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A new genus, Meroncarcinus, and two new species, M. boursicoti and Verrucarcinus marsae, are described
from Callovian (Middle Jurassic) deposits of Calvados and Maine-et-Loire, France. New material of the
type species of the genus Verrucarcinus, V. torosus, is examined, which improves our understanding of
the peculiar morphology of this group of crabs. A new genus and species, Vilsercarcinus keuppi, is recog-
nised from Lower-Middle Jurassic strata of Germany-Austria. Charassocarcinus, a Lower-Middle Jurassic
crustacean genus of doubtful taxonomic affinity, is revived and here assigned to the Glaessneropsidae.
All of this material forms the basis for a re-examination of the Glaessneropsidae, and an enhanced diag-
nosis is compiled. The morphology of Glaessneropsidae, one of the oldest known brachyuran families, is
discussed; its complex orbital structure is remarkable for such an ancient group of crab and raises ques-
tions about its relationship with the basal brachyuran group Homolodromioidea. A solid support for a
suprafamilial rank for the Glaessneropsidae is lacking.
� 2023 The Author(s). Published by Elsevier Masson SAS. This is an open access article under the CC BY

license (http://creativecommons.org/licenses/by/4.0/).
1. Introduction The earliest known crabs are of Early and Middle Jurassic age;
The identification of Middle Jurassic (Callovian) crabs from
Saint-Laon and Méron near Montreuil-Bellay, in the Centre-West
of France (Nouvelle-Aquitaine region) led us to study the genus
Verrucarcinus Schweitzer and Feldmann, 2009, and in particular
the unique combination of certain characters: the well-developed
orbital structures; the wide cervical, postcervical and branchial
grooves; and a spatulate rostrum with a triangular axial swelling.
The orbital structures in Verrucarcinus are remarkable in nature
and complexity, a trait not expected in a representative of one of
the oldest known brachyuran groups.

Another species of the studied crabs is differentiated by a con-
siderable set of characters, allowing the erection of a new genus
within the same family, Glaessneropsidae Patrulius, 1959. In our
comparison with other Jurassic decapods from France, we further
found that Charassocarcinus is morphologically reminiscent of
Verrucarcinus, but its inclusion in Glaessneropsidae needs to be
verified.
this is accepted as the dawn era for Brachyura (Jagt et al., 2015).
In general, especially Early but also Middle Jurassic crabs are rare,
as outlined by Krobicki and Zatoń (2008). Crabs of this age are
found in deposits of shallow to moderately deep environments
(Müller et al., 2000). Middle Jurassic sediments and outcrops are
common in France, leading to several records of Middle Jurassic
brachyurans.

From the Bajocian, the following brachyurans are known from
France:

� Abyssophthalmus hebes (von Meyer, 1840, as Prosopon hebes),
from the lower Bajocian ‘Oolithe ferrugineuse inférieure’ near
Thionville (Moselle Department, Lorraine, eastern France) (von
Meyer, 1840);

� Planoprosopon major (Hée, 1924, as Prosopon major), from the
uppermost Bajocian reefal facies, ‘zone à Stomechinus bigranu-
laris’ at May-sur-Orne (Calvados, north-western France) (Hée,
1924);

� Pithonoton incisus Van Straelen, 1925, from the same locality as
Planoprosopon major (Van Straelen, 1925), late Bajocian (subfur-
catum ammonite Zone);
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� Tanidromites maerteni Fraaije, Van Bakel, Guinot and Jagt, 2013,
from the lower upper Bajocian (niortense ammonite Zone) of
Maizet (Calvados, north-western France) (Fraaije et al., 2013);

� Bajoprosopon piardi Van Bakel, Maerten, Jagt and Fraaije, 2021,
from the upper Bajocian ‘Oolithe ferrugineuse de Bayeux’ Fm.,
Les Fours à Chaux (Calvados, north-western France) (Van
Bakel et al., 2021).

From the French Bathonian, the following brachyuran crabs
have been recognised:

� Tanidromites raboeufi Robin, Van Bakel, d’Hondt and
Charbonnier, 2015, from the upper Bathonian (Retrocostatum
Biozone), La Bigotière, Crannes-en-Champagne (Sarthe, France)
(Robin et al., 2015);

� Abyssophthalmus langrunensis (Hée, 1924, as Pithonoton Lan-
grunensis) from the ‘Grande Oolithe’ of Langrune (Calvados,
north-western France), based on a specimen previously
reported as Pithonoton Meyeri by Morière (1864: pl.7, figs. 1,
2); also reported from the upper Bathonian of Ranville (Calva-
dos, north-western France) (Hée, 1924; Pezy and Gendry,
2016);

� Pithonoton moutieri (Hée, 1924, as Prosopon Moutieri) from the
upper Bathonian of Moult (Hée, 1924; Van Straelen, 1925) and
Ranville (Pezy and Gendry, 2016), both Calvados, north-
western France;

� Homolus auduini Eudes-Deslongchamps, 1835, Bathonian, Ran-
ville (Calvados, north-western France) (Eudes-Deslongchamps,
1835; Schweitzer and Feldmann, 2010).

From the Callovian of France, three crabs were described from
lower Callovian (gracilis ammonite Zone) oolitic limestones of
Montreuil-Bellay area, Maine-et-Loire (north-western France)
(Crônier and Boursicot, 2009):

� Abyssophthalmus mainense (Crônier and Boursicot, 2009, as
Nodoprosopon? mainense);

� Abyssophthalmus bellaii (Crônier and Boursicot, 2009, as
Nodoprosopon? bellai);

� Tanidromites montreuilense Crônier and Boursicot, 2009.

Apart from the French records, Callovian crabs have been rarely
reported so far; Krobicki and Zatoń (2008) pointed out that our
knowledge of crabs of Callovian age is extremely poor. The world-
wide Callovian transgression resulted in the formation of sponge-
microbial mounds and coral reefs on the northern margin of the
Tethys Ocean during the Late Jurassic to Early Cretaceous
(Oxfordian-Berriasian) times, favouring the diversification of prim-
itive crabs through the development of numerous cryptic habitats
(Müller et al., 2000; Krobicki and Zatoń, 2008; Schweigert and
Koppka, 2011). But during the Callovian itself, of which sediments
are generally very rich in ammonites, only a few brachyuran crabs
are known. Krobicki and Zatoń (2008: table 1) reported Pithonoton
sp. and Nodoprosopon sp. from the early Callovian (koenigi or callo-
viense ammonite Zone) of the Kraków region, southern Poland.
Tanidromites lithuanicus Schweigert and Koppka, 2011 was
described from the middle Callovian coronatum ammonite Zone,
Papartinè (Popilani, Lithuania) (Schweigert and Koppka, 2011).
These authors also described a single carapace from a Pleistocene
glacial boulder of middle Callovian origin from north-eastern Ger-
many: Planoprosopon quadratum Schweigert and Koppka, 2011.

In the present paper we describe a new genus, Meroncarcinus,
and two new species, M. boursicoti and Verrucarcinus marsae, from
the lower-middle Callovian of France, as well as a new genus and
species, Vilsercarcinus keuppi, from the late Toarcian-Callovian
(precise level unknown) of Germany-Austria. These records signif-
62
icantly add to the knowledge of fossil crabs from the lower-middle
Jurassic, and call for a discussion on glaessneropsid crabs.

2. Localities and stratigraphy

The material studied in the present paper originates from vari-
ous localities in France, Germany, and Austria (Fig. 1).

Saint-Laon, France. The quarry C.S.L. (‘Carrières St Laon’) is sit-
uated 1.5 km south of Saint-Laon, Vienne department, between
Angers and Poitiers. The small quarry yields oolitic lower and mid-
dle Callovian limestones, in particular rich in ammonites. Only one
crab specimen from this locality was collected by C. Mars.

Méron, France. This locality is situated in the industrial area of
Méron, near Montreuil-Bellay, Maine-et-Loire department, France
(Crônier and Boursicot, 2009). There, Middle Callovian limestone
beds of the anceps ammonite Zone, tyranniformis Subzone, richei
Horizon, were excavated. The limestones are deposited in a non-
reefal, rather deep palaeoenvironment, with low energy bottom
settings. Common macrofaunal elements are ammonites, bivalves,
and brachiopods. The crab specimens from this locality were col-
lected by P.-Y. Boursicot.

May-sur-Orne, France. The historical old quarry of May-sur-
Orne, south of Caen (Calvados department, France), is a geologi-
cally complex locality. On a massive base of Ordovician sandstones,
the Pliensbachian bedded limestones are overlaid by Bajocian
limestones; the Aalenian and Toarcian deposits are condensed
(Gabilly and Rioult, 1971). The totality of the Jurassic sediments
is ca. 2 m thick. Eudes-Deslongchamps (1877) described Steno-
chirus? mayalis from the Ludwigia murchisonae ammonite Zone, of
late Aalenian age. Hée (1924) described Prosopon major from the
uppermost Bajocian reef facies, ‘zone à Stomechinus bigranularis’;
Van Straelen (1925) described Pithonoton incisus from the Late
Bajocian subfurcatum ammonite zone; and Van Straelen (1925: p.
356) mentioned Goniodromites sp. from the Aalenian ‘zone à Lio-
ceras bradfortense’ [sic] of this locality. However, it is unclear
whether these crab specimens were collected in situ, and at what
precise level. The material described in these papers is lost,
destroyed during the Second World War (Bigot, 1945); the speci-
mens and the surrounding matrix can no more be examined. The-
oretically, the material described at this site could be Pliensbachian
to Bajocian in age.

Tuttlingen, Gemany. The ‘Eichen’ quarry, northwest of Tuttlin-
gen, Baden-Württemberg, Germany, shows thick-bedded
cephalopod-bearing limestones with only thin marly layers, of
the ‘Untere-Felsenkalke-Fm.’ (formerly ‘Weißjura delta’), which is
late Kimmeridgian in age (Schmid et al., 2005). The crabs described
in this paper were collected from the upper levels by R. Fraaije.

Ernstbrunn, Austria. The Ernstbrunn locality consists of several
quarries near Ernstbrunn and near the town of Dörfles (near Ernst-
brunn, Niederösterreich), ca. 50 km north of Vienna, Austria. Most
specimens of decapod crustaceans in the NHMW collections origi-
nate from the Ernstbrunn II, Dörfes I and V quarries (Fraaije et al.,
2019: p. 258) but the exact locality and level of the majority of
specimens is not recorded. For example, Schweitzer and
Feldmann (2008, 2009) described many new primitive brachyuran
crabs from the Ernstbrunn localities and postulated, based on
ammonite stratigraphy (Zeiss, 2001), that the sediments exposed
in Ernstbrunn are middle to late Tithonian (latest Jurassic) in age.
Galatheoid anomurans from the Ernstbrunn localities have been
described by Robins et al. (2012, 2013, 2016). Paguroid anomurans
have been described by Fraaije et al. (2019), to which further refer-
ence is made for a detailed overview of localities and stratigraphy.
Note that Moshammer and Schlagintweit (1999) stratigraphically
studied the benthic Foraminifera and dasycladalean algae, and
found middle to late Tithonian up to middle Berriasian (early Cre-
taceous) sediments.



Fig. 1. Map of western Central Europe, showing the localities of material referred to in the text. 1. May-sur-Orne, Calvados. 2. Méron, Maine-et-Loire. 3. Saint-Laon, Vienne. 4.
Tuttlingen, Baden-Württemberg. 5. Oberjoch, Germany-Austria. 6. Ernstbrunn, Niederösterreich. Scale bar: 200 km.
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Germany-Austria. Only one specimen studied here comes from
the ‘Vilser Kalk’ debris of the southwestern slope of the Sorgschro-
fen near Oberjoch, a 1635 m high mount near the boundary
between Germany (Bavaria) and Austria (Tyrol) (H. Keupp, pers.
comm. July 2021). Krobicki and Zatoń (2016: 710) discussed
Abyssophthalmus? vilsense Stolley, 1914, from the Vilser Alps, Vils,
Austria, and concluded a ‘most probable’ early Callovian age for
this species, based on the co-occurrence of ammonites and bra-
chiopods. The geology of the ‘Vilser Kalk’ is complex, spanning
the Lower and Middle Jurassic, from late Toarcian to Callovian
(Heissel, 1937; Gschwend, 1988; Leuprecht and Moshammer,
2010; G. Schweigert pers. comm. January 2023).

3. Systematic palaeontology

We follow the higher classification of the Brachyura advocated
by Guinot et al. (2013).

Thoracic somites are numbered from 1 to 8; pleonal somites are
numbered from 1 to 6; thoracic sternal sutures are designated by
the number of the two thoracic sternites that they involve, and
thus are numbered from 1/2 to 7/8.

Repositories and institutional abbreviations: SNSB-BSPG:
Staatliche Naturwissenschaftliche Sammlungen Bayerns - Bay-
erische Staatssammlung für Paläontologie und Geologie, Munich,
Germany; C.C.M.: Carter County Museum, Ekalaka, Montana,
USA; IGPUW: Institute of Geology, University of Warsaw, Poland;
IGR: Institutul Geologic al României, Bucharest, Romania;
LPBIIIart: Laboratory of Paleontology, Department of Geology
and Paleontology, University of Bucharest, Romania; MAB k.:
Oertijdmuseum, Boxtel, the Netherlands; MNHN.F: Collection de
Paléontologie, Muséum national d’Histoire naturelle, Paris, France.

Abbreviations used in the text: CL: carapace length (as pre-
served); CW: carapace width (as preserved); G2: second gonopod;
63
mxp1, mxp3: first or third maxillipeds, respectively; P1–P5: per-
eiopods 1–5, respectively.

Phylum Arthropoda von Siebold, 1848
Subphylum Crustacea Brünnich, 1772
Class Malacostraca Latreille, 1802
Order Decapoda Latreille, 1802
Infraorder Brachyura Latreille, 1802
Family Glaessneropsidae Patrulius, 1959
Type genus: Glaessneropsis Patrulius, 1959, by original

designation.
Included genera (Fig. 2): Charassocarcinus Van Straelen, 1925;

Ekalakia Bishop, 1976; Glaessneropsis Patrulius, 1959; Meroncarci-
nus nov. gen.; Verrucarcinus Schweitzer and Feldmann, 2009;
Vilsercarcinus nov. gen.

Diagnosis: Carapace tumid in longitudinal and transverse sec-
tions, elongated, longer than wide, suboval in outline, widest at
posterior branchial region, may be weakly constricted at epi-
branchial region; lateral margins undefined, rounded; hepatic
and epibranchial margins may be developed into spine or tubercle.
Dorsal carapace surface densely granular, central and anterior
regions may have low nodes or tubercles. Surface of carapace tri-
partite, crossed by well-separated, complete, distinct cervical and
branchial grooves. Cervical groove wide, divided into three arcs;
branchial grooves at steeper angle. Fronto-orbital margin wide;
rostrum wide, about one third of maximum carapace width, com-
plex, much projected beyond orbits, orbital margin oblique to sub-
horizontal, with two coarse, shallow notches; orbital fossae large,
subdivided by arched rim; orbits directed anteriorly or weakly
anterolaterally. Anterior carapace regions usually inflated; meso-
gastric region completely delineated, with large, broadly triangular
base; protogastric region not completely subdivided by oblique
groove; metagastric region as distinct lobe, commonly axially
restricted; cardiac region well defined, inverted triangular or



Fig. 2. Genera included herein in the Glaessneropsidae Patrulius, 1959. A. Verrucarcinus Schweitzer and Feldmann, 2009; V. torosus (von Meyer, 1860). B. Ekalakia Bishop,
1976; E. lamberti Bishop, 1976, holotype, C.C.M. 5590, modified from Feldmann et al. (2008: fig. 1.1). C.Meroncarcinus nov. gen.;M. boursicoti nov. gen., nov. sp. (this study). D.
Charassocarcinus Van Straelen, 1925; C. mayalis (Eudes-Deslongchamps, 1877), Pliensbachian-Bajocian (precise level unknown), May-sur-Orne, Calvados (northwest France),
modified from Eudes-Deslongchamps (1877: pl. 1, fig. 10). E. Glaessneropsis Patrulius, 1959; G. heraldica (Moericke, 1897), holotype, SNSB-BSPG AS III 306, Tithonian
Štramberk Limestone, Stramberk, Czech Republic, modified from Schweitzer and Feldmann (2009: fig. 4.1). F. Vilsercarcinus nov. gen.; V. keuppi nov. gen., nov. sp. (this study).
Not to scale.
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scutiform, completely delineated. Posterior margin sinuous or W-
shaped (or ‘biconvex’), with concave median portion, and occupy-
ing entire carapace width. Elements other than carapace unknown.

Remarks: The original diagnosis of Glaessneropsidae by
Schweitzer and Feldmann (2009: p. 83) was based on two genera:
Glaessneropsis and Verrucarcinus, but the elevation of the family to
a higher rank, Glaessneropsoidea, and the inclusion of several other
genera (Schweitzer et al., 2012) may challenge the nature of its dis-
tinctive morphological characters and composition (see below for
further discussion on the family). The revision of the genus Verru-
carcinus, with the addition of a new species, is a first step to better
delineate Glaessneropsidae.

Based on morphological similarity to Verrucarcinus in particular
(see discussion below), Charassocarcinus is here added to the
Glaessneropsidae, together with two new genera: Meroncarcinus
and Vilsercarcinus.

Genus Verrucarcinus Schweitzer and Feldmann, 2009.
Type species: Prosopon torosum von Meyer, 1860, by original

designation.
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Included species (Fig. 3): Verrucarcinus cutifrontis Frant�escu,
2011; Verrucarcinus marsae nov. sp.; Verrucarcinus ordinatus (Col-
lins in Collins and Wierzbowsky, 1985, as Nodoprosopon ordina-
tum); Verrucarcinus torosus (von Meyer, 1860, as Prosopon torosum).

Diagnosis (modified after Schweitzer and Feldmann, 2009: p.
89): Carapace strongly convex in longitudinal and transverse sec-
tions, longer than wide, CL/CW = 1.5, outline shape pyriform,
widest at posterior branchial regions about three-quarters the dis-
tance posteriorly on carapace; dorsal regions inflated to bulbous,
ornamented with large granules, especially large on branchial
regions. Lateral margins undefined, completely rounded. Rostrum,
which occupies entire front, wide, about half maximum carapace
width, (sub)triangular, long downturned, projected well in advance
of orbits, flanged, lined with small spinules, with single (axial) or
paired (admedial) longitudinal swelling(s). Eyestalk appearing to
have arisen beneath rostrum. Fronto-orbital width 72–80% maxi-
mum carapace width; orbit directed forward, bounded on inner
angle by rostrum; upper orbital margin formed by subrectangular
intraorbital spine bounded by deep, open fissures; fissures and
spine directed anterolaterally; outerorbital angle formed by



Fig. 3. All known species of Verrucarcinus Schweitzer and Feldmann, 2009. A. Verrucarcinus torosus (von Meyer, 1860), neotype SNSB-BSPG 1881 IX 686, Kimmeridgian (Upper
Jurassic), Bavaria (Germany), photograph from Schweitzer and Feldmann (2009). B. V. ordinatus (Collins in Collins and Wierzbowsky, 1985), holotype IGPUW/C/1/6, Oxfordian
(Upper Jurassic), Silesia (Poland), photograph from Schweitzer and Feldmann (2009). C. V. marsae nov. sp., holotype MNHN.F.A86392, Callovian (Middle Jurassic), Calvados
(France). D. V. cutifrontis Frant�escu, 2011, holotype LPBIIIart-160, Oxfordian-Kimmeridgian (Upper Jurassic), Dobrogea (Romania), photograph from Frant�escu (2011). Not to
scale.
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triangular, forward-directed spine that wraps around laterally into
cup-shaped structure. Anterior mesogastric process narrow; poste-
rior mesogastric region large, rhomboidal; metagastric region
large, wide, bilobed; cervical and branchial grooves well devel-
oped, complete, well separated; postcervical groove absent. Car-
diac region small, scutiform, positioned well anterior to posterior
margin. Posterior margin W-shaped, nearly as wide as carapace.

Remarks: Verrucarcinus is only known from the Jurassic, and
from the oldest to the youngest: Callovian of France (present
study); Oxfordian of France (Gendry et al. in prep.) and Poland
(Collins in Collins and Wierzbowsky, 1985); Kimmeridgian of Ger-
many (Schweigert et al., 2016; Schweigert and Kuschel, 2018) and
Romania (Frant�escu, 2011); and Tithonian of Czech Republic and
Austria (Schweitzer and Feldmann, 2009; and present study).

Verrucarcinus species are readily recognised by their conspicu-
ously convex, pyriform, and coarsely granular carapaces; promi-
nent, wide, spatulate and downturned rostrum; and small but
complex orbits. Their bulbous, elongated, pyriform appearance
and the shape of rostrum are reminiscent of some majoid crabs,
such as the extant inachoidid Esopus A. Milne-Edwards, 1875
(Guinot and Van Bakel, 2020). Guinot (2019: p. 749) noted the
resemblance of Verrucarcinus with the Eocene Wilsonimaia Blow
andManning, 1996, referred to the Majidae Samouelle, 1819. How-
ever, we do not consider Glaessneropsidae as closely related to the
Majoidea Samouelle, 1819. The degree of branchial condensation
(i.e., the distance between the cervical and branchial grooves,
and their separation from each other) in Verrucarcinus and other
Glaessneropsidae (e.g., Charassocarcinus, Ekalakia, Glaessneropsis,
and Vilsercarcinus nov. gen.) is weak, which is considered a basal
trait (for discussion, see Van Bakel et al., 2020: p. 13). For example,
the weak branchial condensation in Verrucarcinus is approximately
similar to that of, e.g., Homolodromiidae. In a cladistic analysis and
phylomorphospace, Verrucarcinus showed to ‘‘exhibit plenty of
primitive character states” (Van Bakel et al., 2020: p. 19).

In general appearance, Verrucarcinus is reminiscent of the Viai-
idae Artal, Van Bakel, Fraaije, Jagt and Klompmaker, 2012 (Artal
et al., 2012: figs. 1, 2), but members of the Viaiidae show some
highly peculiar characters: a pointed rostrum, laterally placed
orbits, and deep concavities on the lateral sides of the carapace.
Artal et al. (2012: p. 400) noted for Viaia Artal, Van Bakel, Fraaije,
Jagt and Klompmaker, 2012: ‘‘front triangular, fairly advanced,
stout, massive, [. . .] ventral portion of front strongly downturned
from the tip of the rostrum”. The same diagnosis was maintained
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in a recent study (Gašparič et al., 2022) while adding two new spe-
cies. The latter remarked (p. 9) the complexly formed orbits of Viai-
idae, and general resemblance of Viaiidae with majoid crabs; they
stated (Gašparič et al., 2022: p. 9) that it ‘‘seems possible that the
palaeoecology of viaiids corresponded to that of certain extant
majoids in that both inhabited branched coral thickets”.

Authorship of Verrucarcinus torosus (von Meyer, 1860, as Proso-
pon torosum) was hitherto regularly noted (e.g., Schweitzer and
Feldmann, 2009; Frant�escu, 2011) as from von Meyer, 1857 (and
not 1860). However, von Meyer’s (1857) names must be consid-
ered nomina nuda, and 1860 is noted as the correct year of author-
ship (Van Bakel et al., 2021: p. 5). This applies in particular to
Prosopon torosum von Meyer, 1860 (instead of 1857).

Verrucarcinus torosus (von Meyer, 1860)
Fig. 4
1857. Prosopon torosum - von Meyer, p. 555.
1860. Prosopon torosum - von Meyer, pl. 23, fig. 30.
1936. Nodoprosopon beurleni - Kuhn, fig. 1.
1985. Nodoprosopon torosum - Collins in Collins and Wierzbow-

ski, pl. 1, fig. 7.
1988. Nodoprosopon torosum - Wehner, pl. 3, figs. 6-9.
2000. Nodoprosopon torosum - Müller et al., fig. 17H.
2007. Prosopon torosum - Schweitzer et al., fig. 2.10.
2009. Verrucarcinus torosus - Schweitzer and Feldmann, fig. 1.5

(neotype), figs. 5.1-2 and 5.4-5.
2018. Verrucarcinus torosus - Schweigert and Kuschel, fig. 21.
Material and measurements: Three isolated carapaces from

the Kimmeridgian of the ‘Eichen’ quarry, NW of Tuttlingen, Ger-
many: MAB k.3775 (CL: 12.6 mm, CW: 8.2 mm), MAB k.3776
(CL: 15.9 mm, CW: 10.9 mm), MAB k.3777 (CL: 7.6 mm, CW:
5.2 mm); these specimens are preserved with endocuticle. Two
isolated carapaces preserved as internal moulds from the Tithonian
of Ernstbrunn, Austria: NHMW 1990/0041/3476 (CL: 7.3 mm, CW:
4.3 mm), NHMW 2014/0194/0963 (CL: 9.1 mm, CW: 6.3 mm), and
NHMW 1990/0041/3597 (fragment).

Diagnosis: Carapace strongly convex in longitudinal and trans-
verse sections, longer than wide, CL/CW = 1.5, outline shape oval to
pyriform, widest at posterior branchial regions, about three-
quarters the distance posteriorly on carapace; dorsal regions
inflated, ornamented with large granules, especially large on poste-
rior branchial regions. Lateral margins undefined, completely
rounded. Rostrum, which occupies entire front, wide, about half



Fig. 4. Verrucarcinus torosus (von Meyer, 1860). A-G. Kimmeridgian, ‘Eichen’ quarry, northwest of Tuttlingen (Germany). A, B: MAB k.3776 (CL: 15.9 mm, CW: 10.9 mm) in left
lateral and dorsal views, respectively; C-E: MAB k.3775 (CL: 12.6 mm, CW: 8.2 mm) in left lateral, dorsal and frontal views, respectively; F, G. MAB k.3777 (CL: 7.6 mm, CW:
5.2 mm) in left lateral and dorsal view, respectively. Specimens preserved with endocuticle. H, I. Tithonian, Ernstbrunn (Austria). H: NHMW 2014/0194/0963 (CL: 9.1 mm,
CW: 6.3 mm); I: NHMW 1990/0041/3476 (CL: 7.3 mm, CW: 4.3 mm). Specimens preserved as internal moulds. All specimens coated with ammonium chloride sublimate
prior to photography. Scale bars: 5 mm.
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the maximum carapace width, (sub)triangular, strongly down-
turned, projected in advance of orbits, flanged, lined with minute
spinules, with closely paired longitudinal swellings. Fronto-
orbital width approximately 80% of maximum carapace width;
orbit directed forward; upper orbital margin formed by subrectan-
gular intraorbital spine bounded by open fissures; fissures and
spine directed anterolaterally; outerorbital angle formed by trian-
gular, forward-directed spine that wraps around laterally into cup-
shaped structure. Anterior mesogastric process short, narrow; pos-
terior mesogastric region large, rhomboidal; metagastric region
large, wide, bilobed; cervical and branchial grooves well devel-
oped, complete, well separated; cervical groove sinuous, formed
by three arcs; postcervical groove absent. Cardiac region rather
small, scutiform, positioned well anterior to posterior margin. Pos-
terior margin wide, nearly as wide as carapace, rimmed with a line
of minute spinules. Branchiostegite well-developed, conspicuously
high; cervical and branchial grooves continuing and uniting on lat-
eral carapace flanks.

Remarks: In Verrucarcinus torosus, the very tumid carapace
with inflated regions and complex orbitofrontal structures is com-
monly left concealed by surrounding matrix at the front and lateral
margins. For this reason, the rostrum, orbits, lateral margins and
branchiostegites have been prepared in detail in the three studied
German specimens, allowing a more confident diagnosis.

Verrucarcinus torosus is widespread: specimens are known from
Germany (e.g., Wehner, 1988; present study), Poland (Wehner,
1988), France (Gendry et al., in prep.) and Austria (e.g.,
Schweitzer and Feldmann, 2009; present study). This species was
previously reported from ‘Eichen’ by Wehner (1988: pp. 53, 131).
The studied specimens from Austria are preserved without cuticle
and, as a result, the grooves appear more acutely defined (Fig. 4(H,
I)). Reference to Klompmaker et al. (2015) is made to illustrate
their significant variation in appearance due to the presence and
preservation differences of the cuticle; in addition, V. torosus
appears to have some intraspecific variation of ornamentation.

Verrucarcinus marsae nov. sp.
Fig. 5
urn:lsid:zoobank.org:act:12CD70B4-29CE-4ACC-BA93-2723330

D8EBA
Derivation of the name: Species dedicated to Chantal Mars

(Sémelay, Bourgogne-Franche-Comté region, France), who col-
lected the holotype and sole specimen.

Material and measurements: Holotype, MNHN.F.A86392 (CL:
16.2 mm, CW: 10.8 mm), a well-preserved dorsal carapace, col-
lected in November 2016 in an ammonite-rich block of oolitic
limestone, Callovian in age (lower and middle Callovian, gracilis,
anceps, coronatum ammonite Zones) of the Saint-Laon quarry,
Vienne Department, France. The specimen is 3D-preserved with
portions of the cuticle only preserved on the front; MAB k.3778
represents a cast. The paratypes, MNHN.F.A86393 (CL: 14.2 mm,
CW: 10.1 mm) and MAB k.3779 (CL: 14.0 mm, CW: 9.6 mm), both
preserved as internal moulds, come from the locality of Méron near
Montreuil-Bellay, Maine-et-Loire, France.

Diagnosis: A Verrucarcinus with conspicuously wide grooves on
dorsal carapace and rostrum with wide median depression and
dual prominent longitudinal ridges, dorsally visible. Coarse granu-
lation consisting of spaced, sharp granules on all vaulted regions.
Whole posterior margin distinctly concave, with a wide, depressed
flange.

Description: Carapace longer than wide, CL/CW = 1.56, widest
at posterior branchial region ca. 30% the distance posteriorly; cara-
pace distinctly tumid in transverse and longitudinal cross-sections;
regions well marked by deep, broad grooves; regions ornamented
with coarse, subevenly spaced, sharp granules.
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Fronto-orbital width ca. 72% maximum carapace width. Ros-
trum wide and prominent, projected well beyond orbits, strongly
downturned distally, with bluntly triangular tip; lateral margins
sinuous, basal part expanded; surface with two strong diverging
ridges and deep axial depression.

Orbits small, directed forwards; supra-orbital margin with two
distinct, sub-open, anteriorly and outwardly directed notches;
intraorbital lobe subquadrate, directed anterolaterally; outeror-
bital spine sharp, anteriorly directed, with broad, flattened base
extending outwards.

Lateral margins of carapace undefined, blunt and rounded, sin-
uous in dorsal view, constricted at the level of the two main
grooves and divided into three bulbous portions by cervical and
branchial grooves, epibranchial portion smallest; small spiniform
granules along all three portions.

Posterior margin wide, slightly wider than orbitofrontal margin,
concave, W-shaped; as a flange with thickened margin, lined with
small granules on arched latero-posterior portions and larger gran-
ules along median portion.

Mesogastric region subdivided into two distinct portions: ante-
rior mesogastric process relatively short, conspicuously narrow, tip
pointed; posterior mesogastric region large, diamond-shaped,
inflated, with chevron-shaped depression parallel to posterior mar-
gin. Protogastric regions elongated, subdivided into two subequal
portions by oblique groove halfway pointing towards orbits. Meta-
gastric region as two axially separated lobes; epibranchial region
laterally inflated and granular. Cardiac region conspicuously small,
isolated; posterior branchial region very large, obliquely elongated,
surface undifferentiated, inflated, bulbous.

Grooves deep and very wide, smooth; cervical groove V-shaped,
complete and continuous; branchial groove parallel to cervical
groove, extremely wide, branching into narrower branchiocardiac
grooves, bounding cardiac region, extending posteriorly into wide,
deep groove, posteriorly bifurcate by axial intestinal tubercle, and
continuing posterolaterally above posterior margin (flange).

Remarks: Verrucarcinus marsae nov. sp. differs from the type
species V. torosus (Kimmeridgian, Bavaria, Germany; Tithonian,
Stramberk, Czech Republic, and Ernstbrunn, Austria; Müller et al.,
2000: fig. 17H, as Nodoprosopon torosum; Fig. 4) by the following
characters: evenly granulated carapace, with spaced granules
(more weakly granulated in central regions in V. torosus); posterior
margin concave, with depressed flange; branchial, cervical grooves
wider; and a more prominent and deeper axial depression on the
rostrum, with more isolated, separated and prominent epigastric
ridges.

Verrucarcinus marsae nov. sp. differs from V. cutifrontis (late
Oxfordian to early Kimmeridgian, Dobrogea, Romania; Frant�escu,
2011) by a more bulbous carapace, with more inflated regions;
steeper, V-shaped and wider branchial and cervical grooves; a
much coarser granulated carapace surface; and a distinctly defined
anterior mesogastric region, with central frontal depression.

V. marsae nov. sp. differs from V. ordinatus (Oxfordian, Silesia,
Poland; Collins and Wierzbowsky, 1985) by the entire dorsal cara-
pace surface with coarse granules (vs. only posteriorly, on the pos-
terior branchial regions in V. ordinatus); wider branchial and
cervical grooves; and more elongated and distinct epigastric
regions.

Genus Charassocarcinus Van Straelen, 1925.
Type and only species: Stenochirus? mayalis Eudes-

Deslongchamps, 1877.
Occurrence: Pliensbachian-Bajocian (precise level unknown) of

France.
Diagnosis: Carapace longer than wide, elongated trapezoidal in

outline, widest at posterior margin; carapace regions inflated,

https://urn:lsid:zoobank.org:act:12CD70B4-29CE-4ACC-BA93-2723330D8EBA/
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Fig. 5. Verrucarcinus marsae nov. sp. A-C. Holotype, MNHN.F.A86392, (CL: 16.2 mm, CW: 10.8 mm) in dorsal, frontal and left lateral views, respectively. Lower to middle
Callovian, (gracilis, anceps, coronatum ammonite biozones), Saint-Laon quarry, Vienne Department (France). D-F. Paratype, MNHN.F.A86393 (CL: 14.2 mm, CW: 10.1 mm) in
dorsal, frontal and right lateral views, respectively. Middle Callovian (anceps ammonite biozone, tyranniformis subzone, richei horizon) from Méron near Montreuil-Bellay,
Maine-et-Loire (France). G, H. Paratype, MAB k.3779 (CL: 14.0 mm, CW: 9.6 mm) in dorsal and oblique frontal views, respectively, showing deep, well-defined orbit. Same
locality and level as D-F. All specimens coated with ammonium chloride sublimate prior to photography. Scale bars: 5 mm.
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ornamented with fine granules, evenly spaced. Lateral margins
undefined, completely rounded. Rostrum wide, about half orbito-
frontal width, (sub)triangular, projected in advance of orbits, lack-
ing longitudinal swellings. Fronto-orbital width ca. 75% maximum
carapace width; orbit directed forward, bounded on inner angle by
rostrum; upper orbital margin simple, lacking pronounced spines
or fissures; outerorbital angle weakly projected, anterolaterally
directed. Anterior mesogastric process triangular, separated from
broadly V-shaped posterior mesogastric region; metagastric region
large, wide, bilobed; protogastric region with vertical groove; cer-
vical and branchial grooves well developed, complete, acute, well
separated; postcervical groove absent. Cardiac region low, wide,
positioned quite posteriorly, near posterior margin. Posterior mar-
gin concave, nearly as wide as maximum carapace width.

Remarks: Stenochirus? mayalis was described by Eudes-
Deslongchamps (1877: p. 9, pl. I, figs. 9, 10) from the
Pliensbachian-Bajocian (precise level unknown, see under ‘Locali-
ties and stratigraphy’) of May-sur-Orne, France (Hée, 1924: p.
127). The holotype material consisted of a complete cephalothorax
(13� 8 mm) in the collection of Eugène Eudes-Deslongchamps, but
this material was destroyed during the Second World War (Bigot,
1945; Rioult, 1964), and no further material has been published
or is known to the authors at present.

The frontal characters were described in detail (Eudes-
Deslongchamps, 1877: p. 370): ‘‘Le bord frontal est étiré en un ros-
tre large mais court, à la base duquel il y a une carène médiane. Les
échancrures orbitaires sont larges et semi-circulaires, limitées par
des angles orbitaires très développés. [. . .] La carène médiane est
limitée par des sillons dessinant un losange, s’étendant depuis
l’origine du rostre jusqu’au sillon cervical.” [The frontal margin is
stretched into a broad but short rostrum, at the base of which there
is a median carina. The orbital fossae are wide and semicircular,
bounded by well-developed orbital angles. [. . .]The median carina
is bounded by diamond-shaped grooves, extending from the origin
of the rostrum to the cervical groove].

Van Straelen (1925: p. 369) erected Charassocarcinus to mono-
typically embrace Stenochirus? mayalis, and placed it ‘‘at the end
of [à la suite des] the Homolodromiidae”. Glaessner (1933: p.
183) noted that Charassocarcinus was ‘‘probably a Galatheoid”; in
the Treatise (Glaessner, 1969: p. R532), it is included in the section
‘Decapoda of uncertain systematic position or validity’; it was not
quoted in the Systematic list of fossil decapod crustacean species
(Schweitzer et al., 2010) and not addressed since. Here we assign
Charassocarcinus to the Glaessneropsidae, based on its defined
orbits, well-developed front, lack of lateral margins (thus carapace
flanks completely rounded, as in the Homolodromiidae), complete
and parallel cervical and branchial grooves, and its morphological
similarity with Verrucarcinus. Charassocarcinus is morphologically
most similar to Verrucarcinus and Vilsercarcinus nov. gen., due to
its conspicuously wide, completely delineated and bilobed meta-
gastric region, and the grooves on the anterior carapace.

The characters that separate Charassocarcinus from Verrucarci-
nus are the following: the carapace outline is elongated trapezoidal
in Charassocarcinus, whereas it is pyriform in Verrucarcinus. The
dorsal carapace surface of Charassocarcinus bears small, evenly
spaced granules, instead of coarse granules especially on the bran-
chial region in Verrucarcinus. The rostrum in Charassocarcinus is not
so projected and as downturned, not sulcate (only a median carina
at the base) and it lacks longitudinal swellings (compared to the
rostrum of Verrucarcinus). Another diagnostic difference is the car-
diac region, which in Charassocarcinus is positioned posteriorly,
close to the posterior margin, whereas in Verrucarcinus it is distant
from the posterior margin; the typical configuration for
glaessneropsids.

Charassocarcinus differs from Glaessneropsis by: a more convex
carapace in transverse cross-section, a less prominent and pro-
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jected rostrum, a more posteriorly positioned cardiac region, and
steeper angle of cervical and branchial grooves.

Charassocarcinus differs from Ekalakia by: a more convex cara-
pace in transverse cross-section, a more elongated carapace (CL/
CW = 1.45 in Charassocarcinus mayalis, vs. 1.3 in Ekalakia lamberti),
and the cardiac region and branchial groove much more posteri-
orly placed.

Charassocarcinus, being recorded from the Pliensbachian-
Bajocian (precise level unknown) of France (C. mayalis), is likely
the oldest member of the Glaessneropsidae. It is among the oldest
Brachyura known to date (for age comparison with the oldest
brachyurans known, see Krobicki and Zatoń, 2008; Schweitzer
and Feldmann, 2010; Jagt et al., 2015; Guinot, 2019).

Genus Vilsercarcinus nov. gen.
urn:lsid:zoobank.org:act:A75D3856-5933-44EF-AB93-50AA755

9E5F2
Derivation of the name: Named after the ‘Vilser Kalk’, the geo-

logical unit in which the sole specimen known to date was
collected.

Type and only species: Vilsercarcinus keuppi nov. gen., nov. sp.
Diagnosis: Carapace longer than wide, CL/CW = 1.5, elongated

trapezoidal in outline, widest at branchial region at about a third
the maximum carapace length from posterior; carapace subcircular
in transverse cross-section; carapace regions inflated, ornamented
with evenly spaced fine granules. Lateral margins undefined, com-
pletely rounded. Rostrum wide, occupying most of orbitofrontal
width, projected in advance of orbits, lacking longitudinal swel-
lings, margins steep, sharp-edged. Fronto-orbital width ca. 80%
maximum carapace width; orbit directed anterolaterally, lacking
outer orbital corner. Anterior mesogastric process pointed, triangu-
lar, merged with rhomboidal posterior mesogastric region; meta-
gastric region conspicuously large, wide, bilobed. Protogastric
region with acute oblique groove. Cervical and branchial grooves
well developed, complete, acute, well separated; branchial groove
W-shaped; postcervical groove absent. Cardiac region relatively
narrow, scutiform, positioned posteriorly. Posterior margin broken.

Remarks: Vilsercarcinus nov. gen. is assigned to the Glaess-
neropsidae because its morphology fits well with the familial diag-
nosis (see above). In particular, the elongate trapezoidal carapace
outline, the wide orbitofrontal margin, the wide and developed
rostrum, and the well-separated, complete, sinuous cervical and
branchial grooves favour placement of Vilsercarcinus nov. gen. in
the Glaessneropsidae. Vilsercarcinus nov. gen. is morphologically
reminiscent in particular of Verrucarcinus and Charassocarcinus by
the prominent bilobed metagastric region.

Vilsercarcinus nov. gen. differs from Verrucarcinus by the ros-
trum having steep lateral margins, the mesogastric region formed
in a unified triangular shape, the prominent oblique groove on
the protogastric region, the scutiform cardiac region, and the fine
granular carapace ornamentation. Vilsercarcinus nov. gen. is equal
in age, or geologically older, than Verrucarcinus (Table 1).

Vilsercarcinus nov. gen. differs from Charassocarcinus by having
the rostrum more projected and elongated, the potogastric region
with a deep oblique groove (vs. an arched vertical groove in Charas-
socarcinus), the anterior and posterior mesogastric region merged
(vs. separated by a groove in Charassocarcinus), and a narrow, scu-
tiform cardiac region (vs. wider and subsquare in Charassocarci-
nus). Vilsercarcinus nov. gen. is geologically younger than
Charassocarcinus (Table 1).

Vilsercarcinus keuppi nov. gen., nov. sp.
Fig. 6
urn:lsid:zoobank.org:act:25963848-094E-42BF-8789-39E9D9B69

C46
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Table 1
Members of the family Glaessneropsidae Patrulius, 1959 considered in the present paper. *: Type species of the genus.

Charassocarcinus Van Straelen, 1925
Charassocarcinus mayalis* (Eudes-Deslongchamps, 1877) (as Stenochirus? mayalis); Pliensbachian-Bajocian (precise level unknown); Calvados (northwest France)

Ekalakia Bishop, 1976
Ekalakia exophthalmops Feldmann, Schweitzer and Wahl, 2008; Maastrichtian; Wyoming, Montana (USA)
Ekalakia lamberti* Bishop, 1976; Campanian-Maastrichtian; Montana, North Dakota (USA)

Glaessneropsis Patrulius, 1959
Glaessneropsis bucegiana Patrulius, 1959; Tithonian (?); Carpathians (Romania)
Glaessneropsis heraldica* (Moericke, 1897) (as Prosopon heraldicum); Tithonian; Stramberk (Czech Republic), Ernstbrunn (Austria)
Glaessneropsis myrmekia Schweitzer and Feldmann, 2009; Tithonian; Stramberk (Czech Republic)
Glaessneropsis tribulosa Schweitzer and Feldmann, 2009; Tithonian; Ernstbrunn (Austria)

Meroncarcinus nov. gen.
Meroncarcinus boursicoti* nov. gen., nov. sp.; Callovian; Maine-et-Loire (France)

Verrucarcinus Schweitzer and Feldmann, 2009
Verrucarcinus cutifrontis Frant�escu, 2011; Oxfordian-Kimmeridgian; Dobrogea (Romania)
Verrucarcinus marsae nov. sp.; Callovian; Calvados, Maine-et-Loire (France)
Verrucarcinus ordinatus (Collins in Collins and Wierzbowsky, 1985) (as Nodoprosopon ordinatum); Oxfordian; Silesia (Poland)
Verrucarcinus torosus* von Meyer, 1860 (as Prosopon torosum); Oxfordian: Cher Department (France), Silesia (Poland), Kimmeridgian, Bavaria (Germany);

Tithonian: Stramberk (Czech Republic), Ernstbrunn (Austria)
Vilsercarcinus nov. gen.

Vilsercarcinus keuppi* nov. gen., nov. sp.; late Toarcian-Callovian (precise level unknown); Germany-Austria border

Barry W.M. van Bakel and D. Guinot Geobios 79 (2023) 61–76
n. 1914. Prosopon Vilsense - Stolley, p. 680, pl. 40, fig. 4.
1988. Nodoprosopon? vilsense - Wehner, p. 39, pl. 2, fig. 4.
2007. Nodoprosopon? vilsense - Schweitzer et al., p. 101, fig. 2.4.
Derivation of the name: Named after its collector, Dr. Helmut

Keupp (Berlin), who donated this specimen to the SNSB-BSPG.
Material and measurements: The single specimen was col-

lected in the 1960s from the late Toarcian-Callovian (precise level
unknown) ‘Vilser Kalk’ debris of the southwestern slope of the
Sorgschrofen near Oberjoch, a 1635 m high mount near the bound-
ary between Germany and Austria (H. Keupp, pers. comm., July
2021) by H. Keupp (Berlin), and is currently housed in the BSPG.
Fig. 6. Vilsercarcinus keuppi nov. gen., nov. sp., holotype, SNSB-BSPG 2014 XXV 328 (CL: 7
southwestern slope of the Sorgschrofen, near Oberjoch, Germany-Austria. A. Dorsal view.
coated with ammonium chloride sublimate prior to photography. Scale bar: 2 mm.
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The specimen, formerly registered as KEU-a 111 7, currently
labeled as SNSB-BSPG 2014 XXV 328 (CL: 7.2 mm, CW: 4.9 mm;
cuticle not preserved), was relocated in May 2021 by Mike Reich
(at that time BSPG) in the collection of the late Dr. Reinhard
Förster. This specimen was figured by Wehner (1988: pl. 2, fig. 4,
as ‘Nodoprosopon? vilsense [Stolley]’) and by Schweitzer et al.
(2007: fig. 2.4, as Nodoprosopon? vilsense).

Diagnosis: As for the genus, by monotypy.
Description: Carapace longer than wide, elongated trapezoidal

in outline, widest posteriorly near posterior margin; carapace
regions inflated, ornamented with fine granules, evenly spaced,
.2 mm, CW: 4.9 mm), upper Toarcian-Callovian ‘Vilser Kalk’ (precise level unknown),
B.Mirror-image reconstruction. Photograph by Imelda Hausmann (BSPG); specimen
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posteriorly granules larger. Lateral margins undefined, completely
rounded. Rostrum wide, incompletely preserved but apparently
well projected in advance of orbits, anteromedially depressed.
Fronto-orbital width ca. 75% maximum carapace width; orbits
directed forward. Anterior mesogastric process sharply triangular,
continuous with rhomboidal posterior mesogastric region; meta-
gastric region conspicuously large, wide, distinctly bilobed; cervi-
cal and branchial grooves well developed, deep, well separated;
postcervical groove absent. Cardiac region rather narrow, scuti-
form, positioned relatively posteriorly on carapace. Posterior mar-
gin incompletely preserved.

Remarks: The single specimen that is described here as Vilser-
carcinus keuppi nov. gen., nov. sp., was initially assigned to Proso-
pon vilsense Stolley, 1914 by Wehner (1988: p. 39, pl. 2, fig. 4), a
species being originally described from the ‘alpiner Doggerkalk’
(Stolley, 1914: p. 680, pl. 40a, b).

Prosopon vilsense has a long taxonomical history: it was placed
in Avihomola Van Straelen, 1925 (Van Straelen, 1925), Pithonoton
von Meyer, 1842 (Beurlen, 1928), Prosopon von Meyer, 1840
(L}orenthey and Beurlen, 1929), Protocarcinus Woodward, 1866
(Glaessner, 1929), Nodoprosopon Beurlen, 1928 (Glaessner, 1933;
Müller et al., 2000; Schweitzer et al., 2007; Krobicki and Zatoń,
2008; Crônier and Boursicot, 2009), and in Abyssophthalmus
Schweitzer and Feldmann, 2009 (Krobicki and Zatoń, 2016).
Krobicki and Zatoń (2016: p. 710, fig. 7) tentatively assigned this
species to Abyssophthalmus and noted that ‘Abyssophthalmus? vil-
sense’ was collected from the upper part of the Vils Limestone.
Therefore, these authors concluded that this species is most prob-
ably Early Callovian in age. Klompmaker et al. (2020) did not list A.
vilsense in their review of many Jurassic genera. At this moment we
adopt here the taxonomic position concluded by Krobicki and
Zatoń (2016) for the type specimen of Prosopon vilsense.

Vilsercarcinus keuppi nov. gen., nov. sp. shows a strongly areo-
lated carapace, with deep and distinct branchial and cervical
grooves; an oblique, anteriorly and outwardly directed groove sub-
dividing the protogastric region; and two axial tubercles on the
mesogastric region. These significant characters distinguish it from
Abyssophthalmus vilsensis.

Vilsercarcinus keuppi nov. gen., nov. sp., differs from Charasso-
carcinus mayalis (Eudes-Deslongchamps, 1877) by having an undif-
ferentiated mesogastric region, and by lacking distinct outerorbital
corners. The rostrum is incomplete in V. keuppi nov. gen., nov. sp.,
and it may also have been incomplete in C. mayalis. We hope that
additional material will become available in the near future.

Genus Meroncarcinus nov. gen.
urn:lsid:zoobank.org:act:55939B11-7F18-43DC-A907-65A5510

E53D0
Derivation of the name: Named after Méron (Maine-et-Loire

department, France), the type locality of the sole specimen known.
Type and only species: Meroncarcinus boursicoti nov. gen., nov.

sp.
Diagnosis: Carapace gently arched in transverse section, longer

than wide, CL/CW = 1.3, outline shape subrectangular, widest at
posterior branchial regions, about two-thirds the distance posteri-
orly on carapace; dorsal regions flattened, ornamented with gran-
ules, evenly sized across carapace. Lateral margins undefined,
bluntly rounded. Rostrum occupying entire front, wide, about
one quarter maximum carapace width, rounded (sub)triangular,
stout, slightly downturned, projected well in advance of orbits,
margins simple, with paired (admedial) longitudinal granular
swellings. Eyestalk appearing to have arisen beneath rostrum.
Fronto-orbital width ca. 80% maximum carapace width; orbit large,
directed forward, slightly outward and upward, bounded on inner
angle by rostrum; upper orbital margin concave, sharp, granular,
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lacking strong intraorbital spine and fissures; outerorbital angle
subtle. Anterior mesogastric process narrow, posterior mesogastric
and metagastric regions damaged; cervical and branchial grooves
well developed, complete, notching lateral carapace margins, well
separated. Cardiac region small, diamond-shaped, well separated
from posterior margin by elongated, narrow intestinal region. Pos-
terior margin incompletely preserved, nearly as wide as maximum
carapace width.

Remarks: Meroncarcinus nov. gen. is morphologically reminis-
cent to Verrucarcinus by: the prominent rostrum; well-separated,
complete and subparallel cervical and branchial grooves; unde-
fined, rounded lateral carapace margins; large, anteriorly placed,
and well delineated orbital fossae; and granular carapace surface.
Meroncarcinus nov. gen. is distinguished from Verrucarcinus by
the stouter, subrectangular carapace outline (CL/CW = 1.3 in
Meroncarcinus nov. gen., vs. 1.5 in Verrucarcinus); clearly less con-
vex carapace in transverse section; the flatter carapace regions; the
dorsally visible and slightly upward directed orbits; and the lack of
a distinct tooth and prominent fissures on the orbital margin.

Meroncarcinus boursicoti nov. gen., nov. sp.
Fig. 7
urn:lsid:zoobank.org:act:5E1D1463-1975-4701-B4AB-5E65A3

58F10F
Derivation of the name: Species dedicated to Pierre-Yves Bour-

sicot (Villedieu-la-Blouère, Mauges region, France), who collected
the holotype and sole specimen.

Holotype and only specimen: MNHN.F.A86394, a well-
preserved dorsal carapace (CL: 10.8 mm, CW: 8.3 mm), preserved
as internal mould, from the locality of Méron near Montreuil-
Bellay, Maine-et-Loire, France. MAB k.3780 represents a cast.

Diagnosis: As for the genus, by monotypy.
Description: Carapace longer than wide, CL/CW = 1.3, widest at

posterior branchial region ca. 30% the distance posteriorly; cara-
pace gently arched in transverse section, weakly arched to flat-
tened in longitudinal cross-section; regions well marked by deep,
broad grooves; dorsal carapace surface ornamented with evenly
granules.

Fronto-orbital width ca. 79%maximum carapacewidth; rostrum
wide, prominent, projected well beyond orbits, in line with
carapace, slightly downturned, tip blunt, lateral margins convex,
surface with two converging keels and shallow axial depression.

Orbits large, directed forwards and laterally; supra-orbital mar-
gin with only a single, very small median dent, basal to an upward
curve towards the outerorbital corner; intraorbital lobe rounded,
directed anteriorly and slightly outward; outerorbital corner
weakly developed, reclined.

Lateral margins of carapace undefined, rounded, continuously
convex in dorsal view, incised by the branchial and cervical
grooves, and divided into three portions: anteriormost smallest,
posterior portion distinctly largest; small spiniform granules along
anterior two portions.

Posterior margin wide, majority not preserved.
Mesogastric region partially preserved; anterior mesogastric

process narrow; posterior mesogastric and metagastric regions
damaged. Protogastric regions flattened, undivided, laterally sepa-
rated from small, subtrapezoidal hepatic area by short depression.
Epibranchial region flattened, granular. Posterior portion of cardiac
region as a wide triangle with apex pointed downward; posterior
branchial region very large, oblique pyriform, surface undifferenti-
ated, inflated, bulbous.

Grooves wide, smooth; lateral portions of cervical groove deep
and widely V-shaped, complete, strongly incising lateral carapace
flanks; branchial groove subparallel to cervical groove, wide,
curved posteriorly extending into elongated, closely spaced
grooves on intestinal region.

https://urn:lsid:zoobank.org:act:55939B11-7F18-43DC-A907-65A5510E53D0/
https://urn:lsid:zoobank.org:act:55939B11-7F18-43DC-A907-65A5510E53D0/
https://urn:lsid:zoobank.org:act:5E1D1463-1975-4701-B4AB-5E65A358F10F/
https://urn:lsid:zoobank.org:act:5E1D1463-1975-4701-B4AB-5E65A358F10F/


Fig. 7. Meroncarcinus boursicoti nov. gen., nov. sp., holotype, MNHN.F.A86394 (CL: 10.8 mm, CW: 8.3 mm) in dorsal (A, B (mirror-image reconstruction)), left lateral (C) and
frontal (D) views, middle Callovian (anceps ammonite biozone, tyranniformis subzone, richei horizon) from Méron, near Montreuil-Bellay, Maine-et-Loire (France). Specimen
preserved as internal mould. Specimen coated with ammonium chloride sublimate prior to photography. Scale bar: 5 mm.
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Remarks: Meroncarcinus boursicoti nov. gen., nov. sp. co-occurs
in the same locality and same level as Verrucarcinus marsae nov. sp.
but it can be easily distinguished by its less convex and proportion-
ally shorter carapace, the dorsally visible and slightly upwardly
directed orbital fossae, and a finer granulation.

Abyssophthalmus mainense (Crônier and Boursicot, 2009, as
Nodoprosopon? mainense), from the lower Callovian gracilis Zone
near Montreuil-Bellay (Maine-et-Loire, France) and included in
Abyssophthalmus by Schweitzer et al. (2018: 320), can be distin-
guished by its longer anterolateral margin (margin anterior the
cervical groove longer than margin between cervical and branchial
grooves in Abyssophthalmus mainense, vs. the opposite inMeroncar-
cinus boursicoti nov. gen., nov. sp.); a shorter and more downturned
rostrum; forward directed orbits, not upward; and a central tuber-
cle on the cardiac region and each epibranchial region (vs. smooth
regions in M. boursicoti nov. gen., nov. sp.).

Abyssophthalmus bellaii (Crônier and Boursicot, 2009, as
Nodoprosopon? bellai), from the lower Callovian gracilis Zone near
Montreuil-Bellay (Maine-et-Loire, France), tentatively included in
Abyssophthalmus by Schweitzer et al. (2018: p. 321), has a more
elongated carapace (CL/CW = 1.4, vs. 1.3 inMeroncarcinus boursicoti
nov. gen., nov. sp.); an oblique orbital margin with orbits directed
laterally and not upward; the anterior mesogastric process well
extended on the rostrum (in Meroncarcinus boursicoti nov. gen.,
nov. sp. only a depressed gutter beyond the level of the outeror-
bital corners); and the cervical and branchial grooves not parallel,
more diverging.

4. Discussion

4.1. Remarks on the diagnosis of Homolodromioidea/
Homolodromiidae Alcock, 1900

Schweitzer and Feldmann (2009: p. 82) proposed the superfam-
ily Glaessneropsoidea Patrulius, 1959 as sister group of Homolo-
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dromioidea Alcock, 1900. They noted (Schweitzer and Feldmann,
2009: pp. 64, 65): ‘‘To our knowledge, no succinct definition of
the characteristics of the Homolodromioidea has been presented”
and cited only Guinot (1978) and Martin (1990). A diagnosis of
the family was given in the revision of Guinot (1995) based on
Recent taxa but with non-negligible palaeontological data
(Guinot, 1995: pp. 188, 265); a key was provided by Guinot and
Tavares (2003: p. 120) that differentiated Homolodromioidea from
Dromioidea De Haan, 1833; a series of articles by Martin, and Mar-
tin et al. (e.g., Martin et al., 2001), as well as other contributions
(e.g., Ng and McLay, 2005; Ng and Naruse, 2007; Tavares and
Lemaitre, 2014; Ng and Yang, 2021) have since been published
and expanded the family, and give us a clear idea of its outlines.
The characters from the key to Homolodromiidae provided by
Guinot and Tavares (2003) are as follows:

� both P4 and P5 modified, reduced, subdorsal or dorsal, with ter-
minal prehensile apparatus (Guinot, 1995: fig. 3);

� male pleopodal formula complete (i.e., presence of vestigial
pleopods on pleonal somites 3 to 5 in addition to the gonopods
on pleonal somites 1 and 2; see Guinot, 1995: fig. 5A-D);

� uropods showing as ventral lobes, never involved in pleonal
holding;

� male pleon with distinct pleurae;
� telson very long, reaching mxp3;
� axial skeleton regularly layered, with phragmata interfingered
to each other;

� female sternal sutures 7/8 short, spermathecal apertures lying
close to gonopores on P3;

� exopod absent on G2;
� male P5 coxa modified, elongated, prolonging into hard process
enclosing penis.

To a large extent, this diagnosis applies also to the higher rank
Homolodromioidea.
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It is clear that the majority of these characters are not visible in
fossil remains and that the use of the carapace is the only possible
way of identification, especially for Jurassic and Early Cretaceous
crabs. The carapace of extant homolodromiids (known only from
Homolodromia A. Milne-Edwards, 1880 and Dicranodromia A.
Milne-Edwards, 1880), are characterised by: a proepistome (=an-
tennular somite) non-existent (plesiomorphy) or weak; a rostrum
that is absent or only represented by a median small spine; a pair
of pseudorostral teeth; the absence of a true orbit; the presence of
only a supraorbital tooth or of both supra- and suborbital teeth;
and flanks developed, undemarcated (Guinot, 1995: p. 171, fig.
2A-C). The carapace in extant Homolodromioidea is characterised
by a very weak areolation, to varying degrees: in fact, no carapace
region is indicated. The carapace appears smooth, sometimes furry,
or finely granular/spinulate, and seems continuously and evenly
swollen. In most fossil forms assigned at some time to Homolo-
dromioidea, the regions are defined by distinct grooves and/or
bulges, and are easily recognisable.

Guinot (1995: p. 168) noted for the Homolodromiidae that ‘‘The
body is thick, with subvertical flanks; there is no lateral edge
delimiting the dorsal side surface from the flanks, nor any marginal
armature; no trace of a lateral line (linea dromica) as in Dromiidae;
no homolid line is present”. A major carapace feature of the
Homolodromiidae is in fact the presence in the branchiostegal
region of a large poorly calcified area that extends ventrally (well
shown by Schweitzer et al., 2012: fig. 1c). It can be considered as
the resorption zone during moulting, replacing the linea along
which the carapace breaks open during ecdysis, which exists in
other crabs (linea homolica in Homolidae H. Milne Edwards,
1837; linea dromica or linea dromiidica in Dromiidae De Haan,
1833; lateral line in Eubrachyura Saint Laurent, 1980). It is admit-
tedly difficult to recognise this poorly calcified area in the fossils,
but this feature is closely related to the lack of a well-defined lat-
eral margin of the carapace at this level. It is therefore question-
able, if not unlikely, that crabs with well-defined lateral carapace
margins are really homolodromioids.

The known Jurassic and early to mid-Cretaceous families that
have been assigned to Homolodromioidea are to date based solely
on dorsal carapaces. These additional fossil families are as follows
in Karasawa et al. (2011) and Schweitzer et al. (2012; 2018): Buc-
culentidae Schweitzer and Feldmann, 2009; Goniodromitidae
Beurlen, 1932; Prosopidae von Meyer, 1860; Tanidromitidae
Schweitzer and Feldmann, 2009. Carapaces of members of the
abovementioned families are quite variable in characters; as a
result of the inclusion of these families, the characters of the super-
family Homolodromioidea (extant + extinct families considered)
have become highly diversified, as outlined above. The inclusion
of many extinct families into the Homolodromioidea may have dis-
torted the definition of this high-rank taxon, making the resulting
diagnosis very problematic; a new diagnosis of Homodromioidea
including the fossil families should be updated and established
on solid basis.

The Prosopidae is consensually considered a homolodromioid
family (see Van Bakel et al., 2021: p. 10, with further references).
The diagnosis of the Prosopidae was revised by Van Bakel et al.
(2021: p. 5), providing a solid basis to compare it with the diagno-
sis of the Glaessneropsidae (see below). These authors stressed (op.
cit.: p. 10) that ‘‘differences between homolodromiids and proso-
pids are few”.

4.2. Remarks on fossil Homolodromioidea

Homolus auduini Eudes-Deslongschamps, 1835, from the Middle
Jurassic (Bathonian) of France (Pezy and Gendry, 2016) and Eng-
land, was included in Homolodromiidae by Bouvier (1896: pp.
47-52, fig. 36, as Protocarcinus (=Palaeinachus) longipes
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Woodward and Salter, 1865) and Guinot (1995: pp. 164, 265), then
referred to as Foersteria auduini by Wehner (1988), a name
replaced by Gabriella Collins, Ross, Genzano and Manzian, 2006
(Collins et al., 2006). It is the perfect example of a true fossil
homolodromiid. Thanks to the examination of the lectotype,
Schweitzer and Feldmann (2010: fig. 2) adhered to the idea that
Homolus auduini could be referable to the Homolodromiidae, based
on the possession of a large extra-orbital area (‘augenrest’ sensu
these authors) protected by spines, and that of two pseudorostral
spines, and a pleon partially exposed in dorsal view. Guinot
(2019: p. 766), Klompmaker et al. (2020: p. 12) and Van Bakel
et al. (2021: p. 7) agreed that the extant family Homolodromiidae
is represented by Homolus auduini in the Jurassic; also Krobicki and
Zatoń (2016: p. 705) considered it to be the oldest homolodromiid.
The affiliation to Homolodromiidae of certain well-preserved fossil
forms by Guinot (1995) is now in doubt, and their family assign-
ment is to be reconsidered: Antarctiprosopon chaneyi (Feldmann
and Wilson, 1988), Eocene, Antarctica; Antarctidromia inflata
Förster, Gaździcki and Wrona, 1985, Lower Miocene, Antarctica;
and Notiodromia novaezelandica (Feldmann, 1993), Upper Creta-
ceous, New Zealand.

The Prosopidae is one of the oldest brachyuran families, with
Bajoprosopon piardi Van Bakel, Maerten, Jagt and Fraaije, 2021 from
the upper Bajocian, Middle Jurassic of the ‘Les Fours à Chaux’ local-
ity, Calvados, northwestern France, as the oldest known member.
This record is only slightly older than the Bathonian homolo-
dromiid Homolus auduini (see above).

4.3. Remarks on Glaessneropsoidea/Glaessneropsidae

By elevating the Glaessneropsidae to a suprafamilial rank,
Schweitzer and Feldmann (2009: p. 82) stated that the distinguish-
ing features diagnosing the Glaessneropsoidea were: ‘orbits well
developed; usually ornamented with supra- and sub-orbital spines,
fronto-orbital width always occupying entire frontal margin of
carapace; augenrest absent’. They included Verrucarcinus in Glaess-
neropsidae, whose type genus Glaessneropsis Patrulius, 1959 con-
tains Jurassic species ‘‘united by the distinctive rostrum and
orbital configuration, which are unique among Brachyura of any
age” (Schweitzer and Feldmann, 2009: p. 84). The Glaessneropsi-
dae is known only from the fossil record (lower Jurassic [Charasso-
carcinus] – upper Cretaceous [Ekalakia]; Table 1), unlike
Homolodromidae or Homolodromioidea, which is known from
the lower Jurassic until Present day, making it the oldest lineage
of brachyurans. No elements other than the carapace are known
for Glaessneropsidae, making a direct functional comparison diffi-
cult. However, carapace characters exclude the Glaessneropsidae
from the Homolodromioidea. The presence of a single, enlarged
rostrum, well-defined deep orbits with distinct orbital notches,
prevents the assignment of Verrucarcinus to Homolodromiidae,
based on the diagnostic characteristics of the family, and even to
the superfamily Homolodromioidea sensu stricto. It should also
be noted that no living homolodromiid has a dorsal surface with
so pronounced, inflated and clearly defined regions. In contrast,
the undefined, blunt and rounded lateral margins of the carapace
of Verrucarcinus are typically homolodromiid.

An example of the difficulty of assigning particular families to a
higher rank is illustrated by the case of Viaiidae. While Artal et al.
(2012: p. 402) tentatively assigned Viaiidae to the superfamily
Glaessneropsoidea, Gašparič et al. (2022: p. 9) concluded that
‘‘the higher-level taxonomic position remains obscure” and left
Viaiidae without higher systematic placement. Guinot (2019: pp.
764, 782) examined different possibilities for the position of
Glaessneropsoidea, hypothesising that some members could be
included in Eubrachyura, in particular in Majoidea. A good diagno-
sis of Glaessneropsidae is available (see above) but a solid diagno-
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sis of Glaessneropsoidea differentiating it from other superfamilies
is still lacking. We therefore leave Glaessneropsidae, like Viaiidae,
without a higher systematic placement.

Data availability

The data used for this paper are palaeontology specimens held in
museum collections, as described in the paper under ’material’.
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