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Abstract

The middle Miocene (Langhian) decapod assemblages of the Vallès-Penedès Basin (Catalonia, NE Iberian Peninsula) have been 
studied for more than a century and represent one of the richest crustacean records from the western Mediterranean. Herein, we 
report the first confirmed occurrence of Calappa praelata Lőrenthey in Lőrenthey & Beurlen, 1929 from the classic outcrops of San-
ta Margarida i els Monjos. The species is represented by a nearly complete carapace. Although the rostrum and part of the postero-
lateral wing-like extension are missing, the preserved morphology, including carapace outline, ornamentation, and dorsal ridges, 
allows a confident assignment to C. praelata. Comparisons with other Miocene representatives of Calappa support this identifica-
tion and distinguish the specimen from morphologically similar species. The fossil-bearing succession represents shallow-marine 
deposits accumulated in a transitional setting between a coralgal carbonate platform and the open-marine marls of the basin, 
deposited during the Langhian transgression. The associated decapod fauna includes Portunus monspeliensis, Necronectes batalleri, 
Maja orbignyana, Myra paenitensis, and Iphiculus eliasi, with portunids overwhelmingly dominating the assemblage. This taxono-
mic composition closely resembles other middle Miocene decapod communities from the circum-Mediterranean and Central Pa-
ratethyan regions, reflecting the widespread distribution of Tethyan shallow-marine faunas during the Miocene. This new record 
extends the known distribution of C. praelata within the western Mediterranean and further documents its broad palaeobiogeo-
graphic range from the Central Paratethys to the northeastern Atlantic during the middle–late Miocene. The occurrence of this 
species in the Vallès-Penedès Basin contributes to a more complete understanding of the taxonomic diversity and palaeoecological 
composition of its decapod assemblages. In addition, the study highlights the significance of these classic Catalonian localities for 
reconstructing the evolution and dispersal of Miocene brachyuran faunas and underscores the need for a systematic revision of 
some associated portunid taxa, particularly the taxonomic status of Necronectes batalleri.
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Resumen

Las asociaciones de decápodos del Mioceno medio (Langhiense) de la Cuenca del Vallès-Penedès (Cataluña, NE de la península Ibérica) 
han sido objeto de estudio durante más de un siglo y constituyen uno de los registros de crustáceos más ricos del Mediterráneo occidental. En 
este trabajo se documenta por primera vez la presencia de Calappa praelata Lőrenthey in Lőrenthey & Beurlen, 1929 en los afloramientos 
clásicos de Santa Margarida i els Monjos. La especie está representada por un caparazón casi completo procedente de depósitos calcareníticos 
formados durante la transgresión marina del Langhiense. Aunque el rostro y parte de la expansión aliforme posterolateral no se conservan, 
la morfología preservada, incluyendo la forma del caparazón, su ornamentación y las crestas dorsales, permite asignar el ejemplar con con-
fianza a C. praelata. La comparación con otras especies miocenas del género Calappa confirma esta identificación y permite diferenciarla de 
formas morfológicamente similares. La sucesión fosilífera corresponde a depósitos marinos someros desarrollados en un ambiente transicio-
nal entre una plataforma carbonatada coralígena y las margas de mar abierto de la cuenca. La asociación de decápodos incluye Portunus  
monspeliensis, Necronectes batalleri, Maja orbignyana, Myra paenitensis e Iphiculus eliasi, con un claro predominio de los portúnidos. Esta 
composición taxonómica es característica de muchas  comunidades de decápodos del Mioceno medio del ámbito circunmediterráneo y de 
la Paratetis Central, reflejando la amplia distribución de las faunas someras tetisianas durante el Mioceno. Este nuevo registro amplía la 
distribución conocida de C. praelata en el Mediterráneo occidental y confirma su extensa distribución paleobiogeográfica desde la Paratetis 
Central hasta el Atlántico nororiental durante el Mioceno medio y superior. Asimismo, contribuye a completar el conocimiento sobre la 
diversidad taxonómica y la composición paleoecológica de las asociaciones de decápodos de la Cuenca del Vallès-Penedès. Finalmente, el 
estudio pone de manifiesto la relevancia de estos yacimientos clásicos catalanes para reconstruir la evolución y dispersión de las faunas de 
braquiuros miocenos, y destaca la necesidad de revisar sistemáticamente algunos portúnidos asociados, en particular el estatus taxonómico 
de Necronectes batalleri.

Palabras clave: Brachyura, Calappa, Langhiense, Mioceno, Portunus.

Non-technical Summary

This study reports, for the first time, the discovery of the extinct marine crab Calappa praelata in the Vallès-Penedès Basin (Ca-
talonia, northeastern Iberian Peninsula). The fossil comes from the Middle Miocene, a period that lasted from about 16 to 11 mi-
llion years ago, when much of the studied region was covered by warm, shallow seas. The discovery is accompanied by a rich and 
diverse assemblage of fossil crustaceans, with some species occurring in large numbers. Among the most common are swimming 
crabs belonging to the genera Portunus and Necronectes, which were typical inhabitants of the ancient Mediterranean and adjacent 
seas during the Miocene. Studying these fossils helps scientists reconstruct past marine environments and better understand the 
animals that lived along the coasts of what is now Catalonia millions of years ago. It also allows comparisons with similar fossil 
faunas from Italy, France, and other parts of the Iberian Peninsula, providing valuable information about the distribution and evo-
lution of marine species in the ancient Mediterranean region. These findings contribute to a better understanding of Catalonia’s 
paleontological heritage and offer new insights into the geological and biological history of the Mediterranean Sea.

Resumen no técnico

Este estudio presenta el primer hallazgo en la cuenca del Vallès-Penedès de una especie extinta de cangrejo marino, Calappa praelata, que 
vivió hace entre 11 y 16 millones de años, durante el Mioceno Medio cuando gran parte de la región estudiada estaba cubierta por cálidos 
mares poco profundos. Este descubrimiento se acompaña de una comunidad muy diversa de otros crustáceos fósiles, algunos de los cuales 
aparecen con gran abundancia. Entre las especies más comunes se encuentran varios tipos de cangrejos nadadores, como los géneros Por-
tunus y Necronectes. Estos animales eran característicos de los mares cálidos que cubrían gran parte de la región mediterránea antigua. El 
estudio de estos fósiles permite reconstruir cómo eran los ecosistemas marinos del pasado y conocer mejor qué especies habitaban las costas 
de la actual Cataluña hace millones de años. Además, facilita la comparación de esta fauna con la encontrada en otros lugares de Europa, 
como Italia, Francia y otras zonas de la península ibérica, aportando información sobre la distribución y la evolución de estos organismos 
marinos. Este nuevo hallazgo contribuye a ampliar el conocimiento sobre el patrimonio paleontológico de Cataluña y ayuda a comprender 
mejor la historia geológica y la evolución de los antiguos mares mediterráneos.
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1. Introduction

Since the end of the 19th century, multiple 
localities yielding Miocene decapod 
crustacean assemblages in the southwestern 
part of the Vallès–Penedès Basin have been 
reported and studied (e.g. Almera, 1896; Via, 
1932; Vía, 1941; Vía Boada, 1966; Müller, 1993; 
Artal, 2008; Garassino et al., 2009; Hyžný & 
Artal, 2018; Ossó et al., 2020, and references 
therein). In particular, the middle Miocene 
strata cropping out on the outskirts of Santa 
Margarida i els Monjos—such as “La Vall” and 
“El Torrent”—were among the first localities 
to yield crabs. For instance, Almera (1896) 
reported the presence in these outcrops of 
“Neptunus granulatus M. Edw.”. Via (1932) 
subsequently reported from the same 
outcrops, in addition to “Neptunus granulatus”, 
“Scylla sp.”, “Maia sp.”, “Myra amoena”, and an 
“Iliinae, Ebaliinae?”.

Later Vía (1941) formally described Scylla 
batalleri and Myra paenitensis (instead of 
“M. amoena”), and designated “Maia sp.” as 
Maia cfr. orbignyana Millet. Subsequently, 
Müller (1993), in his compilation of the 
Neogene crustaceans of Catalonia, refined 
the systematics of the aforementioned taxa, 
designating “Neptunus granulatus M. Edw.” 
as Portunus monspeliensis (A. Milne-Edwards, 
1860), Scylla batalleri as Necronectes batalleri, 
and the “Iliinae Ebaliinae?” as Randallia sp. 
The latter was recently identified as Iphiculus 
eliasi Hyžný & Gross, 2016 by Ossó et al. (2020).

To the array of taxa mentioned above, 
we herein report the presence, in the 
same outcrops of Santa Margarida i els 
Monjos, of Calappa praelata Lőrenthey in 
Lőrenthey & Beurlen, 1929, a calappid widely 
distributed from the Central Paratethys to 
the northeastern Atlantic during the Middle 
Miocene. This is the first formal record of this 
species from the Vallès-Penedès Basin and 
helps to complete our knowledge of the rich 
crab assemblage from these classic localities, 
which have been so extensively studied.

2. Repositories 

The studied specimens are deposited in the 
following institutional repositories: Museu de 
Geologia del Seminari de Barcelona (Barce-
lona, Catalonia), under the acronym MGSB; 
and Museu de Vilafranca–Vinseum (Vilafranca 
del Penedès, Catalonia), under the acronym 
MV.

3. Geological setting

The crab-bearing locality of Santa Margarida 
i els Monjos (Alt Penedès, Catalonia, 
northeastern Iberian Peninsula) is located in 
the southwestern sector of the Vallès-Penedès 
Basin. This basin forms a NE–SW-oriented 
depression bounded to the northwest and 
southeast by the Prelitoral and Litoral ranges, 
respectively, both composed of Palaeozoic 
and Mesozoic rocks. The Vallès-Penedès 
Basin represents the emergent part of a 
NE–SW and NNW–SSE-oriented horst and 
half-graben system developed during the 
Oligocene–Miocene opening of the western 
Mediterranean (Bartrina et al., 1992; Cabrera 
& Calvet, 1996; Roca et al., 1999; Cabrera et al., 
2004) (Fig. 1). Rifting and subsequent thermal 
subsidence related to this opening resulted in 
the accumulation of marine and continental 
sediments in the Vallès-Penedès Basin from 
the early to late Miocene (early Burdigalian to 
Tortonian), as detailed by Cabrera et al. (2004) 
and Casanovas-Vilar et al. (2016).

Although most of the sedimentary infill of 
the basin is of continental origin, three marine 
transgressive episodes occurred during the 
late Burdigalian, Langhian, and early Serra-
vallian, resulting in the deposition of a variety 
of marine facies (Cabrera et al., 1991; Cabrera 
& Calvet, 1996; Roca et al., 1999). During the 
most significant of these events, the Langhian 
transgression, a shallow sea developed in the 
Penedès area, leading to the accumulation of 
fringing reefs, carbonate-platform and ramp 
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deposits, open-marine marls, and transitional 
shales and sands.

At the Santa Margarida site, located approxi-
mately two kilometers southwest of Vilafranca 
del Penedès, fossiliferous and intensely biotur-
bated yellowish calcarenites alternating with 
calcisiltites or marls are exposed. Calcisiltites 
and marls become more abundant towards 
the central part of the basin (northwestward), 
whereas calcarenites dominate toward the 
basin margin (southeastward). These sedi-
mentary units reach several tens of meters in 
thickness and are well exposed along a SW–NE 
trending band adjacent to the Litoral Range, 
south of Vilafranca and near the villages of 
Moja, Santa Margarida i els Monjos and Cas-
tellet. The calcarenites are rich in fragments 

Figure 1. Simplified geological map of the Vallès-Penedès Basin (modified from Cabrera et al., 2004). The main upper Burdiga-
lian-Langhian coralgal and calcarenitic-terrigenous facies are indicated. The red star indicates the location of the outcrops. 

of red algae, planktonic and benthic forami-
nifera, corals, molluscs, echinoids, fish teeth 
and decapod crustaceans. Their age, based on 
planktonic foraminiferal ranges from the late 
Burdigalian to the Langhian (Macpherson, 
1994). This unit lies within a transitional zone 
between the carbonate ramp to the southeast 
and the open-marine marls of the basin to the 
northwest, and is interpreted as representing 
distal deposits derived from erosion and trans-
port of sediments originating from the nearby 
coralgal complex, and the crab-bearing unitis 
attributed to the Langhian (Fig. 2).

The decapod crustacean assemblage at the 
Santa Margarida site is dominated by the por-
tunids Portunus monspeliensis and, to a lesser 
extent, Necronectes batalleri (Fig. 3). 
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Figure 3. A: view of the Torrent outcrop at Santa Margarida i els Monjos (Alt Penedès, Catalonia). B: Dorsal carapace of 
Necronectes batalleri (Vía, 1941) embedded in matrix. C: Left chela of Necronectes batalleri embedded in matrix. D: Ventral remains 
of Portunus monspeliensis (A. Milne-Edwards, 1860).

Figure 2. Diagram showing the upper Burdigalian–Langhian facies distribution of the study area. The location of the 
paleontological site is indicated with an inverted triangle. The basal continental Miocene unit (Burdigalian in age) and the alluvial 
continental and coastal facies are also shown.
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4. Systematic paleontology

Order Decapoda Latreille, 1802
Infraorder Brachyura Latreille, 1802

Section Eubrachyura de Saint Laurent, 1980
Subsection Heterotremata Guinot, 1977
Superfamily Calappoidea De Haan, 1833

Family Calappidae De Haan, 1833
Genus Calappa Weber, 1795

Type species. Cancer granulatus Linnaeus, 
1758, subsequent

designation by Latreille (1810).
Calappa praelata Lőrenthey in Lőrenthey & 

Beurlen, 1929
(Fig. 4A, B)

Calappa praelata Lőrenthey in Lőrenthey 
& Beurlen, 1929, pp. 132, 133, pl. 6, fig. 3. 
Glaessner, 1929, p. 71. Müller, 1984a, p. 66, pl. 
35, figs 1-2, 7; pl. 36, fig. 6; 1984b, pl. 2, fig. 4; 
1996, p. 9, pl. 1, fig. 11; 1998, p. 22. Gatt & De 
Angeli, 2010, p. 1329, pl. 2, fig. 2. Pasini et al., 

2012, pp. 135-140, fig. 1A-C.  Collins, 2014, pp. 
36-37, t. 1, pl. 2, fig. 9. Díaz-Medina et al., 2017, 
pp. 180, 181, fig. 9A-C. Górka, 2018, p. 519, text-
fig. 4.3, 4.4. Ossó & Gagnaison, 2019, p. 370, 
fig. 3A-C. Hyžný & Dulai, 2021, pp. 148-150, fig. 
53.1a, b. 

Calappa sp. – Artal & Gilles, 2007: fig. 2a.
Carapace de crabe – Gagnaison et al., 2009: 

1, fig. 2.
Examined material: One nearly complete 

carapace, MGSB88669, of medium size, 43 mm  
long, 48 mm wide.  

4.1. Description

Carapace medium-sized, transversely subo-
vate in outline, with an expanded clypeiform 
process at the posterolateral angles (wing-like 
extension not preserved); wider than long, 
with maximum width at the posterolateral 
angle; strongly vaulted both longitudinally and 

Figure 4. Calappa praelata Lőrenthey in Lőrenthey & Beurlen, 1929, MGSB88669, from the Langhian of the Santa Margarida i els 
Monjos outcrops (Alt Penedès, Catalonia); A: Dorsal view; B: Frontal view. Scale bar equal to 10 mm. 
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transversely. Cuticle layers partially preser-
ved. Frontal region broken; broken rostrum 
appears to have been triangular. Orbits small, 
rounded, and forwardly-directed; supraorbi-
tal margin showing two long, closed fissures. 
Anterolateral margin strongly arcuate but not 
well preserved. Posterolateral margin stron-
gly convex; the toothed, wing-like extension 
at the posterolateral angle is broken, with only 

the two posteriormost triangular teeth preser-
ved, decreasing progressively in size. Poste-
rior margin short and slightly convex, boun-
ded by two blunt teeth; slightly shorter than 
the fronto-orbital margin. Carapace surface 
anteriorly covered with large tubercles and 
swellings, becoming smaller posteriorly and 
forming longitudinal rows, with the gastric 
ones being the largest. Axial regions delimited 

Figure 5. Associated decapod fauna from the Langhian of the Santa Margarida i els Monjos outcrops (Alt Penedès, Catalonia). 
A: Necronectes batalleri (Vía, 1941), MV-15322, Dorsal view. B, E: Portunus monspeliensis (A. Milne-Edwards, 1860), MV-15194; B: 
Dorsal view; E: Ventral view. C, F: Portunus monspeliensis (A. Milne-Edwards, 1860), MV15278; C: Dorsal view; I: Ventral view. D: 
Myra paenitensis Vía, 1941, MGSB 27120, dorsal view. G: Maja orbignyana Millet de la Turtaudière, 1865, MV15176, dorsal view. H: 
Iphiculus eliasi Hyžný & Gross, 2016, MV15169, dorsal view. Scale bar equal to 10 mm. (Photograph of D, from Matúš Hyžný).
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longitudinally by two parallel grooves exten-
ding from the orbits to the cardiac region. 
Branchial regions bearing two longitudinal 
blunt ridges with tubercles arranged in rows; 
between these two ridges, a secondary ridge 
arises at the level of the mesogastric region. 
Ventral parts and appendages not preserved.

4.2. Remarks

Although the studied specimen does not pre-
serve important features such as the rostrum 
and most of the typical subtriangular teeth 
forming a wing-like extension at the postero-
lateral corner, it preserves enough diagnostic 
characters to assign it to Calappa praelata with 
confidence. Indeed, although possibly due to 
the large size of the specimen, similar to that 
reported by Díaz-Medina et al. (2017, fig. 9A, 
B), the dorsal tuberculation is more attenuated 
compared to the holotype (e.g., Hyžný & Dulai 
2021, figs. 53.1a, b) or to other reported speci-
mens (e.g., Ossó & Gagnaison 2019, fig. 3A–C).

Differences from other Miocene Calappa 
species have been widely highlighted in the 
literature. For instance, Calappa heberti Broc-
chi, 1883, from the Badenian of the Central 
Paratethys, differs from C. praelata in having 
a more ornate carapace with short squamous 
ridges in the posterior portion and less produ-
ced teeth at the posterolateral angle (cf. Hyžný 
& Dulai 2021, fig. 54.1–6). Calappa zurcheri 
Bouvier, 1899, from the Oligocene-Miocene 
of Central America, differs from C. praelata 
by its strong dorsal tuberculation (cf. Luque 
et al., 2017, fig. 12M). Although Calappa sahe-
liensis Van Straelen, 1937, from the Messinian 
of North Africa is the most similar species to 
C. praelata,  the differences between both spe-
cies  have recently been well established by 
Díaz-Medina et al. (2017) and Charbonnier et 
al. (2024), notably the absence of well-marked 
longitudinal branchial grooves and the smoo-
ther dorsal ornamentation in C. saheliensis. 

Previous reports of Calappa from several 
Miocene localities in Catalonia were referred 
to C. cf. heberti (e.g. Vía, 1932; Vía, 1948); howe-
ver, because they are based solely on dactyli, 
their specific attribution cannot be determi-
ned with confidence. C. praelata has been also 
recognized in nearby coeval coralgal buildups 
at the boundary between the Baix Penedès and 
Alt Penedès areas, including the Bellvei and 
Clariana outcrops (A.O. and F.A.F., pers. obs.).

As previously reported in the abundant 
literature, C. praelata was widely distributed 
during the middle–late Miocene across the 
Central Paratethys—Hungary, Austria, and 
Poland (cf. Hyžný & Dulai, 2021 and referen-
ces therein), the Proto-Mediterranean, Sou-
theastern France, Malta, Sardinia, and eastern 
Andalusia, (e.g., Artal & Gilles, 2007;  Gatt & 
de Angeli, 2010; Pasini et al., 2012; Díaz-Me-
dina et al., 2017, respectively), and the Atlan-
tic Ocean, Portugal and France (e.g. Ossó & 
Gagnaison, 2019, respectively). C. praelata is 
considered the closest species to the extant 
C. granulata (Linnaeus, 1758), which inhabits 
the Mediterranean Sea and the eastern Atlan-
tic Ocean, approximately the same areas as its 
fossil relative.

5. Discussion and conclusions

The Santa Margarida i els Monjos decapod 
assemblage exhibits the typical fauna obser-
ved in sublittoral siliciclastic Miocene outcrops 
of the circum-Mediterranean and Paratethyan 
regions, which are dominated by Portunus mons-
peliensis (e.g. Glaessner, 1933; Müller, 1984a; 
Artal & Gilles, 2007; Marangon & De Angeli, 
2009; Gašparič & Ossó, 2016; Díaz-Medina 
et al., 2018; Garassino et al., 2021; Carvalho 
& Marrecas, 2022) and, to a lesser extent, by 
species of Scylla De Haan, 1833 and/or Necro-
nectes A. Milne-Edwards, 1881, whereas other 
brachyurans, such as Calappa praelata, usually 
represent only a minor component of these 
assemblages.
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At the Santa Margarida i els Monjos outcrop, 
the assemblage is composed, in addition to 
the specimen of Calappa praelata described 
herein, of Portunus monspeliensis (Fig. 5B, C, 
E, F), Necronectes batalleri (Vía, 1941) (Fig. 5A), 
Maja orbignyana Millet de la Turtaudière, 1865 
(Fig. 5G), Myra paenitensis Vía, 1941 (Fig. 5D), 
and Iphiculus eliasi (Fig. 5H), and is dominated 
by P. monspeliensis. 

Regarding Necronectes batalleri, further stu-
dies are required to determine whether it truly 
belongs to the genus Necronectes or should 
instead be assigned to Scylla. In addition, its 
potential synonymy with Necronectes schafferi 
Glaessner, 1928, or N. michelini (A. Milne-Ed-
wards, 1861), two closely similar forms inhabi-
ting Mediterranean and Paratethyan Miocene 
littoral environments, should be reassessed 
(e.g. De Angeli & Marangon, 1992; De Angeli & 
Berti, 2017; Ossó & Gagnaison, 2019; Gagnai-
son et al., 2020; Ossó et al., 2022).
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