
INTRODUCTION

The chitons form only a small part of the abundant
and diverse Middle Miocene shallow-water molluscan
fauna of the Central Paratethys. Most of the hitherto de-
scribed forms come from the northernmost part of the
area: the Polish part of the Carpathian Foredeep Basin
(Skoczylasówna 1930; Bałuk 1965, 1971, 1984;
Jakubowski and Musiał 1977, 1979; Macioszczyk 1988;
Studencka and Studencki 1988). The richest fauna, with
18 chiton species has been reported from the Lower
Badenian Korytnica clays (Bałuk 1971, 1984).Awell de-
scribed chiton fauna is known from the Moravian part of
the Carpathian Foredeep Basin (Reuss 1860; Procházka
1895; Šulc 1934). Many students of the Paratethyan fau-
nas provided contributions on chitons from particular in-
tra-Carpathian basins of the Central Paratethys. Chitons
from the Vienna Basin in Austria were studied by Šulc

(1934), Sieber (1953, 1958, 1959) and more recently by
Tomašových (1998) and Kroh (2002, 2003). Chitons
from the famous localities Lăpugiu [Lapugy] and Coştei
[Kostej] in the Banat Basin, Romania, were reported by
Boettger (1906), Zilch (1934), Šulc (1934), Studencka
and Studencki (1988) and recently by Dell’Angelo et al.
(2007). Material from the Dacian Basin, Romania was
published by Marinescu (1964), Stanku and Andreescu
(1968) and Rado and Mutiu (1970). The occurrence of
chitons in the Dacian Basin, Bulgaria was reported by Stu-
dencka and Studencki (1988). Chitons from the Hungar-
ian part of the Pannonian Basin were briefly mentioned
(Csepreghy-Meznerics 1950; Studencka and Studencki
1988) and later described in detail by Dulai (2001, 2005).

In contrast to the Paratethyan faunas mentioned
above, the chitons of Ukraine have never been investi-
gated in detail. Besides the paper by Studencka and Stu-
dencki (1988, p. 45) providing the list of eight species
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from Varovtsi, there are only sporadic literature records
of chitons from Ukraine: Chiton sp. was mentioned from
Hołubica (Hilber 1882a, p. 287; Łomnicki 1895, p. 117).

The aim of this paper is to present the Late Baden-
ian chitons occurring in sandy facies of the Lviv,
Ternopil and Khmelnytskyi regions, Ukraine.

STUDY AREA

The chitons studied come from Upper Badenian
deposits representing the last interval with fully marine
conditions in the history of the Central Paratethys (~13.6
to 12.7 Ma; see Kováč et al. 2007). At that time (age-
equivalent of the early Serravallian), a vast territory of
the Volhynian-Podolian region in Ukraine, along the SW

margin of the East European Platform, was covered by
a sea where conditions favoured the growth of coralline
algal-vermetid reefs. The reefs formed a distinct belt
separating deeper environments of the Carpathian Fore-
deep Basin with marls and clay deposition from the
nearshore facies (Maslov and Utrobin 1958). This belt
is clearly visible in the present-day relief in Ukraine,
forming a narrow zone more than 150 km long, called
the Medobory Hills [Miodobory].

The offshore part of the Volhynian-Podolian area
was dominated by deposition of white quartzitic sands
and sandstones, now discordantly overlying the pre-
Neogene basement (Łomnicki 1895). A comprehensive
description of geodynamics, sedimentology and facies
development in this area was given by Maslov and
Utrobin (1958).

Text-fig. 1. Map of Ukraine showing distribution of the Upper Badenian deposits during the maximum phase of transgression. Asterisks indicate
locations of outcrops yielding chiton faunas. Names of the fossiliferous sites are preserved as originally used by Kowalewski in the late 1930s and
in the monograph on Polish Miocene gastropods and bivalves by Friedberg (1911-1928, 1934-1936, respectively). The present-day Ukrainian spelling

is given in brackets. Modified after Maslov and Utrobin (1958)



The chiton material described in this study was de-
rived from four outcrops along the eastern slopes of the
Medobory Hills (Text-fig. 1). They are: Olesko, Pod-
horce, Szuszkowce and Varovtsi, from which an abun-
dant and diverse molluscan fauna has been known since
the late 1830s.

The molluscan fauna from Olesko, Podhorce and
Szuszkowce was studied in detail by du Bois de Mont-
péreux (1831), Eichwald (1853), Hilber (1882a, 1882b),
Niedźwiedzki (1889), Łomnicki (1895), Friedberg
(1911-1928; 1934-1936), Kazakova (1952), and more
recently by Nevesskaja et al. (1993). Although an abun-
dant molluscan fauna was known at Varovtsi [former
Varovtsy], studies of this locality were focused on strati-
graphic problems (Laskarew 1914) and only a few bi-
valve species were included by Nevesskaja et al. (1993)
in their monograph on Paratethyan Miocene bivalves.
Only lists of bivalves and chitons from this fossiliferous
locality were published (Studencka et al. 1998; Stu-
dencka and Studencki 1988, respectively).

All the chitons studied come from fine-grained white
unstratified quartz sands reaching 10–20 m in thickness,
distinguished as the Tarnopol Beds by Maslov and
Utrobin (1958), or as the Podhortse Beds by Muratov
and Nevesskaja (1986), spelt Podgirtsi Beds by An-
dreyeva-Grigorovich et al. (1997). The Late Badenian
age of this unit was determined by means of benthic
foraminifera (Pishvanova 1970 fide Muratov and Neve-
skaja 1986). The age of sands cropping out at Biała
Góra near Olesko was additionally determined on the
basis of strontium isotope ratios in the bivalve shells
(Král et al. 2000). Values for 87Sr/86Sr ratios range from
0.708809 to 0.708813. The samples give a calculated
age of 13.6 Ma +/–0.4 m.y. (Late Badenian).

MATERIAL

This study is based on the material housed in the
Museum of the Earth, Polish Academy of Sciences,
Warsaw. An extensive molluscan collection was accu-
mulated by Dr. Kazimierz Kowalewski during numer-
ous exploratory field trips in the Volhynian–Podolian re-
gion in the late 1930s, sponsored by the Society of the
Museum of the Earth (Passendorfer 1938). Among the
very diverse and abundant bivalve and gastropod ma-
terial collected from twenty-five localities, chiton skele-
tal remains appear to be extremely rare. Only nine
valves were found: one intermediate valve of Acantho-
chitona faluniensis at Biała Góra near Olesko, one tail
valve of Lepidopleurus cajetanus and one intermediate
valve of Lepidochitona lepida at Podhorce, one head
and three tail valves of Lepidopleurus cajetanus, one in-

termediate valve of Acanthochitona faluniensis and one
head valve of Acanthochitona sp. at Szuszkowce.

The richest chiton assemblage was collected by B.
Studencka and W. Studencki during the joint Polish-
Soviet palaeontological expedition to the West Ukraine,
organized in 1988 by the Palaeontological Institute,
Academy of Sciences of the USSR, Moscow. Chitons
(92 valves) form only a subordinate component of the
rich molluscan material collected during the expedition
and were found in only one of six fossiliferous locali-
ties, i.e. in Varovtsi. The specimens of Acanthochitona
faluniensis were picked manually. Considerable
amounts of bulk sediment were sieved (mesh size 0.5
mm) during the field work and almost 15 kg sieved ma-
terial was later examined under a binocular microscope.

The material comes from the basal part of the Up-
per Badenian–Lower Sarmatian sequence cropping out
along the right bank of the river Smotrych near the vil-
lage of Varovtsi, 20 km west of Khmelnytskyi. The
most common species in this assemblage is Acantho-
chitona faluniensis (60% of the 92 valves), Chiton oli-
vaceus and Lepidochitona lepida are relatively common
(15% and 12%, respectively) while Leptochiton can-
cellatus, Ischnochiton rissoi, Chiton corallinus and
Craspedochiton profascicularis are very rare.

The specimens documented herein are deposited in
the Museum of the Earth (abbr. MZ), Warsaw, under the
inventory numbers MZ VIII Ma 111 to Ma 122.

SYSTEMATIC ACCOUNT

During the last decade the suprageneric systematics
of chitons have been largely modified by Dell’Angelo and
Smriglio (1999) and by Sirenko (2006). Here we follow
the systematic system proposed by Sirenko (2006), who
considered Lepidopleurus Risso, 1826 and Leptochiton
Gray, 1847 to be distinct genera, based on the thickness
of the valves and the type of sculpture. Solid valves with
a heavily sculptured tegmentum and strong concentric
ridges are diagnostic of the genus Lepidopleurus whereas
thin valves with a finely granulated tegmentum and equal-
sized granules are characteristic of Leptochiton.

Since detailed descriptions of all these chiton species
recognised in the Ukrainian material were already pre-
sented from the Central Paratethys (e.g. Bałuk 1971,
1984, Macioszczyk 1988; Studencka and Studencki
1988; Dulai 2001, 2005 and Dell’Angelo et al. 2007)
only a short synonymy, some comments and strati-
graphic ranges are given below. The geographic range
and habitat of present-day species were described by
Malatesta (1962), Kaas and van Belle (1981), Poppe and
Goto (1991) and Dell’Angelo and Smriglio (1999).
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Class Polyplacophora Gray, 1821
Subclass Loricata Schumacher, 1817
Order Lepidopleurida Thiele, 1910

Suborder Lepidopleurina Thiele, 1910
Family Leptochitonidae Dall, 1889

Genus Leptochiton Gray, 1847

TYPE SPECIES: Chiton cinereus Montagu, 1803 [=
Chiton asellus Gmelin, 1791] by subsequent designa-
tion by Gray, 1847 [non Chiton cinereus Linnaeus,
1767]

Leptochiton cancellatus (Sowerby, 1840)
(Text-fig. 2 A-D)

1988. Leptochiton cancellatus (Sowerby); W. Macioszczyk,
pp. 51–52, pl. 1, figs 6, 7a and 7b.

2001. Lepidopleurus (Leptochiton) cancellatus (Sowerby);

B. Dell’Angelo, M. Forli and C. Lombardi, pp. 146–
147, fig. 5.

2004. Lepidopleurus cancellatus (Sowerby); C. Chirli, pp.
5–6, pl. 1, figs 16–18, pl. 2, figs 1–2.

MATERIAL: 1 head and 1 intermediate valve from
Varovtsi.

Dimensions (in mm):
L W

Head valve,
MZ VIII Ma-111/1 2.3 4.4
Intermediate valve,
MZ VIII Ma-111/2 1.7 3.8

COMMENTS: The head valve is nearly semicircular,
with a wide inverted V-shaped posterior margin, and
sculptured with 75 radially arranged granulated rows,
which are very closely and regularly spaced (Text-fig.
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Text-fig. 2. Leptochiton cancellatus (Sowerby, 1840). A – Head valve, Varovtsi (MZ VIII Ma-111/1); B – Fragment of the same specimen, to show
the granules of the radial ribs and arrangement of asteathetes; C – Intermediate valve, Varovtsi (MZ VIII Ma-111/2); D – Close-up of central area

of intermediate valve with characteristic cluster of macro- and microasteathetes. Scale bars 1 mm in figs A and C
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2A). The pattern of the macroaesthete and the series of
microaesthetes can be seen in Text-fig. 2B. The rec-
tangular intermediate valve is twice as wide as long,
with an almost straight non-carinated, regularly arched
posterior margin. Its central area is sculptured with 48
longitudinal striae of united granules. Each granule
has the macroaesthete in the centre and six microaes-
thetes forming two series on the lateral sides (Text-fig.
2D, and Dell’Angelo and Smriglio 1999, pl. 11, fig. L).

The ornamentation and outline of the intermediate
valve from Varovtsi are very similar to those of the
specimens reported from the Pliocene of Tuscany, Italy
(Dell’Angelo et al. 2001, fig. 5; Chirli 2004, pl. 1, figs
16–17 and pl. 2, fig. 2); the only difference is in the pres-
ence of some bifurcating granule series in the central
area.

The specimens under study were reported by Stu-
dencka and Studencki (1988, p. 45) as Leptochiton (L.)
sulci (Bałuk, 1971), a very closely allied species de-
scribed from the Middle Miocene (Early Badenian)
Paratethys Sea, seemingly restricted to that province.
The species L. sulci, interpreted by Bałuk (1971, pp.
455–456) as an ancestral form of the present-day
species L. cancellatus, was considered by Laghi (1977,
p. 98) to be conspecific with L. cancellatus. Perhaps
Laghi’s opinion had an influence on subsequent papers
by Dell’Angelo and Palazzi (1989), Dell’Angelo and
Smriglio (1999) and Dell’Angelo and da Silva (2003),
who interpreted L. sulci as a junior synonym of L. can-
cellatus but this opinion has not been supported by any
evidence.

The species L. sulci differs clearly from L. cancel-
latus in having a different number and arrangement of
the microaesthetes as well as different tegmentum or-
namentation of the intermediate valves. The central
area of the intermediate valve of L. sulci is sculptured
with 60–70 ribs ornamented with more or less circular
granules (each with 2–3 microaesthetes) greater than on
L. cancellatus. Granules of neighbouring ribs display a
regular quincuncial pattern (see Bałuk 1984, pl. 2, fig.
2; pl. 3, figs 1–2).

The pattern and number of striae covering the in-
termediate valves of the investigated Ukrainian speci-
mens are similar to those of L. srameki (Šulc 1934) but
the different outline of the intermediate valves in ante-
rior view distinguishes the two species. The intermedi-
ate valve is regularly arched in L. cancellatus whereas
it has a conspicuously carinated jugal area and flat-
tened lateral areas in L. srameki.

STRATIGRAPHIC RANGE: Middle Miocene: Late
Badenian (Macioszczyk 1988)–Recent (Kaas 1981).
The species L. cancellatus was reported from the

Polish part of the Carpathian Foredeep Basin (Ma-
cioszczyk 1988). Its occurrence in two Middle Miocene
localities i.e. Steinabrunn in the Vienna Basin and in
Montegibbo in Italy was only presumed (Šulc 1934, pp.
6–7; Sieber 1959, p. 274 and Chirli 2004, p. 6, respec-
tively). Its occurrence in the Mediterranean has been
documented in the Pliocene of Italy: Tuscany (Del-
l’Angelo et al. 2001; Chirli 2004), northern Apennines
and Sicily (Laghi 1977). Recently, it was recorded
from both the European and North American coasts of
the Atlantic as well as in the Mediterranean (Poppe and
Goto 1991). Along the Italian coast it is mainly found
in detritus of the coralligenous biocenosis (Dell’Angelo
and Smriglio 1999).

Genus Lepidopleurus Risso, 1826

TYPE SPECIES: Chiton cajetanus Poli, 1791 by sub-
sequent designation by Herrmannsen, 1846

Lepidopleurus cajetanus (Poli, 1791)
(Text-fig. 3 A–G)

1860. Chiton decoratus m.n.sp.;A. E. Reuss, p. 257, pl. 8, fig. 7.
1897. Middendorffia subcajetana (d’Orb.); F. Sacco, p. 90, pl.

7, figs 21–25.
1999. Lepidopleurus (Lepidopleurus) cajetanus (Poli); B.

Dell’Angelo and C. Smriglio, pp. 38–40, pls 6–7 (cum
syn.)

2005. Lepidopleurus (Lepidopleurus) cajetanus (Poli); A. Du-
lai, pp. 30–33, pl. 1, figs 1–10; pl. 2, figs 1–6 (cum syn.)

MATERIAL: 1 tail valve from Podhorce, 1 head and 3
tail valves from Szuszkowce.

Dimensions (in mm):
L W

Head valve,
MZ VIII Ma-122/1 6.3 12.5
Tail valve,
MZ VIII Ma-122/2 4.8 8.4
Tail valve,
MZ VIII Ma-122/3 2.2 3.6
Fragmentary tail valve,
MZ VIII Ma-119/1 3.7 (4.4)

COMMENTS: Successive ontogenetic stages of this
species have been described under two specific names:
small individuals as cajetanus, and the largest specimens
as subcajetanus. The tail valves (width from 5 to 15
mm) found in the Burdigalian of Sciolze, Italy were as-
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Text-fig. 3. Lepidopleurus cajetanus (Poli, 1791). A – Head valve, Węglin, Late Badenian, Roztocze Hills, Poland (specimen kept at the Naturalis
Museum, Leiden); B and C – Head valve, Bánd, Early Badenian, Bakony Mountains, Hungary (Hungarian Natural History Museum, Budapest);
D – Head valve, Lapugiu, Early Badenian, Banat Basin, Romania, (Naturalis Museum, Leiden); E – Head valve, Szuszkowce (MZ VIII Ma-122/1);

F – tail valve, Szuszkowce (MZ VIII Ma-122/2) and G – Tail valve, Szuszkowce (MZ VIII Ma-122/3). Scale bar 1 mm



signed by Sacco (1897, p. 90, pl. 7, figs 21–25) to Mid-
dendorffia subcajetana (d’Orbigny, 1852). Šulc (1934,
pp. 3–4) was the first to note that the tail valve (width
of 18 mm) from the Middle Miocene of Pötzleins-
dorf, Austria and those illustrated by Sacco represent a
very large form of Lepidopleurus decoratus (Reuss,
1860), and the name Chiton subcajetanus d’Orbigny,
1852 was recognised to be a nomem nudum. In the
opinion of Šulc, especially large specimens are known
from sandy facies at Pötzleinsdorf (almost 75 % of all
investigated specimens) and Speising in Austria, Coştei
[Kostej] in Romania, Perpignan in France as well as in
the north Italian localities. It is noticeable that Šulc
(1934), who examined Sacco’s material, generally
adopted his opinion and regarded Lepidopleurus virgifer
(Sandberger, 1859), L. decoratus (Reuss, 1860) and L.
cajetanus (Poli, 1791) as different, albeit closely al-
lied, species.

In contrast to the statement of Šulc (1934), Laghi
(1977, p. 99), who examined Sacco’s material, consid-
ered Middendorffia subcajetana Sacco, 1897 to be a
valid species while he recognised Chiton decoratus
Reuss, 1860 as a junior synonym of Chiton cajetanus
Poli, 1791. In addition, Laghi was of the opinion that
Sacco’s species is closely allied to Poli’s species, which
differs from the former only in its size: the tail valve of
L. subcajetanus reaches a width of up to 18 mm,
whereas the largest L. cajetanus, both fossil and extant,
reach a maximum width of around 8 mm. However, re-
cent representatives of L. cajetanus can also attain a
large size. Malatesta (1962, p. 146) and Poppe and Goto
(1991, p. 55) mentioned specimens with a total length
of 30 mm and Dell’Angelo and Smriglio (1999, pp. 38–
40) also reported a maximum length of 30 mm, with an
average of 15–20 mm.

Until now, Sacco’s name subcajetanus refers only to
the tail valves recorded in both the Mediterranean and
Paratethyan Miocene provinces. Its occurrence in the
Early Miocene of the Mediterranean is supported only
by records from the Burdigalian at Sciolze, Italy (Sacco
1897, pl. 7, figs 21–25; Laghi 1977, pl. 1, fig. 21, and
Ferrero Mortara et al. 1984, pl. 55, fig. 6). On the other
hand, its occurrence in the Middle Miocene Paratethyan
fauna has been confirmed only by Kroh (2003, pl. 2, fig.
1), who illustrated one heavily abraded tail valve from
the Early Badenian at Niederleis, Austria. Finally, Laghi
(1977, p. 99) considered that the tail valve (width of 12
mm) from Salies-de-Béarn, in the Aquitanian Basin,
France, described by Cossmann and Peyrot (1917, pp.
32–33, pl. 2, figs 21–22) as Chiton miocaenicus
Michelotti also belongs to subcajetanus.

Having investigated numerous head valves from
Hungarian, Romanian and Polish Middle Miocene lo-

calities, the present authors regard the opinion of Šulc
(1934) as the most convincing. The shape and orna-
mentation of the head valve from Szuszkowce (Text-fig.
3E: width 12.5 mm) are the same as those from other
Paratethyan localities, the difference being only in di-
mensions (Text-fig. 3 A–D).

The shape of the valves of L. cajetanus changes with
size. The head valve is semicircular, with an almost
straight posterior margin (other species are generally
characterized by upside-down V-shape) (Text-fig. 3 E).
The number of concentric folds on the head valve, on the
lateral areas and on the postmucronal area also varies ac-
cording to the size of the specimens (Dell’Angelo and
Smriglio 1999). The central areas of the intermediate
valves and antemucronal area of the tail valve are sculp-
tured with 36–40 or 40–50 prominent longitudinal cords
(Text-figs 3 F–G; Dell’Angelo and Smriglio 1999, pl. 6,
figs B and E, respectively), transversely intersected by
thinner cords. There are branching or anastomosing
longitudinal chains of granules in the central and ante-
mucronal areas (Text-fig. 3F). Similar features have
been observed on specimens from Lăpugiu by
Dell’Angelo et al. (2007, fig. 4a).

The great variability of tail valves was already rec-
ognized by Šulc (1934). Through the kindness of Pro-
fessor Wacław Bałuk it was possible for the authors to
study tail valves of L. cajetanus from the Late Baden-
ian fauna at Kamienica Nawojowska near Nowy Sącz,
Poland. They are semicircular, with a prominent mucro
which is almost central in juvenile specimens but moves
backward (even to the end of the valve) as individuals
grew older. The outline is more triangular in adult spec-
imens. This variability was also observed by Dulai
(2005) in the material from the Lower Badenian coral-
bearing clays at Bánd, Hungary. A sharply-pointed,
backward-directed mucro can be seen in the posterior
third of large tail valves (Dulai 2005, pl. 2, fig. 2).
Thus, the shape and convexity of the tail valve as well
as the position of the mucro appear sufficient to distin-
guish L. cajetanus from L. virgifer. In the latter, typical
Oligocene species, the central area of the tail valve is
very low and bears finer ornamentation than in L. caje-
tanus. Moreover, the mucro is shifted anteriorly to one-
third of the valve length in L. virgifer (Janssen 1978, pp.
218–219, pl. 14, figs 8–9) whereas it is centrally located
or shifted posteriorly in L. cajetanus (see Laghi 1977, p.
95, fig. 3 and Ferrero Mortara et al. 1984, pl. 55, fig. 6).
Therefore, in the opinion of the present authors, there is
no evidence to support Dell’Angelo and Palazzi’s (1989)
assertion, repeated by Dell’Angelo and Smriglio (1999),
that the large specimens in both Šulc’s and Sacco’s ma-
terial, determined by Šulc (1934) as L. decoratus, rep-
resent L. virgifer.
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STRATIGRAPHIC RANGE: Early Miocene: Burdi-
galian (Ferrero Mortara et al. 1984)–Recent (Dell’An-
gelo and Smriglio 1999). According to Studencka and
Studencki (1988, tables 2 and 3), L. cajetanus is one of
the most common species in both the Early and Late
Badenian chiton faunas of the Middle Miocene
Paratethys. Together with Chiton corallinus (Risso), it is
the commonest species in the Early Badenian assem-
blage at Korytnica (253 valves collected by Bałuk 1984).
As reported by Dulai (2005), the most common species
in the Early Badenian assemblage at Bánd (Pannonian
Basin, Hungary) is L. cajetanus (63% of the 153 valves).
It is also known from the Early Miocene (Italy: Sacco
1897), Pliocene (Spain: Malatesta 1962, and Italy: Laghi
1977) and Pleistocene (Italy: Laghi 1977, and Greece:
Garilli et al. 2005) of the Mediterranean Province.

Order Chitonida Thiele, 1910
Suborder Chitonina Thiele, 1910

Superfamily Chitonoidea Rafinesque, 1815
Family Ischnochitonidae Dall, 1889

Subfamily Ischnochitoninae Dall, 1889
Genus Ischnochiton Gray, 1847

TYPE SPECIES: Chiton textilis Gray, 1828 by original
designation

Ischnochiton rissoi (Payraudeau, 1826)
(Text-fig. 4 A-C)

1934. Ischnochiton rudolticensis n. sp.; J. Šulc, pp. 23–24, pl.
2, figs 41–43.

1999. Ischnochiton (Ischnochiton) rissoi (Payraudeau); B.
Dell’Angelo and C. Smriglio, pp. 100–102, pls 29–31
(cum syn.)

MATERIAL: 8 intermediate valves from Varovtsi.

Dimensions (in mm):
L W

Intermediate valve,
MZ VIII Ma-113/1 2.7 6.2
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Text-fig. 4. Ischnochiton rissoi (Payraudeau, 1826). A – Intermediate valve, Varovtsi (MZ VIII Ma-113/1); B – Intermediate valve, Varovtsi (MZ VIII
Ma-112); C – Fragment of the same specimen, to show details of lateral area ornamentation. Scale bars 1 mm in figs A and B; 100 µm in fig C



Intermediate valve,
MZ VIII Ma-113/2 2.6 5.8
Fragmentary intermediate valve,
MZ VIII Ma-112 1.9 (2.7)

COMMENTS: The specimens from Varovtsi are en-
tirely consistent with the descriptions and illustrations
referred to in the synonymy. Intermediate valves are rec-
tangular, with a slightly convex anterior margin and a
straight posterior margin without an apex. Lateral sides
are straight, the corners obliquely truncated and the lat-
eral areas moderately elevated. The tegmentum of the
lateral areas is ornamented by concentric vermicular
ribs, sometimes intersected by fine radial furrows
(which give a granulose appearance). The ribs on the
central areas of the intermediate valves are longitudinal.
Ribs in the jugal area are thinner and closely spaced.
Apophyses are rounded, asymmetrical and trapezoidal.

The Ukrainian material conforms well to the illustra-
tion of I. rissoi from the Early Pliocene of Estepona,
Spain given by Dell’Angelo et al. (2004, pl. 4, fig. 3). It
is also indistinguishable from the valve illustrated from
Korytnica by Bałuk (1971, pl. 3, fig. 6) while the other
one found in Korytnica (1971, pl. 3, fig. 7) is much more
rectangular and the separation of lateral and central areas
is more distinct.Also the fragmentary intermediate valve
from the Pliocene of Serre di Rapolano in Tuscany, Italy
illustrated by Dell’Angelo et al. (2001, p. 151, fig. 20)
shows some difference in ornamentation: radial ribbing
is stronger than concentric ribbing in the lateral areas and
the ribs on the central area bifurcate. On the other hand,
strong concentric ornamentation dominates in the lateral
areas and the ribs in the central area are undulated but not
bifurcated in the specimens from Varovtsi.

Examination of the type of Ischnochiton korytni-
censis Bałuk, 1971 has shown, however, that the frag-
mentary intermediate valve from Varovtsi listed by Stu-
dencka and Studencki (1988, p. 45) as I. cf. korytni-
censis represents I. rissoi.

STRATIGRAPHIC RANGE: Middle Miocene: Early
Badenian (Šulc 1934)–Recent (Dell’Angelo and Sm-
riglio 1999). The species Ischnochiton rissoi (in older
literature under the name I. rudolticensis) is known
from the Middle Miocene (Badenian) of the whole Cen-
tral Paratethys (see Dulai 2005). It was reported from the
Late Miocene (Tortonian and Messinian of Italy: Laghi
1977 and Chirli 2004, respectively), Pliocene (Spain:
Dell’Angelo et al. 2004, and Italy: Chirli 2004) and
Pleistocene (Italy: Dell’Angelo et al. 2001, and Greece:
Garilli et al. 2005) of the Mediterranean. The present-
day I. rissoi is very common in the Mediterranean Sea,

having very variable size and ornamentation. Therefore,
Poppe and Goto (1991) distinguished four different
forms of this species: form carinata (Issel, 1870), form
fragilis (Monterosato, 1878), form dautzenbergi (Ancey,
1898) and form meneghinii (Capellini, 1859).

Family Chitonidae Rafinesque, 1815
Subfamily Chitoninae Rafinesque, 1815

Genus Chiton Linnaeus, 1758

TYPE SPECIES: Chiton tuberculatus Linnaeus, 1758,
by monotypy

Chiton corallinus (Risso, 1826)

1999. Chiton (Rhyssoplax) corallinus (Risso); B. Dell’Angelo
and C. Smriglio, pp. 174–178, pls 58–59 (cum syn.)

2005. Chiton corallinus (Risso); A. Dulai, pp. 36–38, pl. 4,
figs 1–4 (cum syn.)

MATERIAL: Fragment of intermediate valve from
Varovtsi.

Dimensions (in mm):
L W

Fragmentary intermediate valve,
MZ VIII Ma-115 1.1 (1.8)

COMMENTS: The intermediate valve of Ch. corallinus,
with elevated lateral areas neatly separated from the cen-
tral area by a conspicuous step, is generally rectangular
and carinate. Its anterior margin is convex, the lateral mar-
gins are straight and the posterior margin shows a small
apex. The outline of the studied specimen – pentagonal
with a large apex – is similar to that of the specimens from
the Pliocene of Melograni and Colle val d’Elsa in Tus-
cany, Italy (Chirli 2004, pl. 4, figs 17–18, and pl. 5, fig.
1) as well as in those from Kyllini, Pleistocene of Pelo-
ponnese, Greece (Garilli et al. 2005, pl. 4, fig. 6).

STRATIGRAPHIC RANGE: Middle Miocene: Early
Badenian (Bałuk 1984)–Recent (Dell’Angelo and Sm-
riglio 1999). Fossil records of Chiton corallinus are
known from all Neogene European bioprovinces. It is
one of the commonest chitons in both the Early and Late
Badenian Paratethyan faunas (Studencka and Studencki
1988, tables 2 and 3). It was also reported from the
Pliocene of both the Mediterranean (Italy: Sacco 1897;
Laghi 1977; Ferrero Mortara et al. 1984; Dell’Angelo
et al. 2001) and the Atlantic provinces (Portugal:
Dell’Angelo and da Silva 2003), and from the Pleis-
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tocene of the Mediterranean (Italy: Malatesta 1962,
Peloponnese, Greece: Garilli et al. 2005).

Chiton olivaceus Spengler, 1797
(Text-fig. 5 A–B)

1999. Chiton (Rhyssoplax) olivaceus Spengler; B. Dell’An-
gelo and C. Smriglio, pp. 169–173, pls 56–57 (cum syn.)

2005. Chiton (Rhyssoplax) olivaceus Spengler; A. Dulai, pp.
38–39, pl. 3, figs 6–8 (cum syn.)

MATERIAL: 2 head and 11 intermediate valves from
Varovtsi.

Dimensions (in mm):
L W

Head valve,
MZ VIII Ma-116/1 2.9 4.5
Intermediate valve,
MZ VIII Ma-116/2 4.0 7.4
Intermediate valve,
MZ VIII Ma-116/3 2.9 5.3

COMMENTS: The head valve is semicircular, with a
straight posterior margin. This species is easily recog-
nizable by its characteristic ornamentation of rather

thick but very variable radial grooves on terminal
valves and lateral areas, and of longitudinal grooves on
pleural areas: 30–40 grooves on the head valve, 3–6 on
the lateral areas of intermediate valves and 25–35 on
the postmucronal area of the tail valve.

According to Dell’Angelo and Smriglio (1999, pl.
56, fig. E, pl. 57, fig. L), the intermediate valves of Ch.
olivaceus are generally rectangular, carinate, with more
or less straight anterior and posterior margins, and a not
very prominent apex. The specimens from Varovtsi are
pentagonal, with a clearly visible high apex. The same
valve outline and number and position of the ribs on the
central area as observed on the Ukrainian valves are also
conspicuous on specimens from Lăpugiu in Romania
(Dell’Angelo et al. 2007, figs 4d–f), Montegibbio and
Montenero in Italy (Laghi 1977, pl. 2, figs 6 and 13 and
Dell’Angelo et al. 2001, fig. 28, respectively), Kyllini
in Greece (Garilli et al. 2005, pl. 4, figs 1–2) and those
from Lautraki in Greece (Dell’Angelo and Vardala-
Theodorou 2006, figs on pp. 328–329). According to
Dell’Angelo and Vardala-Theodorou (2006) the longi-
tudinal grooves are convergent towards the jugum in
many intermediate valves, a feature that can also be
found in the studied material (Text-fig. 5B). The lateral
areas are neatly separated from the central area.

STRATIGRAPHIC RANGE: Middle Miocene: Early
Badenian (Bałuk 1984)–Recent (Dell’Angelo and Sm-
riglio 1999). This is the most common and best known
chiton species living in the Mediterranean Sea; it is
adapted to a wide range of ecological requirements, re-
flected in very variable ornamentation. Chiton olivaceus
is also common in the fossil record of both the
Paratethyan and Mediterranean provinces. It was de-
scribed from the Carpathian Foredeep Basin in both the
Moravian (Šulc 1934) and Polish parts (Bałuk 1971,
1984; Macioszczyk 1988; Studencka and Studencki
1988). Its occurrence is also known from the Vienna
Basin, Austria (Reuss 1860; Šulc 1934; Sieber 1953,
1959), from the Pannonian Basin, Hungary (Dulai 2005)
and the Dacian Basin, Romania (Marinescu 1964). In
the Mediterranean region Chiton olivaceus has been
reported from the Miocene (Burdigalian, Tortonian and
Messinian of Italy: Sacco 1897; Laghi 1977; Dell’An-
gelo et al. 1999, respectively), Pliocene (Italy: Laghi
1977) and Pleistocene as well (Spain and Italy: Malat-
esta 1962, and Greece: Garilli et al. 2005, Dell’Angelo
and Vardala-Theodorou 2006). It was also found in the
Pliocene of Normandy, France (Malatesta 1962).

Suborder Acanthochitonina Bergenhayn, 1930
Superfamily Mopalioidea Dall, 1889
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Text-fig. 5. Chiton olivaceus Spengler, 1797. A – Head valve,
Varovtsi (MZ VIII Ma-116/1); B – Intermediate valve, Varovtsi

(MZ VIII Ma-116/3). Scale bar 1 mm
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Family Tonicellidae Simroth, 1894
Subfamily Tonicellinae Simroth, 1894

Genus Lepidochitona Gray, 1821

TYPE SPECIES: Chiton marginatus Pennant, 1777 [=
Chiton cinereus Linnaeus, 1767] by monotypy

Lepidochitona lepida (Reuss, 1860)
(Text-fig. 6 A–B)

1988. Lepidochitona (Lepidochitona) lepida (Reuss); B. Stu-
dencka and W. Studencki, pp. 39–40, pl. 2, figs 1 and 3
(cum syn.)

2001. Lepidochitona lepida (Reuss); A. Dulai, pp. 41–43, pl.
1, figs 1–6 (cum syn.)

MATERIAL: 1 intermediate valve from Podhorce, 12
intermediate valves from Varovtsi.

Dimension (in mm):
L W

Intermediate valve
MZ VIII Ma-114/1 1.4 2.9
Intermediate valve
MZ VIII Ma-114/2 1.3 3.2

COMMENTS: The specimens are entirely consistent
with the descriptions and illustrations referred to in the
synonymy.As stated by Studencka and Studencki (1988,
pp. 39–40), the fossil form described as L. lepida (Reuss,
1860) clearly differs from L. cinerea (Linnaeus, 1767)
on the basis of the jugal sinus, the form of apophyses in
the tail valve, the location of the mucro, as well as the
ornamentation of the tegmentum (i. e. shape and
arrangement of the granules). A comprehensive de-
scription and discussion of L. cinerea was given by
Kaas and Van Belle (1981). The species Chiton lepidus
was erected by Reuss (1860, p. 259, pl. 8, figs 12–13)
on the basis of an intermediate valve found at Rudoltice
in the Lower Badenian (Middle Miocene) strata of the
Moravian part of the Carpathian Foredeep Basin in the
Czech teritory. The first head and tail valves of this
species were described and illustrated from the same lo-
cality by Šulc (1934, pp. 10–11, pl. 1, figs 13 and 15).
The taxonomic status of L. lepida was comprehensively
documented by Schwabe (2000).

On the other hand the first occurrence of L. cinerea
is recorded in the Pliocene of the Loire Basin, France.
According to Malatesta (1962, pp. 155–157), this
species, which originated in the Late Miocene, did not
become widely distributed in both the Mediterranean
and North Atlantic until the Pleistocene.

Text-fig. 6. Lepidochitona lepida (Reuss, 1860). A – Intermediate valve, Varovtsi (MZ VIII Ma-114); B – Fragment of the same valve, to show shape
and arrangement of granules; Craspedochiton profascicularis (Boettger, 1896). C – Intermediate valve, Varovtsi (MZ VIII Ma-118); D – Fragment

of the same valve, to show jugal area with prominent apex Scale bars 1 mm in figs A and C; 100 µm in figs B and D
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The very close affinities between L. lepida and the
Recent L. corrugata (Reeve, 1848) were also discussed
by Studencka and Studencki (1988, pp. 39–40).

STRATIGRAPHIC RANGE: Middle Miocene: Early
Badenian (Reuss 1860)–Late Miocene: Tortonian
(Sacco 1897). In the Central Paratethys it is recorded
from the Banat Basin, Romania (Šulc 1934), the Pan-
nonian Basin, Hungary (Csepreghy-Meznerics 1950;
Dulai 2001) and from the Carpathian Foredeep Basin
in both the Moravian (Reuss 1860; Šulc 1934) and
Polish parts (Bałuk 1971, 1984; Macioszczyk 1988;
Studencka and Studencki 1988). In the Mediterranean
region L. lepida has been reported from the Late
Miocene (Tortonian) of Italy (Sacco 1897) under the
name Lepidopleurus marginatus (Pennant, 1777).
According to Malatesta (1962), L. lepida seems to
have persisted in the Mediterranean until the Late
Pliocene.

Superfamily Cryptoplacoidea H. Adams et A. Adams,
1858

Family Acanthochitonidae Pilsbry, 1893
Subfamily Acanthochitoninae Pilsbry, 1893

Genus Acanthochitona Gray, 1821

TYPE SPECIES: Chiton fascicularis Linnaeus, 1767
designated by Gray (1821)

Acanthochitona faluniensis (Rochebrune, 1883)
(Text-fig. 7 A–F)

1971. Acanthochitona faluniensis (Rochebrune); W. Bałuk,
pp. 463–464, pl. 2, figs 10–15 (cum syn.)

2003. Acanthochitona faluniensis (Rochebrune); A. Kroh, pp.
134–135, pl. 1, figs 6–7 (cum syn.)

2005. Acanthochitona faluniensis (Rochebrune); A. Dulai,
pp. 39–40, pl. 4, figs 5–10, pl. 5, figs 1–4 (cum syn.)

MATERIAL: 1 intermediate valve from Olesko, 1 in-
termediate valve from Szuszkowce, 5 head valves, 46
intermediate valves and 4 tail valves from Varovtsi.

Dimensions (in mm):
L W

Head valve,
MZ VIII Ma-117/1 2.6 4.2
Head valve,
MZ VIII Ma-117/2 3.7 6.2
Intermediate valve,
MZ VIII Ma-117/3 2.8 4.2

Intermediate valve,
MZ VIII Ma-117/4 5.5 7.7
Tail valve,
MZ VIII Ma-117/5 2.0 3.5
Tail valve,
MZ VIII Ma-117/6 3.8 5.9

COMMENTS: Both fossil and present-day representa-
tives of the genus Acanthochitona Gray, 1821 have
caused a lot of confusion. As pointed out by Kaas
(1985), as early as in the middle of 19th century scien-
tists confounded Chiton discrepans Brown, 1827 and
Chiton fascicularis Linnaeus, 1767 and erroneously
identified Ch. fascicularis as Chiton crinitus Pennant,
1777. Indeed, all three species are represented in the Re-
cent European fauna but the occurrence of A. discrepans
is limited to the northeastern Atlantic. After detailed in-
vestigation of European material from the Atlantic and
Mediterranean, Kaas (1985) designated neotypes of
Linnaeus’ species fascicularis and Pennant’s species
crinitus and selected a lectotype of A. discrepans. He
also considered Acanthochites communis Risso, 1826 to
be a junior synonym of Chiton fascicularis Linnaeus,
1767.

In the Polish Middle Miocene material from
Niskowa and Korytnica, Bałuk (1965, 1971, 1984) suc-
ceeded in distinguishing three distinct species: A. sande-
ciana Bałuk, 1965, A. lacrimulifera Bałuk, 1971 and A.
faluniensis (Rochebrune, 1883). The main differences
are the shape and size of granules covering the tegmen-
tum as well as the ornamentation of the jugal area.

The species A. sandeciana differs clearly from A.
faluniensis in the different ornamentation of the tegmen-
tum: the granules are smaller and more densely spaced
while the longitudinal ribs are more distinct on the ju-
gal area, separated by flattened and very narrow striae
with concentric slits. A. sandeciana is quite uncom-
mon; it was found at Niskowa (128 valves) and Koryt-
nica (1 head valve) in the Carpathian Foredeep Basin,
Poland and at Pötzleinsdorf (1 tail valve) in the Vienna
Basin, Austria (Bałuk 1984). It is apparently restricted
to the Paratethyan region.

The species A. lacrimulifera was treated by Bałuk
(1971) as a direct ancestral form of the present-day
species identified as A. fascicularis. Laghi (1977) con-
sidered A. lacrimulifera to be the same as A. fascicularis
and Bałuk (1984, p. 291) accepted this statement. Ac-
cording to Kaas’ (1985), Bałuk’s species lacrimulifera
should be treated as a junior synonym of A. crinita
(Pennant, 1777). In addition, specimens from Rybnica
identified by Studencka and Studencki (1988, p. 41, pl.
4, figs 1–2) as A. fascicularis also represent A. crinita.

The investigated specimens from Olesko,



Szuszkowce and Varovtsi, following Šulc (1934) and
Bałuk (1971, 1984), are recognized as A. faluniensis
(Rochebrune, 1883). The species A. faluniensis has
been frequently misidentified with the Recent A. fasci-
cularis (comp. Laghi 1977, Dell’Angelo et al. 1999,
2004, Dell’Angelo and Vardala-Theodoru 2006) from
which it differs in its tegmentum outline and ornamen-
tation. As far as it can be judged from the illustration in
Kaas (1985, p. 587, figs 1–6), the tegmentum of A. fas-
cicularis is ornamented with small, rounded and very
crowded granules arranged in curved series in two di-

rections: parallel to the jugum and radiating from it to-
wards the outer margin. Two radiating series are ob-
served on the head valve. In contrast, the tegmentum of
A. faluniensis, except for the jugal area, is uniformly
covered with finer granulation consisting of smaller
numbers of distinctly larger rounded granules (each
with 1–3 microaesthetes) arranged along orderly arched
lines on the intermediate valves and arranged irregularly
on the head valve. A. faluniensis is distinguished from
A. fascicularis by the outline of the lateral margin of the
tegmentum which usually is arched, rarely falciform in
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Text-fig. 7. Acanthochitona faluniensis (Rochebrune, 1883). A – Head valve, Varovtsi (MZ VIII Ma-117/1); B – Fragment of the same valve, to show
details of ornamentation; C – Intermediate valve, Varovtsi (MZ VIII Ma-117/3); D – Fragment of the same valve, to show shape of granules and or-
namentation of jugal area; E – Tail valve, Varovtsi (MZ VIII Ma-117/5); F – Detail of the sculpture of mucronal area. Scale bars 1mm in figs A, C

and E; 250 µm in figs B, D and F



the posterior part, compared to more or less concave
near the jugal area in A. fascicularis. Additionally, the
postmucronal slope of the almost circular to more el-
lipsoidal tail valve of A. faluniensis is gentle, compared
to deeply concave directly behind the sharp mucro in A.
fascicularis.

The species A. faluniensis is also different from A.
crinita (Pennant, 1777), mainly in the shape of the gran-
ules covering the tegmentum of both head and tail valves
as well as the lateral-pleural areas of intermediate valves.
Individuals of A. crinita have a tegmentum sculptured
with moderately widely separated drop-shaped flat gran-
ules, the dimensions of which increase gradually but
markedly proportionally to the growth of the valve (see
Bałuk 1971, pl. 2, figs 6–9, and Kaas 1985, figs 12, 16,
19, 22, 28–30, 39–40, 45–46) while the granules on the
tegmentum of A. faluniensis are smaller, rounded, flat,
very crowded, and on the intermediate valves arranged
in curved series radiating from the jugal area towards the
outer margin (see Bałuk 1971, pl. 2, figs 12–13; Dulai
2005, pl. 5, figs 1–3, pl. 4, fig. 8).

STRATIGRAPHIC RANGE: Middle Miocene: Early
Badenian (Šulc 1934)–? Early Pliocene (Dell’Angelo et
al. 2004). The species A. faluniensis was reported only
from the Badenian localities of the Central Paratethys
but specimens found in the Early Pliocene fauna of
Spain (Dell’Angelo et al. 2004, p. 40, pl. 3, fig. 8, pl. 4,
fig. 1) are considered to be probably A. faluniensis.
Within the Central Paratethys it is widely distributed in
both the Early and Late Badenian faunas (Studencka and
Studencki 1988). In many localities it is the most abun-
dant chiton species.

Genus Craspedochiton Shuttleworth, 1853

TYPE SPECIES: Chiton laqueatus Sowerby, 1841 by
monotypy

Craspedochiton profascicularis (Boettger, 1906)
(Text-fig. 6 C–D)

1984. Craspedochiton profascicularis (Boettger); W. Bałuk,
pp. 292–293, pl. 12, figs 1–2.

MATERIAL: 1 intermediate valve from Varovtsi.

Dimensions (in mm):
L W

Intermediate valve,
MZ VIII Ma-118 0.6 1.4

COMMENTS: The studied specimen is characterized
by a tegmentum ornamented with large, irregular, el-
lipsoidal elevated granules, except for the jugal area.
This type of ornamentation agrees well with that of the
intermediate valves from Korytnica (Early Badenian,
Poland) illustrated by Bałuk (1971, pl. 4, figs 13–14, and
1984, pl. 12, fig. 2) and identified as Craspedochiton
profascicularis (Boettger, 1906).

Unfortunately, Boettger’s species profascicularis is at
present in a state of taxonomic chaos. Boettger (1906, p.
208, Nr. 702) established a new species Acanthochites
profascicularis on the basis of a single head valve found
at Coştei (Early Badenian, Romania). The name was
adopted by Zilch (1934, p. 199, pl. 1, fig. 17), who illus-
trated Boettger’s material, and by Šulc (1934, p. 13) in
combination with Cryptoconchus (Craspedoplax) Iredale
et Hull, 1925. Both Šulc (1934) and Zilch (1934) claimed
that Early Miocene specimens from Piemont (Sciolze
near Turin, Italy) identified by Sacco (1897, p. 91, pl. 7,
figs 33–37) as Acanthochiton costatus (Rovereto in litt.)
belong to the same species, with the name profascicularis
keeping priority. Šulc (1934, p. 13) realized that the spe-
cific name used by Sacco (1897) is a junior primary
homonym of Acanthochites costatus H.Adams etAngas,
1864. In spite of that, subsequent authors treated
Boettger’s species profascicularis either as a distinct
species or as a synonym of Sacco’s species costatus.

When Laghi (1977) re-examined Miocene and
Pliocene chitons of Piemont, Italy, which had previously
been placed in Acanthochiton costatus (Rovereto in
litt.) by Sacco (1897) he realized that they represent two
distinct species of the genus Craspedochiton Shuttle-
worth, 1853. Miocene (Burdigalian) specimens from
Sciolze identified by Sacco (1897, p. 91, pl. 7, figs 33–
35) as Acanthochiton costatus (Rovereto in litt.) and
those from Montegibbo (Tortonian) named as Acan-
thochiton costatus var. mutinocrassa Sacco (1897, p. 91,
pl. 7, fig. 38) represent Craspedochiton costatus (Sacco,
1897) while specimens from Astigiana (Pliocene) called
by Sacco (1897, p. 91, pl. 7, figs 39–47) Acanthochiton
costatus ? var. astensis belong to Craspedochiton des-
longchampsi (Rochebrune, 1883), a species that was
originally described from the Pliocene at Altavilla,
Sicily. According to Laghi (1977), a specimen from
Val Andona near Asti illustrated by Šulc (1934, p. 13, pl.
1, figs 20–21) as Cryptoconchus (Craspedoplax) sp. 1,
also represent this species. Additionally, in the opinion
of Laghi (1977, p. 112), A. profascicularis Boettger,
1906 could be treated as a junior synonym of A. costa-
tus Sacco, 1897. In contrast to the statement of Laghi
(1977), Bałuk (1984, p. 293) considered A. profascicu-
laris and A. costatus to be separate species which differ
distinctly in their size and ornamentation, and in the re-
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lationship of the surface of the tegmentum to that of the
whole head valve.

The status of Boettger’s species profascicularis
was also debated by Dell’Angelo et al. (1999, pp.
276–277, 282–283). They were of the opinion that
both Acanthochiton costatus Sacco, 1897 and Acan-
thochites profascicularis Boettger, 1906 are junior
synonyms of Chiton altavillensis Seguenza, 1876. Be-
fore that, Dell’Angelo and Palazzi (1988) stated that
Gymnoplax deslongchampsi de Rochebrune, 1883 is a
junior synonym of Chiton altavillensis Seguenza, 1876
and they designated a neotype from Pliocene material
from Altavilla (Dell’Angelo and Palazzi 1988, p. 174,
fig. 1).

However, based on the illustrations of Italian spec-
imens of C. costatus [= C. profascicularis] and C. des-
longchampsi [= C. altavillensis] given by Laghi (1977,
pl. 4, figs 1–3, and pl. 4, figs 4–8, respectively), the in-
terpretation that they are separate species which differ
distinctly in their ornamentation seems correct. After all,
the intermediate valve of C. altavillensis from Kyllini
(Pleistocene, Greece) illustrated by Garilli et al. (2005,
pl. 5, figs 4 and 6) differs from the Ukrainian specimen
in its characteristic sculpture of coarse radially elongated
granules in the lateral area.

To get a better understanding of the relationship be-
tween profascicularis and altavillensis, revision of
Mediterranean and Paratethyan material is needed. This
could determine either that profascicularis is a distinct
species or that it is conspecific with altavillensis. The
latter species named as C. deslongchampsi was listed
from Middle Miocene (Middle/Late Badenian) of Gain-
farn, in the Vienna Basin, Austria (Kroh 2002, p. 10).

STRATIGRAPHIC RANGE: Early Miocene: Burdi-
galian–Late Miocene: Tortonian (Sacco 1897). Speci-
mens referred to the species C. profascicularis are
scarcely noted from Middle Miocene Paratethyan fauna
from Coştei in the Banat Basin, Romania (Boettger
1906; Zilch 1934), Forchtenau in the Vienna Basin,
Austria (Šulc 1934), and from Korytnica in the
Carpathian Foredeep Basin, Poland (Bałuk 1971, 1984)
but no tail valve is known so far. Its occurrence in the
Mediterranean has been documented in the Early
Miocene (Burdigalian) at Sciolze and in the Late
Miocene (Tortonian) at Montegibbio of Piemont, Italy
(Sacco 1897; Laghi 1977).

RESULTS

Twenty polyplacophoran species belonging to nine
different genera and representing seven different fami-

lies are known so far from the Late Badenian Parate-
thyan fauna. These are:

Leptochiton cancellatus (Sowerby, 1840)
Leptochiton srameki (Šulc, 1934)
Leptochiton sulci Bałuk, 1971
Lepidopleurus cajetanus (Poli, 1791)
Ischnochiton korytnicensis Bałuk, 1971
Ischnochiton rissoi (Payraudeau, 1826)
Callochiton septemvalvis (Montagu, 1803)
Chiton corallinus (Risso, 1826)
Chiton olivaceus Spengler, 1797
Lepidochitona baluki Macioszczyk, 1988
Lepidochitona lepida (Reuss, 1860)
Lepidochitona subgranosa Bałuk, 1971
Acanthochitona crinita (Pennant, 1777)
Acanthochitona faluniensis (Rochebrune, 1883)
Acanthochitona plana (Šulc, 1934)
Acanthochitona sandeciana Bałuk, 1965
Craspedochiton minutulus Bałuk, 1971
Craspedochiton profascicularis (Boettger, 1906)
Craspedochiton steinabrunensis (Šulc, 1934)
Cryptoplax weinlandi Šulc, 1934

All of the eight chiton species reported herein belong
to seven different genera and represent five different
families and were already known from contemporane-
ous fauna described from the Carpathian Foredeep
Basin (Bałuk 1965; Macioszczyk 1988; Studencka and
Studencki 1988). Most of the species have a strati-
graphic range from Middle Miocene to Recent whereas
the species Lepidopleurus cajetanus and Craspedochi-
ton profascicularis originated in the Mediterranean
province during the Early Miocene. The latter species is
scarcely noted in both Early and Late Miocene of the
Mediterranean (Sacco 1897; Laghi 1977) as well as in
the Middle Miocene of the Paratethys (Boettger 1906;
Zilch 1934; Šulc 1934; Bałuk 1971, 1984). On the other
hand, Lepidopleurus cajetanus is widespread and abun-
dant in both the Paratethys and Mediterranean. At pres-
ent, it is known from the coasts of northern Spain and
Portugal, and as far south as the Canaries. It is also com-
mon in the Mediterranean (Poppe and Goto 1991). As
mentioned in the systematic chapter, the specimens pre-
viously assigned to L. subcajetanus actually represent
the largest specimens of L. cajetanus.

Leptochiton cancellatus, Ischnochiton rissoi, Lepi-
dochitona lepida and Acanthochitona faluniensis, all
seem to have originated in the Central Paratethys Sea
during the Middle Miocene. Acanthochitona falunien-
sis seems to have been restricted to the Central
Paratethys (Bałuk 1971, 1984; Macioszczyk 1988; Stu-
dencka and Studencki 1988) whereas Leptochiton can-
cellatus, Ischnochiton rissoi and Lepidochitona lepida
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migrated to the Mediterranean. Within this province,
Leptochiton cancellatus has been documented in the
Pliocene fauna of Italy (Laghi 1977; Dell’Angelo et al.
2001; Chirli 2004) and it is at present recorded sporad-
ically from the Catalan coast and the Adriatic Sea
(Poppe and Goto 1991). According to Malatesta (1962),
Lepidochitona lepida existed in the Mediterranean un-
til the late Pliocene whereas Ischnochiton rissoi is a typ-
ical Recent Mediterranean species that is locally very
common under smooth stones on a clean sandy bottom
(Poppe and Goto 1991).

Out of the four chiton species that occur most com-
monly in the Late Badenian fauna, Lepidopleurus ca-
jetanus, Chiton corallinus, Chiton olivaceus and Acan-
thochitona faluniensis (comp. Studencka and Studencki
1988), only the last is also common in the material
studied. It is widely distributed within the Central
Paratethys in both Early and Late Badenian faunas (Stu-
dencka and Studencki 1988) whereas its occurrence in
the Early Pliocene of the western part of the Mediter-
ranean is only presumed.
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