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Abstract 

The detailed preparation of remains of the paguroid Eocalcinus eocenicus Vía Boada, 1959, from 
the middle Eocene of Central Catalonia, has revealed for the first time the, hitherto unknown, 
right chela of this hermit crab. A diagnosis is provided herein. Based on the new data, Eocalci-
nus eocenicus is herein transferred to the family Calcinidae. 
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Introduction 
 
Vía Boada (1959), described and erected Eocalci-
nus eocenicus, although remains of chelipeds of that 
paguroid were already known and reported previ-
ously by him, for instance as Dromiacea (Via, 1932, 
p. 143 [13]) and as Cancridae (Vía, 1941, p. 120 
[66], pl. 11, figs. 71–73). Eocalcinus eocenicus is 
relatively common in the marly levels of the middle 
Eocene of Catalonia (NE of Iberian Peninsula), be-
ing also recognized and reported in coeval levels of 
the Vicentino Region (NE of Italy) and Alicante 
(SE of Spain) (e.g. Vía Boada, 1991; De Angeli and 
Caporiondo, 2017). In his work, Vía Boada (1959, p. 
33) reported at least sixty specimens from diverse 
localities of the middle Eocene of central and 
northeastern Catalonia. Later he indicated that re-
mains of more than five hundred specimens were 
recognized (Vía Boada, 1991: 182). However, all of 
them belonged to the left chela, and very few of 
them are preserved with the carpus and/or merus. 
Careful and detailed preparation work on a speci-
men from the collections of MGB, embedded in 

marly sediment, allows recovery of remains of the 
right cheliped such as the right propodus, which is 
described herein for the first time.  

The studied specimen was recovered from marly 
layers cropping out in the surroundings of the vil-
lage of Folgueroles (Osona, Catalonia). These lay-
ers belong to the so-called Coll de Malla Marls 
Formation (Clavell et al., 1970) commonly consid-
ered Lutetian in age (Serra-Kiel et al., 2003), albeit 
subsequent works indicate a possibly Bartonian age 
for that formation (e.g. Cascella et al., 2009, fig. 2). 
The rich decapod crustacean assemblage yielded by 
the Coll de Malla Marls Formation, has been com-
piled by several authors, for instance Vía (1941), 
Via (1988), Solé and Via (1989) and Artal et al. 
(2014).    
 

Institutional abbreviations 
 

MGB: Museu de Geologia de Barcelona-Museu de 
Ciències Naturals de Barcelona (Catalonia). 
 

Systematics 
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Order Decapoda Latreille, 1802 
Infraorder Anomura MacLeay, 1838 

Superfamily Paguroidea Latreille, 1802 
Family Calcinidae Fraaije, Van Bakel, and Jagt, 2017 

 
Genus Eocalcinus Vía Boada, 1959 

Type species: Eocalcinus eocenicus Vía Boada, 
1959, by original designation. 

Included species: Eocalcinus eocenicus Vía Boada, 
1959; E. cavus Beschin, Busulini, De Angeli, and 
Tessier, 2002; E. albus Beschin, Busulini, and 
Tessier, 2010. 
 

Eocalcinus eocenicus Vía Boada, 1959
 (Fig. 1) 

Eocalcinus eocenicus Vía Boada, 1959, p. 32, text-fig. 
5; Glaessner, 1969, p. R479, fig. 288-2; Vía, 1969, 
pp. 93–97, pl. 3, figs. 1–3, text-fig. 9; Via, 1988, p. 
350, fig. 341E; Gómez-Alba, 1989, p. 31–32, pl. 3, 
fig 4; Solé and Via, 1989, p. 29; Vía Boada, 1991, 
p. 182; Beschin et al., 1994, p. 164, pl. 1, fig. 2; 
De Angeli and Beschin, 2001, p. 13; Beschin et al., 
2005, p. 13; De Angeli and Garassino, 2006, p. 
26; Beschin et al., 2012, p. 21, pl. 4, fig. 4; De 
Angeli, 2016, p. 21, pl. 1, figs. 1A–C, 2A–B; De 
Angeli and Caporiondo, 2017, p. 13, text-fig. 4, pl. 
1, figs. 1A–C, 2A–B; Ferratges, 2017, p. 38, 
text-fig. 18, pl. 6, fig. C. 

Material examined: MGB 90114 One complete 
left cheliped preserving complete carpus and partial 
merus; complete right chela and remains of merus 
attached to the inner side of left chela; merus of an 
indeterminate ambulatory leg attached to the outer 
side of left chela. 

Measurements (in mm): Left propodus: length = 
47.5; height = 30; thickness = 18.0; Right propodus: 
length = 19.5; height = 10.5; thickness = 4.5.  

Diagnosis: Left cheliped — from Vía Boada, 1959 
— highly developed, planoconvex, and semicircular 
outline. Cuticle thick. Surface covered by tight blunt 
granules somewhat squamous. Propodus strong, 
elongate, outer side strongly vaulted, covered by 
homogenous fine granulation at the lower half and 
posterior third, heterogeneous at the upper half with 
scattered strong granules. Upper margin short, blunt, 
slightly arched, two longitudinal rows of tight gran-

ules. Lower margin sharp, long, strongly sinuous on 
the posterior part. Inner side weakly convex, almost 
flat, granulated marginally, smoother centrally, 
shortened by the carpo-propodial articulation. Dac-
tyli very robust, triangular cross-section somewhat 
compressed, maximum width at the functional edge, 
where both contact. Occlusal edges smooth. Carpus 
with granulate edges, obliquely placed. Merus 
smooth, with lower edge sharp and granulated, upper 
margin blunt. 

Right propodus — herein — elongated, thin, small, 
about 0.40 of maximum length of left propodus and 
about 0.35 of maximum height of left propodus. 
Palm subtrapezoidal, about half total length of 
propodus. Outer side weakly convex, row of gran-
ules paralleling the upper margin. Inner side smooth, 
weakly concave. Upper margin short, slightly convex, 
armed with about four or five transverse blunt teeth. 
Lower margin almost straight, sharp, continuous 
with index. Dactylus long, rounded section. Index 
subtriangular in outline and in section. Both dactyli 
bearing scattered granules and coarse subcircular 
setal pits. 

Merus of an ambulatory leg robust, long, ovate in 
section, surface smooth, upper margin scarcely gran-
ulated, with subcircular setal pits.   

Remarks: Vía (1969, p. 97), placed the genus 
Eocalcinus within Paguridae Latreille, 1802, where-
as Glaessner (1969, p. R479) included the genus in 
the subfamily Diogeninae Ortmann, 1892, within 
Diogenidae (MacDonald et al., 1957), which is cur-
rently accepted (McLaughlin, 1983; Martin and Da-
vis, 2001). In spite of the former familial placement, 
Vía Boada (1959), rightly, paid attention and com-
pared Eocalcinus to two typical hermit crabs, Dioge-
nes Dana, 1851 (Diogenidae Latreille, 1802) and Cal-
cinus Dana, 1851 (Calcinidae), in particular to the 
latter, considered as diogenid at that time, given the 
strong morphological similarity of the left chelae (e.g. 
Poupin and Lemaitre, 2003; Poupin and Bouchard, 
2006). However, Vía Boada (1959) erected a new ge-
nus on basis of the differences in the carpo-propodial 
articulation between Calcinus and Eocalcinus. 

In this sense, the placement of Eocalcinus within 
Calcinidae is appropriate. Although the former keys 
for the Paguroidea families proposed by McLaughlin 
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Fig. 1. 1–6. Eocalcinus eocenicus Vía Boada, 1959. MGB 90114. 1, lateral view of inner side 
of left chela with attached right chela; 2, frontal view of left chela with right chela attached; 3, 
posterior view of left chela, carpus and merus; 4, lateral view of outer side of left chela with at-
tached merus of an indeterminate ambulatory leg; 5, lateral view of outer side of right chela; 6, 
lateral view of inner side of right chela. Abbreviations: al = ambulatory leg; ca = carpus; me = 
merus; rch = right chela. Scale bar equal to 10 mm.  
 

(2003) for Diogenidae s.l. are based mainly on ele-
ments not preserved usually in fossil paguroids, 
such as shield, maxillipeds, and tergites, among 
others. However, in the case of the new specimen of 
Eocalcinus eocenicus, it can be observed that it 

matches well with some of the keys for Diogenidae 
there listed, for instance: “Chelipeds unequal, left 
appreciable larger…” (McLaughlin, 2003, p. 114).  

However, Fraaije et al., 2017, based on the shield 
morphology, splitted the Diogenidae in three fami-
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lies: Annuntidiogenidae Fraaije, 2014, Calcinidae 
and Diogenidae Latreille, 1802 s.s. Shields of 
Eocalcinus eocenicus have never been found or re-
ported, and its morphology remains unknown, yet, 
given the evident morphological similarity of its 
chelae with that of species of Calcinus, the type 
genus of the family, Eocalcinus is transferred herein 
to Calcinidae. The find of the right chela, very re-
duced, confirms that placement. 

Isolated remains of left chelae of Eocalcinus eo-
cenicus are relatively common and abundant in 
middle Eocene outcrops of the central and north-
eastern Catalonia, as it was detailed by Vía (1969, p. 
93–96), Vía Boada (1991, p. 182). However, no re-
mains of the right chela have been reported so far. It 
may be due, in view of the evidences presented herein, 
such as the very small size of the right chela, that if 
present, could not have been interpreted as such, but 
as remains of ambulatory legs or other disarticulat-
ed elements and consequently neglected. As well, as 
seen in some occasions, when the major chela is 
attached or embedded to the rock, the remains of the 
right chela has been destroyed in an attempt to bring 
out the remarkable and powerful left chela. 

In view of the fossil record, Eocalcinus eocenicus 
originated and lived in warm waters of the west-
ernmost Tethys Sea during the middle Eocene. Sim-
ilar extant taxa, such as Calcinus laevimanus 
Poupin, 1997 and C. seurati Forest, 1951, inhabit 
tropical and subtropical waters, in particular in the 
Indo-Pacific (e.g. Malay and Paulay, 2010). 

Acknowledgements 
 

I am grateful to the staff of the Museu de Geologia 
de Barcelona-Museu de Ciències Naturals de Bar-
celona (Catalonia) for the facilities and access to 
their collections. I thank Drs. Rodney Feldmann 
(Kent State University, Kent, Ohio, USA) and René 
Fraaije (Oertijdmuseum, Boxtel, the Netherlands) 
whose accurate reviews improved the present work. 
 

References 

Artal, P., B. W. M. Van Bakel, and A. Onetti. 2013. 
A new inachid crab (Brachyura, Majoidea) from 

the Middle Eocene of the provinces of Barcelona 
and Girona (Catalonia, Spain). In R. H. B. Fraaije, 
M. Hyžný, J. W. M. Jagt, M. Krobicki and B. W. 
M. Van Bakel, eds., Proceedings of the 5th 
Symposium on Mesozoic and Cenozoic Decapod 
Crustaceans, Krakow, Poland, 2013: A tribute to 
Pál Mihály Müller. Scripta Geologica Special Is-
sue 147: 153–161. 

Beschin, C., A. Busulini, A. De Angeli, and G. 
Tessier. 1994. I crostacei eocenici della Cava 
«Boschetto» di Nogarole Vicentino (Vicenza - 
Italia settentrionale). Lavori Società Veneziana di 
Scienze Naturali 19: 159–215. 

Beschin, C., A. Busulini, A. De Angeli, and G. Tessier. 
2002. Aggiornamento ai crostacei eocenici di 
cava “Main” di Arzignano (Vicenza - Italia 
settentrionale) (Crustacea, Decapoda). Studi e Ricerche 
- Associazione Amici del Museo - Museo Civico 
“G. Zannato” 2002: 7–28. 

Beschin, C., A. Busulini, and G. Tessier. 2010. 
Crostacei decapodi dell’Eocene medio (Bartoniano) 
di Soave (Verona - Italia nordorientale). Studi e 
Ricerche - Associazione Amici del Museo - Museo 
Civico “G. Zannato” 17: 11–28.  

Beschin, C., A. De Angeli, A. Checchi, and G. 
Zarantonello. 2005. Crostacei eocenici di Grola di 
Cornedo Vicentino presso Spagnago (Vicenza, Italia 
settentrionale). Studi e Ricerche - Associazione Amici 
del Museo - Museo Civico “G. Zannato” 12: 5–35. 

Beschin, C., A. De Angeli, A. Checchi, and G. 
Zarantonello. 2012. Crostacei del giacimento 
eocenico di Grola presso Spagnago di Cornedo 
Vicentino (Vicenza, Italia settentrionale) (Decapoda, 
Stomatopoda, Isopoda). Museo di Archeologia e 
Scienze Naturali “G. Zannato”, Montecchio 
Maggiore (Vicenza). p. 1–100. 

Cascella, A., and J. Dinarès-Turell. 2009. Integrated 
calcareous nannofossil biostratigraphy and mag-
netostratigraphy from the uppermost marine Eo-
cene deposits of the southeastern Pyrenean fore-
land basin: evidences for marine Priabonian dep-
osition. Geologica Acta 7(1–2): 281–296. 

Clavell, E., G. Defalque, and S. Reguant. 1970. La 
situación estratigráfica de las Margas de Bañolas 
(Almera y Rios, 1943). Acta Geológica Hispánica 
4: 94–96. 

108



À. Ossó 

 

Dana, J. D. 1851. Paguridea: Conspectus Crustaceorum 
quae in Orbis Terrarum circumnavigatione, Carolo 
Wilkes e Classe Reipublicae Foederatae Duce, lexit 
et descripsit J. D. Dana. Proceedings of the 
Academy of Natural Sciences, Philadelphia 5: 
267–272. 

De Angeli, A. 2016. New Middle Eocene hermit 
crabs from “Main” quarry at Vicenza (NE Italy). 
In S. Charbonnier, ed., 6th Symposium on Mes-
ozoic and Cenozoic Decapod Crustaceans. Villers 
sur Mer. p. 21–22. 

De Angeli, A., and C. Beschin. 2001. I Crostacei 
fossili del territorio Vicentino. Natura Vicentina 
5: 5–54. 

De Angeli, A., and F. Caporiondo. 2017. I granchi 
eremiti (Crustacea, Decapoda, Anomura, Paguroi- 
dea) dell’Eocene medio di cava “Main” di 
Arzignano (Vicenza, Italia settentrionale). Studi 
Trentini di Scienza Naturali 96: 11–32.  

De Angeli, A., and A. Garassino. 2006. Catalog and 
bibliography of the fossil stomatopoda and decapoda 
from Italy. Memorie della Società Italiana di 
Scienze Naturali e del Museo Civico di Storia 
Naturale di Milano 35(1): 1–95. 

Ferratges, F. A. 2017. Los crustáceos fósiles de las 
cuencas Surpirenaicas. Cuadernos de Paleonto- 
logía Aragonesa 8. p. 100. 

Forest, J. 1951. Remarques sur quelques Paguridae 
du genre Calcinus à propos de la description de 
deux espèces nouvelles de Polynésie Orientale: 
Calcinus seurati et Calcinus spicatus. Extrait du 
Bulletin de la Société Zoologique de France 
76(1–2): 83–89. 

Fraaije, R. H. B. 2014. Diverse Late Jurassic 
anomuran assemblages from the Swabian Alb 
and evolutionary history of paguroids based on 
carapace morphology. Neues Jahrbuch für Geol-
ogie und Paläontologie, Abhandlungen 273(2): 
121–145. 

Fraaije, R. H. B., B. W. M. Van Bakel, and J. W. M. 
Jagt. 2017. A new paguroid from the type Maas-
trichtian (Upper Cretaceous, the Netherlands) and 
erection of a new family. Bulletin de la Société 
géologique de France 187: 155–158. 

Glaessner, M. F. 1969. Decapoda. In R. C. Moore, 
ed., Treatise on Invertebrate Paleontology, part R, 

Arthropoda 4, Vol. 2. Geological Society of America, 
Boulder, Colorado, and University of Kansas Press, 
Lawrence, Kansas. p. R400–R533, R626–R628. 

Gómez-Alba, J. 1989. Decàpodes fòssils d’Espanya 
(Decapoda, Cretaci-Plistocè) conservats al Museu 
de Geologia de Barcelona. Catàleg de colleccions 
1. Ajuntament de Barcelona. p. 1–46. 

Latreille, P. A. 1802. Histoire naturelle, générale et 
particulière des crustacés et des insectes. Tome 3. 
F. Dufart, Paris. p. 1‒468.  

MacDonald, J. D., R. B. Pike, and D. I. Williamson. 
1957. Larvae of the British species of Diogenes, 
Pagurus, Anapagurus and Lithodes (Crustacea, 
Decapoda). Proceedings of the Zoological Socie-
ty of London 128: 209–257.  

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. Illustrations of the zoology of 
South Africa (Invertebrates). Smith, Elder and 
Co., London. p. 53–71. 

Malay, M. C. D., and G. Paulay. 2010. Peripatric 
speciation drives diversification and distribution-
al pattern of reef hermit crabs (Decapoda: Diog-
enidae: Calcinus). Evolution 64(3): 634–662. 

Martin, J. W., and G. E. Davis. 2001. An updated 
classification of the Recent Crustacea. Natural 
History Museum of Los Angeles County, Science 
Series 39: 1–124. 

McLaughlin, P. A. 1983. Hermit crabs—Are they 
really polyphyletic? Journal of Crustacean Biol-
ogy 3(4): 608–621. 

McLaughlin, P. A. 2003. Illustrated keys to families 
and genera of the superfamily Paguroidea (Crus-
tacea: Decapoda: Anomura), with diagnoses of 
genera of Paguridae. Memoirs of Museum Victo-
ria 60(1): 111–144. 

Ortmann, A. 1892. Die Decapoden-Krebse des Strass- 
burger Museum, mit besonderer Berücksich- tigung der 
von Herrn Dr. Doederlein bei Japan und bei den 
Liu-Kiu-Inseln gesammelten und zur Zeit im 
Strassburger Museum aufbewahrten Formen. IV. 
Die Abtheilungen Galatheidea und Paguridea. 
Zoologischen Jahrbüchern. Abtheilung für Syste- 
matik, Geographie und Biologie der Thiere 6: 
241–326. 

109



Bulletin of the Mizunami Fossil Museum, no. 47 

 

Poupin, J. 1997. Les pagures du genre Calcinus en 
Polynésie française, avec le description de trois 
nouvelles espèces (Crustacea, Decapoda, Diogenidae). 
Zoosystema 19: 683–719. 

Poupin, J., and J. M. Bouchard. 2006. The eastern 
Pacific species of the genus Calcinus Dana, 1851, 
with description of a new species from Clipper-
ton Island (Decapoda, Anomura, Diogenidae). 
Zoosystema 28(2): 465–486. 

Poupin, J., and R. Lemaitre. 2003. Hermit crabs of 
the genus Calcinus Dana, 1851 (Decapoda, 
Anomura, Diogenidae) from the Austral Islands, 
French Polynesia, with description of a new spe-
cies. Zootaxa 391: 1–20. 

Serra Kiel, J., E. Mató, E. Saula, A. Travé, C. 
Ferrandez-Cañadell, P. Busquets, J. M. Samsó, J. 
Tosquella, A. Barnolas, G. Alvarez-Pérez, J. 
Franquès, and J. Romero. 2003. An inventory of 
the marine and transitional Middle/Upper Eocene 
deposits of the southeastern Pyrenean Foreland 
Basin (NE Spain). Geologica Acta 1: 201–229. 

Solé, J., and L. Via. 1989. Crustacis Decàpodes 
fossils dels Països Catalans (Recopilació I 
actualització des de 1855 a 1988). Batalleria 2: 
23–42. 

Via, L. 1932. Els crancs fòssils del Terciari de 
Catalunya. Butlletí de la Institució Catalana 
d’Història Natural 32(4): 131–146. 

Vía, L. 1941. Los cangrejos fósiles de Cataluña. 
Boletín del Instituto Geológico y Minero de 
España 55: 3–73. 

Vía, L. 1969. Crustáceos Decápodos del Eoceno 
español. Pirineos (91–94): 1–479. 

Via, L. 1988. Els decàpodes. In Història Natural 
dels Països Catalans. 15 (Registre fòssil). 
Barcelona. p. 343–352. 

Vía Boada, L. 1959. Decápodos fósiles del Eoceno 
español. Boletín del Instituto Geológico y Minero 
de España 70: 1–72. 

Vía Boada, L. 1991. Fauna carcínica del Eoceno 
Alicantino. Revista Española de Paleontología, 
Número Extraordinario 1991: 181–187. 

 

110


