family Viaiidae Artal, Van Bakel, 
Fraaije, Jagt & Klompmaker, 2012, from the Albian-Cenoma-
nian (with Viaia Artal, Van Bakel, Fraaije, Jagt & Klompmaker, 
2012 and Heeia Wright & Collins, 1972), tentatively assigned 
to the Glaessneropsoidea, Artal et al. (2012: 405) rejected the 
hypothesis of a majoid relationship due to many distinctive 
characters that were discussed at length. A reappraisal of this 
family and many other glaessneropsoid representatives, Jurassic 
as well as Cretaceous, would be, however, not in vain.

Comparison with the oldest known eubrachyuran 
representatives 
A comparison with the eubrachyuran families, including 
some extinct taxa from the Cretaceous, is fully justified, even 
more when they are among the oldest known representaives 
of Eubrachyura. The oldest eubrachyuran groups are briefly 
outlined below, arranged by higher categories, and listed 
alphabetically. 
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componocAncroideA feldmAnn, schweitzer & 
green, 2008
Componocancridae Feldmann, Schweitzer & Green, 2008 
Componocancridae, from the Albian (c. 110-100 Ma) of 
North America (Shell Creek Shale of Montana), is the old-
est confirmed heterotreme eubrachyuran. The female of the 
type genus and species Componocancer roberti Feldmann, 
Schweitzer & Green, 2008 has a well preserved thoracic ster-
num with large vulvae, whereas it shows a low preservation in 
a male (Feldmann et al. 2008: fig. 2D, G). This is seemingly 
the oldest occurrence of a vulva known to date in Brachyura. 
The suprafamilial diagnosis, based on a poorly informative 
carapace but on exceptionally well preserved ventral parts 
(Feldmann et al. 2008: 505), indicated that all sutures were 

interrupted except for suture 6/7, therefore with sternites 
3-6 “fused axially and free laterally”, “sternites 7 and 8 free 
axially and laterally”, the condition of suture 7/8 (complete 
or not) being uncertain. The thoracic sternum is rather well 
developed but not very wide, and all sutures 4/5-7/8 are 
obliquely directed forwards. These features are combined 
with: elongate, narrow, triangular anterior shield (sternites 
1-3) deeply inserted between the mxp3; posterior sternites 
proportionally widened in both sexes; absence of median 
line; reduced P4 and smaller dorsal P5, supposedly “carried 
dorsally”, by inference to the reduced and dorsally directed 
sternites 7 and 8 (Feldmann et al. 2008: fig. 2A-G). 

Componocancridae, which displays an enigmatic combina-
tion of characters (Luque 2015b: 260), does not share sternal 

fl

fig. 8. — Archaeochiapasa mardoqueoi n. gen., n. sp., male 10.3 × 11.1 mm, holotype (IHNFG-5616): superposition of the decorticated crab carapace and the 
counterpart with cuticle to show ornamentation of dorsal surface. Abbreviation: fl, flange. Scale bar: 5 mm.
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traits with Dorippidae (Fig. 14) and Ethusidae. The different 
general shape of the thoracic sternum of C. roberti (sternites 
1-3 narrow, with triangular sternite 1; sternites 2+3 seemingly 
fused; suture 3/4 marked but not deep; suture 6/7 complete) 
does not support a dorippoid affiliation (sutures 4/5-7/8 all 
interrupted, with a different orientation in dorippoids). The 
set of characters of Componocancridae, which is clearly apart 
from other early-branching eubrachyuran clades (see Discus-
sion), is distinct from the archaeochiapasid condition.

dorippoideA mAcleAy, 1838 
Dorippidae MacLeay, 1838 and Ethusidae Guinot, 1977
A family that could show some similarities with Archaeochia-
pasidae n. fam. is the Dorippidae. Both share an incomplete 
folding of the first three pleonal somites, a wide thoracic 
sternum (leading to a coxo-sternal condition of the penis in 
Dorippoidea, see Guinot & Bouchard 1998: fig. 16; Guinot 
et al. 2013: figs 15-19), and a strong reduction of P4 and P5 
in contrast to the long P2 and P3. In Dorippidae, pleurites 5-7 
have their latero-external portions slightly exposed at the P2, 
P3, and P4 levels (Guinot et al. 2013: figs 46A, B, 47B), in a 
way somewhat similar to that of Inachoididae and Inachidae 
(see below), but this partial, hardly discernible exposure of 
certain pleurites is entirely different from the archaeochia-
pasid pattern, consisting of a depressed posterolateral and 
posterior area bordered by a strong rim. In addition, the 
strongly thickened posterior margin of the dorippid carapace 
is straight, instead of concave as in Archaeochiapasidae n. fam. 
The configuration of the branchiostegite cannot be inferred 
from the fossil Archaeochiapasa mardoqueoi n. gen., n. sp., so 
we do not know if it is reduced, weakly expanded ventrally 
as in Dorippidae, and how the carapace is exactly positioned 
(in Dorippidae the carapace simply rests close to the bases of 
P1-P3, which are laterally inserted). 

Similar differences separate Archaeochiapasidae n. fam. 
from the Ethusidae, in which the branchiostegite is more 
developed that in Dorippidae, so the carapace better envelops 
the cephalothorax, as in other Eubrachyura. We assume that 
the formation of the Milne Edwards openings as pterygos-
tomial slits, separated from the chelipeds due to the fusion 
of the sternite 3 with the pterygostome (thoracic sternum/
pterygostome junction) (Van Bakel et al. 2012: fig. 47D; 
Guinot et al. 2013: fig. 42C), and which are unique struc-
tures of Dorippidae (not in present in Ethusidae where the 
condition is similar to that of other Brachyura), is correlated 
to the weak development of the branchiostegite.

The thoracic sternum of Dorippidae (Fig. 14) is wide, with 
sutures 4/5-7/8 all interrupted, the suture 5/6 having a marked 
curve that receives the press-button, and the suture 3/4 being 
strongly marked, ending in a boutonniere, the perforation 
of the cuticle corresponding to an invagination. The pleon is 
posteriorly positioned, with the first somites dorsally exposed.

It is surprising that Dorippidae and Ethusidae have their 
oldest known representatives only very late, in the Eocene: 
for instance, Bartethusa hepatica Quayle & Collins, 1981 and 
Medorippe ampla Garassino, de Angeli, Gallo & Pasini, 2004 
(Dorippidae), and Ethusa evae Müller & Collins, 1991 (Ethusi-

dae) (Garassino et al. 2004; De Angeli et al. 2009; Jagt et al. 
2015). For most, unfortunately thoracic sternum and pleon are 
not known. To our knowledge, the only fossil dorippid with 
well preserved ventral parts is Heikeopsis tuberculata (Morris & 
Collins, 1991, as Heikea) from the Miocene Lower Miri Forma-
tion, Sarawak (Morris & Collins 1991: fig. 1a, 1b seemingly 
representing an inverted ventral view carapace), and redescribed 
with new material by Collins et al. (2003: 200, pl. 1, fig. 5a-d, 
as Heikea): the Milne Edwards openings are clearly recognisable 
and the curvature of the suture 5/6 is discernible (see Guinot & 
Bouchard 1998: fig. 16A, B; Guinot et al. 2013: fig. 42C), all 
typical characters for the family Dorippidae.

Telamonocarcinidae Larghi, 2004 
Dorippoidea is represented in the fossil record since the early 
Albian by the family Telamonocarcinidae Larghi, 2004 (fam-
ily status in Guinot et al. 2013: 268, 306) (see Larghi 2004; 
Schweitzer & Feldmann 2011; Luque 2015b; Ossó 2016; 
Charbonnier et al. 2017), with Telamonocarcinus Larghi, 2004 
and Eodorippe Glaessner, 1980.

Telamonocarcinus antiquus Luque, 2015 (Luque 2015b: 
fig. 2A), from the upper Aptian-lower Albian of Colombia, 
only known by dorsal carapace with a concave posterior 
border (as in basal podotremes and Archaeochiapasa n. gen.) 
and a rough dorippoid aspect, may well represent the oldest 
known eubrachyuran (Luque et al. 2017). Telamonocarcinus 
gambalatus Larghi, 2004, type species of the genus, from 
the Cenomanian of Lebanon (Fig. 15) (Larghi 2004: 539, 
figs 5, 6, 7.2-7.8; see also Garassino et al. 2008: 61; Guinot 
et al. 2013: 188, 306; Luque 2015b: fig. 2B; Charbonnier 
et al. 2017: 207, figs 451-469), shares with Archaeochiapasa 
mardoqueoi n. gen., n. sp. several features: P2 and P3 long; at 
least one of the last two pereiopods reduced; thoracic sternum 
very wide; pleon small, posteriorly positioned, with subdorsal 
first somites; but the carapace shape is distinctive. Telamono-
carcinus sp., from the Cenomanian of Japan (Luque 2015b: 
fig. 2C, D), and Telamonocarcinus cf. gambalatus Garassino 
et al. (2008), from the Cenomanian-Turonian of southern 
Morocco (Garassino et al. 2008), which are only known by 
carapaces that do not allow a complete comparison, yet they 
seem different enough from Archaeochiapasidae n. fam.

Eodorippe spedeni Glaessner, 1980, from the Campan-
ian-Maastrichtian of New Zealand (Glaessner 1980: fig. 13, 
13A) and type species of the genus, missing ventral characters, 
has a well preserved, typically dorippoid carapace, with, how-
ever, a concave posterior margin that is not found in extant 
members but plausibly in earliest members; the “long and 
narrow, spatulate, pointing forward rostrum” in the sktech of 
Glaessner (1980: 185, fig. 13A), could simply correspond to 
the endostomial gutter that projects anteriorly in the median 
incision of the front and visible dorsally to a lesser extent in 
extant dorippoids (see Guinot et al. 2013: 188, 189). The new 
figure and redescription of the holotype (seemingly without 
an extremely long “rostrum”) by Luque (2015b: 256, fig. 2E) 
support the hypothesis of true dorippoid affinities. Eodorippe 
binodosa Collins, Kane & Karasawa, 1993, from the Cenoma-
nian of Japan (Collins et al. 1993: 303, fig. 2.6), tentatively 
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assigned to Telamonocarcinidae by Larghi (2004) and Guinot 
et al. (2013: 188, as Telamonocarcinus binodosus), and again 
studied by Luque (2015b: 256, fig. 2F) who gave an excel-

lent figure of the holotype, is likely a dorippoid. Schweitzer 
(2001) reported unpublished occurrence of Eodorippe from 
the Cretaceous of Oregon. 

A

a1

a2

a3

B
fl

ro

p.c.

P

fig. 9. — Archaeochiapasa mardoqueoi n. gen., n. sp., male 10.3 × 11.1 mm, holotype (IHNFG-5616): A, close-up of front and rostrum; B, close-up of posterior portion 
of carapace. Abbreviations: a1-a3, pleonal somites 1-3; p.c., concave posterior border of carapace; P, reduced P4 or P5; ro, rostrum. Scale bars: A, 2 mm; B, 2.5 mm.
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According to Guinot et al. (2013) and Luque (2015b) 
Telamonocarcinus and Eodorippe, with both the Old and 
New World occurrences and which have not survived the 
K/Pg extinction (Schweitzer 2001; Schweitzer & Feldmann 
2005), are true dorippoids, distinct from both Dorippidae 
and Ethusidae, and also from Archaeochiapasidae n. fam.

Goniochelidae Schweitzer & Feldmann, 2011
The dorippoid affinities of Goniochele Bell, 1858, from the 
Eocene, suggested by Glaessner (1969) and Guinot et al. (2008: 
709), have been recognised by the establishment of a separate 
family within Dorippoidea, Goniochelidae (see Schweitzer & 
Feldmann 2011), a widely accepted status (Jagt et al. 2015; 
Luque 2015b: fig. 4; Luque et al. 2017). The dorsal position 
of P4 and P5, evident from the disposition of their coxae, and 
the concave posterior margin of the carapace are plesiomor-
phic traits that are shared with Archaeochiapasidae n. fam. 
(however, in the latter only one of the last two pereiopds, P4 
or P5, is preserved, being only about half as much as P3) but 
the carapace and the thoracic sternum (Collins & Jakobsen 
2004: pl. 2, figs 1-4) are quite distinct (see discussion in Gui-
not et al. 2013: 201). The posterior margin is thickened but 
the presence of a flange or ‘rim’ should be verified.

goneplAcoideA mAcleAy, 1838 
Mathildellidae Karasawa & Kato, 2003
The Mathildellidae, with Mathildella Guinot and Richer de 
Forges, 1981 as type genus and including a large number of 
fossil taxa such as Branchioplax Rathbun, 1918, Tehuacana 
Stenzel, 1944, and Prebranchiopax Vega & Ahyong, 2018, 
and recently evaluated by Vega et al. (2018), is distinct from 
Archaeochiapasidae n. fam. (see Karasawa & Kato 2003; 
Beschin et al. 2018). 

hymenosomAtoideA mAcleAy, 1838
See Discussion.

mAjoideA sAmouelle, 1819
Inachidae MacLeay, 1838
The taxonomy of the Inachidae was recently significantly 
modified (Marco-Herrero et al. 2013), notably with the 
removal of several genera for a placement within the Orego-
niidae (see below under this name). According to the results 
of Rice (1980: fig. 17; 1983: fig. 2), Clark & Webber (1991) 
and Marques & Pohle (1998), the exclusion of Macrocheira 
De Haan, 1839 from the Inachidae has been proposed, with 
the recognition of the Macrocheiridae Dana,185l by Guinot 
& Bouchard (1998: 658) and Guinot et al. (2013: 231). The 
skeletal configuration of Inachidae is different from that of 
Inachoididae. The pleurites 5-8 (in particular 5, 8) are much 
less exposed and remain detached from the carapace edge, 
only showing as pointed, minute sclerites, so the carapace 
is not inserted into a setting gutter (Guinot 2012; Guinot 
et al. 2013: fig. 49A). It is likely that this character cannot 
be distinctly visible in fossil inachids, which are only known 
since the Cenozoic (Jagt et al. 2015), with e.g. Planobranchia 
palmuelleri Artal, Van Bakel & Onetti, 2014, from the middle 

Eocene of Catalonia, Spain (Artal et al. 2014). Carapace of 
P. palmuelleri shows inflated branchial regions, an extended 
posteriorly cardiac region, a convex, notably rimmed posterior 
margin merging with the posterolateral margin, the both nearly 
occupying the maximum carapace width. Planobranchia laevis 
(Lőrenthey, 1909) and P. simplex (Remy in Gorodiski & Remy, 
1959) from the Eocene, referred to the Majidae in Majinae 
Samouelle, 1819 rather than in Micromaiinae Beurlen, 1930 
by Schweitzer & Feldmann (2010b: 407, fig. 2A, B), has a 
narrower carapace, with similar characters. A comparison 
with Lecythocaris paradoxa would be interesting. See also 
Beschin et al. 2018.

Inachoididae Dana, 1851
Inachoididae shows an exposure of the latero-external portions 
of pleurites 5-8 that extend beyond each side of carapace, by 
being calcified and ornamented like the dorsal surface (Fig. 16A). 
All of this results in the formation of a strip divided in several 
portions (each exposed portion corresponding to each pleu-
rite 5 to 8) and in the insertion of the carapace into a setting 
gutter (marking the separation between the covered internal 
portion of the pleurites and their uncovered latero-external 
portion). The arthrodial cavities of pereopods become placed 
in the same plane as the carapace, in relation with the weakly 
developed or even suppressed branchiostegite beyond the P1. 
The ‘incorporation’ of lateral parts of the pleurites (and also of 
the first male pleonal somite) into the cephalothorax is only 
a false, misleading appearance (and many authors, such as 
Rathbun 1925; Garth 1958, have been invariably mistaken). 
In Inachoididae the exposed areas beyond the sides of the 
carapace are a part of the axial skeleton (Drach & Guinot 
1982, 1983; Guinot 1984; Guinot & Richer de Forges 1997; 
Santana 2008; Guinot 2011b, 2012; Guinot et al. 2013; 
Colavite et al. 2019). Conversely, in Archaeochiapasidae 
n. fam. the depressed and rimmed strip unambiguously is a 
part of the carapace itself. 

The inachoidid thoracic sternum (Fig. 16B) is wide or very 
wide, with a conspicuous anterior shield inserted between the 
mxp3 and with a developed, medially inflated sternite 3; suture 
3/4 is laterally visible, medially prolonging in deep depression; 
sutures 4/5-7/8 are all interrupted, with distant interruption 
points; a median line extends along sternites 7 and 8. There 
is in some species a sternum/pterygostome junction thanks to 
a curved extension of sternite 4 (Fig. 16C). The rather long 
male pleon has all somites free, except for somite 6 fused to 
telson (pleotelson).

Fossils assigned to Inachoididae are reported only since the 
early Eocene (Schweitzer et al. 2010; Jagt et al. 2015). Pyro-
maia inflata Collins & Morris, 1978, from the early Eocene of 
Pakistan (Collins & Morris 1978: pl. 116, figs 7-9), in which 
is preserved the thoracic sternum, and Eoinachoides senni Van 
Straelen, 1933, from the Upper Eocene of Venezuela (Van 
Straelen 1933: fig. 3; see Artal et al. 2014), do not show the 
special configuration of the carapace margins, even if this is 
a feature difficult to discern on the photographs. Fortunately, 
the lower Miocene Eoinachoides sp. reported from Venezuela 
by Aguilera et al. (2010: fig. 6.3.5) clearly exhibits the cara-
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fig. 10. — Archaeochiapasa mardoqueoi n. gen., n. sp., male 10.3 × 11.1 mm, holotype (IHNFG-5616): A, close-up of mxp3, with developed exopodite; B, C, left 
and right chelipeds. Abbreviations: ex, exopodite; i, endopodite ischion; m, endopodite merus; t.s., thoracic sternum. Scale bars: A, 1 mm; B, C, 2 mm.
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pace border flanked by the typically exposed pleurites. The 
rather wide thoracic sternum can be compared to that of the 
extant Anasimus latus Rathbun, 1894 figured by Guinot & 
Richer de Forges (1997: fig. 12D) and Santana (2008: fig. 6C), 
which confirms that Eoinachoides sp. is a true inachoidid. 
Vicetiulita granulata De Angeli & Ceccon, 2015, from the 
early Eocene (Ypresian) of Monte Magrè, northern Italy (De 
Angeli & Ceccon 2015: fig. 2:1, 2), does not seem to show 
the typical inachoidid carapace border but however reminds 
Paradasygyius depressus (Bell, 1835) and Paulita tuberculata 
(Lemos de Castro, 1949) (Fig. 16A) (see Guinot 2012) with 
which it has been related. 

Oregoniidae Garth, 1958 
All datasets, morphological (Rathbun 1925; Garth 1958; 
Griffin & Tranter 1986), larval (Rice 1981, 1983, 1988; 
Clark & Webber 1991; Pohle 1991; Marques & Pohle 1998; 
Marco-Herrero et al. 2013), spermatozoal (Tudge et al. 2014) 
and genetic (Hultgren et al. 2009; Chen et al. 2019: fig. 3; 
Marco-Herrero et al. 2013: fig. 7; Ma et al. 2019: fig. 1), sup-

port the Oregoniidae as the most basally branching majoid 
family. The family Oregoniidae is the only majoid group 
unambiguously resolved as monophyletic (Hultgren et al. 
2009: 447). Actually, most majoid families are paraphyletic, 
the Oregoniidae and the Inachidae + Inachoididae groups 
forming a clade in unconstrained analyses (Marques & Pohle 
2003; see Guinot et al. 2013; Davie et al. 2015). Oregoniids 
were considered primarily limited to boreal regions (unlike 
the majority of majoid families whose species are worldwide 
distributed) until several new Indo-West Pacific genera were 
transferred to the family, in their own subfamily, the Pleista-
canthinae Števčić, 2005: Bothromaia Williams & Moffitt, 
1991, Ergasticus A. Milne-Edwards, 1882, Parapleisticantha 
Yokoya, 1933, Pleistacantha Miers, 1879, and Pleisticanthoides 
Yokoya, 1933 (Marco-Herrero et al. 2013; Ng et al. 2017). 
The Oregoniinae Garth, 1958 accommodates the two boreal 
genera Hyas Leach, 1814 and Chionoecetes.

The carapace shape of extant species as Hyas coarctatus, 
with laterally dilated hepatic and postorbital regions form-
ing an alate expansion, displays real similarities with that 
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fig. 11. — Archaeochiapasa mardoqueoi n. gen., n. sp., male 10.3 × 11.1 mm, holotype (IHNFG-5616): thoracic sternum and pleon. Abbreviations: a4-a6, pleonal 
somites 4-6; t, telson; 3-8, thoracic sternites 3-8; 4/5, 5/6, 7/8, sternal sutures 4/5, 5/6, 7/8. Scale bar: 3 mm.
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fig. 12. — Archaeochiapasa mardoqueoi n. gen., n. sp., male 10.3 × 11.1 mm, holotype (IHNFG-5616), close-up of pleon: A, first three somites (a1-a3) in dorsal 
position; B, last somites plus telson; C, close-up of posterior portion of carapace, with first three pleonal somites and reduced P4 or P5. Abbreviations: a1-
a3, pleonal somites a1-a3 in dorsal position; a4-a6, pleonal somites 4-6, ventrally folded; b.p., location of pleonal socket covering sternal press-button; fl, flange;  
P, P4 or P5; r, thickened carapace border; t, telson. Scale bars: A, 2 mm; B, 1 mm; C, 3 mm.
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of A. mardoqueoi. Another extant oregoniid Chionoecetes 
tanneri Rathbun, 1893, possesses significantly reduced P5 
and moderately long P4 compared to the very long P2-P3, a 
quadrate carapace with broad, swollen branchial regions and 
deeply depressed interbranchial space (Rathbun 1925: 232, 
figs 88, 89, pls 84-91, 234; Breton 2009: fig. 9). The genus 

Chionoecetes, in which all species have reduced, although not 
carried dorsally, P5, shows evident relationships between the 
Archaeochiapasidae n. fam. and the Oregoniidae. The genus 
Pleistacantha and allies (Pleistacanthinae Števčić, 2005), despite 
a quite different carapace ornamentation, show some similar 
characteres, e. g. a prominently swollen branchial regions with 
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fig. 13. — Lecythocaridae Schweitzer & Feldmann, 2009 (Glaessneropsoidea Patrulius, 1959): A, Lecythocaris paradoxa (von Meyer, 1858), Oberjura-Massenkalke 
Formation, late Jurassic, latest Kimmeridgian, Beckeri Zone, Oerlinger Tal near Ulm, Germany: cast of neotype, 5.5 × 5.2 mm (GPIT/58/26/11); B, Prolecytho-
caris hauckei Schweigert & Robins, 2016, early Kimmeridgian, Arzbzeg Formation, Hypselocyclum Zone, Titting, Bavaria, Germany: holotype 3.6 × 4.0 mm, 
in cuticle preservation (SMNS 70326/1) (see Schweigert & Robins 2016: fig. 2C, A, respectively); C, Prolecythocaris rieberi Schweigert, 2019, Upper Jurassic, 
Oberjura-Massenkalk Formation, late Kimmeridgian, Acanthicum Zone, Donzdorf, southwestern Germany: holotype, 3.6 × 4.0 mm (SMNS 70451) (Schweigert 
2019: fig. 2A): see the inflated subhepatic regions. Abbreviations: p.c., concave posterior border of carapace; fl, flange. All photographs by Günter Schweigert 
and courtesy of G. Schweigert. Scale bars: 2 mm. 
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inner margins almost touching along the carapace midline, 
a carapace posterior margin that is gently concave in some 
species and first pleonal somites not folded ventrally in some 
species (Marco-Herrero et al. 2013; Ng et al. 2017).

The thoracic sternum, not very often documented in the 
Majoidea, is rather wide in Hyas coarctatus (Rathbun 1925: 
pl. 95), Chionoecetes spp. (Rathbun 1925: pls 85, 87, 89, 91), 
Cyrtomaia Miers, 1886 (Guinot & Richer de Forges 1982: 
fig. 2A; see Marco-Herrero et al. 2013) and in Pleistacantha 
species (Ng et al. 2017: figs 9A, C, E, 11C) but however not 
so wide as in A. mardoqueoi n. gen., n. sp. (Fig. 11), and the 
pleon is quite distinctive. 

All the fossil oregoniid members are relatively recent, the earli-
est fossil record of the genus Hyas Leach, 1814, H. meridionalis 
Glaessner, 1928 from the early Middle Miocene (Glaessner 
1928: pl. 3, fig. 15), Hyas oranensis Van Straelen, 1936 (Van 
Straelen 1936: pl. 33, fig. 2) and Hyas tsuchidai Imaizumi, 
1952 (Imaizumi 1952: figs 1-5; Kato et al. 2014: pl. 1, 
figs 1, 2) are not well informative while the early Pliocene Hyas 
tentokujiensis Kato, Nakashima & Yanagisawa, 2014 (Kato 
et al. 2014: pl. 3, figs 1-4) shows the same characteristics as 
the extant Hyas. Fossil Chionoecetes are known from the late 
Pleistocene (Miller & McGovern 1997). The family includes 
Oregonia spinifera Schweitzer, Feldmann, Gonzáles-Barba & 
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fig. 14. — Dorippidae MacLeay, 1838 (Dorippoidea MacLeay, 1838): Medorippe lanata (Linnaeus, 1767), male, Mediterranean Sea (MNHN, skeleton prepared 
by S. Secretan): thoracic sternum, without pleon. Abbreviations: b.p., press-button located in curved sternal suture 5/6; cx1, cx5, P1, P5 coxae; G1, G1, first 
and second gonopods; j, sternum/pterygostome junction; m.o., Milne Edwards opening as pterygostomial slit; P, perforation at the end of sternal suture 3/4; 
3-8, thoracic sternites 3-8; 3/4-6/7, sternal sutures 3/4-6/7. Photography by Barry van Bakel and courtesy of B. van Bakel. Scale bar: 1 cm. 
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Vega, 2002 from the Oligocene El Cien Formation of Baja 
California Sur (Schweitzer et al. 2002).

There is conclusive evidence to advocate for an eubrachyuran 
affilliation of the family Lecythocaridae and for an extinct 
representative of the Majoidea; it can be reliably associated 
with the extant family Oregoniidae.

Priscinachidae Breton, 2009
The earliest known majoid family is the Priscinachidae, repre-
sented by two monotypic genera reported from the upper Albian 
of northern Spain in reef carbonates: Cretamaja Klompmaker, 
2013 (with C. granulata Klompmaker, 2013) and Koskobilius 
Klompmaker, 2013 (with K. postangustus Klompmaker, 2013) 
(see Klompmaker 2013; Klompmaker et al. 2013). The type 
genus of the family, Priscinachus Breton, 2009 (with P. elon-
gatus Breton, 2009), was based on four incomplete specimens 
collected from two lower Cenomanian exposures in the western 
Paris Basin (Breton 2009: figs 3-8). Priscinachidae is an extinct 
family that is among the oldest record not only for the Majoidea 
but also for the Eubrachyura. All priscinachids have a narrow, 
much longer than wide carapace, may be pyriform, a bifid ros-
trum, and an areolated, ornamented, pustulose dorsal surface 
(with large, subcircular orbits directed forward and upward in 
C. granulata). Unfortunately, only the dorsal carapace of these 
spider crabs is preserved, which considerably limits the com-
parison with Archaeochiapasa mardoqueoi n. gen., n. sp. Nev-
ertheless, the differences (the carapace is wider than long in A. 
mardoqueoi n. gen., n. sp., whereas it is much longer than wide 
in the Priscinachidae: two times as long as wide in P. elongatus, 
one third longer than wide in C. granulata) are so evident that 
close affinities are not suspected. 

Other fossil Majoidea Samouelle, 1819
The fossil record of the Majoidea is rather scarce, with its first 
appearance in the Early Cretaceous (see above), with other first 
occurrences common since the Miocene and with most reports 
from the Eocene to the Pleistocene of Europe (for an overview, 
see Klompmaker et al. 2015b). In several extant majoid families 
there is a weak exposure of pleurites 6 and 7 beyond the carapace 
shown as triangular sclerites at the P3, P4 coxae levels; therefore, 
the carapace does not lie inside a gutter (Guinot et al. 2013: 232).

The status of Micromaiinae Beurlen, 1930 (type species: 
M. tuberculata Bittner, 1875) (see Schweitzer & Feldmann 2010b; 
Feldmann et al. 2011; Artal et al. 2014) should be reviewed.

 Stenocionops primus Rathbun, 1935, from the lower Campa-
nian or Santonian of the United States, based on the proximal 
portion of the right palm (Rathbun 1935: 58, pl. 13, figs 9-12) 
and assigned to the Majidae with respect to its strong resem-
blance to that of extant species of Stenocionops Desmarest, 1823, 
represents a doubtful occurrence (Bishop 1986; Breton 2009). 
If its status is confirmed, it would be ascribed to the Mithraci-
dae MacLeay, 1838 (Klompmaker et al. 2015b: fig. 1, table 1). 
Chondromaia antiqua Feldmann, Schweitzer, Baltzly, Bennett, 
Jones, Mathias, Weaver & Yost, 2013, based on an incomplete 
carapace from the lower Maastrichtian of the Mount Laurel 
Formation of New Jersey, USA (Feldmann et al. 2013: fig. 15), 
is considered the oldest representative of Majidae. The unnamed 

crab from the Maastrichtian Cárdenas Formation, Mexico, which 
lacks frontal and anterolateral regions and tentatively assigned 
to the Majidae by Vega et al. (1995: fig. 5), was considered 
doubtful (Breton 2009). The members of the extinct subfam-
ily Micromaiinae Beurlen, 1930 and all other fossil majoids are 
common in the Paleogene and later (Schweitzer et al. 2010; Jagt 
et al. 2015). Archaeochiapasidae n. fam. is quite different from 
all these majoids. 

mArocArcinidAe guinot, de Angeli & gArAssino, 2008, 
superfAmily incertae sedis 
Marocarcinidae, from the Upper Cretaceous (Cenomanian-
Turonian) of Gara Sbaa (Kem Kem) Lagerstätte (Martill et al. 
2011), shows apparent similarities with the Componocancridae, 
e.g. an ovoid thoracic sternum, with a narrow triangular shield, 
a developed sternite 4, interrupted sternal sutures 4/5, 5/6 and 
7/8 and seemingly complete suture 6/7 (Guinot et al. 2008: 
figs 1B, 2); but the elongate, strong, not dorsal P4 and P5 and 
the presence of a median line extending along sternites 7 and 8 
are distinctive, whereas the precise condition of sutures 6/7 and 
7/8 needs to be verified in males of the two families.

Marocarcinus pasinii Guinot, De Angeli & Garassino, 2008 
shares with Romualdocarcinus salesi Prado & Luque in Prado 
Luque, Barreto & Palmer, 2018 (?Eogeryonidae Ossó, 2016, 
see below) three anterolateral teeth on the carapace margin and 
a bifid rostrum with secondary lateral spines, but it has smaller 
orbits, lacks orbital fissures, and shows different cervical and 
branchiocardial grooves (see Prado et al. 2018). There is no affini-
ties between Marocarcinidae and Archaeochiapasidae n. fam. 

pAlicoideA bouvier, 1898 
Palicidae Bouvier, 1898
In the fossil Palicidae, which are rare in the fossil record and 
known only from the Eocene to Oligocene (Beschin et al. 1996; 
De Angeli & Beschin 2000; Beschin & De Angeli 2003; Mül-
ler 2006; De Angeli & Ceccon 2014; Jagt et al. 2015; Beschin 
et al. 2018), the thoracic sternum, the pleon, and the fragile, 
reduced P5, carried dorsally for camouflage (Guinot & Wick-
sten 2015), are not preserved. The family is likely basal such 
as Archaeochiapasidae n. fam. but relationships between these 
two lineages are not supported. Most evidence places the family 
close to the Dorippidae (Guinot et al. 2013).

?portunoideA rAfinesque, 1815 
Eogeryonidae Ossó, 2016 
Based on Eogeryon elegius Ossó, 2016, from the late Cenoma-
nian of Condemios de Arriba, Guadalajara, Spain, the family 
Eogeryonidae, with a relatively narrow thoracic sternum, a short, 
four-tipped rostrum, proportionally long P2-P4, massive che-
lae, and P5 not preserved but seemingly smaller and subdorsal, 
was assigned to Portunoidea. The recently established taxon 
Romualdocarcinus salesi, from the upper Aptian-lower Albian 
Romualdo Formation of the Santana Group, Araripe Basin, 
Brazil, only represented by plural carapaces, considered to fit 
within Eubrachyura and tentatively assigned to Eogeryonidae, 
shares with Eogeryon a sub-hexagonal to sub-square carapace, 
anterolateral margins with three spines, wide orbits, and an 
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elongated, bifid rostrum with secondary lateral spines (Prado & 
Luque in Prado et al. 2018: fig. 4). No main characters are shared 
with Archaeochiapasidae n. fam., except for the concave posterior 
margin of the carapace in the puzzling R. salesi.

Lithophylacidae Van Straelen, 1936 
The comparison between Lithophylacidae, from the Upper 
Cretaceous (Cenomanian) of France (Breton & Collins 2007), 
and Archaeochiapasidae n. fam. is superfluous in view of all 
the differences, both on the dorsal and ventral carapace, and 
also the pereiopods. The main shared trait is the wide thoracic 
sternum, however proportionally less wide in Litho phylax trigeri 
A. Milne-Edwards & Brocchi, 1879, which fortunately reveals 
the condition of all the sutures, a median line on sternite 7, and 
subdorsal, reduced sternite 8 leading to a reduced, dorsal P5 
(Guinot & Breton 2006). A specialised stridulatory apparatus 
is present. The basal position of Lithophylacidae within the 
Portunoidea Rafinesque, 1815, suggested by several authors 
(Karasawa et al. 2008; Ossó 2016), precludes any relationships 
with Archaeochiapasidae n. fam. 

Icriocarcinidae Števčić, 2005
Icriocarcinidae, an extinct family whose representatives occurred 
in the Upper Cretaceous (late Campanian-Maastrichtian) and 
showing a wide geographic distribution during the Cretaceous, 
with Icriocarcinus xestos Bishop, 1988, from the late Campanian, 
and Branchiocarcinus Feldmann & Vega, 2005, from the Cam-
panian-Maastrichtian, is considered to occupy a basal position 
within the Portunoidea (Karasawa et al. 2008; Teodori et al. 2013; 
Phillips et al. 2014; Nyborg et al. 2014; Jagt et al. 2015; Ossó 
2016). Among others, the inverted subtrapezoidal carapace, the 

very wide orbits all along the carapace anterior margin, the long 
pseudorostrum, and the modified P5 dactyli are all characters 
that differentiate it from Archaeochiapasidae n. fam. 

Longusorbiidae Karasawa, Schweitzer & Feldmann, 2008  
and Carcineretidae Beurlen, 1930
Members of Longusorbiidae such as Longusorbis Richards, 1975, 
from the Coniacian-Campanian of the Pacific Coast of North-
ern and Central America, Binkhorstia Noetling, 1881, from the 
Maastrichtian of Europe, and members of Carcineretidae Beurlen, 
1930 (as Carcineretes Beurlen, 1930, from the Maastrichtian, 
and Woodbinax Stenzel, 1952 from the Cenomanian), included 
among Portunoidea (see comparisons in Ossó 2016), are clearly 
distinguishable from Archaeochiapasidae n. fam. 

Other fossil Portunoidea
Ophthalmoplax Rathbun, 1935, from the Upper Cretaceous of 
North and South America (Vega et al. 2013), also known from the 
Upper Cretaceous (Campanian) of Morocco (Ossó-Morales et al. 
2010) and recently found from the Campanian of Brasil (Pralon 
et al. 2017), was assigned to the Macropipidae Stephenson & 
Campbell, 1960. No relationships with the Archaeochiapasidae 
n. fam. can be detected.

retroplumoideA gill, 1894 
Archaeopidae Karasawa, Kishimoto, Ohara & Ando, 2019
The family Archaeopidae, recently established to accommo-
date the genus Archaeopus Rathbun, 1908 (type species by 
monotypy: A. antennatus Rathbun, 1908) previously included 
in Retroplumidae, was distinguished on the basis of carapace, 
sternal and pleonal characters (Karasawa et al. 2019).

fig. 15. — Telamonocarcinidae Larghi, 2004 (Dorippoidea MacLeay, 1838): thoracic sternum of Telamonocarcinus gamabalatus Larghi, 2004, Sannine Formation, 
Cenomanian, Hadjoula, Lebanon (AO467, Private Collection Àlex Ossó). Photography by Àlex Ossó and courtesy of À. Ossó.
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Retroplumidae Gill, 1894 
Retroplumidae, represented by a reduced number of 
extant representatives (only two genera and ten species; 
see Ng et al. 2008: 181), but known from many fossils, 
was an old flourishing group since the Cretaceous from 
soft bottoms similar to that of extant members; it sur-
vived the K/Pg extiction, reaching its greatest diversity 
in the Eocene (Saint Laurent 1989; Vega & Feldmann 
1992: fig. 7; Artal et al. 2006; Jagt et al. 2015; Hyžný 
et al. 2016). The clearly coxal gonopores (no coxo-sternal 
condition) determined its inclusion in the Heterotremata 
(Guinot 1978: 25) instead of the previous assignation to 
thoracotremes (or catometope crabs); its apomorphic fea-
tures set the clade apart from other Eubrachyura, hence 
its elevatation to suprafamilial rank, Retroplumoidea by 
Saint Laurent (1989). Cristipluma Bishop, 1983 is known 
from the upper Campanian of the Mississippi Embayment 
(Bishop 1983b: 428, figs 3K, 8A-C). Guinot et al. (2013: 
fig. 34) examined its morphology, in particular its genital 
region; the thoracic sternum is wide, with parallel and 
interrupted sutures 4/5-7/8 in extant members as in fos-
sil genera such as Costacopluma Collins & Morris, 1975 
(Fig. 17) (Fraaije et al. 2006; Nyborg et al. 2009: fig. 4) or 
fossil Retropluma Gill, 1894 (Hyžný et al. 2015: fig. 5D, 
E; Gašparič & Križnar 2017: fig. 3B; Gašparič et al. 2019: 
fig. 5.3-6), and compared it with close eubrachyuran line-
ages, e.g. the Palicoidea and Hexapodoidea Miers, 1886. 
The reduced, dorsal and re-entrant P5, preserved in the 
smallest fossil representative described to date, R. minuta 
Gašparič, Hyžný, Jovanović, Ćorić & Vrabac, 2019 from 
the Middle Miocene, lower Badenian (Gašparič et al. 
2019: figs 4.5, 5.2, 6.6), is an apomorphic trait, unique 
to Brachyura. 

tepexicArcinoideA luque, 2015 
Tepexicarcinidae Luque, 2015 
Tepexicarcinus Feldmann, Vega, Applegate & Bishop, 1998, 
with T. tlayuaensis Feldmann, Vega, Applegate & Bishop, 
1998, from the Early Cretaceous, late Albian of Mexico 
(c. 110 Ma), type and sole species of the genus, first ten-
tatively assigned to the Homolidae H. Milne Edwards, 
1837 (Feldmann et al. 1998), then to Dorippoidea Tela-
monocarcininae (Larghi 2004: 534, 535, 536; Vega et al. 
2005: 28, fig. 4, pl. 2, figs 2-12) and to Telamonocarcini-
dae (Guinot et al. 2013), was assigned to the new family 
Tepexicarcinidae by Luque (2015b: 258). The characters, 
dorsal (e.g. carapace longer than wide; rostrum square, 
anteriorly bifid; three anterolateral teeth; P5 short, carried 
subdorsally) as well as ventral (thoracic sternum subpen-
tagonal, with large sternites 5 and 6; pleon with four free 
somites and two fused), are so distinctive from those of 
Dorippidae, Ethusidae and Telamonocarcinidae that Luque 
(2015b) hypothetised that Tepexicarcinidae may represent 
a separate evolutionary lineage of early eubrachyuran or 
stem-eubrachyuran crabs, probably in its own superfamily, 
Tepexicarcinoidea, which cannot accommodate our new 
family (see Fig. 3G, H).

DISCUSSION

Although the Eubrachyura has a comparatively robust 
fossil record in sedimentary rocks of Late Cretaceous and 
Paleogene-Neogene (Cenozoic) age, its still poorly known 
origin frustrates our understanding of the early evolutionary 
development of crabs, in being one of the most challeng-
ing issues. A poor preservation or the lack of key characters 
often occurs in early fossils, but this is not the case of our 
specimen of Archaeochiapasa mardoqueoi n. gen., n. sp. that, 
despite a very thin cuticle, is practically complete. Although 
represented by a single specimen, it satisfies to the highest 
degree the criteria for its own description, its elevation to 
the family rank, and furthermore for the evaluation of the 
other oldest known taxa. This unique occurrence could 
result from collection biases due to the extremely small size 
and weakly sclerotised cuticle of the species.

There is a very wide thoracic sternum in Archaeochia-
pasa mardoqueoi n. gen., n. sp. (Fig. 11), a structure that 
proves to represent an optimal support for the brachyuran 
systematics and phylogeny, based on morphology (Guinot 
1979; Guinot et al. 2013, 2018). We hypothesise that the 
Late Jurassic Lecythocaridae (Fig. 13), which lacks ventral 
parts, may have possessed a similar condition to that of 
Archaeochiapasidae n. fam., or at least close. It requires 
great attention because it is challenging what scientists 
have long believed and leads us to some new insights that 
somewhat risk to negate certain positions or received ideas. 
It can be assumed that the male gonopores are coxal, but 
can we be sure of that? 

new issues

The above review of the earliest known heterotremes high-
ligthed some important issues. 

All data, morphological, larval, spermatozoal as well as 
genetic (Ahyong et al. 2007; see also Tsang et al. 2014: fig. 2; 
Chu et al. 2015: fig. 71-13.2), support the Dorippoidea as 
the more deeply rooted branch in the eubrachyuran phylo-
genetic tree. The palaeontological data are consistent, since 
the earliest dorippoid, Telamonocarcinus (Fig. 15), displays a 
wide sternal plate together with reduced, dorsal P4 and P5. 
These specialised P4 and P5, present in all dorippoid mem-
bers, are related to a carrying behaviour, considered a relict 
behaviour (Guinot & Wicksten 2015). Recent remarkable 
studies of the female reproductive system in several dorip-
pids led to surprising but consistent results. Hayer et al. 
(2016) discovered in Dorippe sinica Chen, 1980 a separate, 
ectodermic, sperm-storage chamber, not corresponding to 
a split between the plates of the intersegmental phragma 
7/8 as in all podotreme crabs, but being nevertheless an 
independent structure (a cuticular invagination of sternite 
6), leading to an external fertilisation as in podotremes. 
In other dorippids, Dorippe quadridens (Fabricius, 1793), 
Medorippe lanata (Linnaeus, 1767) and Paradorippe granu-
lata (De Haan, 1841), the female reproductive system also 
shows unique characters, leading to an external fertilisation 
(Vehof et al. 2017, 2018). This dorippid condition, which 
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is reminiscent of the podotreme spermatheca and could be 
an evolutionary step or transition, challenges our common 
concept of reproduction in the Eubrachyura, in which the 
fertilisation has traditionally been considered internal.

Like with all species of Dorippoidea (Fig. 14), a wide tho-
racic sternum occurs in several other extant eubrachyuran 
clades that are considered the most basal. In Retroplumoidea, 
the extant members, all with only P5 being dorsal (Guinot 
1979: fig. 30C-E; Saint Laurent 1989: figs 5, 22), and the 

fossil representatives, like Costacopluma (Fig. 17), display a 
wide sternal plate. Majoidea, a very large group with a rich 
diversification and obscure relationships, which has its first 
known members from the late Albian lacking ventral parts 
(Priscinachidae), should be also a deeply rooted clade, with 
extant oregoniids, inachoidids and inachids displaying a 
rather similar organisation. 

Interestingly, the thoracic sternum of these basal hetero-
tremes (Dorippoidea, Retroplumoidea) is wider than in crabs 

A

B
3

4
4

pt
5

5
5

6

6
6

7
77

8
8

3
4

cx1

cx5

a1

3

4

j

C

M.o.

fig. 16. — Inachoididae Dana, 1851 (Majoidea Samouelle, 1819): A, Paulita tuberculata (Lemos de Castro, 1949) (Inachoididae), male 19.1 × 19.7 mm, French 
Guiana, Durand coll. 1958, MNHN-IU-2017-8286 (= MNHN-B19506): carapace (modified, after Guinot 2012: fig. 2A); B, Paradasygyius depressus (Bell, 1835), 
male, México, Bahía Santa Inés, M. E. Hendrickx det. and leg. 1988, MNHN-IU-2017-8270 (= MNHN-B20818): thoracic sternum (after Guinot 2012: fig. 3C); 
C, Paulita tuberculata (Lemos de Castro, 1949), male 21.0 × 21.8 mm, Brazil, Recife, Coelho det. et leg. 1981, MNHN-IU-2017-9099 (= MNHN-B19509): cara-
pace, ventral anterior view (after Guinot 2012: fig. 2B). Abbreviations: a1, first pleonal somite; cx1, cx5, P1, P5 coxae; e, exposed pleurites; e5-e8, exposed 
pleurites 5-8; j, thoracic sternum/pterygostome junction; M.o., Milne Edwards openings; pt, pleotelson (somite 6 fused to telson); 3-8, thoracic sternites 3-8; 
3/4-7/8, sternal sutures 3/4-7/8.

http://coldb.mnhn.fr/CatalogNumber/MNHN/IU/2017-8286
http://coldb.mnhn.fr/CatalogNumber/MNHN/IU/2017-8270
http://coldb.mnhn.fr/CatalogNumber/MNHN/IU/2017-9099
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considered the most derived, the thoracotremes (see Guinot 
et al. 2018: figs 5, 8, 9), with, however, some exceptions, 
as e.g. the macrophthalmid Ilyograpsinae Števčić, 2005, 
see Komai & Fujita 2018: fig. 2K; or in Aphanodactylidae 
Ahyong & Ng, 2009, all species displaying a wide thoracic 
sternum (see Ahyong & Ng 2009: fig. 1F). 

Some other eubrachyuran taxa from the Early-Late Cre-
taceous (Albian, Cenomanian, Campanian), thus almost 
contemporaneous or even older, display a quite distinct 
organisation than Archaeochiapasidae n. fam., in particular 
of the thoracic sternum: the Componocancroidea, the old-
est of them, has a much narrower thoracic sternum, with 
differently oriented sutures 4/5-7/8.

directions for future reseArch 
The Archaeochiapasidae n. fam. belongs to a basal stock of 
Eubrachyura that includes the Dorippoidea, especially the 
Telamonocarcinidae from the early Albian with unequivocal 
dorippoid features, and the Majoidea, which first appeared 
in the Early Cretaceous. Porter et al. (2005: fig. 2) and 
Crandall et al. (2009: fig. 2), based on a molecular estima-
tion of decapod phylogeny, pointed out a divergence of 

Majoidea from the rest of Brachyura approximately 254 
million years (i.e., late Permian) – however, their both figures 
2 show this to be in the middle Triassic – and recovered 
the Majoidea as the oldest brachyuran lineage. All data, 
spermatozological (Jamieson & Tudge 2000; Tudge et al. 
2014), larval (Rice 1981, 1983) as well as genetic (Ahyong 
et al. 2007), are congruent to corroborate Majoidea as a 
basal, deeply rooted lineage. According to the molecular 
tree of Ahyong et al. (2007: 583, figs 3, 4) both majoids 
and dorippids occupy a “low” position, and a “majoid-
hymenosomatid-dorippoid clade” is supported, whereas 
thoracotreme genera form an advanced group within the 
heterotreme assemblage. The phylogenetic molecular trees of 
Tsang et al. (2014: fig. 2) and Chu et al. (2015: fig. 71-13.2) 
support dorippoids and majoids as among the most basal 
eubrachyurans, although with obscure phylogenetic posi-
tions (see also Ma et al. 2019). 

Previously, Guinot et al. (2013: 212, 217, 266) recognised 
an ancestral stock of basal heterotremes distinct from a 
more modern stock, both present in the Early Cretaceous, 
all with a wide sternal plate crossed by horizontal and 
equidistant sutures corresponding to a transversal com-

fig. 17. — Retroplumidae Gill, 1894 (Retroplumoidea Gill, 1894). Costacopluma maroccana Ossó-Morales, Artal & Vega, 2010, Calcaires à slumps de Taghit 
Formation, late Campanian, Merija, Morocco: thoracic sternum and pleon. AO39, Private Collection Àlex Ossó. Photography by Àlex Ossó and courtesy of À. 
Ossó. Scale bar: 10 mm. 
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partmentalisation of the axial skeleton (plesiomorphy). 
Two assemblages could be recognised in this ancestral 
stock. The first assemblage included the Dorippoidea 
(with reduced and dorsal P4 and P5) and the Majoidea 
like Inachoididae and Inachidae (with normal P5, may be 
only slightly smaller than P4), and the basal Oregoniidae, 
to which was added the Hymenosomatoidea. Archaeochia-
pasidae n. fam. appears to belong to this ancestral group. 
The second assemblage of basal heterotremes included the 
Palicoidea, Retroplumoidea (both with reduced, dorsal 

P5), and Hexapodoidea (with vestigial P5, only a coxa), 
all with modified sternite 8 and pleurite 8 (Guinot et al. 
2013: 215). It was premature at that time to introduce 
high-ranked names to eventually accommodate these 
superfamilies in a new monophyletic group, and all the 
more so since the International Code of Zoological Nomen-
clature (ICZN 1999) regulates only the nomina of taxa 
from the superfamily group to the subspecies group, and 
not taxa above the superfamilies. The wide or very wide 
thoracic sternum of the ancestral stock of extant crown 
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fig. 18. — Hymenosomatidae MacLeay, 1838 (Hymenosomatoidea MacLeay, 1838): A, generalised hymenosomatid based on Halicarcinus cookii (Filhol, 1885) 
(modified, after Melrose 1975: fig. 1); B, Trigonoplax unguiformis (De Haan, 1839), Japan: thoracic sternum (much widened) of 3rd young stage crab (modified, 
after Fukuda 1981: fig. 3D): C, Halicarcinus planatus (Fabricius, 1775), MNHN-IU-2014-11916 (= MNHN-B25960): thoracic sternum (modified, after Guinot 1979: 
fig. 30A). Abbreviations: c.ca.cx1, arthrodial cavity of P1 coxa; cx5, P5 coxa; mxp3, external maxillipeds; b.p., location of press-button for pleonal locking; r, hy-
menosomian rim, all around carapace margin; 1-8, thoracic sternites 1-8; 3/4-7/8, sternal sutures 3/4-7/8.

http://coldb.mnhn.fr/CatalogNumber/MNHN/IU/2014-11916
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groups (Dorippoidea, Majoidea, Retroplumoidea) is similar 
to that found in their known Cretaceous members (the 
disposition of sutures 4/5-7/8, interrupted or complete, 
is unknown). Thus, results obtained from the phylogeny 
of extant Brachyura are corroborated by the palaeonto-
logical data placing many of them among the most basal 
eubrachyurans. 

Other heterotreme taxa, also present in the Early Creta-
ceous, seem to pertain to another stock of eubrachyurans, 
more ‘modern’, with a narrower thoracic sternum crossed 
by oblique sutures corresponding to a distinct skeletal 
organisation (that chiefly attests to a different location 
of the centre of gravity of the crab), in comparison with 
that of the ‘ancestral’ stock. The high-ranked lineages that 
should belong to this more ‘modern’ stock are: the Com-
ponocancroidea (supposedly with reduced, dorsal P4, P5), 
Marocarcinidae (P4 and P5 normal), Eogeryonidae (P5 
probably smaller, subdorsal) and other basal Portunoidea 
(P5 variously modified), and maybe also the Tepexicarci-
noidea (P5 short, carried subdorsally). This is in line with 
the remarks of Prado et al. (2018: 747) who hypothetised 
that the supposed eogeryonid genus Romualdocarcinus was 
more reminiscent of “modern looking eubrachyurans” 
in comparison to the more basal eubrachyuran branches 
Dorippoidea and Majoidea. 

We will address an issue, the controversial placement 
within the Brachyura of Hymenosomatoidea MacLeay, 
1838, probably the most ecologically diverse extant fam-
ily of brachyuran crabs that, despite a worldwide and 
multiple ecological occurrences, is not known in the fossil 
record. Is the thin cuticle and the small size, thus with a 
low preservation potential, of hymenosomatids sufficient 
to explain their lack in the fossil record? Can the absence 
of hymenosomatoids in the fossil record also be biased by 
sampling and collection? Or should we consider that these 
crabs could not successfully establish a long-term lineage, 
or that it is a very recent clade? The family has been con-
sidered either heterotreme, close to or within the Majoidea 
(Guinot & Richer de Forges 1997; Ng et al. 2008), hence 
the name of “false spider crabs”, or thoracotreme with 
respect to the sternal emergence of the male ejaculatory 
duct and gonopore (Guinot et al. 2013: fig. 58A, B, E). 
Hymenosomatoidea actually displays contradictory fea-
tures: plesiomorphic (retention of free uropods in Odio-
marinae Guinot, 2011; weak cephalic condensation, with 
absence of orbits and proepistome in basal representatives 
or incomplete orbits in more derived taxa), and apomor-
phic (sternal male gonopores). The very wide thoracic 
sternum, appearing extremely expanded laterally in the 
first young crab (Fig. 18B), is actually the widest known 
in Eubrachyura, with sutures 4/5-7/8 extremely short, 
only lateral, confined to the sides of the sternal plate in 
both males and females. The arrangement of the carapace 
(Fig. 18A) with a rim all around (not around the frontal 
region in some genera) is unique to Brachyura. Tavares & 
Santana (2015: fig. 2A, C) have noted a part of the thoracic 
pleurite 8 visible between the carapace, pleonal somites 

1-2, and the P5 coxa, a plesiomorphic trait (see above, 
Dorippoidea, Inachoididae).

On the basis of the spermatozoal ultrastructure (Richer 
de Forges et al. 1997; Jamieson & Tudge 2000), Hyme-
nosomatidae has been found to be unique among the 
Brachyura, apart from the three brachyuran sections 
Podotremata Guinot, 1977, Heterotremata Guinot, 1977 
and Thoracotremata Guinot, 1977. The larval sequence of 
hymenosomatids seems to be the result from the retention 
of the ancestral early larval stages and the loss of the later 
ones (including the megalopa), with, in the final analysis, 
the assumption of advanced features in the larval develop-
ment (Rice 1980, 1981, 1983). Molecular data are scarce, 
but the molecular phylogenetic tree of Windsor & Felder 
(2014: fig. 1) for Mithracidae MacLeay, 1838 seems to 
include the three analysed hymenosomatid species (in three 
genera) within Majoidea. Unique characters of the family 
appear as autapomorphies that corroborate its monophyly: 
despite an extreme diversification, the groundplan is homo-
gene in all members, hence its elevation to suprafamilial 
rank by Guinot (1978).

Recent study of the female reproductive system of an 
hymenosomatid species has showed a thoracotreme affili-
ation (Kienbaum et al. 2018). We refute the assertion of 
these authors that parallel trends in the evolutionary trans-
formation have been used as “proper characters” by Guinot 
et al. (2013). Our hypothesis of an ancestral eubrachyuran 
clade is maintained for the moment. The comparison of 
the carapaces of Archaeochiapasidae n. fam. and Hyme-
nosomatidae (Fig. 18A) is interesting, since both share a 
wide thoracic sternum, a rim on the carapace margin, but 
not other family relationships can be recognised for now.

At this point in the discussion, a question arises: how 
to explain the presence of a very wide thoracic sternum in 
the eubrachyuran stock considered the most basal and the 
oldest, all the more that genetic and larval data provide a 
similar unequivocal inference? But otherwise, is it possi-
ble that Archaeochiapasa n. gen. could be a thoracotreme? 
And are the male gonopores located on the P5 coxae (as 
in podotremes and heterotremes) or on the sternite 8 (as 
in thoracotremes)? 

Recent evidence from the fossil record indicates an 
explosive evolution of Brachyura in the Jurassic, in which 
approximately more than 30 podotreme families and sub-
families were already represented (Jagt et al. 2015). Based 
on Schweitzer & Feldmann (2010), Ma et al. (2019: 62) 
recently allocated to Brachyura “a relatively ancient radia-
tion”, and an “origin dated back to early to mid-Jurassic”. 
We suggest that the evolutionary history of Brachyura started 
much earlier, and in this we share the view of geneticians.

Preliminary results of a multilocus molecular phylogeny 
of Brachyura by Ahyong et al. (2010) suggested a Carbon-
iferous origin, with a Permian origin for the heterotremes. 
According to Klaus et al. (2011) molecular calibration on 
marine brachyuran fossils dates their last common ancestor 
before the fragmentation of Gondwana. Analyses based on 
new genomic and transcriptomic sequences (Wolfe et al. 
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in press: fig. 3) support podotremes as the deepest split 
in the late Triassic and the divergence of each of the two 
eubrachyuran sections (heterotremes and thoracotremes) 
in the Early Cretaceous (Schweitzer & Feldmann 2005; 
Robin et al. 2017) (note that thoracotremes are only 
known from the Palaeogene onwards, during which they 
underwent rapid diversification into numerous families).

The early evolutionary history of crabs is obscure. We 
ignore how the major and interrelated events that occurred 
in the evolution of Brachyura convergently led to a crab-
like morphotype (not in sequence: reduction and fold-
ing of pleon, loss of locomotory pleopods, flattening of 
body and carapace lateral margins, exclusion of internal 
organs from pleon, thoracic sternites more or less fused 
to form sternal plate, reorganisation of sexual organs, 
arching of posterior thoracic somites, development of 
holding- or locking-pleonal mechanism, changes in the 
axial skeleton and in the internal anatomy), implying 
the broadening of the cephalothorax, in particular that 
of the thoracic sternum. The term carcinisation, e.g. “one 
of the many attempts of Nature to evolve a crab”, intro-
duced by Borradaile (1916) to describe the evolution of 
the crab-like habitus in Brachyura (but also in Anomura 
MacLeay, 1838, in which several evolutionary lineages 
show forms resembling ‘true’ crabs), refers to the evo-
lution from a long-bodied ancestor to a crab-like body 
(Guinot et al. 2013). Although the mechanisms underly-
ing the origin of evolutionary novelties remains poorly 
understood, according to Tsang et al. (2011) the modern 
view of carcinisation must be restricted to clades outside 
of the Brachyura, so that brachyurans are considered “by 
definition fully-carcinized decapods” (Anker & Paulay 
2013: 10; see also Hiller et al. 2010). This is true in the 
sense that all Brachyura (with very few exceptions) have 
a reduced, completely folded and firmy held male pleon 
resulting in the exclusion of main internal organs (except 
in Pinnotheroideaa De Haan, 1833, Cryptochiroidea 
Paul’son, 1875, and few other taxa, in which the gonads 
extend into anterior pleonal somites in various degrees, 
see Becker et al. 2011; Vehof et al. 2016), have lost the 
biramous pleopods 3-6 in males and the caudal furca 
in both sexes, therefore lost the locomotory function of 
pleopods, and show an excavation between the pereiopods 
(sterno-pleonal depression or cavity) receiving the pleon. 
This is neither the time nor the place to discuss about such 
an important issue, for example whether carcinisation 
occurred at least twice within the Brachyura, both within 
podotremes, whether crab-like characters can be lost in 
a process of ‘decarcinization’ (Scholtz 2014), whether a 
regressive evolution occurred, for example in Gymnopleura 
(Raninoidea) (Števčić 1973) or even a reversal (see Van 
Bakel et al. 2012 ; Guinot et al. 2013). 

We agree with Keiler et al. (2017) that carcinisation is 
an evolutionary process as a whole, but the actual objects 
of transformation are individual characters (sensu Hen-
nig 1966). It remains however logical to consider the 
widening of the thoracic sternum is a part of the pro-

cess during which the gonopores, first the female ones 
and then the male ones, abandoned their appendicular 
location (likewise in other decapods and podotremes) 
as a consequence a brachyuran carcinisation. Thus, the 
thoracic sternum is one of the most reliable structures to 
evaluate the degree of carcinisation within the Brachyura, 
although Scholtz (2014: 101) wrote “a wide sternum 
seems not so crucial”. 

The debate is open: if a crab has a wide thoracic ster-
num does this mean it retains the basal condition, is the 
condition actually derived in that its ancestors had nar-
row sternum? Is a narrow thoracic sternum derived rela-
tive to the wide sternum ancestral condition but basal to 
the secondary wide condition ? Within an evolutionary 
context, the direction of character state transformations 
is fundamental to identify the synapomorphies that diag-
nose clades. Is the polarity from a wide thoracic sternum 
to a narrower one? Which are the character polarity and 
the character state phylogeny in Eubrachyura? Is a very 
broad thoracic sternum an ancestral disposition or the 
result of a widening related to a developed carcinisation, 
i.e., the evolution towards the crab-like morphotype? It 
is problematic to suppose that this disposition appeared 
suddenly, thus the origin has to be investigated in earlier 
times. If outgroup comparison and, to a lesser extent, 
ontogeny are considered the primary evidence for polar-
ity and rooting, the reliance to palaeontological method, 
despite its limitations, is accepted as appropriate for the 
polarity determination (e.g. Simpson 1961; Wiley 1981). 
In any event, the family Archaeochiapasidae n. fam. is the 
oldest known fossil that can be assigned to the Eubrachyura 
with such a widened thoracic sternum. 
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