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ABSTRACT - A new extinct freshwater gastropod species, Bithynia abbatiae n. sp., representative of the Family Bithyniidae
(Caenogastropoda, Truncatelloidea), is described. It was recorded from lacustrine-palustrine layers of the stratigraphical section Sambuca
Nord, near the Sambuca village in the Pesa Valley, sub-basin of the adjacent Valdelsa Basin (Tuscany, central Italy). These deposits are rich
in non-marine molluscs and ostracods. Stratigraphical correlations and palaeontological data (mammals and microfossils) of the Valdelsa
Basin indicate an Early Pliocene age for the analysed deposits, supported also by the eastern affinity of the recorded molluscs and ostracods.

RIASSUNTO - [ Bithynia abbatiae n. sp. (Caenogastropoda) del Pliocene Inferiore della Val di Pesa, Toscana, Italia centrale] - Viene descritta
una nuova specie di gasteropode di acqua dolce, Bithynia abbatiae n. sp., rappresentante della Famiglia Bithyniidae (Caenogastropoda,
Truncatelloidea), rinvenuta negli strati lacustro-palustri di Sambuca Nord, presso il borgo di Sambuca, nel bacino della Val di Pesa, sub-
bacino dell’adiacente bacino della Valdelsa (Toscana). Tali depositi si sono rivelati ricchi in associazioni a molluschi e ostracodi continentali.
Correlazioni stratigrafiche e dati paleontologici riguardanti mammiferi e microfossili del Bacino della Valdelsa e le affinita orientali dei

molluschi e degli ostracodi rinvenuti indicano un’eta pliocenica inferiore per tali depositi.

INTRODUCTION

Located in Tuscany (central Italy) on the western
side of the Northern Apennines, the Elsa and the Pesa
rivers, oriented SE-NW, are left tributaries of the lower
course of the Arno River. The Pesa Valley is filled up with
stratigraphic units considered as belonging to a sub-basin
of the NW-SE oriented Valdelsa Basin separated from it
by the Montespertoli-Tavarnelle high. In turn, the Pesa
sub-basin is bordered to E by the Albano-Chianti Mounts
(Benvenuti et al., 2014). The Valdelsa Basin includes up
to 2000 m of fluvio-deltaic and shallow-marine deposits,
which where subdivided into seven unconformity-
bounded lithostratigraphic units (synthems), ranging
from Late Messinian to Quaternary (Benvenuti et al.,
2014). The lowermost unit (synthem S1) (Fig. 1), mainly
exposed in the SE portion of the Valdelsa Basin (Strolla
Creek valley), is represented by gravelly-sandy and muddy
lithofacies with occasional vertebrates and land snails at
the base. On the upper part, it consists of mudstones with
microfossils, molluscs, fishes and cetaceans proper to
open marine, inner shelf environment. Based on mammal
remains and microfossil content, synthem S1 is referred
to the latest Messinian-Early Zanclean age (Benvenuti et
al., 2014, and references therein). In the central-eastern
margin of the Pesa sub-basin, around the Sambuca village
(Tavarnelle Val di Pesa), Synthem S1 is composed of sands
and mudstones including thin lignite seams. Abundant
freshwater gastropods (among which the new species
described in this paper) and ostracods, characterizing
prevalent palustrine-lacustrine conditions with sandy
supply from small deltas, were recorded from these
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deposits (Benvenuti & Degli Innocenti, 2001; Benvenuti
etal., 2014). Stratigraphical and palacontological analyses
(molluscs and ostracods) support an Early Pliocene
age (Zanclean) for these deposits (Benvenuti & Degli
Innocenti, 2001; Medici et al., 2011; Benvenuti et al.,
2014; Esu & Girotti, 2016).

MATERIAL AND METHODS

In the Pesa sub-basin, three fossiliferous deposits of
the Sambuca area (Sambuca Briglia, Sambuca Nord and
Sambuca Lago Piccolo), stratigraphically overlapping
(Medici etal., 2011), were sampled for molluscan analysis.
The three deposits, consisting of fluvio-lacustrine sand
and lignite-bearing mudstone, belong to the synthem S1
referred to the lowermost Pliocene (Zanclean) (Benvenuti
etal., 2014).

The new gastropod species was recovered from the
Lower Pliocene clayey sands of the stratigraphical section
Sambuca Nord (synthem S1), located a few kilometres
north of the Sambuca village (43°35°13”N, 11°13°47”E)
(Medici et al., 2011; Benvenuti et al., 2014). Sambuca
Nord is a composite section about 4 m thick, in which
sandy gravels and clayey sands alternate. The molluscan
fauna was collected from three clayey layers: SBNI,
SBN2, and SBN3, from bottom to top (described in Medici
et al., 2011). Here, 124 specimens and 154 opercula of
the new species were found. The studied material is
stored at the Museo Universitario di Scienze della Terra
dell’Universita Sapienza di Roma (collection Esu-Girotti,
MPUR?7).
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Fig. 1 - (Color online) Schematic geological map with the location of the sampled site, the Sanbuca Nord section, Tuscany (Italy) (by M. Benvenuti).

SYSTEMATIC PALAEONTOLOGY

Class GasTroroDA CUVIER, 1795
Subclass CAENOGASTROPODA CoX, 1960
Order LittorinivMorPHA Golikov & Starobogatov, 1975
Superfamily TRUNCATELLOIDEA Gray, 1840
Family Bituynipat Gray, 1857

Genus Bithynia Leach, 1818 in Abel, 1818
Type species Helix tentaculata Linnaeus, 1758, Recent,
Europe.

Bithynia abbatiae Esu & Girotti n. sp.
(PL. 1, figs 1-7)

Derivatio nominis - From the nearby historic abbey,
Badia (in Latin abbatia) of St. Michele Arcangelo, at

Passignano (Tavarnelle Val di Pesa, Province of Florence),
East of Sambuca village.

Locus typicus and stratum typicum - Sambuca Nord
section (43°35°13”N, 11°13°47”E), in the Pesa River
Valley (Tuscany, Italy), Lower Pliocene clayey levels of
synthem S1 (sensu Benvenuti et al., 2014).

Type material - Holotype (MPUR7-3964), from
the SBN3 clayey layer of the Sambuca Nord section
(Tuscany, Italy); Paratypes, MPUR7-4117/3 + 1
operculum.

Additional material - SBN1, 38 specimens + 7
opercula (MPUR7-3966); SBN2, 43 specimens + 56
opercula (MPUR7-3965); SBN3, 39 specimens + 90
opercula (MPUR7-4118).

EXPLANATION OF PLATE 1

Bithynia abbatiae n. sp., from the Sanbuca Nord section (Tuscany, Italy).

Fig. 1 - Holotype MPUR7-3964; frontal (a), lateral (b) and posterior (c) view; SBN3.
Fig. 2 - Paratype MPUR7-4117/3; frontal (a), lateral (b) and posterior (c) view; SBN3.
Fig. 3 - Paratype MPUR7-4117/3; frontal (a), lateral (b) and posterior (c) view; SBN3.
Fig. 4 - MPUR?7-4145/3; frontal (a), lateral (b) and posterior (c) view; SBN2.

Fig. 5 - MPUR7-4145/3; frontal view; SBN2.
Fig. 6 - MPUR7-4145/3; first whorls; SBN2.

Fig. 7 - MPUR7-4117/3; operculum (a), detail of nucleus (b); SBN3.

All scale bars correspond to 2 mm.
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Age - The new species is known only from the Early
Pliocene of Tuscany.

Diagnosis - Conical and high-spired shell; six nearly
flattened whorls; aperture ovate, adapically slightly
angulate. Imperforate.

Description - Shell medium-sized, solid, conical-
elongate to drop shaped, with six nearly flattened and often
slightly stepped whorls, regularly growing; the last high
2/3 of total height. Suture incised, linear. Apex mainly
corroded, apical part acute when preserved. Aperture
ovate, slightly angulate adapically, peristome slightly
thickened in the adapical part and at the columellar side;
in lateral view, the outer lip is sinuous. Shell surface with
very fine growth lines, becoming progressively thicker
and more evident on the last whorl near the aperture.
Operculum with small, paucispiral, central nucleus
followed by concentric striae. Shell imperforate.

Dimensions - Holotype: H =12 mm, W = 6.5 mm.
Maximum dimensions observed: up to 13 mm high and
7.5 mm wide, in specimens with 4 whorls and truncated
apex (PL. 1, Fig. 4).

Remarks - The morphology of the numerous specimens
and opercula recorded from the type locality allows
attributing them to the genus Bithynia Leach in Abel, 1818.
The fossil assemblages from the three SBN layers show
a certain degree of variability, varying from conical to
drop shaped shell, and stepped whorls in most specimens.
Size is quite constant, most apices are corroded and
regenerated. Among the 124 specimens recorded from
the three layers, only a few bear the apical part nearly
complete (Pl. 1, Fig. 6). The extinct species of Bithynia
recorded for Italy are poorly known and locally spread
(De Stefani, 1876-1880; Wenz, 1928; Esu & Girotti,
2016). Among these, Bithynia jurinaci Brusina, 1884,
originally described from the middle Miocene of Mio€i¢,
SE Croatia, was also recorded in the Early Pliocene of
the Valdelsa Basin (Pesa Valley, Sambuca area) (Esu &
Girotti, 2016). Comparisons with B. jurinaci of Brusina’s
collection stored at the Croatian Natural History Museum
of Zagreb (Inv. N. 3853-1493, from Mioc€i¢) (see Neubauer
et al., 2015 about the invalidity of the neotype), and at
Senckenberg Museum of Frankfurt (SMF 242009/72,
from Mioci¢, ex Brusina, coll. O. Boettger), showed
clear differences from B. abbatiae n. sp. The Croatian
specimens have a smaller size (H=7-10mm; W=4.5-6
mm), more globose shell, convex whorls, the last large and
inflated, and protoconch particularly prominent. Similarly
the specimens of B. jurinaci from Sambuca area are clearly
different from B. abbatiae n. sp. in size and shell shape.
Bithynia bronni D’ Ancona in Cocchi, 1867, from the lower
Early Pleistocene of the upper Valdarno Basin (Tuscany,
central Italy), differs from B. abbatiae n. sp. in having a
more ovate shell with fast growing whorls, the last large,
inflated, surface malleated and aperture round-ovate (De
Stefani, 1880: p. 103, pl. 3, fig. 6). Original material of
this species along with several specimens from Montecarlo
Valdarno is available at the Museo di Storia Naturale di
Firenze, Geologia e Paleontologia (MSNUFI-IGF 2720E,
old collection, with red label “Bythinia bronni”). Opercula

of B. bronni recorded by the authors from the type locality
show a well-developed nucleus with evident paucispiral
striae, which together with the characters of the shells
suggest classification of B. bronni in the genus Neumayria
De Stefani, 1877. Indeed Neumayria distinguishes from
Bithynia in its stronger shell, thickened and redoubled
peristome, and in having the operculum with subcentral
and subspiral nucleus (Herbich & Neumayr, 1875; De
Stefani, 1877). Numerous fossil species of Bithynia have
been described for the Neogene of central-eastern Europe
(Rolle, 1860; Neumayr in Neumayr & Paul, 1875; Fuchs,
1877; Brusina, 1902; Jekelius, 1932; Wenz, 1942). Among
these, besides the mentioned B. jurinaci, species similar
in shape to B. abbatiae n. sp. are Bithynia ungeri (Rolle,
1860) from the Plio-Pleistocene of Sostanj (Lower Styria,
Slovenia) and Bithynia pilari Neumayr in Neumayr &
Paul, 1875 from the Pliocene of Romania. B. ungeri differs
from the new species in its smaller size and wider conical
shape, the whorls being more convex, the apical ones
more turreted, the last more inflated and the aperture more
roundish. B. pilari, which was also illustrated by Wenz
(1942, pl. 17, figs 260-267), differs from the new species
in its larger size, the lower spire and the last whorl being
slightly depressed laterally. Among the extant species of
Bithynia, two live in Italy, B. leachii (Sheppard, 1823)
and B. tentaculata (Linnaeus, 1758). Both have been
documented from Neogene and Quaternary deposits of
Europe (including Italy) (Lozek, 1964; Esu & Girotti,
1975; Gloer, 2002). B. tentaculata differs from B. abbatiae
n. sp. in having a more globose shell, lower spire, wider
apical angle, more convex whorls, and smaller size; B.
leachii differs in its smaller size, strongly convex whorls
and rounded aperture. The other known Recent European
species of Bithynia, the Greek B. graeca Westerlund
in Westerlund & Blanc, 1879 and the central-eastern
European B. transsilvanica (Bielz, 1853) (cf. Welter-
Schultes, 2012) clearly differ from B. abbatiae n. sp. as
well. B. graeca distinguishes from it in its more turreted
and densely striated shell, more convex whorls and open
umbilicus, B. transsilvanica in its strongly convex whorls,
the last more inflated and deeper suture.

DISCUSSION

The recorded molluscan assemblages from the Pesa
sub-basin are composed of prevailing aquatic extinct
gastropods of oligohaline environment. They have been
partially object of a previous study by Esu & Girotti
(2016). At least fourteen extinct freshwater gastropods
belonging to Caenogastropoda, Heterobranchia and
Pulmonata were recorded: Melanopsis cf. nodosa
Férussac, 1822, Bithynia abbatiae n. sp., B. jurinaci,
Choerina sp., Emmericia cauponia Esu & Girotti in Esu
etal., 2001, “Marticia” pauli (Fuchs, 1877), Prososthenia
pantanellii Brusina, 1884, Prososthenia pesae Esu &
Girotti, 2016, Prososthenia sambuci Esu & Girotti, 2016,
Pyrgula capellinii Wenz, 1919, Pyrgula subdola Esu &
Girotti, 2016, Pyrgula vinearum Esu & Girotti, 2016,
Corymbina elegans (Cantraine, 1841), and Valvata sp. At
Sambuca Nord, extinct species of Hydrobiidae, such as
P. capellinii and P. subdola, and Lymnaeidae, such as C.
elegans, accompany B. abbatiae n. sp. in the clayey layers.
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Among these, P. capellinii and P. subdola are endemic to
Tuscany, whereas C. elegans is an element typical of the
Pliocene and late Early Pleistocene of Greece and Turkey
(Esu & Girotti, 2015). Other eastern taxa also occur in the
Early Pliocene of the Sambuca area, such as B. jurinaci
known from the Miocene of Croatia (Neubauer et al.,
2013), and “M.” pauli (= Goniochilus pauli, following
Willmann, 1981) from the Pliocene and Early Pleistocene
of Greece (Fuchs, 1877; Willmann, 1981). The affinity
of molluscs and ostracods from the Sambuca area with
coeval faunas from eastern Europe (Medici et al., 2011;
Esu & Girotti, 2016), together with stratigraphical data
(Benvenuti et al. 2014), support an Early Pliocene age
for the Sambuca Nord deposits. Prososthenia Neumayr,
1869, Pyrgula De Cristofori & Jan, 1832 and Corymbina
Bukowski, 1892 are the most represented genera in these
molluscan assemblages, whose species, together with
species of other genera, are unevenly spread in the studied
sites. This is probably due to the particular sedimentary
dynamics influenced by tectonics and eustatic sea-level
fluctuations of the Pesa Valley Basin (Benvenuti et al.,
2014). Palustrine-lacustrine environment receiving sandy
inflows from small deltas may explain the different faunal
composition, rather than chronological implications.

The Valdelsa Basin, together with the Pesa Valley
Basin, belongs to a wider palaeogeographic domain,
which is spread over a wide area west of the central-
northern Apennine and geologically known as “Tuscan
Neoauthochtonous Cycle” (TNC), Tortonian up to Early
Pleistocene in age (Bossio et al., 1993; Martini & Sagri,
1993). This consists of a succession of non-marine basins
being progressively younger from the Tyrrhenian margin
to the western foot of the Apennine arch, which acted as
physical threshold isolating through time these basins and
preventing important contaminations by external taxa.
Nevertheless, the occurrence of some eastern genera, such
as Emmericia Brusina, 1870, Odontohydrobia Pavlovic,
1927, Socenia Jekelius, 1944, Prososthenia, Pyrgula,
and Orygoceras Brusina, 1882, typical of the Miocene
of eastern Europe (e.g., Pannonian and Dinaride basins)
(Harzhauser et al., 2002 and references therein; Neubauer
et al., 2015), are recorded from the Late Miocene basins
of TNC. Active dispersion can be envisaged for these
genera by possible connections between the Paratethyan
domain and the Proto-Mediterranean during the Late
Miocene. Most of them are represented in the TNC
basins by endemic species (Esu & Girotti, 2015a),
whose ancestors are not identified. Similarly, during the
Early Pliocene, the TNC basins hosted eastern genera
(Choerina, Marticia Brusina, 1897, Corymbina) showing
strong affinity with southeastern European fauna (Esu &
Girotti, 2015b), besides the genera already occurring in
the Miocene. A strong endemic character of the species
from the Sambuca area is recognized, which is explained
by the geographical isolation of these non-marine basins
during the lowermost Pliocene. The dispersal way of
eastern taxa (genera and species) recorded from the lower
Pliocene deposits is unknown so far: it is possible to argue
a passive dispersal (?birds, cf. van Leeuwen, 2012) for
some species, or unidentified non-marine hydrological
connections. Indeed, these taxa are not documented in
the upper Messinian “Lago-mare” assemblages widely
spread in the Mediterranean area (Esu, 2007).
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