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The genus Pisanianura Rovereto, 1899, is described in the middle Miocene of the Paratethys for the first time, represented by 
Pisanianura craverii (Bellardi, 1873). The presence of the species in the Paratethys during the mid-Miocene Climate optimum, and the 
relations with the proto-Mediterranean Sea, are discussed.  
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Introduction 
 
The tonnoidean gastropods from the Neogene Paratethys 
were recently reviewed in detail by Landau et al. (2009). It 
is quite remarkable that after more than 200 years of col-
lecting and research new records for the area still arise on a 
regular basis. This is in no small amount thanks to the tire-
less efforts of excellent local collectors such as Anton Bre-
itenberger, from Bad Vöslau, Austria, who recently dis-
covered the first species of the genus Pisanianura 
Rovereto, 1899, for the Paratethys. 
 
 
Geological setting 
 
The specimen comes from a field north of Grund in Lower 
Austria in the eastern part of the North Alpine Foreland 
Basin (Fig. 1). The deposits belong to the lower middle 
Miocene Grund Formation and are Langhian in age, cor-
responding to the early Badenian regional stratigraphy 
(!ori" et al., 2004). The sandy shell-rich deposits have 
been famous for their rich mollusc fauna (see Zuschin et 
al., 2004; 2011 for a synopsis and species lists). They 
formed as allochthonous event beds, containing channel-
structures with sharp erosive bases as proximal tempestites. 
Sedimentology and taphonomic features suggest that trans-
port occurred from wave- or current-agitated nearshore 
habitats into a dysaerobic, pelitic, inner shelf environment 
(Zuschin et al., 2004; 2005).  

Systematic palaeontology 
 
Superfamily Tonnoidea Suter, 1913 (= Cassoidea Latreille, 

1825) 
Family Laubierinidae Warén & Bouchet, 1990  
Genus Pisanianura Rovereto, 1899 
 
 
Remarks – The genus Pisanianura Rovereto, 1899, has 
often been included in the Buccinidae Rafinesque, 1815. It 
was transferred by Warén & Bouchet (1990) to the Ranel-
lidae Gray, 1854, on the basis of soft part anatomy and 
radular characters, and placed in the newly erected sub-
family Pisanianurinae. Beu (in Beesley et al., 1998, p. 799) 
elevated the subfamily to family rank Pisanianuridae. 
However, Beu & Bouchet (pers. comm.) pointed out the 
strong similarities between Akibumia Kuroda & Habe, 
1959 and Pisanianura, and transferred Pisanianura to the 
family Laubierinidae. For further information see Landau 
et al. (2004). 
 
 
Pisanianura craverii (Bellardi, 1873) 
Fig. 2 
 
 

*1873 Anura craverii Bellardi, p. 204, pl. 11, fig. 23. 
1981 Anura craverii Bellardi, 1872 [sic] – Ferrero Mortara 

et al., p. 53, pl. 7, fig. 8. 
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Figure 1. Geographic position of the locality, modified from Zuschin et al. (2004). 
 
 

 
 
 
Figure 2. Pisanianura craverii (Bellardi, 1873); Grund, Austria, early Badenian (Langhian), height 35.9 mm (collection Anton Breiten-

berger, nr. AB2476). 
 
 
Material – One specimen, height 35.9 mm, width 25.6 mm; 
Grund, Lower Austria; private collection Anton Breiten-
berger, nr. AB2476. 
 
Discussion – The genus Pisanianura Rovereto, 1899, in 
the European Neogene was discussed by Landau et al. 
(2006). The Austrian shell is almost identical in shape and 

size to the holotype, refigured by Ferrero Mortara et al. 
(1981, pl. 7, fig. 9), but possibly slightly thinner-shelled. 
The species was first described from the Burdigalian of the 
Colli Torinesi of Italy, where it seems to be extremely rare. 
As far as we are aware this is only the second specimen 
figured. Pisanianura craverii (Bellardi, 1873) is charac-
terized by the absence of prominent axial sculpture and 
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tubercles, which are present in its European congeners 
Pisanianura inflata (Brocchi, 1814), which ranges from the 
late Oligocene to early Pliocene and Pisanianura borsoni 
(Bellardi, 1873) from the Burdigalian of Italy. Several 
other superficially similar species were described by Bel-
lardi (1873) from the Colli Torinesi deposits: Anura ovata, 
A. striata, A. craverii, A. pusilla and A. sublaevis (see Fer-
rero Mortara et al., 1981). The specimens are poorly pre-
served and the apertures obscured by callus, which makes 
it unclear if they are truly congeneric. 
Pisanianura gaboraroni Csepreghy-Meznerics, 1969 from 
the Badenian of Borsod in Hungary differs distincly from 
Pisanianura craverii in its high and conical spire and is 
probably a littorinid. 
 
Distribution – Early Miocene: Proto-Mediterranean Sea 
(Burdigalian): Termô-Fôra, Colli Torinesi, Italy (Bellardi, 
1873; Ferrero Mortara et al., 1981); middle Miocene: 
Paratethys (Langhian-Serravallian): North Alpine Foreland 
Basin, Austria (this paper). 
 
 
Discussion and conclusions 
 
During the early middle Miocene the Paratethys experi-
enced a bloom in mollusc species. The dramatic increase in 
diversity from the late early Miocene Karpatian to the early 
middle Miocene Badenian was termed the early Badenian 
build-up event (EBBE) by Harzhauser & Piller (2007) and 
was also documented for tonnoideans by Landau et al. 
(2009). This event was tentatively related to the mid-
Miocene Climate optimum, which allowed a northward 
migration of thermophilic taxa from the proto-
Mediterranean Sea (Harzhauser et al., 2003). The first oc-
currence of Pisanianura craverii (Bellardi, 1873) in the 
Burdigalian of the proto-Mediterranean Sea and its later 
appearance in the Paratethys Sea might corroborate this 
interpretation. Nevertheless, the distinctly lower amount of 
Karpatian (early Miocene) assemblages, compared to the 
frequent middle Miocene Paratethyan ones, might influ-
ence the picture as well. In any case, the finding of this 
very rare species documents the close biogeographic rela-
tion of the Paratethys and the proto-Mediterranean seas and 
shows that our knowledge on the seemingly well studied 
Paratethyan faunas is still fragmentary.  
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