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Zovocarcinus muelleri, anew genus and species of panopeid crab, is recorded from Eocene (upper Ypresian)
strata at Zovo di Bolca (Verona, northeast Italy), on the basis of a single specimen from a rich fossiliferous
and coral-reef deposit in the Lessini Mountains (Verona area).
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Introduction

The Bolca area (Verona, northeast Italy; Fig. 1) with the fossil-rich deposits of
‘Pesciara’” and Monte Postale, is renowned for the exceptional preservation of plants,
invertebrates and vertebrates, chiefly fishes. For a detailed description of local geology
and stratigraphy, reference is made to Fabiani (1914, 1915), Barbieri & Medizza (1969)
and Medizza (19804, b).

Above the Scaglia Rossa, of Late Cretaceous (Campanian) age, follow the so-called
‘Calcari di Spilecco’ (Late Paleocene-Early Eocene) which are in turn overlain by
Lithothamnium and Nummulites limestones, the fish-bearing strata of ‘Pesciara’ and
Monte Postale, and the Alveolina limestones, plus marine, brackish and terrestrial lime-
stones of Monte Postale. Higher upsection follow Alveolina and Nummulites limestones
(hamlet of Brusaferri), a thick volcanic mass, inclusive of terrestrial plants and fresh-
water molluscs (Monte Vegroni), shales with shells of Cypris (Ostracoda), and a coal
bed with crocodilian and turtle remains (Monte Purga). The highest unit, at the top of
Monte Purga, comprises columnar basalts. The highest stratified limestones along the
northern side of Purga di Bolca are dated as late Ypresian (Barbieri & Medizza, 1969).
The age of the reptile-bearing coal beds still is uncertain, but could possibly be Lutetian
(Middle Eocene).
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Fig. 1. Map of the Bolca area; the asterisk denotes the locality which has yielded the type specimen of
Zovocarcinus muelleri nov. gen., Nov. sp.

The new panopeid crab was collected from white crystalline limestones with alveo-
lines and nummulitids (Brusaferri Limestones), which also contain volcanic deposits to
the southeast of Bolca, along the road connecting Zovo and the hamlet of Vallecco (Fig. 1).
Associated decapod crustaceans include Lessinigalathea regale De Angeli & Garassino,
2002, Cyamocarcinus angustifrons Bittner, 1884, Galenopsis similis Bittner, 1875 and others
(work in progress). From Zovo, Tessier et al. (2004) recorded the raninid Cyrtorhina glo-
bosa Beschin, Busulini, De Angeli & Tessier, 1988 (now Antonioranina globosa; see Van
Bakel et al., 2012), based on a specimen collected by Fabiani.

The fossiliferous level at Zovo, containing coralligenous algae, corals, micro-
foraminifera, scarce molluscan internal moulds, and exuviae of small-sized decapod
crustaceans, was associated to a bioherm or a small-sized coral reef, created inside the
graben of Alpone-Agno. Formations such as this have been recorded from the Valle del
Ciampo between Mussolino and Zovo di Castelvecchio (De Zanche, 1965) and in the
eastern margin of Monti Lessini (Beschin et al., 2007, De Angeli & Garassino, 2002; De
Angeli & Ceccon, 2012).
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Repository and abbreviations

The holotype, and sole specimen known to date, of Zovocarcinus muelleri nov. gen.,
nov. sp. is MCZ 3817-1.G.361673 in the palaeontological collections of the Museo Civico
‘G. Zannato’, Montecchio Maggiore, Vicenza (Italy).

Abbreviations in the text are as follows: cl — carapace length; cw — carapace width;
ofw — orbito-frontal width; fw — frontal width.

Systematic palaeontology

Order Decapoda Latreille, 1802
Infraorder Brachyura Latreille, 1802
Subsection Heterotremata Guinot, 1977
Superfamily Xanthoidea MacLeay, 1838
Family Panopeidae Ortmann, 1893
Genus Zovocarcinus nov.

Type species — Zovocarcinus muelleri nov. sp., by monotypy.

Etymology — The name alludes to Zovo di Bolca, close to where the holotype speci-
men was discovered.

Diagnosis — Hexagonal carapace, slightly convex longitudinally, wider than long (cl/
cw ratio 0.77); orbito-frontal margin about two-thirds of maximum carapace width; bi-
marginate front, formed by distinct transverse anterior groove; quadrilobate frontal
margin, divided medially by distinct incision; suboval orbits; supraorbital margins with
two fissures; preorbital tooth separated from front by a groove; convex anterolateral
margins, with four teeth (excluding postorbital tooth); short first tooth, located behind
postorbital one; second tooth slightly stronger than first one; well-developed pointed
third and fourth teeth; converging posterolateral margins longer than anterolateral ones;
indistinct dorsal regions; cervical groove as slight transverse depression; shallow bran-
chiocardiac grooves; smooth dorsal surface; anterior regions faintly granulated.

Discussion — The hexagonal carapace, with maximum length equalling three quar-
ters of the width and maximum width at mid-carapace length, are features typical of
some xanthoids, mainly of representatives of the family Panopeidae. Schweitzer & Ka-
rasawa (2004), Stev¢ic (2005), Karasawa & Schweitzer (2006) and Guinot et al. (2013) all
discussed the characters of both constituent subfamilies, the Eucratopsinae Stimpson,
1871 and the Panopeinae Ortmann, 1893. De Grave et al. (2009) presented a check list of
all known extinct and extant genera, while Schweitzer et al. (2010) focused on all known
fossil species.

The carapace of Zovocarcinus nov. gen. resembles that of the extant Panopeus H.
Milne Edwards, 1834 and Lophopanopeus Rathbun, 1898, as well as that of the fossil ge-
nus Laevicarcinus Lérenthey in Lérenthey & Beurlen, 1929. However, all of these have
distinct carapace regions and transverse ridges on the gastric and hepatic regions.
Morphologically, the new genus shows affinities with Sereneopeus Collins, 2002 (type
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species: Panopeus kempi Quayle & Collins, 1981; Eocene, London Clay, Hampshire Ba-
sin, southern England) as well, in that it has the anterior carapace devoid of transverse
ridges, unlike Panopeus (see Schweitzer, 2000). Sereneopeus has a hexagonal carapace
which is wider than long and lacks ridges on the anterior part; and it also has an an-
terolateral margin with four teeth (excluding the postorbital tooth) in common with
Zovocarcinus nov. gen. However, the former can be differentiated by having a wide,
sinuous front which is well marked medially (vs a bimarginate front, formed by a dis-
tinct transverse anterior groove and quadrilobate frontal margin, divided medially by
a distinct incision in the new genus) and a low, forwardly curved ridge, which is steep-
er anteriorly and extends across each epibranchial lobe. The latter is absent from Zovo-
carcinys nov. gen.

A bimarginate front generally occurs in genera such as the euryplacids Eucrate De
Haan, 1835 and Euryplax Stimpson, 1859 and the xanthid Chlorodiella Rathbun, 1897.
However, Eucrate and Euryplax have wider orbits and the inner orbital angle is well
separated from the front by a deep incision (Castro & Ng, 2010). Chlorodiella has a wider
carapace with long anterolateral teeth (Rathbun, 1930).

Zovocarcinus muelleri nov. sp.
PL 1.

Type — The holotype is MCZ 3817-1.G.361673, with the following dimensions: cl -
19.5 mm; cw — 25.2 mm; ofw — 15.5 mm; fw — 8.2 mm.

Diagnosis — As for genus.

Etymology — Named in honour of Pal Miiller (Budapest, Hungary), who greatly in-
creased our knowledge of Cenozoic decapod crustaceans from central and southern
Europe.

Occurrence — Lower Eocene (upper Ypresian), Zovo di Bolca, Verona (northeast Italy).

Description — Hexagonal carapace, slightly convex longitudinally, wider than long
(cl/cw ratio 0.77), with maximum width at level of fourth anterolateral tooth. Orbito-
frontal margin moderately wide (ofw/cw ratio 0.61); bimarginate front, relatively narrow
(fw/cw ratio 0.32), formed by distinct transverse anterior groove; quadrilobate frontal
margin, divided medially by distinct incision; two median frontal lobes wider than lat-
eral ones at level of frontal angles; suboval orbits, moderately wide; supraorbital margin
slightly raised, with two short fissures; preorbital tooth separated from frontal angle by
a groove; short triangular postorbital tooth. Convex anterolateral margins, with four
spines (excluding postorbital tooth); short first tooth, located behind postorbital one; sec-
ond tooth slightly stronger than first one; well-developed pointed third and fourth teeth;
inclined rectlinear posterolateral margins longer than anterolateral ones; straight poste-
rior margin of similar length to frontal one. No distinct regions; cervical groove forming
slight transverse depression along margins, distinguishing hepatic regions from
branchial regions; mesogastric region marked posteriorly by a curved line, with small
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pits; shallow branchiocardiac grooves, with small pits. Smooth dorsal surface, with
small-sized granules in anterior regions. Ventral parts and pereiopods not preserved.

Acknowledgements

We wish to thank the guest editors of the present volume, R.H.B. Fraaije, M. Hyzny,
J.W.M. Jagt, M. Krobicki and B.W.M. van Bakel for giving us the opportunity to publish
this contribution, and the journal referees, ]. W.M. Jagt and F.J. Vega, for pertinent com-
ments on an earlier typescript.

References

Barbieri, G. & Medizza, F. 1969. Contributo alla conoscenza geologica della regione di Bolca (Monti
Lessini). Memorie Istituto Geologico Mineralogico dell’Universita di Padova, 27: 1-36.

Beschin, C., Busulini, A., De Angeli, A. & Tessier, G. 1988. Raninidae del Terziario Berico-Lessineo (Italia
settentrionale). Lavori della Societa Veneziana di Scienze Naturali, 13: 155-215.

Beschin, C., Busulini, A., De Angeli, A. & Tessier, G. 2007. I decapodi dell’Eocene inferiore di Contrada Gecchelina
(Vicenza — Italia settentrionale) (Anomura e Brachiura). Museo di Archeologia e Scienze Naturali ‘G. Zan-
nato’, Montecchio Maggiore (Vicenza): 76 pp.

Bittner, A. 1875. Die Brachyuren des vicentinischen Tertidrgebirges. Denkschriften der kaiserlichen Akade-
mie der Wissenschaften, Mathematisch-naturwissenschaftliche Classe, 34: 63-106.

Bittner A., 1884. Beitrage zur Kenntniss tertidrer Brachyurenfaunen. Denkschriften der kaiserlichen Akade-
mie der Wissenschaften, Mathematisch-naturwissenschaftliche Classe, 48: 15-30.

Castro, P. & Ng, PK.L. 2010. Revision of the family Euryplacidae Stimpson, 1871 (Crustacea: Decapoda:
Brachyura: Goneplacoidea). Zootaxa, 2375: 1-130.

Collins, J.S.H. 2002. A taxonomic review of British decapod Crustacea. Bulletin of the Mizunami Fossil
Museum, 29: 81-92.

De Angeli, A. & Ceccon, L. 2012. Eouroptychus montemagrensis n. gen., n. sp. (Crustacea, Decapoda,
Anomura, Chirostylidae) dell’Eocene inferiore (Ypresiano) di Monte Magre (Vicenza, Italia setten-
trionale). Lavori - Societa Veneziana di Scienze Naturali, 37: 19-24.

De Angeli, A. & Garassino, A. 2002. Galatheid, chirostylid and porcellanid decapods (Crustacea, De-
capoda, Anomura) from the Eocene and Oligocene of Vicenza (N Italy). Memorie della Societa italiana
di Scienze naturali e del Museo civico di Storia naturale di Milano, 30: 3-31.

De Grave, S., Pentcheff, N.D., Ahyong, S.T., Chan, T.-Y., Crandall, K.A., Dworschak, P.C., Felder, D.L.,
Feldmann, R.M., Fransen, C.H.J.M., Goulding, L.Y.D., Lemaitre, R., Low, M.E.Y., Martin, ].W., Ng,
PK.L., Schweitzer, C.E., Tan, S.H., Tshudy, D. & Wetzer, R. 2009. A classification of living and fossil
genera of decapod crustaceans. The Raffles Bulletin of Zoology, Supplement, 21: 1-109.

De Haan, H.M. 1833-1850. Crustacea. In: von Siebold, P.F. Fauna Japonica, sive descriptio animalium, quae
in itinere per Japoniam, jussu et auspiciis superiorum, qui summum in India Batania imperium tenent, sus-
cepto, annis 1823-1830 collegit, notis, observationibus a adumbrationibus illustravit. Arnz, Lugduni Bata-
vorum: 243 pp.

De Zanche, V. 1965. Le microfacies eoceniche nella Valle del Chiampo tra Arzignano e Mussolino (Lessi-
ni orientali). Rivista Italiana di Paleontologia e Stratigrafia, 71: 925-948.

Fabiani, R. 1914. La serie stratigrafica del Monte Bolca e dei suoi dintorni. Memorie dell Istituto Geologico
della Reale Universita di Padova, 2: 223-235.

Fabiani, R. 1915. Il Paleogene del Veneto. Memorie dell’Istituto Geologico della Reale Universita di Padova, 3:
1-336.

Guinot, D. 1977. Proposition pour une nouvelle classification des Crustacés Décapodes Brachyoures.
Comptes Rendus hebdomadaires des Séances de I’Académie des Sciences, D285: 1049-1052.

Guinot, D., Tavares, M. & Castro, P. 2013. Significance of the sexual openings and supplementary structures
on the phylogeny of brachyuran crabs (Crustacea, Decapoda, Brachyura), with new nomina for higher-



190 De Angeli & Garassino. A new genus and species of panopeid crab. Scripta Geol., 147 (2014)

ranked podotreme taxa. Zootaxa, 3665: 1-414.

Latreille, P.A. 1802-1803. Histoire naturelle, générale et particuliere des Crustacés et des Insectes. Ouvrage fai-
sant suite a I'histoire naturelle genérale et particuliere, composée par Leclerc de Buffon, et rédigée par C.S.
Sonnini, membre de plusieures sociétés savantes. Famille naturelles des genres, 3: xii + 467 pp.; 4: 387 pp.
F. Dufart, Paris.

Lorenthey, E. & Beurlen, K. 1929. Die fossilen Decapoden der Lander der Ungarischen Krone. Geologica
Hungarica, Series Paleontologica, 3: 1-420.

Karasawa, H. & Schweitzer, C.E. 2006. A new classification of the Xanthoidea sensu lato (Crustacea: De-
capoda: Brachyura) based on phylogenetic analysis and traditional systematics and evaluation of
all fossil Xanthoidea sensu lato. Contributions to Zoology, 75: 23-73.

MacLeay, W.S. 1838. On the brachyurous decapod Crustacea brought from the Cape by Dr. Smith. In:
Smith, A., Illustrations of the Annulosa of South Africa; being a portion of the objects of natural history
chiefly collected during an expedition into the interior of South Africa, under the direction of Dr. Andrew
Smith in the years 1834, 1835, and 1836; fitted out by “The Cape of Good Hope Association for Exploring
Central Africa”, Invertebratae: 53-71. Smith, Elder & Co., London.

Medizza, F. 1980a. Il giacimento di Spilecco (Verona). In: Sorbini, L. (ed.), I vertebrati fossili italiani: 139-
141. Catalogo della Mostra, Verona.

Medizza, F. 1980b. Il giacimento della Purga di Bolca (Verona). In: Sorbini, L. (ed.), I vertebrati fossili ita-
liani: 147-148. Catalogo della Mostra, Verona.

Milne Edwards, H. 1834-1840. Histoire naturelle des Crustacés comprenant I’anatomie, la physiologie et la clas-
sification de ces animaux, 1 (1834): xxxv+468 pp.; 2 (1837): 531 pp.; 3 (1840): 591 pp.; Atlas (1834-1840):
42 pls. Librarie Encyclopédique de Roret, Paris.

Ortmann, A. 1893. Die Decapoden-Krebse des Strassburger Museums. VI. Abtheilung: Brachyura genu-
ine Boas. 1. Unterabtheilung: Majoidea and Cancroidea, 1. Section Portuninea. Zoologische Jahres-
biicher, Abtheilung fiir Systematik, Geographie und Biologie der Thiere, 7: 23-88.

Quayle, W.]. & Collins, ]J.5.H. 1981. New Eocene crabs from the Hampshire Basin. Palaeontology, 24:
733-758.

Rathbun, M.]. 1897. A revision of the nomenclature of the Brachyura. Proceedings of the Biological Society
of Washington, 11: 153-167.

Rathbun, M.J. 1898. The Brachyura of the Biological Expedition to the Florida Keys and the Bahamas in
1893. Bulletin from the Laboratories of Natural History of the State University of Iowa, 5: 250-294.

Rathbun, M.]J. 1930. The cancroid crabs of America. United States National Museum Bulletin, 152: xvi+1-609.

Schweitzer, C.E. 2000. Tertiary Xanthoidea (Crustacea: Decapoda: Brachyura) from the west coast of
North America. Journal of Crustacean Biology, 20: 715-742.

Schweitzer, C.E., Feldmann, R.M., Garassino, A., Karasawa, H. & Schweigert, G. 2010. Systematic list of
fossil decapod crustacean species. Crustaceana Monographs, 10: 1-222.

Schweitzer, C.E. & Karasawa, H. 2004. Revision of Amydrocarcinus and Palaecograpsus (Decapoda: Brach-
yura: Xanthoidea) with definition of three new genera. Paleontological Research, 8: 71-86.

Stev¢ié, Z. 2005. The reclassification of brachyuran crabs (Crustacea: Decapoda: Brachyura). Natura
Croatica, 14: 1-159.

Stimpson, W. 1859. Notes on North American Crustacea. No. 1. Annals of the Lyceum of Natural History of
New York, 7: 49-93.

Stimpson, W. 1871. Preliminary report on the Crustacea dredged in the Gulf Stream in the Straits of
Florida, by L.F. de Pourtales, Assist. U.S. Coast Survey. Part 1. Brachyura. Bulletin of the Museum of
Comparative Zoology at Harvard College Cambridge, 2: 109-160.

Tessier, G., Busulini, A., Beschin, C. & De Angeli, A. 2004. Segnalazione di Cyrtorhina globosa Beschin,
Busulini, De Angeli & Tessier, 1988 (Crustacea, Decapoda, Brachyura) nell’'Eocene di Zovo di Bolca
(Verona, Italia settentrionale). Studi e Ricerche — Associazione Amici del Museo — Museo Civico ‘G. Zan-
nato’, Montecchio Maggiore (Vicenza), 11: 7-12.

Van Bakel, BW.M., Guinot, D., Artal, P., Fraaije, RH.B. & Jagt, ] W.M. 2012. A revision of the Palaeo-
corystoidea and the phylogeny of raninoidian crabs (Crustacea, Decapoda, Brachyura, Podotrema-
ta). Zootaxa, 3215: 1-216.



De Angeli & Garassino. A new genus and species of panopeid crab. Scripta Geol., 147 (2014) 191

Plate 1

Figs. 1, 2. Zovocarcinus muelleri nov. gen., nov. sp., MCZ 3817-1.G.361673 (holotype). Carapace in frontal
and dorsal views, respectively. Scale bar equals 5 mm.





