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Abstract

A fauna of 26 taxa of gastropods is described from Ottnangian (Lower Miocene) deposits of Oberdorf in
Béarnbach near Koflach (Styria, Austria). Tropidomphalus rotundus, Triptychia ederae, Pleurodonte norica,
Palaeoglandina dactylina, Serrulella hoeckae and Pseudidyla schultzi are described as new species. Klikia
devexa robusta is introduced as new subspecies. The fauna derives from a river and the adjacent wetland
habitats as well as from the subtropical woodland of the hinterland.
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Zusammenfassung

Eine Gastropodenfauna mit 26 Taxa wird aus dem Ottnangium von Oberdorf in Bérnbach bei Kéflach
(Steiermark, Osterreich) beschrieben. Tropidomphalus rotundus, Triptychia ederae, Pleurodonte norica,
Palaeoglandina dactylina, Serrulella hoeckae und Pseudidyla schultzi werden als neue Arten beschrieben.
Klikia devexa robusta wird als neue Unterart eingefiihrt. Die Lebensrdume waren Feuchtbiotope und
Wailder einer Flusslandschaft sowie der subtropische Wald des Hinterlandes.

Introduction

Previous investigations in the opencast mine Oberdorf in Bédrnbach near Koéflach
(Styria, Austria) focused on Lower Miocene remains of plants and vertebrates. There-
fore, a rich flora (KOVAR-EDER 1996, 1998; KOVAR-EDER & MELLER 2001, MELLER
1996, 1998) and several vertebrates were recorded (DAXNER-HOCK 1998). In addition,
molluscs were collected by KOVAR-EDER, MELLER and DAXNER-HOCK during these re-
search efforts (DAXNER-HOCK, HAAS & MELLER 1998). Due to the scattered occurrence,
no detailed information on the taphonomy and local distribution of the mollusc fauna
has been documented. This enables only a generalised paleoecological interpretation of
the fauna, and this paper thus focuses on systematic aspects.

! Dr. Herbert BINDER, A-1210 Wien, Téllergasse 42/2/14. — Osterreich.
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Collection

The described material is stored in the collection of the Natural History Museum of
Vienna (NHMW, Geological-Paleontological Department). Comparisons with extant
relatives of the fossil taxa are based on the collection of the Zoological Department of
the NHMW.

Geological setting and stratigraphy

The opencast mine Oberdorf in Biarnbach was described in detail by DAXNER-HOCK,
HaAs & MELLER (1998: 3, Abb. 1). At the section Oberdorf, which lies within the
Neogene Styrian Basin, Lower Miocene deposits of the Koflach/Voitsberg Formation
crop out. The idealised log, presented by DAXNER-HOCK, HAAS & MELLER (1998: 9,
Abb. 5), shows a thick main lignite seam and thinner lignite intercalations in the over-
laying sediments. Most specimens were collected at the sample points O3, which lays
under a coal seam by 100 m, and from O4, which is situated approximately 110 m under
two coal layers of the log. These molluscs were embedded in a limnic sediment and the-
refore synchron allochtonous fossilizated.

The age of the mollusc-bearing part of the section Oberdorf is dated as Ottnangium
(mammal zone MN 4; see DAXNER-HOCK, HAAS, MELLER & STEININGER, 1998, MAURITSCH
& SCHOLGER, 1998 and STEININGER et al. 1998).

Systematic part’

Class: Gastropoda
Subclass: Prosobranchia
Order: Vetigastropoda
Superfamily: Neritoidea
Family: Neritidae
Subfamily: Neritinae
Genus: Agapilia HARZHAUSER & KOWALKE, 2001

Agapilia cf. picta (FERUSSAC, 1820)
(plL. 1, figs. 1-3)

1820  Nerita picta FERUSSAC: Fossiles pl. 2, fig. 4-7.

1840  Nerita picta FErRUSsAC — GRATELOUP: 109, pl. 1, figs. 13-17.

1848  Nerita pachii PARTSCH — HORNES: 23, Nr. 341 [nomen nudum].

1856  Nerita picta FERUSSAC — HORNES: 535, pl. 47, fig. 14a-c.

1967  Clithon (Vittoclithon) pictus pachii (HORNES) — TEIJKAL et al.: 192, pl. 9b, figs. 3-6.
2002  Agapilia pachii (HORNES) — HARZHAUSER: 67, Taf.1, fig. 6-8.

Material: 6 specimens, Oberdorf, Ostmulde, sample O4 (NHMW 2003z0086/0001-0004).
Measurements: width 2.2-2.4, height 2.4-2.8 mm

* arranged after MILLARD 1999 and FALKNER et al. 2001
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Description: Shell with blister-like protoconch. Weakly convex whorls with depression
below the suture, causing a slightly angulated outline and pagoda-like shape. A charac-
teristic pattern of dark wavelike lines covers the surface. Most shells display a delicate
pattern of thin lines with weak irregularities, but two specimens developed a pattern that
is reminiscent of a toothed wheel (pl. 1, fig. 3).

Remarks: FERUSSAC (1820) illustrated a specimen from Dax (France), and GRATELOUP
(1839) gave a description and published several variations of this species. In the Central
Paratethys, Agapilia picta is mentioned from brachyhaline deposits especially from the
Lower Miocene Karpatian stage (TEIKAL et al. 1967; HARZHAUSER & KOWALKE 2001;
HARZHAUSER 2002). Generally, the studied material resembles that from the Korneuburg
Basin (Lower Austria) but the specimens from Oberdorf are distinctly smaller. At both
localities many specimens bear a marked depression and they are similar to the variati-
on of figure 17 given by GRATELOUP (1840). The observed variability of the colour pat-
tern is also described from Recent relatives of the species (MEINHARDT 1997).

One specimen from Oberdorf exhibits a conical hole (pl. 1, fig. 1a), which is clearly a
trace of gastropod predation (compare HOFFMANN et al. 1974; KABAT 1990). Its shape
and the position exclude an interpretation as an effect of shell abrasion.

Superfamily: Littorinoidea
Family: Pomatiidae

Genus: Pomatias STUDER, 1789

Pomatias sp.
(pl. 1, figs. 4a, b)

Material: 1 operculum from Oberdorf, Ostmulde O4 (NHMW 2003z0086/0005).
Measurements: 8.2 x 7.2 mm

Description: A calcified operculum of an adult specimen, exhibiting five increments of
growth.

Remarks: The genus Pomatias is rarely recorded from the Lower Miocene (e.g.
STWORZEWICZ 1995). In Tuhofice (Bohemia, Czech Republic), one single specimen was
found by KLikaA (1891). The material of Oberdorf also has yielded one operculum. This
may reflect the ecological conditions, as this taxon was probably not a wetland dweller.

The outline of the peristome allows a cautious allocation of the operculum. The Oligo-
cene Pomatias antiquum (BRONGNIART) develops a nearly circular operculum (see
DESHAYES 1864: pl. 58, fig. 4; SANDBERGER 1859: pl. 1, fig. 3). A rather similar species
from the Oligocene of the Wiesbaden area (Germany) is described by KADOLSKY (1989)
as Pomatias moguntinum.

Pomatias bisulcatum (ZIETEN), mentioned from Poland by Stworzewicz (1995), ex-
hibits an oval and more slender aperture. A similar specimen from the Lower Miocene
of Germany is stored in the collection of the NHMW. In Pomatias consobrinum (MAYER)
from the Badenian of Zwiefalten the outline of the peristome is nearly circular and the
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operculum is smaller (SCHLICKUM 1976: pl. 1, fig. 3). Pomatias conicum (KLEIN) from
the Sarmatian and Pannonian develops smaller and has convex opercula (see LUEGER
1981; HARZHAUSER & KOWALKE 2002). Only in Pomatias turonicum WENZ from the
Lower Miocene of France (see PEYROT 1932: pl. 18, fig. 4; Pomatias squamosum is a
synonym of Pomatias turonicum ') and of Austria (Korneuburg Basin, Laa/Thaya;
Karpatian), the outline is broad ovoid (see BINDER 2002: pl. 1, fig. 4) and thus is remi-
niscent of the operculum from Oberdorf. Therefore, so the operculum may belong to
Pomatias turonicum.

Order: Basomatophora
Superfamily: Lymnaeoidea
Family: Lymnaeidae

Genus: Lymnaea LAMARCK, 1799

Lymnaea dilatata (NOULET, 1854)
(pl. 1, fig. 7)

1854  Limnaea dilatata NOULET — NOULET: 107.

1923 Radix (Radix) socialis dilatata (NOULET) — WENZ: 1277.
1932 Limnaea dilatata NOULET — PEYROT: 248, pl. 15, fig. 7, 8.
2002  Lymnaea dilatata (NOULET) — BINDER: 165, Taf. 1, Fig. 7a, b.

Material: 2 specimens and several fragments (NHMW 1988/0134/0067, 0068;
1992/0002/0001).

Measurements: height: 2.9 mm; width: 1.4 mm

Description: The shell displays 5 whorls with a strongly increasing last one. Apparently
is the nearly smooth surface. However the last whorl bears flat ribs.

Remarks: This species is common in the Lower and Upper Miocene (compare
MAILLARD 1892; MILLER 1900; ScHLICKUM 1976). The taxonomy of the genus Lymnaea
in the Neogene is discussed by BINDER (2002).

Genus: Galba SCHRANK, 1803

Galba sp.
(plL 1, figs. 5, 6)

Material: 1 compressed specimen: Oberdorf (NHMW 1992/0002/0002); 3 damaged speci-
mens and several fragments: Oberdorf, Ostmulde, sample O4 (NHMW 2003z0086/0008-
0010).

Measurements: height: approx. 10 mm; width: approx. 6 mm

Description: The shell has 3.5 distinctly convex whorls; the last whorl is broadened and
markedly larger than the fusiform spire. The surface bears small, delicate ribs, which
can unite into bands.
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Remarks: These fragments resemble Galba minor (THOMAE), which was described and
figured by SANDBERGER (1850; 1858: 70, Taf. 7, fig. 6) from the Mainz Basin and by
Krika (1891: 196, fig. 102) from Tuhofice. The flat ribs on the surface blended into
bands are very characteristic. Especially the above-mentioned compressed specimen
exhibits this feature. Galba dupuyiana (NOULET), which was described by DOLLFUS
(1916) and FiscHER (2000), seems to be related but differs by very deep sutures and its
somewhat more slender shape. Galba halavatsi WENz from the Upper Neogene is even
more slender (compare HALAVATS 1911: pl. 3, fig. 13).

Superfamily: Planorbioidea
Family: Planorbidae

Genus: Planorbarius FRORIEP, 1806

Planorbarius cornu (BRONGNIART, 1810)
(pl. 2, figs. 2-3)

1810  Planorbis cornu BRONGNIART — BRONGNIART: 371, pl. 22, fig. 6.
1874  Planorbis cornu BRONGNIART — SANDBERGER: 347, Taf. 18, Fig. 12.
1891  Planorbis cornu BRONGNIART — KLIKA: 106, Fig. 103.

1923 Coretus cornu cornu (BRONGNIART) — WENZ: 1426-1449.

Material: 2 well-preserved specimens from Oberdorf NHMW 1988/0134/0072 + 0073),
3 additional specimens (1988/0134/0071, 0078, 1989/0054/0024), 2 damaged specimens
and several fragments from Oberdorf, Ostmulde, sample O4 (NHMW 2003z0086/0006,
0007), and from Oberdorf, Ostmulde, sample O3 (NHMW 2003z0087/0003).

Measurements: height: 5 mm, width: 17 mm

Description: The discoidal shell consists of 3.5 whorls with distinct spiral lines and ribs,
being best developed in juvenile specimens (see pl. 2, fig. 3). The protoconch is blister-
like. The sutures of the convex and moderately increasing whorls are deep.

Remarks: This species is abundant in Oberdorf and is also found in the deposits of the
so-called SiiBwassermolasse in Germany (SCHLICKUM 1970).

Genus: Gyraulus CHARPENTER, 1837

Gyraulus dealbatus (BRAUN, 1851)
(pl. 2, figs. 1a-c)

1851  Planorbis dealbatus - BRAUN: 1134,

1874  Planorbis (Gyraulus) dealbatus BRAUN - SANDBERGER: 492, pl. 25, fig. 10.

1923 Gyraulus (Gyraulus) trochiformis dealbatus (A. BRAUN) — WENz: 1591.

1972 Gyraulus (Gyraulus) trochiformis dealbatus (BRAUN) — CTYROKY: 79, pl.5, figs. 2-9.
1973 Gyraulus trochiformis dealbatus (BRAUN) — STEININGER et al.: 451, pl. 9, figs. 11a, b.

Material: 2 specimens, 2 fragments (NHMW 1992/0002/0003, 0004, 0025)

Measurements: height: 0.8 mm; width: 2.3 mm
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Description: Discoidal shell with 2.5 weakly convex whorls and sunken spire. The last
whorl increases strongly. On the periphery of the last whorl a blunt keel and delicate
growth ridges appear.

Remarks: Planorbis dealbatus BRAUN was often cited, but the description of this spe-
cies is very short (BRAUN in WALCHER 1851). SANDBERGER (1874) gave a more detailed
description and a figuration of this snail. He emphasized the strongly increasing last
whorl as a character of this species. The identification of the specimen from Oberdorf
follows this description and moreover the illustration. Further, SANDBERGER (1874)
described and illustrated Planorbis (Gyraulus) declivis (BRAUN) with narrow whorls and
less expanded, flattened last whorl. THOMAE (1845) has described a similar species as
Planorbis applanatus without illustration. REUSS (1849: 38, pl. 4, fig. 8) introduced a
specimen with narrow and slowly increasing whorls as Planorbis applanatus THOMAE,
but mentioned the differences of his specimen. In contrast, KLikA (1891: 107, fig. 104
a, b) described a similar specimen as Planorbis declivis BRAUN. WENZ (1923) interpre-
ted this name as a synonym of G. applanatus and assigned both taxa - G. applanatus
and G. dealbatus - as subspecies of Gyraulus trochiformis (STAHL). The variability of
the representatives of the genus Gyraulus is high (compare MOAYEDPOUR 1977). Hence,
relations between these two taxa cannot be decided until more material is analyzed.

Gyraulus dealbatus is also mentioned from the Ottnangian of the Molasse Basin (see
CTYROKY 1972; STEININGER et al. 1973). REICHENBACHER (1989) has figured a similar
specimen. Other species differ by a sharp keel, e.g. Gyraulus goussardianus (NOULET
sensu BOURGUIGNAT) from the Middle Miocene (compare FISCHER 2000).

Order: Archaeopulmonata
Superfamily: Ellobioidea
Family: Carychiidae
Genus: Carychium O.F. MULLER, 1774

Carychium nouleti BOURGUIGNAT, 1857
(pl. 3, fig. 2)

1923 Carychium nouleti nouleti BOURGUIGNAT — WENZ: 1195.

1977  Carychium (Saraphia) nouleti BOURGUIGNAT 1857 — STRAUCH: 162, Taf. 15, Fig. 24-27, Taf.
20, Fig. 83.

1999  Carychium nouleti BOURGUIGNAT 1857 — STWORZEWICZ: 269, fig. 19-22.

Material: 1 specimen, Oberdorf (NHMW 1992/0002/0005), 1 fragment, Oberdorf,
Ostmulde, sample O4 (NHMW 2003z0086/0011).

Measurements: height: 1.7 mm; width: 0.75 mm

Description: A fusiform shell with 3.5 convex whorls and deep sutures. The last whorl
is not enlarged and the palatal margin of the aperture is rather straight. The outer and
inner lip of the thickened and reflected peristome are separated by a groove. Palatal fold
and the columellar fold are knob-like and well visible; a distinct, oblique parietal fold is
developed. The surface is covered by fine striae and faint spiral lines. The internal
lamella (noticeable in the fragment) is partly broken and the internal columellar fold is
simple without an expanded part.
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Remarks: The internal folds are used for a reliable determination. The damaged speci-
men exhibits at the left side an expanded internal parietal lamella and a simply curved,
not thickened internal columellar lamella, but these features are too weak for an identi-
fication. Therefore, the external features of the shell must be considered as well.

Carychium antiquum (A. BRAUN) has a thicker shell and the outline is ovoid. Carychium
(Saraphia) pachychilus SANDBERGER is similar but has distinct ribs (see STRAUCH 1977:
161, pl. 14, figs. 21-22) and its last whorl is ascending (see SANDBERGER 1974: 715, pl.
27, fig. 12, and STWORZEWICZ 1999: 271, fig. 23). Carychium (Saraphia ) pseudotetro-
don STRAUCH differs by a strong columellar tooth. In Carychium (Saraphia) schlickumi
STRAUCH a tapering margin of the peristome on the basis near the columellar fold is exi-
sting (compare STRAUCH 1977). Carychium (Saraphia) suevicum BOETTGER differs by
the elongated shape of the shell. Carychium (Saraphia) sandbergeri HANDMANN differs
by its slender shape. Carychium (Carychium) rhenanum STRAUCH differs by the well-
rounded peristome. Carychium (Carychium) tetrodon PALADILHE has a conical spire and
less rounded whorls. Carychium schwageri (REUSS), Carychium prisyazhnyaki
STWORZEWICZ and Carychium achimsulci STWORZEWICZ differ by having distinct ribs.
Carychium (Carychiella) eumecron BOURGUIGNAT differs by the elongated shape of the
shell and the large penultimate whorl (compare STWORZEWICZ 1999).

Carychium (Saraphia) nouleti BOURGUIGNAT has an indistinct palatal fold (see
STworzZEWICZ 1999: 271, fig. 21), and the last whorl is only minimally ascending (com-
pare STRAUCH 1977: 162, pl. 15, figs. 24-27). These features can be observed in the spe-
cimen of Oberdorf. Carychium nouleti is described from the Miocene from Poland
(Stworzewicz 1999), from the Middle Miocene of France (see BOURGUIGNAT 1881;
DoLLFus 1916: 358; FisCHER 2000), from Germany (SCHLICKUM 1976) and from the
Upper Miocene of Greece (SCHUTT 1976).

Order: Stylomatophora
Superfamily: Pupilloidea
Family: Vertiginidae
Genus: Vertigo O. F. MULLER, 1774
Vertigo sp.
(pl. 3, figs. 1a, b)

Material: 2 fragments (NHMW 1992/0002/0006, 0024)
Measurements: height: approx. 2.2 mm; width: 1.6 mm

Description: The shell is cylindrical with obtuse spire. A parietal tooth is present, and
the palatal margin of the peristome has a shallow depression.

Remarks: KLikA (1891) has described and figured several representatives of this genus
from the Early Miocene. The outline is similar to Vertigo callosa (REUSS), but the shell
from Oberdorf is damaged, especially the aperture with the teeth. A reliable determina-
tion is therefore not possible.
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Family: Buliminidae
Genus: Napaeus ALBERS, 1850

Napaeus cf. complanatus (REUSS, 1849)
(pl. 5, figs. 2a, b)

1849 Bulimus complanatus — REUSS: 29, pl. 3, fig. 4.
1891  Buliminus (Medaea?) complanatus REUSS — KLIKA: 69, fig. 64.

Material: 1 fragment consisting of the penultimate and the last whorl (NHMW
1992/0002/0007).

Measurements: Only framents available.

Description: The whorls are flattened with shallow sutures and the umbilicus is narrow
but distinct. The margin of the peristome is thickened and reflected, and the edge of the
columellar region is weakly curved. The surface of the shell exhibits flat growth-ridges.

Remarks: Several related species are documented from the European Oligocene and
Miocene (see DESHAYES 1864; KLikA 1891; MAILLARD 1892). Napaeus complanatus
(Reuss) from Tuhotice is very similar but the columellar margin of that species is
straight. The specimen of Oberdorf has a curved margin on the columellar area and is
somewhat larger.

Superfamily: Zonitoidea
Family: Zonitidae
Genus: Miozonites PFEFFER, 1929

Miozonites sp.
(pl. 3, figs. 5a, b, 6)

Material: 9 damaged shells (NHMW 1988/0134/0017, 0018, 0023, 0024, 0035, 0036;
1989/0054/0014-0015, 1992/0002/0023) and a fragment with the protoconch
(1992/0002/0008).

Measurements: height: approx. 14 mm; width: approx. 20 mm

Description: The protoconch has ribs (pl. 3, fig. 6). The following whorls of the teleo-
conch are narrow with deep sutures, moderately convex and form a domed spire. The
periphery bears a blunt keel and the shell outline is convex.

Remarks: The protoconch is smaller than that of Miozonites haidingeri (REUSS), described
from Tuhoftice (compare KLIkA 1891). The outline of the shell is reminiscent of Miozonites
costatus (SANDBERGER) from Zwiefaltendorf (see SCHLICKUM 1976: pl. 5, fig. 66).

Superfamily: Gastrodontoidea
Family: Oxychilidae
Genus: Aegopinella LINDHOLM, 1926
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Aegopinella denudata (REUSS, 1849)
(pl. 3, fig. 4)

1849  Hyalina denudata Reuss: 21: 1, fig. 1.
1891  Hyalina denudata REUSS — KLIKA: 28, fig. 19.

Material: 1 fragment (NHMW 1988/0134/0039)
Measurements: height: approx. 2 mm, width: 4.4 mm
Description: Discoidal shell with a broad protoconch and 3.5 smooth teleoconch whorls.

Remarks: The fragment fully agrees with a specimen of Aegopinella denudata (REUSS,
1849) from Tuhotice (see KLikA 1891: 28) which is stored in the NHMW.

Family: Discidae
Genus: Discus FITZINGER, 1833

Discus neumaieri SCHLICKUM, 1964
(pl. 3, figs. 3a, b)

1964  Discus (Discus) neumaieri SCHLICKUM: 17-18, pl. 2, fig. 4.
1973 Discus (Discus) neumaieri SCHLICKUM — STEININGER et al.: 453, pl.9, fig. 14.

Material: 6 fragments (NHMW 1988/0134/0015, 1992/0002/0009 + 0010).
Measurements: Only damaged specimens available, width: > 2.4 mm

Description: Smooth, blister-like protoconch. The following whorls increase regularly
and bear curved ribs along the entire whorl.

Remarks: The protoconch is very large compared to related species. Discus multicostatus
(THOMAE) described from Tuhofice is similar, but differs in its more rapidly increasing
whorls (see KLIKA 1891: 39, figs. 31a-d). Furthermore the ribs on the base are slightly
weaker (REUSS: 1868: 81).

Superfamily: Parmacelloidea
Family: Milacidae
Genus: Milax GrRAY, 1855

Milax ? sp.
Material: 2 specimens (NHMW 1992/0002/0016)

Measurements: length: 3.5 mm, width: 2.8 mm

Description: The thick shelled fragment has a strongly convex nucleus which is flatte-
ned in the front.
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Superfamily: Limacoidea
Family: Limacidae
Genus: Limax LINNAEUS, 1758

Limax ? sp.

(pl. 3, fig. 8)
Material: Several specimens (NHMW 1992/0002/0011 + 0012)
Measurements: length: 4.5 mm; width: 2.7 mm
Description: The fossils exhibit a flat plate with the characteristically asymmetric nucleus.

Remarks: The diagnostic features of the diverse families of slugs are internal features
such as the genital organs (see WIKTOR & LIKHAREV 1979). Therefore, taxa are often dif-
ficult to distinguish even on a generic level. Furthermore, the plates are variable (com-
pare WIKTOR 1973).

Limax ? sp.

(pl. 3, fig. 9)
Material: 1 specimen (NHMW 1992/0002/0013)
Measurements: length: 2.9; width: 1.7 mm

Description: The shell is short with a lateral nucleus. The margin at the posterior end is
distinctly expanded.

Family: Agriolimacidae
Genus: Deroceras RAFINESQUE, 1820
Deroceras ? sp.
(pl. 3, fig. 7)
Material: 2 specimens (1992/0002/0014 + 0015)
Measurements: length: approx. 5 mm

Description: The delicate plate of this slug differs from Limax by its thin structure. On
the posterior margin the nucleus is indistinctly visible.

Superfamily: Clausilioidea
Family: Triptychidae
Genus: Triptychia SANDBERGER, 1874

Triptychia ederae nova species
(pl. 4, figs. 1,2, 5)

Material: holotype (NHMW 1988/0134/0045), paratypes (NHMW 1988/0134/0041-0044,
0046-0054, 0055, 0057), 14 fragments NHMW 1989/0054/0001-0013, 2003z0086/0012).
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Measurements: height: approx. 38 mm, width: 13 mm

Derivatio nominis: In honor of Dr. Johanna Kovar-Eder, who has recovered many of the
specimens for this study.

Locus typicus: Opencast mine Oberdorf, near Koflach, Styria, Austria.
Stratum typicum: Ottnangian, Lower Miocene
Diagnosis: The shell has the bulbous shape like a club.

Description: The outline of the shell resembles a slender bulb, the apex is blunt. The 14
flattened whorls are separated by shallow sutures and increase in breadth. The first 3
whorls lack a distinct sculpture, but the following have irregular ribs. The aperture is
rounded except for the thin sinulus with a thickened and detached mouth-edge. Slightly
oblique and distinctly curved parietal lamella. In the opposite position, the upper colu-
mellar lamella expands, but ends before the margin. The lower columellar lamella is
steeply expanded and plate-like.

Remarks: Triptychia maxima (GRATELOUP 1827) differs from this species by the upper
columellar lamella, which extends upwards to the mouth-edge (see GRATELOUP 1838;
PEYROT 1932).

Triptychia obliquiplicata (SANDBERGER) from Hiusovany, which is stored in the collec-
tion of the NHMW, differs by the aperture margin, which is closely attached to the last
whorl. The protoconch in both species is very similar (compare BINDER 2002: 170, pl.
9, fig. 2).

Family: Clausilidae
Subfamily. Serrulinae
Genus: Serrulella NORDSIECK, 1981

Serrulella hoeckae nova species
(pl. 4, fig. 4)

Material: holotype: 1 fragment with the aperture preserved (NHMW 1992/0002/0017),
paratype: 1 spire fragment (NHMW 1992/0002/0018).

Measurements: height of the aperture: 2.1 mm; width: 1.45 mm

Derivatio nominis: In honor of Dr. Gudrun Daxner-Hdck, who has supported this study.
Locus typicus: Opencast mine Oberdorf, near Koflach, Styria, Austria.

Stratum typicum: Ottnangian, Lower Miocene

Diagnosis: A Serrulella with a rather expanded aperture and an ascending lower lamella.

Description: The sinulus is well rounded and the interlamellar area exhibits 5 folds. The
margin of the columellar-region, which is thickened and reflected, is distinctly expan-
ded in the upper part and therefore builds an irregular rectangular outline at the margin
of the peristome. The bifid lower lamella ascends to the peristome margin. A branch of
this lamella turns upwards and the other turns downwards. This is followed by a small
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fold and the obliquely ascending, bifid subcollumellar lamella. A shallow groove is
located basally and on the palatal margin are knobs and folds. The lower palatal fold is
marked and obliquely ascending. The protroconch is large and the following whorls
exhibit the beginning of a sculpture of delicate ribs.

Remarks: The outline and the ascending lower palatal fold is different from related spe-
cies such as Serrulella multiplicata NORDSIECK, Serrulastra ptycholarynx (BOETTGER,
1877), Serrulastra brandti (SCHUTT) (see SCHUTT 1967) and Serrulastra trolli
NORDSIECK. Serrulastra laevissima differs by a lack of sculpture (see NORDSIECK 1981).

Genus: Pseudidyla O. BOETTGER, 1877

Pseudidyla schultzi nova species
(pl. 4, figs. 3a, b)

Material: holotype: 1 peristome with the aperture (NHMW 1992/0002/0019), paratypes:
several spire fragments (NHMW 1992/0002/0020).

Measurements: aperture height: 2.4 mm; aperture width: 1.6 mm.

Derivatio nominis: In honor of Dr. Ortwin Schultz, who supported the work of the author.
Locus typicus: Opencast mine Oberdorf, near Koflach, Styria, Austria.

Stratum typicum: Ottnangian, Lower Miocene

Diagnosis: Shell with an expanded peristome margin and an elongated sinulus.

Description: The surface of the last whorl is covered by acute ribs. The thickened and re-
flected mouth-edge is detached from the shell and builds a broad lip with an oval outline.

The sinulus is apparently elongated and turned upwards. The parietal-lamella forms the
borderline of the sinulus and is distinctly separated from the mouth-edge. Below the
sinulus the margin is narrow and the following part is reflected and broadly expanded.
The interlamellar area with 3 folds is expanded on the right side. The lower-lamella is
expanded adversely and followed below by 4 folds. The columellar lamella has 2 bran-
ches. A groove is located basally and a palatal-fold ascends obliquely. This is followed
above by small, indistinctly developed folds. Pseudidyla possesses a smaller protoconch
than Serrulella and the following whorls are not as broad.

Remarks: The specimens from Oberdorf differ from the related species in the Karpatian
and Badenian by the elongated sinulus (compare Pseudidyla polyptyx (O. BOETTGER
1877: 91, pl. 3, figs. 3, Sa-d and BINDER 2002: 171, pl. 3, fig. 5). Pseudidyla moersin-
gensis (SANDBERGER), described from Zwiefaltendorf (ScHLICKUM 1976), and Pseudi-
dyla boettgeri NORDSIECK (compare NORDSIECK 1981) differ by the rounded peristome.

Superfamily: Oleacinoidea
Family: Spiraxidae
Subfamily: Fuglandininae
Genus: Palaeoglandina WENZ, 1914
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Palaeoglandina dactylina nova species
(pl. 4, figs. 6a-b)

Material: holotype: NHMW 1988/0134/0070, paratypes: 3 specimens (NHMW
1988/0134/0034, 0069; 1989/0054/0025)

Derivatio nominis: The shape of the shell resembles a date, the fruit of Phoenix dacty-
lifera L.

Dactylus means date in medieval Latin.

Locus typicus: Opencast mine Oberdorf, near K&flach, Styria, Austria.

Stratum typicum: Ottnangian, Lower Miocene.

Diagnosis: Shell with a conical spire and thickened ultimate whorl reminiscent of a date.
Measurements: height: approx. 14 mm, width: approx. 6 mm

Description: Blister-like protoconch; the following 4 feebly convex whorls bear ribs.
The outline of the shell is conical fusiform. On the increasing last whorl, ribs are deve-
loped only in the upper part of the shell, whereas the remaining surface is smooth.

Remarks: Palaeoglandina cordieri (DESHAYES) differs by the sculpture (see SANDBERGER
1974: Taf. 13). Palaeoglandina taurinensis (SAcco, 1897: 35, pl. 2, figs. 3a, b) and
Palaeoglandina gracilis (ZIETEN) are more slender and have a higher spire. Fragments
from the Karpatian of the Korneuburg Basin in Lower Austria are very similar (see
BinDER 2002: 172, pl. 2, figs. 4a, b; 5a, b; 6; pl. 3, fig. 3). Palaeoglandina porrecta
(GoBANz, 1854) of the Badenian, described from Rein (Styria), and Palaeglandina
inflata (REUSS) from Tuhoftice are thicker. Palaeoglandina costellata (NOULET) has an
elongated base (see MAILLARD 1892) and the spire is thicker and the ribs are expanded
to the underside (see MAILLARD 1892: pl. 1, fig. 2).

Superfamily: Helicoidea
Family: Helicellidae
Subfamily: Helicellinae
Helicellinae indet. spec.
(pl. 5, figs. 3a, b)
Material: 1 fragment of the spire NHMW 2003z0087/0001)
Measurements: width: approx. 6.8 mm

Description: The fragment has a nearly smooth protoconch like a blister and the follo-
wing whorls increase regularly with deep sutures. The sculpture consists of characteri-
stic irregular rugose ridges.

Remarks: PFEFFER (1929) gave a similar description of the ridges on the surface of
Titthodomus. However this genus differs by the shallow sutures. FISCHER & WENZ
(1914) and MOAYEDPOUR (1977) described fully preserved specimens of Titthodomus.
The fragmentary preservation of the Oberdorf specimen allows no identification.
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Family: Helicidae
Subfamily: Ariantinae
Genus: Helicigona Risso, 1826

Helicigona sp.
(pl. 5, figs. la-c)

Material: 1 fragment (NHMW 2003z0087/0002)
Measurements: width: approx. 9.5 mm

Description: Only 2 whorls and the basal part are preserved. The peristome margin is
thickened and reflected, the umbilicus is moderately wide. The upper part of the shell
surface bears a reticulate sculpture and simple pits deriving from hairs. The lower part
is covered by growth-ridges.

Remarks: The pits are characteristic for Helicigona. Comparable is the recent
Helicigona fuchsi KNIPPER, 1939 from S. Albania (compare SUBAI 1995), but the shell
of that species is larger. Otherwise, the mouth-edge and the umbilicus are similar and
the surface bears hairs.

Subfamily: Helicininae

Genus: Megalotachea PFEFFER, 1929

Megalotachea cf. turonensis (DESHAYES, 1831)
(pl. 5, fig. 4)

1831  Helix asperula Nob. — DESHAYES: 251.

1831  Helix turonensis Nob. — DESHAYES: 251.

1971  Megalotachea turonensis (DESHAYES, 1831) — TrRuc: 284, pl. 15, fig. 2.
2002  Megalotachea turonensis (DESHAYES) — BINDER: 175.

Material: 1 damaged and strongly compressed specimen (NHMW 1992/0002/0021)
from Oberdorf O4

Measurements: diameter 25 mm

Description: Large protoconch has smooth surface, and 3.5 strongly increasing teleo-
conch whorls bear prominent ribs. Callus of the sealed umbilicus is visible on the base.

Remarks: The shell is reminiscent of the Megalotachea species from the Karpatian Korneu-
burg Basin (compare BINDER 2002) and from Grund in Lower Austria (Badenian). The
ribs are well preserved by the sediment. Specimens of Megalotachea turonensis
(DESHAYES) can also develop ribs. These specimens have been erroneously described as
Helix asperula DESHAYES (1831) (compare TrRUC 1971b: 284, 286, pl. 15, fig. 2).

Genus: Klikia PILSBRY, 1895

Klikia devexa robusta nova subspecies
(pl. 6, figs. 1,2, 4)
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Material: holotype (NHMW 1988/0134/0074) and 5 paratypes (NHMW 1988/0134/0058,
0059, 0075-0077) from Oberdorf.

Measurements: height: 7.7 mm; width: 12.7 mm

Derivatio nominis: based on the robust shell

Locus typicus: Open-cast working Oberdorf, near Koflach, Styria, Austria.
Stratum typicum: Ottnangian, Lower Miocene

Diagnosis: A robust Klikia with very narrow umbilicus and large papillas.

Description: A depressed, globular shell with 4.5 regularly increasing whorls. A distin-
ct depression appears close to the aperture; umbilicus of adult specimens is nearly com-
pletely covered by the reflected peristome. Surface is covered by fine ribs and papillas
(see pl. 6, fig. 4).

Remarks: The evolution of the genus Klikia is reflected by several species (see WENZ
1912). Within the devexa-lineage, the newly established subspecies is more or less inter-
mediate between Klikia devexa devexa (REUSS) from Tuhofice (see REUSS 1860; KLIKA
1891) and Klikia orbiculata BINDER from the Korneuburg Basin (Karpatian). The shape
is similar to Klikia devexa devexa and not as flat discoidal as Klikia orbiculata. The
papillas of Klikia devexa robusta are larger than Klikia devexa devexa, but not as large
as those of Klikia orbiculata (compare BINDER 2002: 173, pl. 6, fig. 7b).

Klikia giengensis (KLEIN, 1846)
(pl. 6, figs. 3 a, b)
1846  Helix Giengensis KRAUSS — KLEIN: 69, pl. 1, fig. 9.
Material: 2 specimen (NHMW 1988/0134/0011, 0022)
Measurements: height: approx. 4.6 mm; width: approx. 10 mm

Remarks: This species differs from Klikia devexa robusta by narrowly coiled shell and the
wide umbilicus and agrees fully with the specimen of Klikia giengensis from Zwiefalten,
stored in the collection of the NHMW. Helix Giengensis KrRAUSS is not published. The
valid author’s name is KLEIN (compare WENz 1923). A similar, but damaged specimen
with an umbilicus is mentioned from the Karpatian (K/ikia sp. see BINDER 2002).

Genus: Tropidomphalus PILSBRY, 1895
Tropidomphalus rotundus nova species
(pl. 7, figs. 1-4)

Material: holotype (NHMW 1988/0134/0005), paratypes (NHMW 1988/0134/0002-0004,
0006-0010, 0012-0014, 0016, 0019-0021, 0025-0033, 0035, 0037, 0038, 0040, 0056, 0060-
0066); 1989/0054/0016-0023; 1992/2002/0022, 2003z0086/0013, 2003z0087/0004).

Measurements: height: 19-22.7 mm, width: 29.8 -31 mm

Derivatio nominis: The outline of the globated shell is rounded.
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Locus typicus: Opencast mine Oberdorf, near Koflach, Styria, Austria.
Stratum typicum: Ottnangian, Lower Miocene
Diagnosis: A globular Tropidomphalus with sealed umbilicus.

Description: Globular shell with a rather conical spire of 4 slightly convex whorls. The
protoconch is sac-like, the teleoconch whorls are regularly increasing, and have growth-
ridges. Near the aperture there is an extralabial depression. The peristome margin is
thickened and reflected (see pl. 7, fig. 3). The umbilicus is fully covered and sealed by
this lip. The surface of the protoconch has fine papillas (see pl. 7, fig. 2d) whereas the
teleoconch displays larger, oval papillas, surrounded by little depressions (see pl. 7, fig.
4). In addition, the shell is covered by small, delicate elevations.

Remarks: The genus Tropidomphalus developed many different species (see TRUC
1971a; LUEGER 1981). Tropidomphalus robustus (REUSS) from Tuhofice (see REUSS
1849; KLIKA 1891) is similar but differs in its distinct umbilicus. The microsculpture of
the newly described species is characteristic by the genus Tropidomphalus (compare
Truc 1971a: 287, pl. 18).

Superfamily: Camaenoidea
Family: Camaenidae

Genus: Pleurodonte FISCHER VON WALDHEIM, 1808

Pleurodonte norica nova species
(pl. 8, figs. 1a-i)

Material: 1 specimen: holotype (NHMW 1988/0134/0001).

Derivatio nominis: The location lies in the range of the Roman province Noricum.
Locus typicus: Opencast mine Oberdorf, near K6flach, Styria, Austria.

Stratum typicum: Ottnangian, Lower Miocene

Measurements: height: 18 mm; width: 38 mm

Diagnosis: A discoidal shell with ribs and without a keel.

Description: The shell is discoidal with convex and regularly increasing whorls without
a keel. The large protoconch of 1.5 whorls has an apex like a sac and is strongly increa-
sing afterwards. The surface of the protoconch bears delicate, irregularly curved and
dichotomously fissured ribs (see pl. 8, fig. 1e). The microsculpture of the teleoconch is
quite different. The ribs are coarse and vary in thickness. They are prominent on the last
whorl. The upper part of the whorls flattens toward the periphery and separated by deep
sutures. The last whorl turns downwards and a distinct depression is developed near the
aperture. The peristome margin is thickened and reflected. Originally, the umbilicus was
partly obscured by it, but due to fragmentation the umbilicus became exposed (pl. 8, fig.
1g). The part of the shell where the peristome margin was attached exhibits a well-pre-
served sculpture of little knobs arranged in rows (see pl. 8, fig. 1f).

Remarks: All Camaenidae have a protoconch with a sac-like apex and a strongly enlarged
following part of the protoconch. Recent representatives of Pleurodonte sensu lato
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FISCHER VON WALDHEIM 1808 (see GOTO & POPPE 1996) inhabit the Caribbean Sea (see
PrEIFFER 1846, PILSBRY 1894, BAKER 1962; modern illustrations are in PARKINSON,
HEMMEN & GROH 1987). A fossil record from the Caribbean region is published by JUNG
(1971). PiLsBRY (1939) has established the genus Pleurodontites containing a fossil spe-
cies in America - Pleurodontites haruspica (DALL) - but this genus differs by its spiral
lines (see ZILCH 1959). The description of Pleurodonte norica agrees with the genus-
description of RICHARDSON (1985), but the species differs by the rounded whorls from
most modern relatives, which have keeled whorls. Camaenidae occur also in other
Neogene locations. Yet, ANDREAE (1902) mentioned the relationship between recent
Camaenidae (Pleurodonte) and fossil species of Silesia (Sarmatian). Sacco (1897: 61,
pl. 5, fig. 2) described Helix (Galactochilus) exbrocchi from the Upper Neogene and he
also compared it with a tropical species. A similar species, Helix (Galactochilus) bro-
cchi, was described by SANDBERGER (1874: 741, pl. 32, fig. 17). The newly described
species from Oberdorf is distinctly flatter than the mentioned Upper Miocene relatives
and has a characteristic microsculpture with ribs and little knobs, but no keel.

Conclusions
1. Biostratigraphy (see Table 1)

The terrestrial gastropod fauna of Oberdorf yields several stratigraphically significant
taxa. Some species such as Tropidomphalus rotundus and Triptychia ederae are hither-
to only known from the Ottnangian. Within the genus Kl/ikia, the newly established sub-
species Klikia devexa robusta documents the shift towards large papillas. Some ele-
ments of the fauna are similar to species of Tuhoftice (see KLIKA 1891), which is older
(Eggenburgian, mammal zone MN3). This relation is well documented by the pairs
Tropidomphalus rotundus and Tropidomphalus robustus or Klikia devexa devexa and
Klikia devexa robusta. Stratigraphically older faunas (SANDBERGER 1858; MOAYEDPOUR
1977) and also the assemblages from younger ages (e.g. Karpatian, BINDER 2002) differ
considerably.

Tab. 1: The shift of species during the Miocene

Middle Miocene
Badenian: Klikia coarctata Klikia giengensis

Early Miocene

Karpatian: Klikia orbiculata Klikia sp. Tropidomphalus extinctus
Ottnangian: Klikia devexa robusta Klikia giengensis  Tropidomphalus rotundus
Eggenburgian:  Klikia devexa devexa Tropidomphalus robustus

2. Ecological interpretation (see Table 2 and 3)

A tentative paleoecological interpretation might be given based on the comparison with
the requirements of recent relatives. Furthermore, the constructional morphology provi-
des hints to reconstruct the former habitat (see BINDER 2002). Several habitats can be
distinguished:
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Wetland and riparian woods:

Most of the terrestrial gastropods of Oberdorf lived under wet conditions. Very abun-
dant are Tropidomphalus rotundus and Triptychia ederae. This frequency in the fossil
record is interpreted to reflect the closeness between habitat and place of deposition in
the sediment.

Subtropical woods of the hinterland:

Miozonites sp., Aegopinella denudata, Discus neumaieri, Napaeus cf. complanatus,
Pleurodonte norica and Helicigona sp. derive from the subtropical woodland. The re-
cent relatives of these genera are dwellers of wood and therefore similar conditions for
the fossil species might be expected. A high percentage of species may be regarded as
forest dwellers, but the frequency of specimens in the fossil record is very low. This is
probably caused by the rather wide distance between the former habitat and the place of
deposition. The reconstruction of forests as the predominate habitats coincides with the
data on mammals and plants (see DaxnNer-Hock et al. 1998 and Kovar-EDER & MELLER
2002).

Open landscape:

Only a single, damaged specimen of the genus Megalotachea reflects an habitat of open
environments. Traits like smooth surface, ribs and callus indicate these conditions (see
BINDER 2002: 162, 175). The habitat was clearly situated far away.

Limnic habitats:

The freshwater gastropods, with Lymnaea dilatata and Planorbarius cornu, indicate an
eutrophic river with many plants.

Brachyhaline habitats?

Agapilia cf. picta indicates a brachyhaline environment and therefore quite different
conditions than those preferred by the planorbids. If the hole is a trace of naticid-preda-
tion it would be a further argument for at least brachyhaline deposits. The preservation
of the shell is very good, probably due to the robustness of Agapilia shells, which are
resistant against corrosion. Allochthonous transposition from older deposits is therefo-
re possible. Fluvial sediments, which might indicate dislocation, are described in the
sedimentary analysis (see HAAS et al. 1998).

Tab. 2: The habitats of the Lower Miocene location Oberdorf, based on occurrence of gastropoda

river riparian subtropical dry and open

wood,wetland forest habitat
Planorbarius Tropidomphalus Miozonites Megalotachea
and Triptychia fauna Klikia fauna fauna

Lymnaea fauna
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Tab. 3: The malakofauna of Oberdorf and its habitats:

Ecological features: Wetland — H, wet woods — Wh, woods of the "hinterland" — Wm, open land-
scape — O, open woods — WO, limnic — L, brachyhaline — h

Apapilia (FERUSSAC) h

Pomatias sp. Wm, WO, O
Lymnaea dilatata (NOULET, 1858)

Galba sp.

Planorbarius cornu (BRONGNIART, 1810)
Gyraulus dealbatus (BRAUN, 1851)
Carychium nouleti BOURGUIGNAT, 1857
Vertigo sp.

Napaeus cf. complanatus Wm

Miozonites sp. Wm

Aegopinella denudata (REUSS, 1849) Wm

Discus neumaieri SCHLICKUM, 1964 Wm

Limax ? sp.

Deroceras ? sp.

Milax ? sp.

Triptychia ederae nova species abundant
Serrulella hoeckae nova species

Pseudidyla schultzi nova species

Palaeoglandina dactylina nova species

Helicigona sp. Wm

Megalotachea cf. turonensis (DESHAYES, 1831) O

Klikia devexa robusta nova subspecies

Klikia giengensis KLEIN, 1846

Tropidomphalus rotundus nova species Wh abundant
Helicellinae indet. spec.

Pleurodonte norica nova species Wm

abundant

sl ol el el o

3. Paleobiogeography

Species which are related to modern subtropical taxa (e.g. Bulimus, Pleurodonte) are the
most striking feature of the fauna from Oberdorf. The occurrence of these species can
be explained as remnants of an older, Paleogene biogeography. Several genera which
live today in tropical, subtropical and Mediterranean environments already existed
during the Palaeogene in Europe (OPPENHEIM 1890). Due to the later geological and cli-
matic change, the range of these species was fragmented. This development in the ter-
restrial gastropod fauna is paralleled by the change in the distribution of the floras (com-
pare SCHROEDER 1998).

4. The climatic conditions

Terrestrial gastropods yield information about the climate. Remarkable in the fauna of
Oberdorf are the large-sized snails such as Triptychia ederae, Tropidomphalus rotundus
and Pleurodonte norica. These large forms indicate warm conditions because they needed
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a warm season to reach maturity. The papillas or other elevations on the shell surface of
some genera indicate moist conditions. The terrestrial molluscs of Oberdorf exhibit an
optimum in the climatic evolution of the Neogene (compare KOVAR-EDER & MELLER
2002: 100).

Acknowledgements

The author thanks G. Daxner-Hock for providing the studied material and H.A. Kollmann for permission
to work at the Natural Museum of Vienna. Special thanks go to O. Schultz and M. Harzhauser for suppor-
ting the investigation and for useful advice.

K. Edlinger and A. Eschner provided access to the collections of the Zoological Department at the NHMW
and K. Rauscher made it possible to compare the material with fossils from the collection of the
Paleontological Institute of the University of Vienna. Many thanks also to H. Hohenegger, who allowed me
use the macroscope at the Paleontological Institute.

References

ANDREAE, A. (1902): Zweiter Beitrag zur Binnenconchylienfauns des Miocéns von Oppeln in
Schlesien. — Mitteilungen aus dem Roemer-Museum, Hildesheim, 18: 1-31. — Hildesheim.

BAKER, H. B. (1962): Puerto Rican Camaenidae. — Nautilus, 75/2: 64-67. — Philadelphia.

BINDER, H. (2002): Die Land- und SiiBwassergastropoden aus dem Karpatium des Korneuburger
Beckens (Niederdsterreich; Untermiozin). — Beitrdage zur Paldontologie, 27: 161-203. — Wien.

BOETTGER, O. (1884): Neuer fossiler Archaeozonites aus dem Tertidr der Rhoen. — Jahrbuch der
deutschen Malakozoologischen Gesellschaft, 11/1884: 289-291.

—— (1877): Clausilienstudien. — Palacontographica, N.F. Suppl. 3: 1-122. — Kassel.

BOURGUIGNAT, J. R. (1881): Histoire malacologique de la colline de Sansan, précédée suivie d'un
apercu climatologique et topographique de Sansan a époque des deposits de cette colline.
— Annales des sciences géologiques, 11: 49-175. — Paris.

BRrAUN, A. (1851): Die fossile Fauna des Mainzer Beckens. — 1112-1140. — In: WALCHNER, A.
F.: Handbuch der Geognosie, 2. Aufl. — Karlsruhe.

BRONGNIART, M. (1810): Sur des Terrains qui paraissent avoir ét¢ formes sous I’eau douce. —
Annales du Muséum d’Histoire naturelle, 15: 357-405. — Paris.

CTYROKY, P. (1972): Die Molluskenfauna der Rzehakia-(Oncophora) Schichten Méhrens. — Annalen
des Naturhistorischen Museums in Wien, 76 (Ehrenberg-Festschrift): 41-142. — Wien.

DAXNER-HOCK, G. (1998): Palaecological Investigations from the Early Miocene Lignite
Opencast Mine Oberdorf (N Voitsberg, Styria, Austria). — Jahrbuch der Geologischen
Bundesanstalt 140/4: 477-481. — Wien.

—— , Haas, M. & MELLER, B. (1998): Wirbeltiere aus dem Unter-Miozan des Lignit-
Tagebaues Oberdorf (Weststeirichisches Becken, Osterreich). 1. Fundstelle, geologischer
und sedimentologischer Uberblick. — Annalen des Naturhistorischen Museums in Wien,
99 A: 1-11. — Wien.

—— , Haas, M., MELLER, B. & STEININGER, F.F. (1998): Wirbeltiere aus dem Unter-Miozén
des Lignit-Tagebaues Oberdorf (Weststeirisches Becken, Osterreich) 10. Paldkologie,
Sedimentologie und Stratigraphie. — Annalen des Naturhistorischen Museums in Wien,
99/A:195-224. — Wien.



BINDER: Gastropoda from the Lower Miocene deposits of Oberdorf 209

DESHAYES, G. P. (1831): Encyclopedie methodique ou par ordre des materies. — Histoire natu-
relle des vers et mollusques. 1-3: 1152 pp. — Paris.

—— (1864): Description des Animaux sans Vertebres du Bassin de Paris II. — 968 pp. — Paris.

DoLLFus, G. F. (1916): Etude sur la molasse de I” Armagnac. — Bulletin de la Société géologi-
que de France, (4) 15: 335-402. — Paris.

FALKNER, G., BANK, R.A. & PrOSCHWITZ, T. von (2001): Check-list of the non-marine Molluscan
Species-group taxa of the States of Northern, Atlantic and Central Europe (CLECOM I).
— Heldia, Miinchner Malakolog. Mitteilungen, 4/1-2: 1-76. — Miinchen.

FERRUSSAC, D. & DESHAYES, G.P. (1820-1851): Histoire Naturell de Mollusques. Atlas I, II. — Paris.

FISCHER, J.-C. (2000): La malacofaune de Sansan. — In: GINSBURG (ed): La faune miocene de Sansan
et son environment. — Mémoire du Muséum d’Histoire naturelle, 183: 129-154. — Paris.

FiScHER, K. & WENz, W. (1914): Das Tertidr in der Rhon und seine Beziehungen zu anderen
Tertidrablagerungen. — Jahrbuch der koniglichen Preussischen geologischen Landesan-
stalt, 35: (2) H.1: 37-75. — Berlin.

GoBANZ, J. (1854): Die fossilen Land- und SiiBwassermollusken des Beckens von Rein in
Steiermark. — Sitzungsberichte der k.k. Akademie der Wissenschaften, mathematisch
naturwissenschaftliche Classe, 13 (1854) 1: 180-201. — Wien.

Goto, Y. & Porpg, G. T. (1996): A Listing of Living Mollusca. — II/2: 1035 pp. — Ancona.

GRATELOUP, J. P. S. (1827): Tableau des coquilles fossiles qu’on rencontre dans les terrains cal-
caire tertiaires (faluns) des environs de Dax, dans le departement des Landes. — Bulletin
d’ Histoire naturelle de la Société Linneénne de Bordeaux 2: 72-109. — Bordeaux.

—— (1838): Memoire sur les coquilles fossiles de Mollusques terrestres et fluviatile. 1-61. —
Bordeaux.

—— (1839): Conchyliologie fossile du Basin de I’ Adour. Familie des Neritaces. — Actes de la
Société linnéenne, 11: 109-146. — Bordeaux.

—— (1840): Conchyliologie fossile des Terrains tertiaires du Bassin de I’ Adour, ou descripti-
on de coquilles fossiles qui ont éte trouvees dous les terrains marins tertiaires, aux envi-
rons de Dax, (department des Landes). Familie des Plicaces. Description des genres et des
especes de coquilles fossiles. — Atlas Univalves: 1-42, 1 Taf. — Bordeaux.

Haas, M., DAXNER-HOCK, G., DECKER, K., KALION, J. KOVAR-EDER, J., MELLER, B., SACHSENHOFER,
R.F. (1998): Palaconvironmental Studies in Early Miocene Lignite Opencast Mine Ober-
dorf (N Voitsberg, Styria, Austria). — Jahrbuch der Geologischen Bundesanstalt 140(4):
483-490. — Wien.

HALAVATS, G. (1911): Die Fauna der pontischen Schichten in der Umgebung des Balatonsees. —
Resultate wiss. Erforschung Balatonsee 1(1), Anh. Paldontol. Umgebung Balatonsees, 4
(2): 1-80. — Wien.

HARZHAUSER, M. (2002): Marine und brachyhaline Gastropoden aus dem Karpatium des Korneu-
burger Beckens und der Kreuzstettner Bucht (Osterreich,Untermiozén). — Beitrdge zur
Paldontologie, 27: 61-159. — Wien.

HARZHAUSER, M. & KOWALKE, T. (2001) Early Miocene brackishwater Mollusca from the Eastern
Mediterranean and from the Central Paratethys — a faunistic and ecological comparison
by selected faunas. — Journal of the Czech Geological Society 46/3-4: 267-287. — Prague.

HARZHAUSER, M. & KOWALKE, T. (2002): Sarmatian (Late Middle Miocene) Gastropod Assemblages
of the Central Paratethys. — Facies, 46: 57-82. — Erlangen.



210 Annalen des Naturhistorischen Museums in Wien 105 A

HORNES, M. (1848): Verzeichniss der Fossil-Reste aus 135 Fundorten des Tertidr-Beckens von
Wien. — 44 pp., Taf. 1. — In: Czizek, J. (1849): Erlduterungen zur geognostischen Karte
der Umgebung Wiens. — 104 pp. + 74 pp. Anhang, 5 Taf. — Wien (W. Braumiiller).

HORNES, M. (1856): Die fossilen Mollusken des Tertidr-Becken von Wien. — Abhandlungen der
k.k. Geologischen Reichsanstalt, 3: 1-736. — Wien.

HOFFMANN, A., PISERA, A. & RYSKIEWICZ (1974): Predation by muricid and naticid gastropods
of the lower Tortonian mollusks from the Korytnica clays. — Acta Geologica Polonica 24:
249-260. — Warszawa.

JuNG, P. (1971): Fossil Mollusks from Carriacou, West Indies. — Bulletins of American
Paleontology, 61 (269): 147-262. — New York.

KaBAT, A. R. (1990): Predatory ecology of naticid gastropods with a review of shell boring pre-
dation. — Malacologia, 32 (1): 155-193. — Philadelphia.

KADOLSKY, D. (1989): Stratigraphie und Molluskenfaunen von "Landschneckenkalk" und "Cerithien-
schichten" im Mainzer Becken (Oberoligozén bis Untermiozin?). Stratigraphische, palédo-
geographische und paldkologische Ergebnisse. — Geologisches Jahrbuch, 10: 69-133. —
Hannover.

KLEIN, R. (1846): Conchylien der SiiBwasserkalkformation Wiirttembergs. — Jahreshefte des
Vereins fiir Vaterlandische Naturkunde in Wiirttemberg, 9: 60-116. — Stuttgart.

KLikA, B. (1891): Die tertidren Land- und SiiBwasserconchylien des nordwestlichen Béhmen. —
Archiv fiir naturwissenschaftliche Landesdurchforschung Bohmens, 7/4: 1-121. — Prag.

KOVAR-EDER, J. (1996): Eine bemerkenswerte Blatter-Vergesellschaftung aus dem Tagbau
Oberdorf bei Koflach, Steiermark (Unter-Miozdn). — Mitteilungen der Abteilungen fiir
Geologie und Paldontologie Landesmuseum Joanneum, 54: 147-171. — Graz.

KOVAR-EDER, J. (1998): Leaf Assemblages from the Early Miocene Lignite Opencast Mine
Oberdorf (N Voitsberg, Styria, Austria). — Jahrbuch der Geologischen Bundesanstalt,
140/4: 447-452. — Wien.

KOVAR-EDER, J. & MELLER, B. (2001): Plant assemblages from the hanging wall sequence of the
opencast mine Oberdorf N Voitsberg, Styria (Austria, Early Miocene, Ottnangian). —
Palaeontographica B 259: 65-112. — Stuttgart.

LUEGER, J.P. (1981): Die Landschnecken im Pannon und Pont des Wiener Beckens, I. Syste-
matik. II. Fundorte, Stratigraphie, Faunenprovinzen. — Denkschriften der Akademie der
Wissenschaften, mathematisch-naturwissenschaftliche Klasse, 120: 1-124. — Wien.

MAILLARD, G. (1891-1892): Monographie des Mollusques tertiaires terrestres et fluviatliles de
las Suisse. — Mémoires de la Société Paléontologique Suisse, 18-19: 275 pp. — Genéve.

MAURITSCH, H.J. & SCHOLGER, R. (1998): Palacomagnetism and Magnetostratigraphy from the
Early Miocene Lignite Opencast Mine Oberdorf (N Voitsberg, Styria, Austria) . — In:
STEININGER, F. F. (ed.): The Early Miocene Lignite Deposit of Oberdorf N Voitsberg
(Styria, Austria). — Jahrbuch der Geologischen Bundesanstalt, 140/4: 429-432. — Wien.

MEINHARDT, H. (1997): Wenn Schnecken sich in Schale werfen. — 252 pp. — Berlin und Heidel-
berg (Springer).

MELLER, B. (1996): Charakteristische Karpo-Taphocoenosen aus dem untermiozédnen Sedimenten
des Koflach-Voitsberger Braunkohlenreviere. (Steiermark, Osterreich) im Vergleich. —
Mitteilungen der Abteilungen fiir Geologie und Paldontologie Landesmuseum Joanneum,
54: 215-229. — Graz.



BINDER: Gastropoda from the Lower Miocene deposits of Oberdorf 211

— (1998): Systematisch-taxonomische Untersuchungen von Karpo-Taphocoenosen des
Koflach-Voitsberger Braunkohlenreviers (Steiermark, Osterreich;Untermiozin) und ihre
paldoklimatische Bedeutung. — Jahrbuch der Geologischen Bundesanstalt, 140/4: 497-
655. — Wien.

MILLARD, V. (1999): Classification of Mollusca. — 547 pp. — Rhine Road , South Africa (V. Millard).

MILLER, K. (1900): Die Schneckenfauna des Steinheimer Obermiozén. — Jahreshefte des Vereins
fiir vaterldndische Naturkunde in Wiirttemberg, 56: 385-406. — Stuttgart.

MOAYEDPOUR, E. (1977): Geologie und Paldontologie des tertidren "Braunkohlenlagers" von
Theobaldshof/Rhon (Miozédn, Hessen). — Geologische Abhandlungen Hessen, 76: 1-135.
— Wiesbaden.

NORDSIECK, H. (1981) Fossile Clausilien V. Neue Taxa neogener européischer Clausilien II. —
Archiv fiur Molluskenkunde, 111/1-3: 63-95. — Frankfurt a. M.

NOULET, J. B. (1854): Mémoires sur les coquilles fossiles des Terrains d’eau douce du Sud-Ouest
de la France. — 127 pp. — Paris.

OPPENHEIM, P. (1890): Die Land- und Siisswasserschnecken der Vicentiner Eozénbildungen. —
Denkschriften der kaiserlichen Akademie der Wissenschaften. Mathematisch-naturwissen-
schaftliche Classe, 57: 113-150. — Wien.

PARKINSON, B., HEMMEN, J. & GRrOH, K. (1987): Tropical Landshells of the World. — 279 pp. —
Wiesbaden (Chr. Hemmen).

PEYROT, M. A. (1932): Conchologie neogenique de 1’ Aquitaine. Gastropodes. — Actes de la
Société linnéenne, 84/6: 5-138. — Bordeaux.

PFEFFER, G. (1929): Zur Kenntnis tertidrer Landschnecken. — Geol. Palédontol. Abh., 3: 1-230. — Jena.

PFEIFFER, L. (1846): Die Schnirkelschnecken (Gattung Helix). Zweite Abtheilung der Heliceen.
Eigentliche Schnirkelschnecken. — Systematisches Conchylien-Cabinet von Martini und
Chemnitz, 1/12: 1-400. — Niirnberg.

PiLsBrY, H. (1894): Guide to the study of Helices. — Manual of Conchology, (2 ser.) 9: 1-366.

—— (1939): Land Mollusca of North America (North of Mexico). — Monography, 3/1: 1-573
— Philadelphia (Academy Natural Sciences of Philadelphia).

REICHENBACHER, B. (1989): Feinstratigraphische Gliederung der Kirchberger Schichten (Unter
Miozén) an der Typuslokalitdt [llerkirchberg bei Ulm. — Geologica Bavarica 94: 135-177.
— Miinchen.

REuss, A.E: (1849): Die tertidren Siisswassergebilde des nordlichen B6hmens und ihre fossilen
Thierreste. — Palaecontographica, 2: 16- 42. — Kassel.

—— (1860): Die fossilen Mollusken der tertidren SiiBwasserkalke Bohmens. — Sitzungsbe-
richte der k. Akademie der Wissenschaften, mathemat.-naturwiss. Classe, 42: 55-85. — Wien.

—— (1868): Paldontologische Beitrdge.- Sitzungsberichte der k. Akademie der Wissenschaf-
ten, mathemat.-naturwiss. Classe, 57:79-109. — Wien.

RICHARDSON, L. (1985): Camaenidae: Catalog of Species. — Tryonia Miscellaneous Publications
of the Department of Malacology of the Academy of Natural Sciencies of Philadelphia,
12: 1-479. — Philadelphia.

Sacco, F. (1897): I Molluschi dei terreni terziarii del Piemonte e della Liguria. — Boll. Mus.
Zool. e Anat. comp. R. Univ. Torino, 22: 1-128. — Torino.



212 Annalen des Naturhistorischen Museums in Wien 105 A

SANDBERGER, F. von (1850): Uber die geognostische Zusammensetzung der Umgebung von
Wiesbaden. — Jahrbiicher des Nassauischen Vereins fir Naturkunde, 6: 1-27. — Wiesbaden.

—— (1858-1863): Die Conchylien des Mainzer Tertidrbeckens. — 458 pp., 35 pls. — Wiesbaden.

—— (1870-1875): Die Land und SiiBwasser-Conchylien der Vorwelt. — 1000 pp., 36 pls. —
Wiesbaden.

ScHLICKUM, W.R. (1964): Die Molluskenfauna der Siibrackwassermolasse Niederbayerns. —
Archiv fiir Molluskenkunde, 93: 1-609. — Frankfurt am Main.

—— (1970): Die Molluskenfauna der Kirchberger Schichten des Chiemsee-Gebietes. — Geo-
logica Bavarica, 63: 143-158. — Miinchen.

ScHLICKUM, W.R. (1976): Die in der pleistozénen Gemeindekiesgrube von Zwiefaltendorf a.D.
Donau abgelagerte Molluskenfauna der Silvanaschichten. — Archiv fiir Molluskenkunde,
107/1-3: 1-31. — Frankfurt a. M.

SCHROEDER, F.-G. (1998): Lehrbuch der Pflanzengeographie. — 459 pp. — Wiesbaden (Quelle &
Meyer).

ScHUTT, H (1967): Die Landschnecken der untersarmatischen Rissoenschichten von Hollabrunn,
N.O. — Archiv fir Molluskenkunde, 96: 199-222. — Frankfurt/Main.

—— (1976): Zur Molluskenfauna der unterpliozdnen SiiBwasserkalke Attikas. — Archiv fiir
Molluskenkunde, 107/1/3: 35-61. — Frankfurt a. M.

STEININGER, F. (1973): Die Molluskenfauna des Ottnangien. — Zusammengestellt von F. STEININGER
nach Bearbeitung von P. CTYROKY, O. HOLZL, J. KOokAY, W.R. SCHLICKUM, O. SCHULTZ,
F. STRAUCH & F. STEININGER. — Chronostratigraphie III/M2 Ottnangien: 380-554. —
Bratislava.

—— , DAXNER-HOCK, G., Haas, M., KOVAR-EDER, J., MAURITSCH, H., MELLER, B. &
SCHOLGER, R. M. (1998): Stratigraphie of the "Basin Fill" in the Early Miocene Lignite
Opencast Mine Oberdorf (N Voitsberg, Styria, Austria). — Jahrbuch der geologischen
Bundesanstalt, 140/4: 491-496. — Wien.

STRAUCH, F. (1977): Die Entwicklung der europdischen Vertreter der Gattung Carychium O. F.
MULLER seit dem Miozidn (Mollusca: Basomatophora). — Archiv fiir Molluskenkunde,
107: 149 -193. — Frankfurt a. M.

STWORZEWICZ, E. (1995): Miocene landsnails from Belchatow (Central Poland) I. Cyclophoridae,
Pomatiasidae (Gastropoda, Prosobranchia). — Paldontologische Zeitschrift, 69/1-2: 19-30.
— Stuttgart.

— (1999): Miocene landsnails from Belchatow (Central Poland), III: Carychiinae (Gastro-
poda; Pulmonata: Ellobiidae). — Paldontologische Zeitschrift, 73/3-4: 261-276. — Stuttgart

SuBal, P. (1995): Beitrag zur Kenntnis albanischer und griechischer Ariantinae (Gastropoda,
Helicidae). — Annalen des Naturhistorischen Museums in Wien, 97B: 75-94. — Wien.

TEIKAL, J., ONDRIICKOVA, A. & CSEPREGHY-MEZNERICS, 1. (1967): Die Mollusken der Karpa-
tischen Serie. — In CICHA, 1., SENES, J. & TEJKAL, J. (Eds.) M3 (Karpatien): Die Karpati-
sche Serie und ihr Stratotypus -Chronostratigraphie und Neostratotypen, Miozan der zen-
tralen Paratethys, 1: 397 pp. — Bratislava.

THOMAE, C. (1845): Fossile Conchylien aus den Tertidrschichten bei Hochheim und Wiesbaden
gesammelt und im naturhistorischen Museum zu Wiesbaden aufgestellt. — Jahrbiicher des
Nassauischen Vereins fiir Naturkunde 2: 125-162. — Wiesbaden.



BINDER: Gastropoda from the Lower Miocene deposits of Oberdorf 213

Truc, G. (1971a): Helicidae nouveaux du Miocéne supérieur bressan; réflexions sur le genre
Tropidomphalus (Gastropoda: Euthyneura). — Archiv fiir Molluskenkunde, 101/5-6: 275-
287. — Frankfurt a. M.

—— (1971b): Heliceae (Gastropoda) du néogen du bassin Rhodanien (France). — Géobios 4:
273-327. — Lyon.

WENz, W. (1912): Gonostoma (Klikia) osculum THOM. und ihre Verwandten im mitteleuropdischen
Tertidr. — Jahrbiicher des Nassauischen Vereins flir Naturkunde, 64: 75-101. — Wiesbaden.

— (1923): Gastropoda extramarina tertiaria. — In: C. DIENER: Fossilium catalogus, I. Animalia
18/1: 1-352, 19/2: 353-736, 20/3: 737-1068, 21/4: 1069-1420, 22/5:1421-1734, 23/6:
1735-1863. — Berlin.

WIKTOR, A. (1973): Die Nacktschnecken Polens. Arionidae, Milacidae, Limacidae, Agriolimacidae
(Gastropoda, Stylomatophora). — Monogr. Fauny Polskii, 1: 1-182 — Krakow.

—— & LikHAREV, . M. (1979): Phylogenetische Probleme bei Nacktschnecken aus den
Familien Limacidae und Milacidae (Gastropoda, Pulmonata). — Malacologia 18: 123-131.
— Philadelphia.

ZILCH, A. (1959-1960): Gastropoda. Teil 2: Euthyneura. — In: SCHINDEWOLF, O. H. (Hrsg.):
Handbuch der Paldozoologie, 6: 1- 834. — Berlin.



214 Annalen des Naturhistorischen Museums in Wien 105 A

Plate 1
Fig. 1-3:  Agapilia cf. picta (FERUSSAC)
Fig. 1a, b: with trace of naticid predation — NHMW 2003z0086/0001
Fig. 2: pattern with tongue-like lines - NHMW 2003z0086/0002
Fig. 3: with "toothed wheel" pattern — NHMW 2003z0086/0003
Fig. 4a, b: Pomatias sp. operculum — NHMW 2003z0086/0005
Fig. 5: Galba sp. - NHMW 2003z0086/0008
Fig. 6: Galba sp. - NHMW 2003z0086/0009

Fig. 7: Lymnaea dilatata (NOULET) — NHMW 1988/0134/0067

scale bars = 1 mm
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Plate 2
Fig. 1a, b, ¢: Gyraulus dealbatus (Al. BRAUN) — NHMW 1992/0002/0003
Fig. 2: Planorbarius cornu (BRONGNIART) — NHMW 1988/0134/0072

Fig. 3: Planorbarius cornu (BRONGNIART), microsculpture and protoconch —
NHMW 1988/0134/0073

scale bars = 1 mm
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Plate 3
Fig.1a, b: Vertigo sp. — NHMW 1992/0002/0006
Fig. 2: Carychium nouleti BOURGUIGNAT — NHMW 1992/0002/0005
Fig. 3a, b: Discus neumaieri SCHLICKUM — NHMW 1992/0002/0009
Fig. 4: Aegopinella denudata (REUSs) — NHMW 1988/0134/0039
Fig. 5a, b: Miozonites sp. - NHMW 1988/0134/0017
Fig. 6: Miozonites sp., juvenile whorl - NHMW 1992/0002/0008
Fig. 7: Deroceras ? sp. — NHMW 1992/0002/0014
Fig. 8: Limax ? sp. - NHMW 1992/0002/0011

Fig. 9: Limax ? sp. — NHMW 1992/0002/0013

scale bars = 1 mm
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Plate 4
Fig. 1: Triptychia ederae nova species — NHMW 1988/0134/0045
Fig. 2. Triptychia ederae nova species — NHMW 1988/0134/0041
Fig. 3a, b: Pseudidyla schultzi nova species — NHMW 1992/0002/0019
Fig. 4: Serrulella hoeckae nova species — NHMW 1992/0002/0017
Fig. 5: Triptychia ederae nova species — NHMW 1988/0134/0042

Fig. 6a, b: Palaeglandina dactylina nova species — NHMW 1988/0134/0070

scale bars = 1 mm
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Plate 5
Fig. 1a:  Helicigona sp., microsculpture of the upper surface —- NHMW 2003z0087/0002
Fig. 1b, c: Helicigona sp. - NHMW 2003z0087/0002
Fig. 2a, b: Napaeus cf. complanatus (Reuss) — NHMW 1992/0002/0007
Fig. 3a:  Helicellinae indet. spec. - NHMW 2003z0087/0001
Fig. 3b:  Helicellinae indet. spec., detail of the sculpture - NHMW 2003z0087/0001

Fig. 4: Megalotachea cf. turonensis (DESHAYES, 1831) — NHMW 1992/0002/0021

scale bars = 1 mm
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Plate 6
Fig. 1,2:  Klikia devexa robusta nova subspecies
Fig. la-c:  holotype — NHMW 1988/0134/0074
Fig. 1d: holotype, detail of fig. 1
Fig.le: holotype, peristome, detail of fig. 1
Fig. 2: paratype — NHMW 1988/0134/0075
Fig. 3a, b:  Klikia giengensis (KLEIN) - NHMW 1988/0134/0022

Fig. 4: Klikia devexa robusta nova subspecies paratype with papillas. —
NHMW 1988/0134/0076

scale bars = 1 mm
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Plate 7
Fig. 1-4: Tropidomphalus rotundus nova species
Fig. la: juvenile specimen, paratype — NHMW 1988/0134/0002

Fig. 2a-c:  holotype — NHMW 1988/0134/0005

Fig. d: protoconch with papillas —- NHMW 1988/0134/0004

Fig. e: pits as traces of papillas, holotype, detail of fig. 2. —- NHMW 1988/0134/0005
Fig. 3: sealed umbilicus —- NHMW 1988/0134/0006

Fig. 4: papillas of the teleoconch — NHMW 1988/0134/0007

scale bars = 1 mm
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Plate 8
Fig. 1: Pleurodonte norica nova species, NHMW 1988/0134/0001
Fig. 1la-c: holotype
Fig. 1d:  protoconch
Fig. le:  microsculpture of the protoconch
Fig. If:  microsculpture of the base
Fig. 1g:  umbilicus
Fig. 1h:  peristome margin

Fig. 1i:  peristome margin

scale bars = 1 mm
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