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Abstract: For the first time, the Late Oligocene (Late Kiscellian - Early Egerian) nearshore mollusc 
fauna of the Lower and Upper Austrian Molasse Basin is described systematically. 73 taxa are 
documented (32 Gastropoda, 41 Bivalvia; 1 new species is introduced: Astarte hoelzli nov. sp.) 

The investigated material derives mainly from the Pielach, Linz, Melk, and Ebelsberg Forma
tions from the vicinities of Linz and Melk. Despite the generally poor preservation and the fact that 
most shells were collected in short-lived and little documented outcrops, the fauna allows paleco
logical interpretations. Thus the various associations document littoral and shallow to moderately 
deep sublittoral environments. The composition of the fauna displays high similarities with those of 
Bavaria and Hungary and furnishes evidence for a strong influence from the Proto-Atlantic-Boreal 
Region, whilst typical elements from the Western Tethys are very rare. 

Zusammenfassung: Erstmals wird die küstennahe früholigozäne (Spätes Kiscellium - Frühes Egeri
um) Molluskenfauna aus der nieder- und oberösterreichischen Molassezone ausführlich dargestellt. 
73 Taxa wurden dokumentiert (32 Gastropoda, 41 Bivalvia). Astarte hoelzli nov. sp. wird als neue 
Art beschrieben. 

Das Material stammt überwiegend aus der Umgebung von Linz und Melk und repräsentiert die 
Fauna der Pielach, Linz, Melk und Ebelsberg-Formation. Die relativ schlechte und selektive Erhal
tung und die Tatsache, dass die meisten Funde aus temporären und wenig dokumentierten 
Aufschlüssen stammen erschweren die Bearbeitung und Interpretation. Trotzdem zeigt die Fauna 
gute Übereinstimmung mit den wesentlich besser erhaltenen Gastropodenfaunen Ungarns und 
Bayerns und beweist darüber hinaus einen starken faunistischen Einfluß aus der Proto-atlantisch
borealen Region während typische Elemente der westlichen Tethys kaum auftreten. 

Keywords: Gastropoda, Bivalvia, Paratethys, Oligocene, Egerian, Palecology 
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1. INTRODUCTION 

1.1. Historical setting 

Detailed geological investigations in the study area began du ring the last decades of the 
19th century. In the Lower Austrian part of the studied area, CZJZEK (1853) and WOLF 
(1858) were the first who gave a rough description of the lithology without focusing on 
the molluscan fauna. At the same time, F1rz1NGER (1842) and EHRLICH (1852, 1855) 
initiated geological and paleontological studies in the Upper Austrian part. With the 
increasing importance of local exploitation of small coal-seams in the Pielach Formation, 
the studies focused on stratigraphic problems. These efforts resulted in papers by PosEPNY 
(1865) and FucHs (1868) which included the first reliable lists of molluscs - at that time 
the best markers for stratigraphical correlations. Additionally, HAUER (1861) published 
first data on the chemistry of the coal from Viehdorf. During the next phase of 
investigations by SuESS (1891 ), CoMMENDA (1900), and ABEL (1903), new data on the 
paleontology and geology of the vicinities of Linz and Melk emerged, including initial 
information on the mollusc fauna of Plesching. First descriptions and illustrations of some 
molluscs from the Kiscellian part of the Pielach Formation from Starzing at Neulengbach 
were published by VmERS (1922). 
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The new era was initiated by the geological studies of GRILL (1933, 1935) and ELusoN 
(1936, 1942), which both give detailed lists of the mollusc fauna. Further data were 
supplied by SIEBER (1953) who published several extensive lists of molluscs mainly 
deriving from drilling holes. Our knowledge on the geology and tectonics here rapidly 
increased from the 1960s on due to the investigations by the OMV but also due to the 
geological mappings by the Geological Survey. The Oligocene Upper Austrian mollusc 
fauna was newly studied by SrnNINGER (1966, 1969, 1975), who attempted to integrate 
the fauna into the newly established Paratethys stages. lt was also STEININGER, who 
provided preliminary lists of the mollusc fauna from the Melk Formation in the sedimen
tological paper by ROETZEL (1983). No new data on the mollusc fauna of the northern 
Paratethys coast from Lower and Upper Austria were added since then. 

Further remarks on the history of geological investigations in the studied area are 
given in STEININGER (1975) and ROETZEL (1983). 

1.2. Study area and geological setting 

The studied mollusc fauna derives from siliciclastic sediments, which represent the 
nearshore facies of the northern coast of the Oligocene Paratethys in Lower and Upper 
Austria. A predominating fault system of conjugate NW-SE and NE-SW trending faults 
in the southern part of the Massif caused a triangular crystalline peninsula which 
extended south to Amstetten and separated the area into a western and eastern part. 
Tectonically this Amstetten fault block is limited by the Steyr fault in the west and the 
Diendorf fault in the east (WAGNER, 1998). At that time the Bohemian Massif formed a 
fissured shoreline with the Weizenkirchen, Eferding, Linz, and Gallneukirchen bays in the 
west and the Krems and Melk embayments in the east. 

In the eastern, Lower Austrian, part, the sedimentation most probably started during 
the Upper Kiscellian stage with limnic clay and silt of the Pielach Formation. During a 
transgressive phase the limnic conditions were replaced by brackish to marine environ
ments coinciding with the formation of small paralic coal seams. In the Egerian, the 
transgression resulted in first intercalations of the pelitic Pielach Formation with the 
sandy Melk Formation, indicating a fully marine coastal situation (Ronm, 1983). 

After a short-lived regressive phase, postulated by ROETZEL (1983), the following 
transgression started again with the deposition of the pelitic Pielach Formation, yielding 
lagoonal, estuarine conditions. In respect to the fissured crystalline shoreline, resulting in 
embayments, lagoons and small islands, a small-scale lithofacies pattern is documented 
in the interfingering and overlaying Melk Formation. The deposition of these fully 
marine near-shore sediments gradually replaced the brackish pelites of the Pielach 
Formation during the Early Egerian. The progressive transgression resulted in the depo
sition of off-shore pelites of the Ebelsberg Formation of the Lower Egerian which 
intercalate during that time with the sands of the Melk Formation. 

In the western, Upper Austrian part the development generally corresponds to that 
of Lower Austria. Again, the paralic Pielach Formation fills the crystalline relief. Kaolin 
deposits often form the base of the Pielach Formation, which bears scattered coal seams 
(FuCHs & THIELE, 1987). The thickness and extension of the Pielach Formation decrease 
towards the west and especially in the Linz Bay and in the Gallneukirchen Bay, the sandy 
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Linz Formation often transgrades directly on the crystalline with basal conglomerates 
(GRILL, 1934; SrnNINGER, 1975). Finally, the transgrading Linz Formation reflects the 
establishment of marine, sublittoral, near-shore environments in the Linz area during the 
late Early Egerian. Deposition of coarse sand of the Linz Formation is influenced by the 
relief along faults which caused rather steep coasts along the Upper Austrian part of the 
Amstetten Fault block (WAGNER, 1998). Similarly as in the Lower Austrian part, the sandy 
coastal facies interfingers with the pelitic Ebelsberg Formation towards the shelf. 

The separation of the western Linz Formation from the eastern Melk Formation 
seems to be an artefact; according to ROETZEL & KRENMAYR (pers. comm.) these formations 
will be united in the Linz-Melk Formation. 

Detailed descriptions of the geodynamics, sedimentology, tectonics and facies de
velopment in the investigated part of the Molasse Basin are given by WAGNER (1996a, b, 
1998) and RoETZEL (1983). Various geological, tectonical and facies-distribution maps 
concerning parts of the investigation area are published in ELusoN (1936, 1940), ScHADLER 
in HOFMANN (1944), SCHAFFER & GRILL (1951), GRILL (1958), FUCHS (1964, 1972, 1980), 
BRAUMOLLER (1961 ), ScHADLER (1964), KAPOUNEK et al. (1965), ScHERMANN (1966), STEINIGER 
(1975), ROETZEL (1983), and WAGNER (1996a, b, 1998). Additionally, the Oligocene 
formations are mapped on sheets 34, 35, 36, 37, and 38 of the ÖK 1 :50.000 (Geological 
maps of Austria, Geological Survey Vienna). 

1.3. Dating of investigated sections 

The biostratigraphic dating of the Linz Formation at the section Plesching is based on the 
occurrence of Miogypsina (Miogypsinoides) formosensis YABE & HANZAWA (RöGL & 
SrnN1NGER, 1969). According to BALDI et al. (1999), this index fossil characterizes the late 
calcareous Nannoplankton biozone NP 25 and the late planktic Foraminifera biozone P 
22. lt allows a dating of the section into the latest Oligocene, specifically into the late 
Early Egerian (Fig. 1 ). As pointed out above, the Upper Austrian Linz Formation largely 
corresponds to the Lower Austrian Melk Formation (section Melk/Wachberg). 

The Ebelsberg Formation (section Krustetten/Tiefenfucha), because it interfingers 
with and transgrades both the Linz and the Melk Formation, yielded the stratigraphically 
youngest mollusc fauna. Following HocHuu in Ronm (1983) the section can be dated 
into the late Pollen Biozone Ng. Z. 1., which can be correlated with the calcareous 
Nannoplankton biozone NP 25 and the planktic Foraminifera biozone P 22. Hence the 
fauna of Krustetten/Tiefenfucha can be dated into the Middle to late Late Oligocene, 
i.e., into the Early Egerian (Fig. 1). According to BALDI et al. (1999) the base of the 
Egerian stage corresponds exactly with the bases of these biozones (P 22, NP 25). 

The Pielach Formation (sections Melk, Melk/Tunnel, Zelking, Neuwinden, Kendl), 
according to its stratigraphic position at the base of the marine transgression, includes 
the oldest sediments in the sequence. The dating is mainly based on the palynological 
studies by P. HocHuu, published in Ronm (1983). According to his results the mollusc
bearing beds of the sections Neuwinden and Zelking can be dated to the lower Pollen 
Biozone Ng. Z. 1., ranging from the Late Kiscellian to the Early Egerian. The Early Egerian 
age can be inferred for the upper part of the Pielach Formation, based on its interfinge
ring with the Melk and Linz Formations. 
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Fig. 1: Eocene to Miocene correlation of Paratethys stages to the standard time scale according 
to RöGL (1998). 
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2. MATERIAL 

The main problem in studying the Oligocene mollusc fauna of the Austrian Molasse 
Basin is the poor and selective preservation. Generally, the aragonitic shells are heavily 
dissolved in the sandy Linz and Melk Formations. The shells are usually preserved as thin 
calcareous coverings. In contrast, the pelitic Pielach Formation bears a shelly fauna which 
displays all details of sculpturing but has often suffered strong deformation. Further 
sources for those molluscs are limited because hardly any contemporaneous mollusc
bearing outcrops exist beside the stream-bed outcrop at Kendl. Therefore the material 
was recruited from the collections of the Institute of Paleontology Vienna, the Geological 
Survey Vienna and the Museum of Natural History Vienna. The fauna of the Linz 
Formation derives nearly exclusively from collections carried out by F. SrnNINGER and F. 
RöGL in the 1960s and 1970s. The best fauna of the Pielach Formation was collected in 
late 1990s during a tunnelling project at Melk. This material is also stored at the three 
above-mentioned institutions but is qualitatively enlarged by the private collection of J. 
MAYER. Further material from the Pielach Formation was gathered by F. STEININGER and F. 
RöGL during the construction of a hydroplant at Neuwinden/Melk and at a quartz-sand 
pit at Zelking. None of the mollusc-bearing units of these localities is still accessible. The 
only section which still gives an impression of the fossiliferous Pielach Formation is a 
small stream-bed outcrop along the Erlauf River at Kendl. See Fig. 2 for the study area. 

3. RESULTS 

The investigated sections (Fig. 2) yielded a total mollusc fauna of 73 taxa, composed of 
32 gastropod species and 41 bivalve species (Tab. 1 ). Ecologically, the fauna consists of 
two main groups. One is represented by the fauna of the Pielach Formation, which is 
characterised by a high amount of lagoonal and/or brackish-estuarine species. In con
trast, the Upper Austrian Linz Formation predominately bears species from fully marine 
environments of the littoral to moderately deep sublittoral. 
In the following, the studied sections are briefly characterized. A short lithological 
description enlarged by the most important data from the literature is given for each 
section. Finally, the total mollusc fauna is summarized and a palecological interpretation 
is presented. 

1. Section: Plesching (Upper Austria) - Linz Formation 
(Position: 48° 19' 30" N; 14° 20' 38" E) 

SuEss (1891) was one of the first to give a short description of logs in the Linz Formation 
and to identify some of the typical molluscs from Plesching. Due to the bad preservation 
and the generally underrated stratigraphic value of the mollusc fauna, no really new data 
on the gastropod fauna of the Linz Formation found their way into the literature until 
SrnN1NGER (1969). The latest revision of the fauna from Plesching was published again by 
STEININGER (1975) and BALDI & STEININGER (1975). In that year, STEININGER proposed the 
section "Austernbank" at Plesching as the faciostratotype for the Egerian Linz Sand in 
volume 5 of the Chronostratigraphy and Neostratotype series. 
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a. Gastropoda ME KE NE ZE PL 
Neritina pida (HRussAc, 1825) + + + 
Theodoxus crenulatus (KLEIN, 1853) + 
Emarginula sp. + 
Ju;ubinus aff. multicingulatus (SANDBERGER, 1960) + + 
Cal/iostoma heReduesi BALDI, 1973 + 
Angaria cf. scobina (BRoNGNIART, 1823) + 
Turritella (Haustatar) venus d'ORBIGNY, 1852 + + + + + 
Granu/o/abium plicatum (BRUGUIERE, 1792) + + + + 
Tympanotonos margaritaceus (BROCCHI, 1814) + + + + 
Melanopsis impressa KRAuss, 1852 + + 
Hydrobia sp. + 
Xenophora transiens SAcco, 1896 + 
Calyptraea chinensis (L1NNE, 1758) + 
Drepanocheilus speciosus (SCHLOTHEIM, 1820) + + 
Cypraea sp. + 
Euspira helicina (BROCCHI, 1814) + ? 

Natica tiwina (DEFRANCE, 1825) ? + ? 

Ga/eodea megacephala (PH1L1PP1, 1843) + 
Ficus concinnus (BEYRICH, 1854) + 
Ficus cf. conditus (BRONGNIART, 1823) + 
Boreotrophon capitoldeshayesi (PH1L1PP1, 1843/NYST, 1836) + 
Ocenebra bistriata (GüMBEL, 1861) + 
Melongena semseyiana (ERoös, 1900) + 
Melongena incornuta (HöLZL, 1962) + 
Euthriofusus cf. szontaRhi NoszKY, 1936 + 
Fasciolaria? plexa (WoLFF, 1897) + 
Bullia hungarica (GABOR, 1936) + + 
Conus sp. + 
Stenodrillia obe/iscus (DEsMouuNs, 1842) + 
Orthosurcula regularis (KoN1NcK, 1837) + 
Ringicula auriculata paulucciae MoRLET, 1878 + 
Scaphander sp. + 

Tab. 1: Taxonomie content and distribution of studied Gastropoda (a) and Bivalvia (b). 
Abbreviations: Tl - Tiefenfucha; ME - Melk/Tunnel; KE - Kendl; NE - Neuwinden; 
ZE - Zelking; PL - Plesching. 
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b. Bivalvia ME KE NE ZE PL Tl 

Nucu/ana (Saccella) mayeri (GÜMBEL, 1861) + 
Mytilus (Crenomytilus) aquitanicus (MAYER-EYMAR, 1858) + + + 
Brachidontes taurinensis (MICHELOTII, 1847) + 
Anadara diluvii (LAMARCK, 1805) + 
Glycymeris latiradiata (SANDBERGER in GÜMBEL, 1861) + + + 
/sof(nomon (Hippochaeta) maxillatus (LAMARCK, 1801) + + 
Atrina cf. pedinata (LINNE, 1767) + 
Crassostrea fimbriata (GRATELOUP, 1855) + 
Pycnodonte gigantica callifera (LAMARCK, 1819) + 
Palliolum incomparabile (RISSO, 1826) + 
Costellamussiopeden? cf. northamptoni (MICHELOTII, 1839) + 
Anomia ephippium LINNE, 1758 + + + + 
Myrtea spinifera (MONTAGU, 1803) + 
Lucinoma barrandei (MAYER, 1871) + 
Saxolucina heberti (DES HA YES, 1857) + 
Lucinella divaricata rotundoparva (SACCO, 1901) + 
Diplodonta rotundata (MONTAGU, 1803) + + + 
Astarte hencke/iusiana NYST, 1836 + 
Astarte hoelzli nov. sp. + 
Cyclocardia orbicularis (SOWERBY, 1825) + 
Cardita cf. elongata BRONN, 1831 + 
Eucrassatella carcarensis (MICHELOTII, 1847) + 
Corbu/a (Caryocorbu/a) carinata (DUJARDIN, 1837) + 
Corbu/a (Varicorbula) gibba (OLIVI, 1792) + 
Acanthocardia boiorum (WOLFF, 1897) + + 
Lutraria (Lutraria) sanna (BASTEROT, 1825) + 
Peronidia nysti (DESHA YES, 1860) + 
Peronidia postera (BEYRICH IN KOENEN, 1867) + 
Macoma (Psammacoma) elliptica (BROCCHI, 1814) + 
Gari protrada (MAYER-EYMAR, 1893) + 
Mytilopsis basteroti (DESHAYES, 1836) + 
Ardica rotundata (BRAUN in AGASSIZ, 1845) + + 
Glossus subtransversus (D'ORBIGNY, 1852) + 
Polymesoda subarata sowerbii (BASTEROT, 1825) + + 
Cordiopsis incrassata (NYST, 1836) + + + + + 
Macrocal/ista beyrichi (SEM PER, 1861) + + + 
Pho/adomya puschi GOLDFUSS, 1837 + 
Panopea menardi DESHAYES, 1828 + 
Thracia ventricosa (PHILIPP!, 1843) + + + 
Cuspidaria cf. cuspidata (OLIVI, 1792) + 
Clavagella (Stirpulina) oblita MICHELOTII, 1861 + 

Tab. 1: continued. 
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RADWANSKA & RADWANSKI (1989) were the latest authors to refer to the section Plesching 
when describing a new brachiopod from the Linz Formation. Drawings of the now 
inaccessible section with briet lithological descriptions are presented in SrnNINGER (1969) 
and RADWANSKA & RADWANSKI (1989). 
The Oligocene part of the pit attains a thickness of approximately 6-8 meters. Coarse 
sand directly overlays the crystalline bedrock. In the basal part of the log the name
giving oysterbed of up to 50 cm thickness is developed. Upsection follows mollusc
bearing sand with thin intercalations of sandstone. One of these sandstone layers is of 
special interest for dating the section, since the ophiomorpha-type bioturbations in this 
bed contain numerous specimens of the latest Oligocene foraminifer Miogypsina (Mio
gypsinoides) formosensis. 

Palecology: Coral rubble and elasmobranch teeth in the basal sand layer reflect an 
immediately fully marine transgression. A well-agitated nearshore environment in the 
shallow sublittoral, close to the shoreline, can be expected for the oysterbed and the 
associated brachiopod fauna (RADWANSKA & RADWANSKI, 1989). 

Deepening-upward is documented in the overlaying part with abundant ophiomorpha
type bioturbations followed by the common occurrence of in situ valves of Pho/adomya 
puschi. This genus, only scarcely present in the shallow sublittoral Egerian communities, 

Gastropods Bivalves 

Emarginula sp. r Brachidontes taurinensis f 

Ju;ubinus aff. multicingulatus f Glycymeris latiradiata f 

Ca//iostoma cf. hegeduesi f /sognomon (Hippochaeta) maxillatus r 

Angaria cf. scobina r Atrina cf. pedinata r 

Turrite//a (Haustatar) venus a Pycnodonte gigantica callifera a 

Xenophora cf. transiens a Palliolum incomparabile a 

Drepanocheilus (Arrhoges) speciosus f Anomia ephippium f 

Euspira helicina f Lucinoma barrandei f 

Cypraea sp. r Diplodonta rotundata f 

Ga/eodea megacepha/a a Astarte hoelzli f 

Ficus concinnus a Cardita cf. e/ongata r 

Ficus cf. conditus r Eucrassatella carcarensis r 

Boreotrophon? capito vel deshayesi r Ardica rotundata a 

Fasciolaria? plexa r G/ossus subtransversus f 

Orthosurcula regularis r Cordiopsis incrassata f 

Conus sp. r Macrocallista beyrichi f 

Scaphander sp. r Pholadomya puschi a 

Panopea menardi f 
r - rare Thracia ventricosa f 
f - frequent Cuspidaria cf. cuspidata r 

a - very abundant Clavagella (Stirpulina) oblita a 
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typically inhabited the medium-depth sublittoral at that time (BALDI, 1973). 
The mollusc fauna of the top beds corresponds largely to the Hungarian Late Oligocene 
Pitar beyrichi and Glycymeris /atiradiata communities defined by ßALDI (1973). These are 
characterised by stenohaline species adapted to sandy bottoms in fully marine shallow to 
moderately deep sublittoral environments. Moreover, the abundance of Ficus concinna 
and Ga/eodea megacephala and the occurrence of Calliostoma cf. hegeduesi and 
solitary corals are strongly reminiscent of BAw1's Flabellipecten-Odontocyathus commu
nity, which is indicative for the moderately deep sublittoral. 

Unfortunately, the old collections from the sandpit Plesching cannot be correlated with 
distinct assemblages. Therefore only this very rough palecological interpretation is possible. 
Generally, the section represents the Early Egerian transgression starting with transgressive 
nearshore sands and gradually passing into somewhat deeper coastal environments. 

2. Section: Kendl (Lower Austria) - Pielach Formation 
(Position: 48° 09' 14" N; 15° 10' 26" E) 

The small stream bed outcrop along the Erlauf rivulet close to the village Kendl exhibits 
a short section of the Pielach Formation. The log starts with about 1 m blueish to brown 
clay and silt with rootled beds. A rich mollusc fauna appears at the top of the overlying 
silty/sandy part of about 2 m thickness; it consists mainly of Tympanotonos margarita
ceus, Granulo/abium plicatum, Mytilus (C.) aquitanicus, Neritina picta, and Cordiopsis 
incrassata. Up to 1 m silty sand follows, which bears predominantly Turritella venus in 
enormous numbers, accompanied by Glycymeris latiradiata, /sognomon maxillatus and 
Cordiopsis incrassata. 

Palecology: The basal part of the section lacks any macro-fossils but is probably related 
to fluvial-estuarine facies, as indicated by rootled beds and coal-lenses. Upsection, a rich 
potamidid-mytilid association indicates first marine influence. Littoral environments are 
favoured by these animals. In respect to BAL01's paleo-community analyses the associa
tion in the basal part of section Kendl corresponds to the Tympanotonus-Pirenella and 
the Mytilus aquitanicus communities (BALDI, 1973), which indicate lagoonal, brackish 
conditions. Mesohaline or even polyhaline salinities are probable for the fauna from 
Kendl, since species such as Anomia ephippium and Cordiopsis incrassata would avoid 
oligohaline environments. 
The fauna of the overlying beds reflects an increase in salinity and a gradual shift from 
the littoral to the sublittoral. lntertidal species such as the potamidids decrease in 
numbers, whilst turritellids and venerids start to predominate the composition. This 
nearshore community exhibits a large percentage of infaunal suspension feeders; epifau
nal species become rare. Salinity requirements range from polyhaline to normal marine 
for most of the species. Nonetheless, minor salinity fluctuations would have been 
tolerated by all the species. 
Especially Turritella venus, which is an ubiquitous gastropod in the entire investigation 
area, seems to have flourished in nearshore habitats and was clearly adapted to slightly 
lowered salinities. These interpretations are confirmed by observations of ALLMON (1988) 
and ALLMON et al. (1992) that some recent turritellid species are weil adapted to estuarine 
environments and may also thrive in tidal flats. 
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Gastropods Bivalves 

Neritina pida a Mytilus (Crenomytilus) aquitanicus f 

Turritella (Haustatar) venus a /sognomon (Hippochaeta) maxil/atus f 

Granulolabium plicatum f Anomia ephippium f 

Tympanotonos margaritaceus 
morphotype: calcaratus a Diplodonta rotundata a 

Tympanotonos margaritaceus a Peronidia postera r 

Euspira helicina r Cordiopsis incrassata a 

Bullia hungarica r Thracia ventricosa r 

r - rare 
f - frequent 
a - very abundant 

3. Section: Zelking (lower Austria) - Pielach Formation 
(Position: 48° 10' 48" N; 15° 15' 03" E) 

The sediment petrography of the sandpit Zelking was extensively studied by RmTZEL 

(1983). According to him the now inaccessible basal part of the outcrop exhibits Late 
Kiscellian to early Early Egerian, limnic pelites of the Pielach Formation overlying the 
crystalline basement. Sedimentation of the pelites continues into the Early Egerian, when 
paralic coals and a rich mollusc fauna indicate first marine influence which climaxes in the 
overlying coastal sand of the Melk Formation. 
The mollusc fauna from Zelking derives from the dark brown to black clays. Most shells 
are deformed but are accumulated in distinct coquinas. Among the bivalves, Mytilus (C.) 
aquitanicus and Polymesoda subarata sowerbii predominate the assemblage, whilst 
neritimorphs and potamidids represent nearly the total gastropod fauna besides scatte
red shells of Melanopsis impressa. 

Palecology: The composition clearly indicates lagoonal conditions. Thousands of her
bivorous, euryhaline gastropods flourished on the muddy bottom of the shallow embay-

Gastropods Bivalves 

Neritina pida a Mytilus (Crenomytilus) aquitanicus f 

Theodoxus crenulatus f Acanthocardia bojorum r 

Turritella (Haustatar) venus r Polymesoda subarata sowerbii a 

Granulolabium plicatum f Teredo sp. indet. r 

Tympanotonos margaritaceus morphotype: 
ca/caratus f 

Melanopsis impressa a 

r - rare 
f - frequent 
a - very abundant 
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ment. Besides the corbiculids, the occurrence of fluvial-estuarine species such as Theo
doxus crenulatus and Melanopsis impressa document major fluvial influx. Suboptimal 
conditions - probably caused by the high input of organic debris, low salinities and/or 
poor oxygenation - may be the reason for the small size of the otherwise abundant 
Mytilus (C.) aquitanicus. 
Following the considerations of ßALDI (1973) for the Egerian mollusc faunas of Hungary, 
the fauna of Zelking corresponds to his Polymesoda-Tympanotonus-community, being 
best developed in shallow lagoons and estuaries. Salinity optima of the dominant taxa 
are generally thought to range from 3 to 10%o. 
The environmental interpretation also fits weil to the paleogeographic position of the 
section. During the first marine ingression in the Early Egerian the section was situated 
far in the Melk Bay which was protected at that time in southern and western direction 
by prominent crystalline swells (see also geological map in RoETZEL, 1983). 

4. Sections: Melk/Tunnel (Position: 48° 13' 00" N; 15° 21' 51" E) and Neuwinden/ 
Hydroplant (Position: 48° 13' 19" N; 15° 18' 18" E) (Lower Austria) -
Pielach Formation 

Both sections are close to Melk and represent short-lived outcrops during a tunneling 
and a hydroplant project. Rich and well-preserved mollusc faunas derived from these 
excavations allow an extraordinary insight into the small-scale facies patterns in Melk 
Bay. These patterns are reflected by several paleocommunities which exhibit rapid 
vertical and lateral changes in composition, whilst the pelitic sediment typically displays 
a rather homogeneous character. Additionally, these patterns document local oscillations 
of sea level and fluctuating freshwater influx, instead of one simple regression-transgres
sion cycle. 
During the tunneling at the section Melk/Tunnel, the complete Oligocene se
quence from basement via Pielach Formation to Melk Formation was exposed. The log 
started with several meters of greenish to gray-blue pelites of the Pielach Formation, 
overlying the crystalline relief. Upsection the pelites are intercalated by thin layers of 
sand, representing the gradual shift into the overlying Melk Formation. Due to a 
characteristic rootled bed and a discrete layer of large concretions in the top of the 
tunnel-log, the overlying part of the section Melk/Tunnel can be correlated with the 
corresponding succession at the section Melk/Wachberg in RmrzEL (1983, p. 160-165, 
layers 2-9). 
From the excavated material of the Pielach Formation several typical mollusc assembla
ges could be determined. 
The most abundant assemblage consists of Acanthocardia bo;orum and Anadara diluvii 
along with Crassostrea fimbriata, Mytilus (C.) aquitanicus, Polymesoda subarata sower
bii, Euspira helicina, and Calyptraea chinensis. 
Additionally, layers with nearly monospecific mass-occurrences of Hydrobia sp., Tympa
notonos margaritaceus, Turritella venus, Mytilus (C.) aquitanicus, or Crassostrea fim
briata appear. 

The section Melk/Tunnel is correlated with the nearby section Neuwinden, where the 
Pielach Formation is mainly represented by silty fine sand. The gastropod fauna is 
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roughly similar to that of Melk/Tunnel, whilst the bivalve association lacks the estuarine 
forms (Mytilopsis basteroti and Polymesoda subarata sowerbii) and oyster beds. Mo
reover, the documented faunas are usually more diverse without producing monospeci
fic associations. The prevailing taxa are glycymerids and venerids besides Saxolucina 
heberthi and Divaricel/a divaricata. 

Palecology: All the various paleo-communities of the two sections are bound to protec
ted environments of lagoons and estuaries. A flattish shoreline with extended mudflats 

Melk/Tunnel 

Gastropods Bivalves 

Neritina pieta f Mytilus (Crenamytilus) aquitanicus a 

Turritella (Haustatar) venus a Anadara diluvii a 

Granula/abium plicatum a Crassastrea fimbriata a 

Tympanatanas margaritaceus a Anamia ephippium a 

Melanapsis impressa f Dipladanta rotundata r 

Hydrobia sp. a Carbula (Caryacorbu/a) carinata r 

Euspira helicina a Acanthacardia bajarum f 

Calyptraea chinensis a Gari protraeta r 

Drepanacheilus (Arrhages) speciasus r Mytilapsis basteroti a 

Bullia hungarica r Palymesada subarata sawerbii f 

Ocenebra (Ocinebina) bistriata r Cardiapsis incrassata f 

Melangena semseyiana r Macracal/ista beyrichi r 

Melangena incornuta r r - rare 

Stenadrillia abe/iscus r f - frequent 

Ringicula (Ringiculella) auriculata paulucciae r a - very abundant 

Neuwinden/Hydroplant 

Gastropods Bivalves 

Turritella (Haustatar) venus a Mytilus (Crenamytilus) aquitanicus f 

Granu/alabium plicatum f Glycymeris latiradiata a 

Tympanatanas margaritaceus 
marphotype: calcaratus a Anamia ephippium f 

Euspira helicina r Saxa/ucina heberti a 

Calyptraea chinensis r Lucinella divaricata f 

Natica tigrina r Cardiidae gen. et sp. indet. a 

Bullia hungarica r Lutraria (Lutraria) sanna f 

r - rare Cardiapsis incrassata a 

f - frequent 

a - very abundant 
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bordering a shallow, well-protected lagoon favoured large populations of hydrobiids and 
potamidids. In these environements patches of Mytilus (C.) aquitanicus or Crassostrea 
fimbriata developed. Similar to many modern ocenebrids, the carnivorous Ocenebra 
bistriata was probably associated with these oysterbeds. Similarly, Calyptraea chinensis 
settled the secondary hardsubstrate of the mytilid-oyster biostromes. Partly exposed 
intertidal mudflats may be documented by the nearly monospecific Hydrobia sp. beds. 
Similar modern hydrobiid assemblages are known from the intertidal of the northern 
European coasts, where some species may appear in enormous masses of up to 7000 
specimens per 0.1 m2 (QumENS, 1997). 

Towards the lagoon the muddy bottom was inhabited by a diverse infaunal bivalve 
fauna, on which the large-sized melongenids fed. Very calm conditions are reflected by 
the often articulated valves of Anadara diluvii. 

5. Section: Melk/Wachberg (lower Austria) - Melk Formation 

The fauna derives from a sandpit at Melk, which was the focus of the sedimentological 
studies by RoETm (1983). lt was collected within a layer of yellowish sand with abundant 
concretions (= layer 9 in ROETZEL, 1983). RoETm interprets the concretions based on the 
amount of carbonate, resulting from the dissolution of coquinas, which now are preser
ved only patchily as hardly identifiable, limonitic casts and moulds. The sand was 
deposited in coastal environments and is related to the swash and breaker zones. 
All molluscs are only preserved as casts or moulds, and the specific identification is 
therefore often very difficult. 

Palecology: Despite the poor preservation and the small number of taxa, the fauna 
reflects littoral to shallow sublittoral conditions. Typical shoreline dwellers such as the 
potamidids and mytilids are mixed with sublittoral elements such as Arctica rotundata 
or Euthriofusus cf. szontaghi, indicating the formation of the coquinas by wave agita
tion. 

Gastropods Bivalves 

Ju;ubinus aff. multicingulatus f Mytilus (C.) haidingeri r 

Granulolabium plicatum f G/ycymeris Jatiradiata r 

Tympanotonos margaritaceus f Crassostrea fimbriata r 

Euspira cf. helicina r Habecardium tenuisulcatum r 

Euthriofusus cf. szontaghi r Arctica rotundata f 

Macrocallista beyrichi r 

r - rare 
f - frequent 
a - very abundant 
bivalves according to SrnN1NGER in Ronm (1983) (taxonomically revised) 
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6. Section: Krustetten/Tiefenfucha (lower Austria) - Ebelsberg Formation 
(Position: 48° 22' 01" N; 15° 39' 38" E) 

The outcrop was associated with a small rivulet in NW of Krustetten in Lower Austria 
during the 1970-80s. Unfortunately the realignment of the rivulet in the 1990s de
stroyed the outcrop and no fossils can be collected now. The greyish and dark-blue 
pelitic sediment bears scattered concretions of several dm diameter which contained 
most of the molluscs. Aragonitic shells are usually strongly dissolved and leaned. Fully 
preserved shells deriving from the less cemented pelites are rather rare. Generally, 
bivalves such as Thracia ventricosa, Ardica rotundata, Cyc/ocardia orbicularis, and 
Cordiopsis incrassata predominate the assemblage, whilst gastropods contribute only in 
small numbers to the mollusc fauna, both with regard to species and specimens. 

Palecology: The poor gastropod fauna is not very significant for palecological considera
tions. Xenophorids are sand and mud bottom dwellers which range from the shallow 
sublittoral down to more than 1400 m depth in all tropical and subtropical modern seas 
(KREIPL & ALF, 1999). Similarly, modern turritellids display a broad range of bathymetric 
requirements, being reported from intertidal environments down to the upper bathyal 
(NESBITI, 1995; RüTZEN-Kos1rzKAU, 1999). The palecological requirements of Drepanochei
lus speciosus have been studied in detail by BALDI (1973), who considers the animal to 
have lived mainly in the shallow to moderately deep sublittoral. 

Gastropods Bivalves 

Turritella (Haustatar) venus r Nuculana (Sacce//a) biali r 

Drepanochei/us (Arrhoges) speciosus r Glycymeris latiradiata r 

Xenophora cf. transiens r Costellamussiopecten? cf. northamptoni f 

Fasciolaria? plexa r Myrtea spinifera a 

Astarte hencke/iusiana f 

Cyclocardia orbicularis a 

Corbula (Varicorbula) gibba a 

Peronidia nysti r 

r - rare Macoma (Psammacoma) elliptica r 

f - frequent Arctica rotundata f 

a - very abundant Cordiopsis incrassata f 

Macrocallista beyrichi r 

Thracia ventricosa a 
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4. DISCUSSION 

4.1. The impact of geodynamics on the mollusc faunas 

Despite the geographic closeness of the Upper and Lower Austrian sections there are 
strong differences in the faunistic inventory. The east-west shifts in the composition of 
mollusc faunas are most obvious if attention is focused on the two typical oyster
assemblages of the investigation area. 

In the Upper Austrian part Pycnodonte gigantica callifera predominates the oyster
beds and forms thick coquinas in the outcrop Plesching (the so-called "Austernbank"). 
This oyster is accompanied by a characteristic brachiopd assemblage consisting of 
Terebratula cf. grandis and Discinisca steiningeri (RADWANSKA & RADWANSKI, 1989). The 
oyster-brachiopod paleocommunity favoured well-agitated, sandy environments in the 
littoral down to a few meters water depth under fully marine conditions. 

In contrast, in the eastern part of the investigation area the mollusc fauna inhabited 
extended mud flats and protected lagoons which suffered repeated salinity decreases. 
Thus the stenohaline Pycnodonte gigantica callifera is completely missing, which seems in 
all respects to be primary due to the very high fossilisation potential of oystershells. 
However, oysters are weil established in this area but are represented exclusively by the 
ubiquitous Crassostrea fimbriata. Typically the species is associated with potamidids, such 
as Tympanotonos margaritaceus and in smaller numbers by Granulolabium plicatum. As 
determined by BALDI (1973) and BARTHELT (1989), nearly identical paleocommunities from 
the Egerian of Hungary and Bavaria are interpreted as facies indices for lagoonal to littoral 
environments indicating oligo/mesohaline salinities. These oyster-dominated assemblages 
often pass into mytilid-potamidid assemblages mainly composed of Mytilus (C.) aquitani
cus, Tympanotonos margaritaceus, Polymesoda subarata sowerbii, and Cordiopsis incras
sata. Additionally, Granulo/abium plicatum, Neritina picta, Theodoxus crenulatus, and 
Melanopsis impressa co-occur in variable abundance. Some of these assemblages indicate 
even lower salinities and higher fluvial-estuarine influx. This is most pronounced in assem
blages with abundant Theodoxus crenulatus and Melanopsis impressa, both of which 
probably represent estuarine or even freshwater species. 

These faunistic differences between the mollusc faunas of Lower and Upper Austria 
along the Egerian coast are mainly due to tectonic predisposition (HARZHAUSER, 2000b). The 
NW-SE trending fault system limiting the Amstetten Fault block in the west caused steep and 
abrupt coastlines excluding extensive coastal flats. The formation of embayments along this 
coast, such as the Weizenkirchen, Eferding, Linz, and Gallneukirchen bays, was also associa
ted with the predominating fault system, resulting in open embayments which lacked 
protecting swells. In contrast, the strongly fissured eastern coastline displays an irregular relief 
with numerous highs and lows. Especially in the vicinity of Melk and Pöchlarn and less 
pronounced in the area of Krems, the embayments were protected by submarine highs and 
small crystalline islands resulting in a broad fringe of lagoons and mudflats. The faunas of 
Zelking and Melk/Tunnel are good examples of such lagoonal associations. 

4.2. Paleobiogeographic implications 

The presented mollusc fauna can be divided into at least four groups from the biogeo
graphers' point of view. The most important part, demonstrating the Paratethyan 
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identity of the fauna, consists of endemic taxa unknown from other biogeographic units. 
Among the gastropods Ocenebra bistriata, Bullia hungarica, and Fasciolaria? plexa are 
typical representatives of this endemic species group. In addition, within the studied 
samples, Xenophora cf. transiens, Calliostoma cf. hegeduesi, the Melongena incornuta
semseyiana species group and the bivalves Acanthocardia bojorum, Astarte hoelzli, and 
Lucinoma barrandei are characteristic for the Central Paratethys. 

The second !arge group represents species which display strong affinities to northern 
European bioprovinces. Among them Drepanocheilus speciosus, Galeodea megacephala, 
Ficus concinna, Stenodrilla obeliscus, Orthosurcula regularis, the Boreotrophon deshayesi
group, Glycymeris latiradiata, Peronidia nysti, Cyclocardia orbicularis, Pycnodonte giganti
ca callifera, and Saxolucina heberti are immigrants from the North Sea Basin where they are 
documented even in the Early Oligocene. Similarly, Nuculana mayeri is a heritage of the 
northern immigration, since it seems to evolve from the Rupelian Nuculana we5tendorpii. 

This strong "northern" aspect stands in contrast to the rather poor influence of the 
"southern", adjacent bioprovince - the Western Tethys Region. lf the cosmopolitan 
species are omitted, only Crassatella carcarensis, Costellamussiopeden? northamptoni 
and Angaria cf. scobina remain, pointing to a Western Tethyan origin. A surprising taxon 
of this group is represented by Angaria cf. scobina. During the Oligocene several 
Angaria species flourished in the coral reefs along the northern coast of the Western 
Tethys from ltaly via Greece to Iran (HARZHAUSER, 2000a). At that time the genus 
managed to enter the Paratethys as far north as Romania (Mo1mcu, 1972) but was rare 
in the north-western part of the early Central Paratethys. Additionally, Ficus cf. conditus 
and Natica tigrina seem to be of Western Tethyan origin. 

A smaller part of the fauna, mainly representing ecologically tolerant species, consists 
of wide-spread European species such as Granulolabium plicatum, Tympanotonos mar
garitaceus, Neritina picta, Euspira helicina, and Calyptraea chinensis. These are long
lived facies indices rather than biogeographic markers. Among the bivalves this "cosmo
politan" group is represented by Panopea menardi, Pholadomya puschi, Cordiopsis 
incrassata, Anomia ephippium, and Diplodonta rotundata. 

Hence, the Late Oligocene mollusc fauna of the Austrian Molasse Basin confirms the 
"northern" immigration as proposed by SENES (1958) and BALDI (1973). 

5. CONCLUSION 

Despite the faunistic differences of the Lower and Upper Austrian Oligocene mollusc 
faunas, which are due to different coastal morphology, the total species inventory 
coincides weil with the Late Oligocene faunas of Bavaria and Hungary. lt is not surprising 
that the brackish, lagoonal assemblages of Lower Austria display highest affinities with 
those of Bavaria, where similar conditions prevailed (see BARTHELT, 1989). These similari
ties are highest concerning species such as Melongena incornuta or Ocenebra bistriata, 
which are unknown from the synchronous assemblages of Hungary. On the other hand 
the fully marine fauna of Upper Austria consists nearly exclusively of species that are weil 
documented by BALDI (1973) from the Hungarian Late Oligocene. Thus the presented 
fauna turns out to be an excellent transition between these two classical Oligocene 
Central Paratethys sedimentation areas. 
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6. SYSTEMATIC PART 

Classis Gastropoda Cuv1ER, 1797 

Subclassis Neritimorpha GouKov & STARBOGATOV, 1975 

Superfamilia Neritoidea RAFINESOUE, 1815 
Familia Neritidae RAFINESOUE, 1815 

Genus Neritina LAMARCK, 1815 

Neritina pida (FERUSSAC, 1825) 

1856 Neritina picta FERUSSAC - HöRNES, p. 535, pi. 47, fig. 14. 
1896 Nerita picta var. taurinensis - SAcco, p. 51, pi. 5, fig. 52. 
1912 Nerita picta FERUSSAC - SCHAFFER, p. 170, pi. 54, fig. 33. 
1952 Cfithon (Vittocilthon) pictus pictus FERUSSAC - PAPP, p. 161, pi. 1, fig. 1, 2, 5-8, 25-28. 
1954 Clithon (Vittoclithon) pictus pictus FERUSSAC - PAPP, p. 21, pi. 5, fig. 1, 2, 3. 
1958 Cfithon pictus pictus FERUSSAC - SENES, p. 129. 
1966 Cfithonpictus FERUSSAC - STRAUSZ, p. 58, pi. 49, fig. 13-17. 
1971 Cfithon (Vittoclithon) pictus pictus FERUSSAC - STEININGER, p. 368, pi. 2, fig. 9, 10, pi. 3, fig. 3, 4. 
1973 Theodoxus (Vittoclithon) pictus FERussAc - BALDI, p. 243, pi. 24, fig. 1, 2, 7. 
1979 Cfithon (Vittoclithon) pictus pictus (FERUSSAC) - JURISIC-POLSAK, p. 14, pi. 1, fig. 1, 2. 
1989 Theodoxus (Vittoclithon) pictus FERUSSAC - BARTHELT, p. 35, pi. 12, fig. 7. 

lnvestigation area 
1882 Neritina picta FERUSSAC - T OULA, p. 198. 
1903 Neritina picta FERussAc - ABEL, p. 134. 
1905 Neritina picta FERUSSAC - ABEL, p. 356. 
1943 Neritina - SCHAFFER, p. 519 
1951 Neritina picta FERUSSAC - SCHAFFER & GRILL, p. 700 

Description: Small sized, spherical shell; spire hardly emerges from the body whorl, 
which almost completely covers the proceeding ones. Within the samples, strongly 
convex specimens prevail, whilst those with slightly concave flanks are rare. The shells 
bear their maximum width in the anterior third, where the convex base meets the flank. 
The aperture is wide, with a more or less dentate columellar lip, which is sunken into the 
aperture. Usually, the color ornament is preserved, displaying various kinds of patterns. 
The most common pattern consists of two bands of wide-spaced, V-shaped, blunt, axial 
lines; one situated close to the posterior suture and the second one coinciding with the 
transition from flank to base. Between these bands numerous close-spaced, axial lines 
produce, a dense somewhat irregular pattern. diameter: 5 mm, height: 4 mm. 
Material: Numerous well-preserved, coloured specimens, from Kendl, Viehdorf, Melk 
and Zelking. 
Lithostratigraphy: Pielach Formation. 

Remarks: The generic identification of this species as Neritina is problematic. Based on 
protoconch features it will be necessary to errect a new genus (see HARZHAUSER & KowALKE 
(in press) for detailed discussion). 
In respect to the vast variability of this species, concerning color ornament, it seems 
questionable whether the Oligocene Neritina buekkensis (TELEGD1-Rorn, 1914) and 
Neritina pilisensis (BALDI, 1973) represent valid species. 
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Distribution: The Neritina picta-group is a very abundant species during the Oligocene 
and Miocene in all European provinces. 

Genus Theodoxus MoNTFORT, 1810 

Theodoxus crenulatus (KLEIN, 1853) 

1870-75 Neritina crenulata KLEIN - SANDBERGER, p. 571, pi. 28, fig. 13. 
1856 Neritina Grateloupana FERussAc - HöRNES, p. 533, pi. 47, fig. 13a-c. 
1929 Theodoxus (Calverita) crenulatus crenulatus (KLEIN) - WENz, p. 2941, (cum syn.) 
1954 Theodoxus (Th.) crenulatus crenulatus (KLEIN) - PAPP, p. 22, pi. 5, fig. 4, 5. 
1973 Theodoxus (Theodoxus) crenulatus (KLEIN) - BALDI, p. 246, pi. 25, fig. 3-8. 

Remarks: This fluvial-estuarine species is documented only by few shells from Zelking. 
Despite the bad preservation, even fragments can be distinguished from the predomina
ting and somewhat similar Neritina picta (FERUSSAC, 1825.) by its dense, speckled, 
brownish color ornament. Rather complete specimens display depressed spherical shells 
which lack the distinct convexity between base and flank as observed in Neritina picta. 
In addition, Neritina picta is usually smaller than Theodoxus crenulatus. Unfortunately, 
no apertures are preserved. 
A comprehensive description with remarks on relationships with similar species is given 
in BALDI (1973) and HARZHAUSER (in press). 
Distribution: Theodoxus crenulatus (KLEIN) appears in the Central Paratethys during the 
Late Oligocene. According to BALDI (1973) it is also known from the North Sea Basin in 
the Oligocene. In the Early Miocene it reaches the French Atlantic coast. lt is one of the 
few gastropod species which managed to survive the water-chemistry crisis of the 
Sarmatian and displays its bloom in the Paratethys at that time. 

Subclassis Archaeogastropoda THIELE, 1925 

Ordo Vetigastropoda SALVINl-PLAWEN & HASZPRUNAR, 1987 
Superfamilia Fissurelloidea FLEMING, 1822 

Familia Fissurellidae FLEMING, 1822 
Subfamilia Emarginulinae GRAY, 1834 

Genus Emarginula LAMARCK, 1801 

Emarginula sp. 

lnvestigation area 
1969 Emarginula sp. - SrnNINGER, p. 42. 
1969 Emarginula sp. - RöGL & STEININGER, p. 48. 
1975 Emarginula sp. - SrnN1NGER, p. 218. 

Description: Small-sized, elongated patelliform shells. The shell is rather high conical 
with convex flanks and bears its apex at the beginning of the posterior shell-third. 
The sculpture is strongly abraded. Only one specimen shows some remnants of 
strong radial ribs, which are crossed by weaker growth lines. Diameter: 12 mm, height: 
4.5 mm. 
Material: 3 specimens form Plesching. 
Lithostratigraphy: Linz Formation 
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Remarks: Emarginula kitteli DREGER, 1892 from the Kiscellian of Bad Häring in Tirol, 
illustrated in LOFFLER (1999), differs in its more depressed shape and the denser radial 
ribbing. Numerous representatives of the genus are described from the Oligocene of the 
Mainz Basin and the North Sea Basin (see GüRs, 1995, KusTER-WENDENBURG, 1972, JANSSEN, 
1978a, 1978b), whilst little data exists on Paratethyan and Western Tethyan species. 
Among these "northern" species, Emarginu/a fasciata (KoENEN, 1867) displays some 
resemblance with the specimens from Plesching. 

Superfamilia Trochoidea RAFINEsouE, 1815 
Familia Trochidae RAFINEsouE, 1815 

Genus Jujubinus MoNTEROSATO, 1884 

Jujubinus aff. multicingulatus (SANDBERGER, 1860) 
PI. 1, Fig. 1 

? 1966 Jujubinus multicingulatus praestrigosus n. subsp. - BALDI, p. 87, pi. 6, fig. 3. 
? 1973 Jujubinus multicingulatus praestrigosus BALDI - BALDI, p. 240, pi. 23, fig. 7. 
? 1973 Jujubinus multicingulatus (SANDBERGER) - KusTER-WENDENBURG, p. 19, pi. 1, fig. 9. 
? 1995 Jujubinus multicingulatus (SANDBERGER) - GüRS, p. 37, pi. 5, fig. 1. 

lnvestigation area 
1975 Jujubinus multicingulatus ssp. - STEININGER, p. 219. 
1983 Trochus sp. - STEININGER in RornEL, p. 164. 

Description: Small-sized conical shells with an apical angle ranging between 70° and 
75°. The 5-6 whorls are hardly convex, separated by narrow sutures. The body whorl 
bears about 7 spiral ribs, with one slightly weaker secondary rib between two primary 
ones. About 1 O similar spiral ribs cover the flattish, feebly convex base, which passes 
through a marked angulation into the flank. Due to the covering by sediment, the 
umbilical features are rather obscure. Dense-spaced, prosocline growthlines cross the 
spiral ornamentation. Height: 7 mm, diameter 7 mm. 
Material: 2 shells from Plesching and 4 specimens from Melk. 
Lithostratigraphy: Linz Formation, Melk Formation. 

Remarks: The similar Jujubinus multicingulatus (SANDBERGER, 1960) was reported from 
the Egerian of the Central Paratethys by BALDI (1973) as the subspecies Jujubinus 
multicingulatus praestrigosus. This type is clearly not identical with the Austrian form, 
since it develops rather convex whorls and bears a well-rounded peribasal angulation. 
For the same reason BALD1's Hungarian form seems to differ from the type species on a 
higher taxonomic level than the subspecies level. The poor preservation of the shells, 
however, which all lack any reliable information on apertural and umbilical features, 
allows no clear specific identification. Nonetheless, the specimens from the Linz Forma
tion were identified by SrnNINGER (1975) as Jujubinus multicingulatus ssp. A comparison 
with specimens of Jujubinus multicingulatus from the Rupelian of Alzey at Weinheim 
revealed similarities concerning sculpture, but on the other hand most specimens of 
Jujubinus multicingulatus are slenderer and lack the slightly steplike profile of the 
Austrian shells. 
Distribution: Jujubinus multicingulatus (SANDBERGER, 1860) is described from the Rupelian 
of the Mainz Basin. lts occurrence in the Paratethys is doubtful. 
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Genus Calliostoma SwArNSON, 1840 
Subgenus Ampullotrochus MoNTEROSATO, 1890 

Cal/iostoma (Ampullotrochus) cf. hegeduesi BALDI, 1973 
PI. 1, Fig. 3 

? 1973 Cal/iostoma (Ampullotrochus) elegantulum hegeduesi nov. ssp. - BALDI, p. 239, pi. 23, 
fig, 4-5. 

lnvestigation area 
1975 Cal/iostoma (A.) elegantulum ssp. - SrnNINGER, p. 219. 
1975 Cal/iostoma elegantulum PH1L1PP1 ssp. - BALDI & SrnNINGER, p. 344, pi. 8, fig. 8. 

Description: Conical to slightly coeloconoid shell with flattend whorls and narrow 
sutures. The flanks of the whorls bear a row of spirally elongated nodes, which causes 
an indistinct swollen zone close to the adapical suture. A second, stronger swelling at the 
anterior suture is caused by two close spiral rows of distinct nodes. Due to these sutural 
swellings, the whorl seems to be slightly concave. Additionally, another weak spiral row 
of nodes is developed in the middle of the whorl. The body whorl is much broader and 
thus the outline of the shell becomes coeloconoid within its youngest part. A sharp, 
prominent angulation separates the flank from the flat base, which is sculptured by more 
than 13 spiral ribs. Diameter of fragment: 31 mm. 
Material: 2 casts from Plesching. 
Lithostratigraphy: Linz Formation. 

Remarks: The comparison of the well-preserved Hungarian specimen, illustrated in ßALDr 
(1973) together with the conspecific but poorly preserved specimens from Plesching 
with Calliostoma elegantulum (PHILIPPI, 1843) illustrated in SPEYER (1870), reveals distinct 
differences in sculpturing and size. This necessitates separating the Paratethyan form 
from the German type at the species level. 
Distribution: The species is only known from the Egerian of Hungary and Austria. 

Familia Turbinidae RAFINEsouE, 1815 
Genus Angaria ßOLTEN in RöorNG, 1798 

Angaria cf. scobina (BRONGNIART, 1823) 
PI. 1, Fig. 2 

1823 Delphinula scobina - BRONGNIART, p.57, pi. 2, fig. 7. 
1840 Delphinula scobina BRONGNIART - GRATELOUP, pi. 12, fig. 12-14. 
1861 Turbo scobinus D'ÜRBIGNY - M1cHELorn, p. 93. 
1870 Delphinula scobina BRONGNIART - FUCHS, p. 161. 
1885 Delphinula Scobina BRONGIART - TELLER, p. 196. 
1896 Delphinula scobina BRONGNIART var. - SAcco, 21, p. 51, pi. 4, fig. 62. 
1972 Angaria (Angaria) scobina (BRONGNIART) - MOISESCU, p. 69, pi. 36, fig. 8. 
1973 Angaria "scobina" (BRONGNIART) - TuRco, p. 15, pi. 1, fig, 1, 2. 
1973 Angaria calcar (LAMARCK) -TuRco, p. 15, pi. 1, fig. 3, 4. 
1974 Angaria (Angaria) scobina (BRONGNIART) - MOISESCU & MESZAROS, p. 23. 
1993 Angaria scobina (BRONGNIART) - BROGIATO, p. 243. 

Description: Depressed, trochoid shell with strongly step-like profile and rapidly increasing 
whorls. A distinct angulation separates the hardly convex flank from the also rather flat 
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sutural ramp. The sculpturing is largely destroyed, but as far as can be judged from the 
remaining parts of the shell, the flanks bear spiral ribs, and the angulation carries wide
spaced nodes. Spiral ribs are also visible on the sutural ramp of the last preserved whorl, 
which might also bear some radial rugae. diameter: 34 mm, height: 16 mm. 
Material: One specimen from Plesching. 
Lithostratigraphy: Linz Formation. 

Remarks: The identification of this rare but interesting form is obscured by the bad 
preservation. No resembling species has been described up to now from the Oligocene 
and Miocene of the Molasse Basin. The comparison with Angaria scobina from the 
Eocene and Oligocene of Northern ltaly and France and from the Late Rupelian and 
Early Chattian of Greece and Iran revealed high resemblance with the discussed speci
men concerning shape, outline, and sculpture. Angaria lima (LAMARCK, 1805), which is 
described from the Oligocene of Rumania (Mo1sEscu, 1974) and from the Eocene of 
France (CossMANN & P1ssARRO, 1910-13) is also very similar but lacks the strong nodes at 
the angulation, which are still visible even on the specimen from Plesching. 
The species is common in the Oligocene of the Mediterranean basins and becomes 
abundant in coral-bearing facies. Thus the scarceness of Angaria in the Paratethys can be 
explained easily by the absence of the required environments. The geographically closest 
occurrence of Angaria scobina is mentioned by TELLER (1885) from the Oligocene of 
Slovenia and by ßALDI (1986) from the Early Oligocene of Hungary. 

Distribution: Following TuRco (1973), who unites Angaria calcar (LAMARCK, 1805) with 
BRONGNIART's Angaria scobina, its range would be Eocene to Oligocene. Angaria scobina 
is a widespread species in the Oligocene Western Tethys. lt occurs in France, Northern 
ltaly, Greece, and the Central Iran. In the Paratethys it is a very rare species and is known 
only from Rumania, Hungary, Slovenia and now probably also from Austria. 

Subclassis Caenogastropoda Cox, 1959 

Order Cerithiimorpha GAurnv & STAROBOGATOV, 1975 
Superfamilia Cerithioidea FERRUsAc, 1819 

Familia Turritellidae LovEN, 1847 
Genus Turritella LAMARCK, 1799 

Subgenus Haustator MoNTFORT, 1810 

Turritella (Haustator) venus (d'ORBIGNY, 1852) 

1897 Turritella Sandbergeri MAYER-EYMAR - WOLFF, p. 266, pi. 25, fig. 24. 
1914 Turritella Sandbergeri MAYER - TELEGD1-Rorn, p. 35, pi. 4, fig. 21-24. 
1921 Turritella venus d'ORBIGNY - CossMANN & PEYROT, 73, p. 31, pi. 2, fig. 31, 32. 
1925 Turritella (Haustatar) venus d'ORBIGNY - PEYROT, p. 31, pi. 2, fig. 31-32. 
1952 Turritella venus d'ORBIGNY - AN1c, p. 37, pi. 9, fig. 10, 11. 
1958 Turritella venus d'ORBIGNY - SENES, p. 130, pi. 212, fig. 263-268. 
1962 Turritella venus d'ORBIGNY - HöLZL, p. 139, pi. 8, fig. 11,12. 
1963 Turritella venus d'ORBIGNY - BALDI, p. 84, pi. 5, fig. 1-3. 
1973 Turritella (Haustatar) venus d'ORBIGNY - SALDI, p. 249, pi. 28, fig. 1, 2. 
1975 Turritella (Haustatar) venus d'ORBIGNY - BALDI & SrnNINGER, p. 249, pi. 28, fig. 1, 2. 

lnvestigation area 
1853 Turritella acutangula BRoccH1 - CZJZEK, p. 275. 
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1868 Turritella sp. cf. turris BASEROT - Furns, p. 217. 
1891 Turritella sp. (cf. turris) - SuESS, p. 412. 
1933 Turritella cf. Geinitzi SPEYER - GRILL, p. 1. 
1943 Turritella cf. geinitzi SPEYER - SCHAFFER, p. 517. 
1953 Turritella sp. - SIEBER, p. 373. 
1953 Turritella cf. geinitzi SPEYER - S1EBER, p. 373. 
1969 Turritella (H.) venus d'ORBIGNY - STEININGER, p. 42, pi. 5, fig. 1a-c. 
1969 Turritella venus d'ORBIGNY - RöGL & SrnN1NGER, p. 48. 
1975 Turritella (H.) venus venus d'ORBIGNY - SrnN1NGER, p. 218. 
1983 Turritella sp. - SrnNINGER in Ronm, p. 141. 
1983 Turritella venus - STEININGER in Ronm, p. 164. 

Description: Medium-sized shells with convex whorls and deep sutures. The maximum 
diameter of the whorls is in the adapertural third. The early teleoconch-whorls bear two 
primary ribs which are soon accompanied by a third one. Between these three primary 
ribs, one or two secondary spiral-threads are intercalated, which grow as strong as the 
primary ribs within a few whorls. Furthermore a third generation of spiral-threads 
appears between some secondary and primary ribs, again attaining almost the same 
strength as the preceeding. Max. diameter: 16 mm. 
Detailed descriptions of this widespread species are given in SENES (1958) and BALDI 
(1973). 
Material: Numerous specimens from Kendl, Neuwinden, Tiefenfucha, Melk, Zelking, 
Pielach, Gallneukirchen and Plesching. 

Remarks: Turritella (Haustatar) venus (d'ORBIGNY) is ane of the mast abundant gastro
pods in some layers at Neuwinden and Kendl. Within the !arge populations several shells 
develap secondary ribs which are less prominent than the primary anes, thus strongly 
reminiscent of Turritella (Haustatar) venus margarethae GAAL 1937 /38. 
Distribution: Turritella (Haustatar) venus (d'ORBIGNY) is ubiquitous in the Oligocene of 
the Western and Central Paratethys (BALD1, 1973). In the Mediterranean area the species 
is recorded from the Oligocene of ltaly (see BALDI, 1973). In the Early Miocene the 
species vanishes from the Paratethys but is still represented in Greece (HARZHAUSER, 
2000a) and also reaches the Atlantic coast (CossMANN & PEYROT, 1921). 
lts occurrence in the Early Miocene of Marokko (LECOINTRE, 1952) is obscure, since the 
author gives neither a description nor an illustration af his specimens. 

Familia Potamididae ADAMS & ADAMS, 1854 
Genus Granula/abium CossMANN, 1889 

Granula/abium plicatum (BRUGUIERE, 1792) 
PI. 1, Fig. 7 

1823 Cerithium plicatum BRucu1f:RE - 8RONGNIART, p. 71, pi. 6, fig. 12. 
1856 Cerithium plicatum BRucu1f:RE - HöRNES, p. 400, pi. 42, fig. 6. 
1863 Cerithium plicatum BRUGUIERE div. var. - SANDBERGER, p. 96, pi. 8, fig. 6, pi. 9, fig. 1-7. 
1895 Granu/o/abium plicatum (BRucu1f:RE) div. var. - SAcco, p. 58, pi. 3, fig. 45-47. 
1896 Potamides papillatus SANDBERGER - PENECKE, p. 54, pi. 3, fig. 1-3. 
1912 Cerithium plicatum BRUGUIERE div. var. - SCHAFFER, p. 151, pi. 51, fig. 36-40. 
1925 Pirenel/a plicata (8Rucu1f:RE) - CossMANN & PEYROT, p.267, pi. 5, fig. 99-101, pi. 6, fig. 42-44. 
1965 Pirenel/a plicata plicata (BRucu1f:RE) - HöLZL, p. 261, pi. 3, fig. 10. 
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1972 Pirenella plicata (BRUGUIERE) - MOISESCU, p.89, pi. 29, fig. 20a, b. 
1973 Pirenella plicata (BRUGUIERE) - BALDI, p. 259, pi. 29, fig. 3. 
1986 Pirenella plicata (BRUGUIERE) - G1noN, et.al. p. 8, pi. 2, fig. 10, 11. 
1986 Granulo/abium plicatum (BRUGUIERE) - LozouET, p. 8, fig. 2 a-d, 4 f. 

lnvestigation area 
1853 Cerithium pidum BRoccH1 - CZJZEK, p. 275. 
1853 Cerithium lignitarum E1cHWALD - CZJZEK, p. 282. 
1868 Cerithium plicatum BRUGUIERE var. intermedium SANDBERGER - FUCHS, p. 217. 
1868 Cerithium plicatum BRUGUIERE var. multinodosum SANDBERGER - FUCHS, p. 217. 
1868 Cerithium plicatum BRUGUIERE var. Sabotti NvsT. - FucHs, p. 217. 
1868 Cerithium plicatum BRUGUIERE var. enodosum SANDBERGER - FUCHS, p. 217. 
1868 Cerithium plicatum BRUGUIERE var. pustulatum SANDBERGER - FUCHS, p. 217. 
1868 Cerithium elegans DEsH.AYES- FuCHs, p. 217. 
1882 Cerithium plicatum BRUGUIERE - TouLA, p. 198. 
1891 C. plicatum - Sum, p. 412. 
1903 Cerithium plicatum BRUGUIERE - ABEL, p. 134. 
1905 Cerithium plicatum BRoccH1 - ABEL, p. 356. 
1942 Cerithium plicatum BRUGUIERE - ELusoN, p. 38. 
1943 Cer. (Granulolabium) plicatum BRUGUIERE - SCHAFFER, p. 519 
1951 Cerithium plicatum ßRUGUIERE - SCHAFFER & GRILL, p. 700 
1953 Potamides plicatus (BRUGUIUERE) - SIEBER, p. 373. 
1964 c. plicatum BROCCHI - FUCHS, S. 284 
1983 Cerithium plicatum papillatum - STEININGER in ROETZEL, p. 164. 
1983 Pirenella plicata ssp. - STEININGER in ROETZEL, p. 169. 

Description: A medium-sized, slender, turriculate shell with flat whorls, incised sutures 
and an apical angle between 16° and 19°. The whorls carry four spiral ribs of equal 
strength and a fifth rather weak one which is often covered by the following whorl. Ribs 
usually bear 14 to 16 pearl-like nodes, slightly elongated parallel to the spiral ribs. 
Additionally, these nodes are often arranged in loose or distinct axial costae. The furrows 
between them are deeper than the intervals between the spiral ribs, but they are always 
incised by the spiral furrows. A sixth and seventh spiral thread with a !arge number of 
small knots are covered by younger whorls. Height: 24 mm, diameter: 6 mm. 
Material: Numerous specimens from Kendl, Pielach, Neuwinden, Zelking, Sitzental, 
Loosdorf, Viehdorf, and Melk. 

Remarks: In the literature the species Granulolabium plicatum (ßRUGUltRE) is divided into 
several subspecies because of its variable ornamentation. Nonetheless, most of these 
morphs seem to represent ecophenotypes rather than biological subspecies. In the 
investigation area, too, Granulolabium plicatum develops at least two morphotypes. 
The most frequent one occurs in !arge populations at Zelking, Neuwinden and Pielach and 
corresponds more or less to SANDBERGER's Granulo/abium plicatum papillatum (SANDBERGER, 
1863). The second type, though widespread, can be found in considerably smaller numbers 
typically at Kendl and Melk/Tunnel. This type differs in its smaller size and the slightly more 
delicate ornamentation. Since the common Tympanotonos margaritaceus (BRoccH1, 1814) is 
usually also represented by smaller and less ornamented shells at the section Melk/Tunnel, 
these dwarf potamidids may be a result of unfavourable ecological conditions. 
Similarly, LozouET (1986), as a result of his statistical analysis, concludes that a splitting 
of Granulolabium plicatum in subspecies is untenable. 
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Distribution: Widespread in the Oligocene and Early Miocene of the Boreal, the Parate
thys, the Mediterranean and the Atlantic bioprovinces. 

Genus Tympanotonos SCHUMACHER, 1817 

Tympanotonos margaritaceus (BRoccH1, 1814) 
PI. 1, Fig. 4-6 

1814 Murex margaritaceus - BRocrn, p. 447, pi. 9, fig. 24. 
1856 Cerithium margaritaceum BRoccH1 - HöRNES, p. 404, pi. 42, fig. 9. 
1863 Cerithium margaritaceum BROCHHI var. calcaratum GRATELOUP - SANDBERGER, p. 106, pi. 8, fig. 2. 
1888 Potamides promargaritaceus SAcco div. var. - SAcco, p. 13, pi. 6, fig. 1-23 
1888 Potamides margaritaceus BRoccH1 var. - SAcco, p.21, pi. 7, fig. 30, 31. 
1895 Tympanotomus calcaratus promargaritaceus - SAcco, 17, p. 47, pi. 3, fig. 14. 
1897 Potamides margaritaceus (BRoccH1) - WoLFF, p. 270, pi. 25, fig. 18-21. 
1910 Potamides (T.) margaritaceus (BROCCH1) div. var. - V1GNAL, p. 168, pi. 8, fig. 25-29. 
1912 Cerithium margaritaceum BROCCHI - SCHAFFER, p. 154, pi. 52, fig. 1, 2. 
1921 Tympanotonus margaritaceus (BRoccH1) div. var. - CossMANN & PEYROT, p. 248, pi. 6, fig. 60, 

64, 67, pi. 7, fig. 1, 2, 6, 7. 
1952 Tympanotonus margaritaceus (BRoccH1) - AN1c, p. 40, pi. 10, fig. 10-12. 
1966 Potamides (Tymp.) margaritaceus BRoccH1 - STRAusz, p. 163, fig. 68. 
1973 Tympanotonus margaritaceus (BRoccH1) - SALDI, p. 260, pi. 29, fig. 1, 2. 
1983 Mesohalina m. margaritacea margaritacea (BRoccH1) - W1rnssCHLAGER, p. 58, pi. 1, fig. 1. 
1983 Mesohalina m. margaritacea nondorfensis (SAcco) - W1rnsscHLAGER, p. 59, pi. 1, fig. 2. 
1983 Mesohalina m. margaritacea calcarata (GRATELOUP) - W1rnsscHLAGER, p. 60, pi. 1, fig. 3a, b. 
1989 Tympanotonus margaritaceus (BROCCH1) - BARTHELT, p. 39, pi. 12, fig. 1. 
1995 Mesohalina m. margaritacea (BRoccH1) - KADOLSKY, p. 15, pi. 2, fig. 18. 
1996 Tympanotonos (T.) margaritaceus (BRoccH1) - TANER, p. 69, pi. 2, fig. 3, 3a. 
1996 Tympanotonos (T.) margaritaceus (BRoccH1) - TANER, p. 69, pi. 2, fig. 5, 5a. 
1998 Mesohalina ("Tympanotonus") margaritacea nondorfensis SAcco - ScHULTZ, p. 54, pi. 20, 

fig. 16a, 16b. 

lnvestigation area 
1882 Cerithium margaritaceum BRoccH1 - TouLA, p.198. 
1856 Cerithium margaritaceum BRoccH1 - PosEPNY, p. 164. 
1868 Cerithium margaritaceum BROCCHI - FucHs, p. 217. 
1868 Cerithium lamarckii DESHAYES - FUCHS, p. 217. 
1891 Cerithium margaritaceum 8RoccH1 - SuESS, p. 412. 
1903 Cerithium margaritaceum BRoccH1- ABEL, p. 134. 
1905 Potamides margaritaceus BRoccH1 - ABEL, p. 356. 
1936 Cerithium margaritaceum BRoccH1 - ELusoN, p. 140. 
1942 Cerithium margaritaceum BRoccH1 - ELusoN, p. 38. 
1943 Cerithium (Tympanotomus) margaritaceum BRoccH1 - SCHAFFER, p. 517, 519. 
1951 Cerithium (Tympanotomus) margaritaceum BRoccH1 - SCHAFFER & GRILL, p. 700 
1953 Tympanotonus margaritaceus BRoccH1 - S1EBER, p. 373. 
1964 Cerithium margaritaceum BRoccH1 - FuCHs, S. 284 
1983 Tympanotonus margaritaceus margaritaceus - STEININGER in RmTZEL, p. 164. 
1983 Tympanotonus margaritaceus calcaratus - STEININGER in RmrzEL, p. 164, 169. 

Description: A high conical, stocky shell with flat whorls and insignificant sutures, 
causing a rather straight outline of the spire. Only the body whorl and the latest two 
spire-whorls are somewhat stepped because of the strong and prominent row of pearl-
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like to slightly spiny granules at the posterior suture. Two weaker spiral strings of 
granules run anterior to the sutural one. While on early whorls the strings are equally 
spaced with granules of same strength, on later whorls the interspace anterior to the 
adapical string becomes markedly wider than that between the following two, and a 
secondary spiral string of small nodes is intercalated. Similarly, a distinctly less prominent 
spiral string of nodes runs at the anterior suture. On the body whorl the granules of the 
strengest, adapical string often become feebly elongated perpendicular to the axis, 
whereas the abapical strings bear opisthocline elongated granules. 
The wing-like aperture consists of callous lips, forming the broad, short siphonal and 
adapical channels. A sharp fold is developed slightly anterior to the median line of the 
columella; towards the columellar-lip this fold becomes a broad swelling with a strong 
main fold in the middle and a very weak anterior secondary one. 
Former apertures are sometimes preserved as narrow crests of the body whorl and the 
penultimate one. 
Additionally, a comprehensive description of the species based on a statistical analyses of 
Oligocene populations is given in W1rnsscHLAGER (1983). 
Material: One of the most common gastropods at the Lower Austrian sections. The 
species is known from Kendl, Neuwinden, Sitzenthal, Melk, Viehdorf, Petzenkirchen, 
Pielach, and Zelking. 

Remarks: In her description of "Mesohalina margaritacea calcarata (GRATELOUP, 1840)", 
W1rnsscHLAGER (1983) emphasizes the close relationship between "Mesohalina margarita
cea calcarata" and "Mesohalina margaritacea margaritacea". Since she examined selected 
specimens with typical representatives of each taxon, she treated the types as distinct 
subspecies. Own observations, however, furnished evidence, that calcaratus-types may 
exist synchronously and sympatrically with the less ornamented margaritaceus-types. This 
fad was observed by the present author at the Aquitanian section Kalochion in the 
Mesohellenic Trough, where both types co-occur (HARZHAUSER, 2000a). Additionally, within 
the investigation area this can be stated at least for the section Kendl. On the other hand, 
calcaratus-types predominate at Neuwinden nearly exclusively, whilst the close section 
Melk/Tunnel revealed mainly margaritaceus-types. This fully corresponds to observations 
of Recent populations of the potamidid Tympanotonos fuscatus (L1NNO at the Camerooni
an coast (BANDEL & KowALKE, 1999). According to BANDEL & KowALKE (1999) the animal 
develops two morphotypes. The "fuscatus-morph" develops spines and a coarse granula
tion, whilst the "radula-morph" is characterised by its weaker sculpturing. Because of the 
equivalent radula of both types and because of rare transitional morphs (PLAZIAT, 1977), 
both varieties are treated as belonging to the same species by most modern authors. 
Nevertheless - as usually seen in the morphotypes of Tympanotonos margaritaceus - the 
varieties of Tympanotonos fuscatus have been observed to form pure populations at a 
distinct locality. Co-occurrence as weil as transitional types are the exception. 
Therefore, corresponding to Tympanotonos fuscatus as described by BANDEL & KowALKE 
(1999), the various types of Tympanotonos margaritaceus should be treated as belonging 
to one species, which develops morphological varieties but no biological subspecies. 
The validity of the genus Mesohalina was criticised by LozouET (1986), whereas KADOLSKY 
(1995) suggests that W1rnsscHLAGER's genus is justified, based on the distinct development 
of early spiral-ribs. Recently, a detailed study of the protoconch and the early teleoconch 
in HARZHAUSER & KowALKE (in press) proved that the species is a Tympanotonos s.s. 
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Distribution: The species is wide-spread in the Oligocene of Europe (BALDI, 1973) and 
vanishes during the Early Miocene when it occurs in the Paratethys, the Mediterranean 
and the Atlantic provinces. 

Familia Melanopsidae ADAMS, H. & A., 1854 
Genus Melanopsis FE:RussAc, 1807 

Melanopsis impressa KRAuss, 1852 s.I. 
PI. 1, Fig. 9 

1856 Melanopsis impressa KRAuss - HöRNES, p. 596, pi. 49, fig. 10. 
1917 /18 Melanopsis (Lyrcaea) impressa KRAuss - CossMANN & PEYROT, 70, p. 490, pi. 16, fig. 88, 89. 
1966 Melanopsis impressa KRAuss - STRAusz, p. 126, pi. 40, fig. 7-11. 
1969 Melanopsis (Lyrcaea) impressa impressa KRAuss - TEJKAL & al., p. 197, pi. 98, fig. 10-11. 
1971 Melanopsis impressa impressa KRAuss - SrnN1NGER, p. 377, pi. 3, fig. 9. 
1973 Melanopsis impressa hantkeni HOFMANN - BALDI, p. 258, pi. 27, fig. 1-3. 
1975 Melanopsis impressa hantkeni HOFMANN - BALDI & SrnN1NGER, p. 344, pi. 3, fig. 5. 
1989 Melanopsis aquensis GRATELOUP - BARTHELT, p. 38, pi. 12, fig. 4. 
1989 Melanopsis hantkeni HOFMANN - BARTHELT, p. 38, pi. 12, fig. 5. 
1996 Melanopsis impressa hantkeni HOFMANN - TANER, p. 69, pi. 2, fig. 2, 2a. 
1998 Melanopsis impressa impressa KRAuss - SCHUL TZ, p. 54, pi. 20, fig. 14. 

lnvestigation area 
1853 Melanopsis Martyniana F~RussAc - CzizEK, p. 275. 
1868 Melanopsis callosa BRAUN - FuCHs, p. 217. 
1905 Melanopsis Hantkeni BRoccH1 - ABEL, p. 356. 
1905 Melanopsis aquensis GRAmouP - ABEL, p. 356. 
1943 Melanopsis - SCHAFFER, p. 519 
1951 Melanopsis - SCHAFFER & GR1LL, p. 700 
1983 Melanopsis sp. - STEININGER in ROETZEL, p. 169. 

Description: A spindle-shaped shell with acute apical-angle, flat spire-whorls, and indi
stinct sutures. The body whorl bears a slight angulation separating the feebly concave 
sutural-ramp from the convex base. The height to diameter ratio varies notably within one 
population, producing elongated fusiform types as weil as depressed stocky shells. Similar
ly, the strength of the angulation fluctuates, resulting in rather ovoidal forms to strongly 
shouldered types. The aperture is oval, oblique with a narrow, short siphonal canal and 
strongly callous inner lip which covers the base partly. Height: 20 mm, diameter: 12 mm. 
Material: 16 specimens from Zelking, St. Pölten, Melk, and Pielach. 
Lithostratigraphy: Pielach Formation 

Remarks: In respect to the morphological variabilty of the impressa-group and regarding 
the usually sympatric occurrences of many so-called species and subspecies related to 
Melanopsis impressa, it seems questionable whether the Paratethyan shells referred to 
Melanopsis aquensis (GRATELOUP, 1838) , Melanopsis callosa BRAuN in SANDBERGER, 1863, 
and Melanopsis hantkeni HOFMANN, 1870 represent valid species. Herein, the authors 
consider especially Melanopsis hantkeni to represent rather one morphotype of the 
highly variable Melanopsis impressa, which has priority over HOFMANN's hantkeni. 
Minor differences in shell-morphology are of little taxonomic significance but correspond 
rather to environmental influence. In this sense STEININGER et al. (1971 ), too, rejected any 
subspecific splitting of the species. 
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Distribution: The species occurs in various subspecies in the Oligocene of the Paratethys 
(BALDI, 1973; WOLFF, 1897) as weil as in Oligocene deposits of Greece (PENECKE, 1896), 
during the Early and Middle Miocene it is a common shell in the Paratethys and the 
Mediterranean area, and extends into the Late Miocene in the Paratethys and into the 
Late Pliocene in the Mediterranean (RusT, 1997). 

Superfamila Rissooidea GRAY, 1847 
Familia Hydrobiidae TROSCHEL, 1857 
Genus Hydrobia HARTMANN, 1821 

Hydrobia sp. 

7 1897 Hydrobia ventrosa MoNTAGU - WoLFF, p. 289. 
7 1973 Hydrobia ventrosa (MoNTAGu) - BALDI, p. 249, pi. 26, fig. 6. 
7 1983 Hydrobia ventrosa (MONTAGU) - BARTHELT, p. 36, pi. 12, fig. 6. 

lnvestigation area 
1905 Hydrobia ventrosa MONT. - ABEL, p. 356. 

Material: numerous fragmentary shells from Melk. 
Lithostratigraphy: Pielach Formation. 

Remarks: The shells of hydrobiids appear in enormous, nearly monospecific masses 
within some clayey beds at Melk. Traditionally, these shells, which are also common in 
Egerian deposits of Hungary and Bavaria, are identified as Hydrobia ventrosa (MoNTAGU, 
1803), a Recent European species. This designation seems to be rather vague, because 
the shells are usually badly preserved as fragments or at least strongly deformed. 
However, the poor preservation of the Austrian material hinders any identification on 
the species level. 

Superfamilia Xenophoroidea TROSCHEL, 1852 
Familia Xenophoridae PHILIPP!, 1853 

Genus Xenophora F1scHER, 1780 

Xenophora cf. transiens SAcco, 1896 

1856 Xenophora cumulans (BRONGNIART) - HöRNES, p. 443, pi. 44, fig. 13. 
1896 Xenophora cumulans BRoNGNIART var. transiens - SAcco, p.23. 
1912 Xenophora cumulans var. transiens SAcco - SCHAFFER, p. 170, pi. 54, fig. 34, 35. 
1958 Xenophora cumulans var. transiens SAcco - HöLZL, p. 203, pi. 16, fig. 14. 
1963 Xenophora cumulans transiens SAcco - STEININGER, p. 52,53, pi. 10, fig. 2a, b. 
1971 Xenophora cumulans transiens SAcco - SrE1N1NGER, p. 389, pi. 8, fig. 6, 7. 

lnvestigation area 
1969 Xenophora deshayesi (M1cHELom) - RöGL & STEININGER, p. 48. 
1975 Xenophora deshayesi (M1CHELOm) - SrE1N1NGER, p. 218. 

7 1983 Xenophora sp. - STEININGER in ROETZEL, p. 141. 

Description: Broad, slightly cyrtoconoid shells with obtuse apical angle ranging from 85° 
to 91°. Specimens with few agglutinations develop flattend or weakly convex whorls. 
Most casts from Plesching, however, display deep grooves at the sutures of the adult 
whorls, resulting from !arge pebbles of up to 15 mm in diameter. On early whorls the 
agglutinated pebbles are distinctly smaller. Therefore the outline of the casts becomes 
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somewhat stepped towards the aperture. Due to the large agglutinations the shell 
surface of these specimens is very wavy. The base is flattish and is bordered by a narrow 
peripheral flange. lts inner lip forms a delicate callus. 

apical angle (approx.) height 
85° 15 mm 
91° 26 mm 
90° 14 mm 

Material: 7 fragmentary casts from Plesching. 
Lithostratigraphy: Linz Formation, Ebelsberg Formation ? 

diameter 
34 mm 
43 mm 
23 mm 

Remarks: The species can be distinguished from other Oligocene xenophorids by its 
cyrtoconoid spire and the obtuse apical angle, which results in a rather depressed shell 
outline. The typical Miocene Xenophora deshayesi (M1cHELorn, 1847), which appears 
during the Late Oligocene, can be distinguished by its low apical angle and by the 
coalescing and never stepped whorls. Ten representatives of this species from the Early 
Miocene of France and the Middle Miocene of Austria revealed an average apical angle 
of 77° and a mean diameter/height ratio of 1.76. Similarly, Xenophora scrutaria (PHllPPI, 
1843) from the Rupelian of Weinheim displayed a rather low apical angle of 82° and a 
diameter/height ratio of 1.45 (n=12). Additionally, the latter species is usually distinctly 
smaller than X. transiens and X. deshayesi. Poor preservation, however, allows no 
distinct determination of any cast from Plesching. Especially the apical angles are often 
obscured by heavy deformation. 

According to SAcco (1896) the Early Miocene shells from Austria are not identical with 
the Eocene species and thus he introduced the subspecies Xenophora cumulans tran
siens, referring to the illustration in HORNES (1856, pi. 44, fig. 13). As far as can be judged 
from the illustrations in BRONGNIART (1823) and CossMANN & P1ssARRO (1910), Xeno
phora cumulans (BRONGNIART, 1823) differs markedly by its spiral ornamentation of 
the base, whilst Xenophora transiens lacks this feature (compare basal view of X. 
transiens in STEININGER, 1963). Since modern workers such as PoNDER (1983) and KREIPL & 
ALF (1999) stress the importance of the basal sculpturing of xenophorids, it seems 
justified to separate also Xenophora cumulans and Xenophora transiens at the species 
level. 
Distribution: Xenophora transiens is described from the Early Miocene of Austria and 
Bavaria. Due to the insufficient descriptions, the identification of many Mediterranean 
and Paratethyan Oligocene xenophorids, assigned to Xenophora cumulans (e.g., FuCHs, 
1870; Mo1sEscu, 1972; Mo1sEscu & MESZAROS, 1974) is unclear. These specimens might 
partly represent Xenophora transiens as weil. 
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Superfamilia Calyptraeoidea LAMARCK, 1809 
Familia Calyptraeidae LAMARCK, 1809 

Genus Calyptraea LAMARCK, 1799 

Calyptraea chinensis (L1NNE, 1758) 
PI. 1, Fig. 12 

1856 Calyptraea Chinensis L1NNE - HöRNES, p. 632, pi. 50, fig. 17, 18. 
1870 Calyptraea (lnfundibulum) chinensis (LINNE) - SPEYER, p. 192, pi. 21, fig. 5. 
1896 Calyptraea chinensis L1NNE div. var. - SAcco, p. 29, pi. 4, fig. 6. 
1897 Calyptraea sinensis L1NNE - WOLFF, p. 264, pi. 25, fig. 8. 
1912 Calyptraea Chinensis (L1NNE) - SCHAFFER, p. 168, pi. 54, fig. 20, 21. 
1964 Calyptraea chinensis (L1NNE) - ANDERSON, p. 223, pi. 18, fig. 145. 
1966 Calyptraea chinensis (L1NNE) - STRAusz, p. 209, pi. 77, fig. 1, 2. 
1973 Calyptraea chinensis (L1NNE) - BALDI, p. 264, pi. 31, fig. 1, 2. 
1978a Calyptraea (Calyptraea) chinensis (L1NNE) - JANSSEN, p. 83. 
1978b Calyptraea (Calyptraea) chinensis (L1NNE) - JANSSEN, p. 189. 
1984 Calyptraea (Calyptraea) chinensis (L1NNE) - JANSSEN, p. 187, pi. 8, fig. 1, pi. 52, fig. 7. 
1994 Calyptraea chinensis (L1NNE) - BANDEL & R1EDEL, p. 337. 
1995 Calyptraea (Calyptraea) chinensis (L1NNE) - BALUK, p. 174, pi. 3, fig. 3-5. 

lnvestigation area 
1936 Calyptraea sinensis (L1NNE) - ELLISON, p. 140. 
1942 Calyptrea sinensis L1NNE - ELusoN, p. 38. 
1953 Calyptraea chinensis (L1NNE) - S1EBER, p. 373. 

Description: Concentric, depressed conical shells with subcentral apex. The protoconch 
consists of little more than one whorl, which passes into a smooth, convex juvenile shell. 
The convexity of the whorl soon decreases and the adult shell becomes rather flattish 
towards the periphery. lts shell surface is usually smooth, but develops some growth 
lines, and may also carry small scales or tiny pearls on the late parts of the shell. 
Diameter: 13-17 mm. 
Material: 8 shells from Melk/Tunnel and from Neuwinden. 
Lithostratigraphy: Pielach Formation. 

Remarks: Calyptraea chinensis is treated as a direct descendent of the Rupelian Calyptraea 
striatella (Nvsr, 1845) by JANSSEN (1978b) and BANDEL & R1rnEL (1994). The separation of 
Calyptraea chinensis from the ancestor-species based only on the outer shell features is 
very difficult. According to JANSSEN (1978b), Calyptraea striatella has a larger apex, a 
protruding protoconch and somewhat inflated whorls. However, the comparison with 
Calyptraea chinensis from the Miocene of the Vienna Basin revealed high variability 
concerning the convexity and the height of the apex. Therefore at least the latter features 
mentioned by JANSSEN seem to be of little value. Generally, typical representatives of 
Calyptraea chinensis develop smooth shells which bear only growth lines. This stands in 
contrast to the described specimens, which exhibit several tiny scales or pearls along the 
growth lines, thus being strongly reminiscent of the sculpture of the Early Oligocene 
Calyptraea striatella as illustrated in Nvsr (1845), KusTER-WENDENBURG (1973) and MüLLER 
(1983). On the other hand, several specimens of Calyptraea chinensis from the Miocene 
of the Paratethys (BALUK, 1995) and the North Sea (JANSSEN, 1984), but also Recent 
representatives (PoPPE & Garn, 1991 ), exhibit an equivalent sculpturing. Detailed investi
gations of the striatella/chinensis group might reveal a single chronospecies. 
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Distribution: The species appears in the Chattian in the North Sea Basin and in the 
Egerian in the Paratethys, and settled all European bioprovinces during the Miocene. 
Calyptraea chinensis is common in the modern Mediterranean-Atlantic Region but is 
mentioned even from the Miocene of the western lndo-Pacific by VREDENBURG (1928). 

Superfamilia Stromboidea RAFINESOUE, 1815 
Familia Aporrhaidae MöRCH, 1852 
Genus Drepanocheilus MEEK, 1864 

Subgenus Arrhoges GABB, 1868 

Drepanocheilus (Arrhoges) speciosus (SCHLOTHEIM, 1820) 

1973 Drepanochei/us speciosus (SCHLOTHEIM) - BALDI, p. 268, pi. 30, fig. 3, 4, pi. 31, fig. 3, 4, (cum 
syn.) 

1983 Arrhoges (Arrhoges) speciosus (SCHLOTHEIM) - MüLLER, p. 43, pi. 2, fig. 3-6. 
1986 Aporrhais speciosa SCHLOTHEIM - G1noN & al„ pi. 2, fig. 31a. 
1997 Drepanocheilus (Arrhoges) margerini (KoNINCK) - GRüNDEL, p. 5, pi. 1, fig. 3-5. 
1998a Drepanocheilus (Arrhoges) speciosus (SCHLOTHEIM) - WELLE, p. 150 (cum syn.) 

lnvestigation area 
1953 Arrhoges speciosa (SCHLOTHEIM)? - SIEBER, p. 373. 
1969 Drepanochei/us speciosus megapolitana (BEYRICH) - SrnNINGER, p. 42, pi. 5, fig. 4. 
1969 Drepanochei/us speciosus megapolitana (BEYRICH) - RöGL & SrnN1NGER, p. 48. 
1975 Drepanocheilus speciosus (SCHLOTHEIM) - STEININGER, p. 218. 
1983 Drepanocheilus speciosus ssp. - STEININGER in RmTZEL, p. 141. 

Description: The casts and moulds correspond to the descriptions given by BALDI (1973). 
Only one mould from Melk/Tunnel shows the digitation, whilst all other specimens are 
very fragmentary. This specimen bears a very lang posterior digit (c in SrRAusz, 1966) and 
a narrow wing, thus being strongly reminiscent of the morphotype usually identified as 
Drepanocheilus (Arrhoges) speciosus digitata (TELEG01-RoTH, 1914). 

Material: 2 casts from Plesching and Krustetten and 1 mould from Melk. Further 
specimens are recorded from Eisenhub/Braunau and Loosdorf. 
Lithostratigraphy: Linz Formation, Melk Formation, Pielach Formation, Ebelsberg Formation. 

Remarks: The species is quite variable concerning shell-size, digitation and ornamenta
tion, resulting in several descriptions of morphotypes, such as Drepanochei/us (Arrhoges) 
speciosus margerini (KoNINCK, 1837), Drepanochei/us (Arrhoges) speciosus megapolita
na (BEYRICH, 1854), Drepanochei/us (Arrhoges) speciosus unisinatus (SANDBERGER, 1863), 
Drepanocheilus (Arrhoges) speciosus digitatus (TELEGD1-RoTH, 1914), and Drepanochei
lus (Arrhoges) speciosus serus (SrnNINGER, 1963). The status as a biological subspecies 
seems to be rather vague for most of these forms. 
Distribution: The species has an extraordinarily wide distribution during the Oligocene, 
when it is recorded from the North Sea Basin, the Mainz Basin, the Paris Basin, and the 
Molasse Basin. In the Paratethys it extends into the Early Miocene and is recorded from 
Austria and Bavaria. 
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Superfamilia Cypraeoidea RAFINEsouE, 1815 
Familia Cypraeidae RAFINEsouE, 1815 

Genus Cypraea L1NNE, 1758 

Cypraea? sp. 

? 1973 Zonaria globosa (DuJ.) - BALDI, p. 279, pi. 34, fig. 4, 6. 

lnvestigation area 
1969 Cypraea sp. - STEININGER, p. 42. 
1969 Cypraea sp - RöGL & SrnN1NGER, p. 48. 
1975 Zonaria sp. (? z. globosa) - STEININGER, p. 218. 

Material: Two casts from Plesching, diameter: 14 mm, height: 21 mm. 
Lithostratigraphy: Linz Formation. 

Remarks: The fragmentary preservation of the casts ailows no specific identification. 
Generaily, cypraeids are rare in the Oligocene Paratethys. BALDI (1973) mentions only 
Zonaria globosa (DuJARDIN, 1837) and Zonaria subexcisa (BRAuN, 1850) from the Hunga
rian Egerian. One of the fragments fits weil to BALDl's iilustration (pi. 34, fig. 4) of 
"Zonaria globosa (forma subglobosa)" regarding the broad aperture and the stout sheil 
and is probably identical with that taxon. 
Distribution: The probably identical Zonaria globosa is known from the Late Oligocene 
of the Paratethys (BALDI, 1973) and becoms common during the Early Miocene in the 
Mediterranean and the Atlantic (CossMANN & PEYROT, 1922). 

Superfamilia Naticoidea Forbes, 1838 
Familia Naticidae Forbes, 1838 

Subfamilia Polinicinae Gray, 1847 
Genus Euspira AcAss1z, 1839 

Euspira helicina (BRoccH1, 1814) 
PI. 1, Fig. 8 

1856 Natica he/icina BRoccH1 - HöRNES, p. 525, pi. 47, fig. 6,7. 
1914 Natica helicina BROCCHI - TELEGDl-ROTH, p. 31. 
1962 Polynices (Lunatia) catena achatensis (REcwz) - HöLZL, p. 154, pi. 8, fig. 22, 23. 
1963 Lunatia catena helicina BROCCHI - STEININGER, p. 50, pi. 10, fig. 8. 
1966 Natica (Lunatta) catena helicina BRoccH1 - SrRAusz, p. 228, fig. 108, pi. 48, fig. 13-16, 

pi. 49, fig. 1-8. 
1969 Polinices (Euspira) he/icinus helicinus (BRocrn) - JANSSEN, p. 163, pi. 4, fig. 17-21, pi. 5, 

fig. 1-3, (cum syn.) 
1971 Lunatia catena he/icina BROCCHI - STEININGER et al., p. 394, pi. 7, fig. 6,7. 
1973 Polinices (Lunatia) catena helicina (BRoccH1) - BALDI, p. 273, pi. 33, fig. 1. 
1998 Lunatia catena helicina (BRoccH1) - SCHuLTZ, p. 58, pi. 22, fig. 11. 

lnvestigation area 
1969 Polinices (Lunatia) catena achatensis DE KoKNINCK - SEININGER, p. 42, pi. 5, fig. 3. 
1969 Polinices catena achatensis (DE KoKNINCK) - RöGL & SrE1N1NGER, p. 48. 
1975 Polinices (Lunatia) catena ssp. - STEININGER, p. 218. 

Description: A comprehensive description and discussion of the Euspira helicina-group 
is given by JANSSEN (1969). The specimens from Melk/Tunnel display a remarkable 
variability of spire height and encompass elongated sheils with high spire as weil as 
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nearly spherical shells. In contrast, the population is very homogeneous concerning shell 
size and umbilical features. The latter are characterised by a deep and open umbilicus, 
narrowed by a weak funiculus which terminates in a distinct callus. The callus usually 
develops a faint embayment along the base of the penultimate whorl. Typically the 
whorls bear a very shallow concavity close to the posterior suture. Height: 7 mm, 
diameter: 8 mm. 
Material: Several shells from Melk/Tunnel and Kendl; some naticids from Plesching and 
Neuwinden are probably also identical with that species. 
Lithostratigraphy: Linz Formation, Pielach Formation. 

Remarks: The shells fully correspond to those from the Middle Miocene of the Vienna 
Basin in the collection of the NHMW and are clearly conspecific. As one of the most 
common naticids in the Paratethys the animal is found in nearshore environments where 
it tolerated fluctuating salinities, as weil as in deeper-water environments. Within the 
investigation area the species is very abundant in the vicinity of Melk and is probably also 
represented at Plesching and at Neuwinden, but a distinct identification of these speci
mens is hindered by the poor preservation. 
Distribution: According to JANSSEN (1969) the Euspira helicina-species group is a wi
despread naticid during the Oligocene and Miocene of Europe. In the Central Paratethys 
the species group appears during the Oligocene and is the only naticid that managed to 
pass the Badenian/Sarmatian boundary, which is a further hint to the high ecological 
tolerance of the species. 

Subfamilia Naticinae FoRBES, 1838 
Gattung Natica ScoPOLI, 1777 

Natica tigrina (DEFRANCE, 1825) 
PI. 1, Fig. 10 

1856 Natica millepundata LAMARCK - HöRNES, p. 518, pi. 47, fig. 1, 2. 
1912 Natica mil/epundata LAMARCK - SCHAFFER, p. 165, pi. 54, fig. 5-7. 
1952 Natica tigrina DEFRANCE - GuaERT, p. 255, pi. 2, fig. 3. 
1958 Natica millepundata LAMARCK. - HöLZL, p. 210, pi. 19, hig. 4, 4a. 
1966 Natica millepunctata LAMARCK - SrRAusz, p. 225, pi. 48, fig. 5-12. 
1973 Natica millepundata tigrina DEFRANCE - BALDI, p. 275, pi. 33, fig. 6 (cum syn.). 

1995 Natica tigrina Röo1NG - BALUK, p. 194, pi. 15, fig. 10-14. 

Description: A deformed specimen consisting of four whorls with a low spire. The whorls 
are convex but become slightly flattish close to the posterior suture. Although the body 
whorl is partly damaged, the base and umbilicus are weil preserved. The inner lip is 
straight and borders a deep, uncovered umbilcus which is partly filled by a flat funiculus. 
Diameter: 24 mm. 
Material: 1 shell from Neuwinden. 

Remarks: The species is very rare at the investigated sections. Nonetheless, several 
unidentifiable casts of naticids from Plesching and Melk resemble Natica tigrina in size 
and outline. A comprehensive discussion of the synonymy of the species is given by 
BALUK (1995) and a discussion of the morphology of the Natica tigrina-species group is 
given by JANSSEN (1969). 
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Distribution: The species appears in the Central Paratethys in the Oligocene (Austria, 
Hungary) and extends into the Badenian. Natica tigrina is a widespread species in the 
Miocene of all European bioprovinces. 

Superfamilia Cassoidea LATREILLE, 1825 
Familia Cassidae LATREILLE, 1825 

Genus Galeodea L1NcK, 1807 (syn. Cassidaria LAMARcK; 1810) 

Galeodea megacepha/a (PHILIPPI, 1843) 
PI. 1, Fig. 11 

1843 Pyrula megacephala n. sp. - PH1L1PP1, p. 26, pi. 4, fig. 18. 
1854 Cassidaria Buchii BoLL - BEYRICH, p. 484, pi. 12, fig. 2, 3. 
1897 Cassidaria Buchii ßOLL - WmFF, p. 273, pi. 26, fig. 8. 
1914 Cassidaria nodosa (SmANDER) var. Buchii BOLL - TELEGD1-Rorn, p. 29, pi. 3, fig. 3. 
1937 Cassidaria nodosa SmANDER var. Buchii BoLL - VENzo, p. 38, pi. 2, fig. 22-23. 
1952 Cassidaria nodosa (SOLANDER) - GöRGES, p. 84. 
1958 Cassidaria nodosa nodosa (SOLANDER) - SENES, p. 150. 
1958 Cassidaria nodosa (SOLANDER) var. Buchii BmL - SENES, p. 150. 
1962 Pha/ium nodosum SoLANDER - HöLZL, p. 158, pi. 9, fig. 5. 
1963 Cassidaria nodosa SoLANDER - BALDI, p. 89, pi. 6, fig. 4. 
1973 Cassidaria nodosa (SoLANDER) - BALDI, p. 281, pi. 35, fig. 1-2. 
1975 Cassidaria nodosa SOLANDER - BALDI & SrnNINGER, p. 345, pi. 4, fig. 1-2. 
1978b Cassidaria megacepha/a (PH1L1PP1) - JANSSEN, p. 198, pi. 14, fig. 87. 

lnvestigation area 
1896 Cassidaria sp. - SuESS, p. 415. 
1903 Cassidaria spec. - SuEss in ABEL, p. 133. 
1969 Cassidaria nodosa (SOLANDER) - STEININGER, p. 42, pi. 5, fig. 5. 
1969 Cassidaria nodosa (SoLANDER) - RöGL & SrnN1NGER, p. 48. 
1975 Cassidaria nodosa (SoLANDER) - SrnN1NGER, p. 218. 
1975 Cassidaria nodosa (SOLANDER) - STEININGER, p. 220, pi. 4, fig. 1, 2. 

Description: lnflated, globular shell with short spire and long, deflected siphonal canal. 
The body whorl carries 4 rows of marked nodes. The spines which probably protruded 
from these nodes are missing due to the preservation as internal mould. The most 
prominent row is close to the adapical suture, whilst the following three rows are slightly 
less pronounced. Weak spiral threads run between these rows. max. diameter: 34 mm. 
Material: Numerous casts and fragments from Plesching. 
Lithostratigraphy: Linz Formation. 

Remarks: The form is clearly conspecific with the shell from the Hungarian Egerian 
described by BALDI (1973) as Cassidaria nodosa (SoLANDER in BRANDER, 1766). This iden
tification was criticised by JANSSEN (1978b), who assigns the Late Oligocene representa
tives with four to five rows of nodes to Ga/eodea megacephala (PH1L1PP1, 1843). The 
similar Ga/eodea depressa BucH, 1831 has tobe treated as a distinctly separate species 
based on its characteristic sculpture. Weaker, but more numerous nodes and a stronger 
spiral ornamentation clearly distinguish Ga/eodea depressa from G. megacepha/a. This 
point of view is also supported by the observation of BALD! (1973) that the species from 
the Hungarian Oligocene lack any morphological transitions. According to the data 
presented by GüRs (1995), the Late Oligocene Ga/eodea depressa and Ga/eodea mega-
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cephala might represent sister species, deriving from the ancestral Galeodea nodosa, 
which is restricted to the interval from the Middle Eocene up to the Rupelian (JANSSEN, 
1978b; GüRS, 1995; LöFFLER, 1999). 
Whilst both Late Oligocene species are recorded from the Hungarian Egerian (TELEGDl
RoTH, 1914; ßALD1, 1973), in Austria only Ga/eodea megacepha/a is known from the 
sublittoral sands of Plesching. A considerable number of casts which most probably also 
represent the species documenta large population of this echinovorous .gastropod at the 
Upper Austrian coast. 
Distribution: The first occurrence of Ga/eodea megacephala is reported by GüRs (1995) 
from the Rupelian of the North Sea Basin, where the species becomes most abundant 
during the Chattian. In the Central Paratethys Galeodea megacepha/a appears in the 
Egerian of Hungary and Austria. From the adjacent Western Tethys Region it is recorded 
from the Chattian of Northern ltaly by VENZO (1937). In all bioprovinces the species is 
clearly restricted to the Oligocene. 

Superfamilia Ficoidea Meek, 1864 
Familia Ficidae MEEK, 1864 

Genus Ficus BornN 1N RöD1Nc, 1798 

Ficus concinnus (ßEYRICH, 1854) 
PI. 1, Fig. 13 

1854 Pyrula concinna - BEYRICH, p. 775, pi. 18, fig. 7, 8. 
1854 Pyrula simplex - ßEYRICH, p. 777, pi. 15, fig. 3. 
1860 Pyru/a imbricata - SANDBERGER, pi. 17, fig. 8. 
1863 Pyrula concinna BEYRICH - SPEYER, p. 184, pi. 33, fig. 15a-c. 
1863 Pyrula Simplex BEYRICH - SPEYER, p. 187, pi. 33, fig. 16, 17. 
1896 Pyrula concinna BEYRICH - K1ssL1NG, p. 36, pi. 3, fig. 14. 
1897 Ficula concinna BEYRICH - WOLFF, p. 274, pi. 26, fig. 11. 
1962 Pirula concinna BEYRICH - HöLZL, p. 162, pi. 9, fig. 9. 
1973 Ficus concinnus (BEYRICH) - BALDI, p. 283, pi. 36, fig. 4-5. 
1973 Ficus (Ficus) concinnus (BEYRICH) - KUSTER-WENDENBURG, p. 97. 
1978a Ficus concinnus (BEYRICH) - JANSSEN, p. 94. 
1978b Ficus concinnus (BEYRICH) - JANSSEN, p. 200, pi. 14, fig. 90. 
1983 Ficus (Ficus) concinnus (BEYRICH) - MüLLER, p. 45, pi. 2, fig. 16. 
1983 Ficus concinnus (BEYRICH) - GüRs, p. 69, pi. 5, fig. 109. 
1995 Ficus concinnus (BEYRICH) - GüRS, p. 92, pi. 15, fig. 8. 
1997 Ficus concinnus (BEYRICH) - GRONDEL, p. 5. 
1998b Ficus concinna (BEYRICH) - WELLE , p. 152. 
1999 Ficus concinna (BEYRICH) - DucKHEIM & al., p. 40. 

lnvestigation area 
1936 Pyru/a concinna (BEYRICH) - ELLISON, p. 140. 
1942 Pyrula concinna BEYRICH - ELusoN, p. 38. 
1953 Ficus concinnus (BEYRICH) - S1rnrn, p. 373. 
1975 Ficus concinna ßEYRICH - SrnNINGER, p. 218. 

Description: Small- to medium-sized, pear-shaped shells with small but emerging spire. 
The body whorl is inflated, rounded, and bears its maximum diameter approximately in 
its middle. No sutural ramp or shelf is developed. The sculpture is usually abraded in most 
specimens from Plesching. Only few shells still exhibit an ornament of densly spaced 
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spiral ribs which are crossed by slightly weaker axial ribs, producing a cancellate pattern. 
Secondary spiral ribs are missing. Max. diameter: 22 mm. 
Material: Numerous casts from Plesching. 
Lithostratigraphy: Linz Formation, Melk Formation, Pielach Formation. 

Remarks: Shape and ornament allow a certain identification of the casts. Especially the 
typical spire and the well-rounded adapical part of the body whorl distinguish them from 
shells of Ficus conditus (BRONGNIART, 1823). Additionally, none of the specimens bears any 
secondary spiral ribs, which would be characteristic for Ficus conditus. GüRs (1995) treats 
Ficus simplex (BEYRICH, 1854) and Ficus imbricata (SANDBERGER, 1860) as synonyms of F. 
concinnus. 
Distribution: An ubiquitous Oligocene species in the North Sea Basin, the Mainz Basin 
and in the Western and Central Paratethys. 

Ficus cf. conditus (BRONGNIART, 1823) 

1823 Pyrula condita - BRONGNIART, p. 75, pi. 6, fig. 4. 
1856 Pyrula condita BRoNGNIART - HöRNES, p. 270, pi. 28, fig. 4-6. 
1914 Pyrula condita BRONGNIART - TELEGDl-ROTH, p. 29, pi. 4, fig. 9. 
1922 Pirula condita BRONGNIART - CoSSMANN & PEYROT, p. 333, pi. 10, fig. 46. 
1962 Pirula condita BRONGNIART - HöLZL, p. 162, pi. 9, fig. 10. 
1966 Pirula condita BRONGNIART - STRAUSZ, p. 254, pi. 57, fig. 4-6. 
1973 Ficus conditus (BRoNGNIART) - BALD1, p. 284, pi. 36, fig. 1, 2. 
1984 Ficus (Ficus) condita (BRoNGNIART) - JANSSEN, p. 211, pi. 59, fig. 1. 
1995 Ficus (Ficus) condita (BRoNGNIART) - BALUK, p. 204, pi. 17, fig. 7-9. 
1998 Ficus (Ficus) condita BRONGNIART - SCHULTZ, p. 62, pi. 24, fig. 7. 

lnvestigation area 

1969 Ficus cf. condita (BRoNGNIART) - SrE1N1NGER, p. 42. 
1969 Ficus cf. condita (BRoNGNIART) - RöGL & SrE1N1NGER, p. 48. 
1975 Ficus condita (BRONGNIART) - STEININGER, p. 218. 

Remarks: One fragment of a medium-sized Ficus from Plesching differs in its ornamen
tation from the predominating Ficus concinnus (BEYRICH, 1854) by its wider spiral ribbing 
and the less strict, slightly wavy axial ribbing. Weak secondary spiral ribs might be 
present but the preservation is too poor for any detailed description. 
Distribution: Ficus conditus appears in the Late Oligocene in the Western Tethys Region 
and in the Western and Central Paratethys and becomes ubiquitous during the Miocene 
in all European bioprovinces. 

Section Stenoglossa Bouv1ER, 1887 
Superfamilia Muricoidea RAFINESOUE, 1815 

Familia Muricidae DA CosrA, 1776 
Genus Boreotrophon F1scHER, 1884 

Boreotrophon (s. lat.) capito (PHILIPPI, 1843) vel Boreotrophon deshayesi (Nvsr, 1836) 

1973 Hexaplex (Muricantha) deshayesi (Nm) - BALDI, p. 287, pi. 38, fig. 1, 2, cum syn. 

1999 Eopaziel/a capito (PHILIPPI) - DucKHEIM & al, p. 40, cum syn. 

1999 Eopaziel/a deshayesi (Nvsr) - DucKHEIM & al. p. 41, cum syn. 

707 



lnvestigation area 
1969 Hexaplex sp. - STEININGfR, p. 42. 
1969 Hexaplex sp. - RöGL & SrnNINGER, p. 48. 
1975 Hexaplex cf. deshayesi (Nvsr) - SrnNINGER, p. 218. 

Description: Only a body whorl is preserved. The characteristic features for the identi
fication of the fragment are the narrow, sharp and wide-spaced axial ribs and the 
angulation of the whorl which separates a flat sutural ramp from the rather flat flank of 
the strongly contracting base. Diameter: 14.5 mm. 
Material: 1 fragment of the body whorl. 
Lithostratigraphy: Linz Formation. 

Remarks: GüRs (1995) erected the genus Eopazie/la for the two very similar species 
Eopaziella capito and Eopazie/la deshayesi. However, the new taxon has to be treated as 
numen nudum, since it was only described in an unpublished thesis. The two species have 
been variously identified as Hexaplex, Murex, Trophon, Aspella, and Boreotrophon on the 
generic level. Even the specific separation of the taxa has been controversial for decades 
as weil. SCHAFFER (1912), TELEGD1-RoTH (1914), NoszKY (1936), and GöRGES (1952) interpre
ted the differences as subspecific, whilst KoENEN (1867) and BALDI (1973) united both taxa 
in deshayesi. Recently, GüRs (1995) and DucKHEIM et al. (1999) emphasized that a clear 
separation of the species can only be based on the analysis of the protoconchs. 
Distribution: The species-group is widespread during the Oligocene from the North 
Sea Basin and Mainz Basin to the Paratethys where it is known from Bavaria, 
Austria, Hungary, and Slovakia. In the Paratethys Boreotrophon capitoldeshayesi extends 
into the Early Miocene of Austria and Bavaria (HöRNES, 1856; SCHAFFER, 1912; HöLZL, 1958). 

Genus Ocenebra LEACH in GRAY, 1847 
Subgenus Ocinebrina JoussEAUME, 1880 

Ocenebra (Ocinebrina) bistriata (GüMBEL, 1861) 
PI. 2, Fig. 7, 8 

1861 Fusus (?) bistriatus nov. spec. aff. F. abbreviatus LK. - GüMBEL, p. 94. 
1897 Murex bistriatus GüMBEL - WoLFF, p. 279, pi. 27, fig. 3. 
1957 Ocinebrina bistriata (GüMBEL) - HöLZL, p. 74. 
1989 Ocinebrina bistriata (GüMBEL) - BARTHELT, p. 41. 

Description: A fusiform shell with high, somewhat gradate spire. Spire whorls are convex 
without a distinct shouldering, whilst the body whorl develops a narrow sutural ramp. A 
characteristic muricid spiral-ornamentation covers the entire shell surface without produ
cing spines. The body whorls carry about 10 broad and rounded varices which become 
narrow-spaced and prominent towards the apex. Aperture partly destroyed; outer lip is 
missing. The convex body whorl contracts rapidly into the short base, which terminates 
in a short, deflected siphonal canal. Height: 23 mm, diameter: 14 mm. 
Material: 1 shell and several fragments from Melk/Tunnel. 
Lithostratigraphy: Pielach Formation. 

Remarks: The (sub)generic determination follows HöLZL (1957), as the fragmentary 
preservation of the Austrian material allows no critical investigation concerning the 
superspecific rank of the taxon. 
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Surprisingly, the species is unknown from the diverse Hungarian Oligocene gastropod 
fauna. Chicoreus (Foveomurex) trigonalis (GAsoR, 1936) differs by its lower number 
of wide-spaced varices. Additionally, its spire whorls are more depressed. Similarly, 
the Hungarian Ocinebrina trivaricosa (BALDI IN BALDI et al., 1964) develops fewer varices 
and bears three very prominent main varices on the body whorl. Finally, Hadriana 
egerensis (GAsoR, 1936) develops a charactersitic sutural ramp and displays a coalescing 
spire. 
According to HöLZL (1957) and BARTHELT (1989) this rare species is restricted to brackish 
environments. 
Distribution: The species is only known from the Egerian of Melk and Bavaria. 

Superfamilia Buccinoidea RAFINESOUE, 1815 
Familia Melongenidae G1LL, 1867 

Genus Melongena SCHUMACHER, 1817 

Melongena semseyiana (ERoös, 1900) 
PI. 2, Fig. 3 

1900 Pyrula Semseyiana - ERoös, p. 262. 
1906 Melongena Deschmanni nov. form. - HOERNES, p. 1521, pi. 1, fig. 1. 
1912 Melongena (Myristica) Rotkyana nov. spec. - KNm, p. 83, pi. 9, fig. a-c. 
1916 Melongena Semseyiana ERoös - BuKowsK1, p. 9-10, in text. 
1952 Melongena lainei (BASTEROT) - AN1c, p. 43, pi. 11, fig. 5, 6. 
1964 Ga/eodes semseyiana (ERoös) - BALDI, p. 174, pi. 2, fig. 10. 
1973 Galeodes semseyiana (ERoös) - BALDI, p. 295, pi. 40, fig. 1, 2, pi. 51, fig. 8. 
1999 Melongena semseyiana (ERoös) - M1Kuz, p. 30, pi. 1-4. 

Description: Small sized, juvenile fusiform shell consisting of the body whorl and a spire 
fragment. The spirewhorl is high and produces a strongly stepped outline; its flanks are 
straight or even somewhat projecting and pass into a flat sutural shelf or ramp via a 
sharp shoulder. This angulation is sculptured by 8 prominent spines. The very low
angled sutural ramp carries 4 to 5 blunt spiral cords, separated by deep furrows. The 
base is covered by numerous spiral cords and bears a row of spines in its anterior third. 
Height: 53 mm, diameter: 34 mm. 
Material: 1 shell from Melk/Tunnel. 
Lithostratigraphy: Pielach Formation. 

Remarks: The high morphological variability of many melongenids (as documented by 
FuJ1MoTO, 1999, for Semifusus sazanami or by DoLLFUS, 1888, and SrRAusz, 1966, for 
Melongena cornuta) makes a clear identification as distinct biological species extremely 
difficult for many fossil "species" in the literature. However, the single, juvenile shell 
corresponds weil to the representatives of Melongena semseyiana as illustrated in BALDI 
(1973) and M1Kuz (1999). A slight difference is the sutural shelf, which differs - although 
very low-angled - from the flat sutural shelf of typical representatives of Melongena 
semseyiana. Concerning this feature, the Austrian type is closer to the Croatian shells in 
AN1c (1952), which in addition also lack the extremely strong spines of 8AL01's shells. Both 
the Austrian and the Croatian specimens very closely resemble the Early Miocene 
Melongena /ainei (BASTEROT, 1825). A reliable difference is the less stepped spire outline 
of Melongena /ainei, due to the higher spire whorls of Melongena semseyiana. But the 
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more important feature seems to be the distinctly higher body whorl of Melongena 
semseyiana in contrast to the rapidly contracting and short last whorl of Melongena 
lainei. From the authors' point of view the various Oligocene melongenids of the 
Paratethys which are referred to as Me/ongena lainei in the literature (e.g., in BARTHELT, 
1989 and WOLFF, 1897) probably represent this morph of Melongena semseyiana. In 
contrast, specimens with strongly coalescing spire, such as "Melongena Noszky" in GAAL 
(1937/38) or "Galeodes /ainei /ainei" in SENES (1958), belong to the Melongena basi/ica 
(BELLARDI) -group. 

Distribution: Melongena semseyiana (ERoös) is known from the Egerian of the Parate
thys and was found in Austria, Hungary, Slovenia and Croatia. In addition, the species 
is probably also represented in Bavaria and by a strongly sculptured type in the Early 
Chattian of the Mesohellenic Trough in Greece (HARZHAUSER, 2000a). 

Melongena incornuta (HöLZL, 1962) 
PI. 2, Fig. 1, 2 

1962 Ga/eodes incornutus nov. sp. - HöLZL, p. 173, pi. 10, fig. 1, 1a. 
? 1992 Melongena sp. - HAGN et al., p. 158, pi. 40. 

lnvestigation area 
1882 ?Pyrula cornuta Ac.Ass1z - TouLA, p. 198. 
1903 ?Pyrula cornuta Ac.Ass1z - ABEL, p. 134. 

Description: Medium-sized, stocky-fusiform shells of up to 7 whorls. Early spire whorls 
are rather high and produce a stepped outline. The spire is tall and narrow, whilst the 
body whorl expands considerably. The flanks of the spire whorls are straight. The shells 
lack prominent spines but develop only reduced, broad nodes along the shoulder. Fully 
grown specimens develop a rounded shoulder, resulting in a pyriform outline. 
One specimen shows an arched siphonal fasciole, which hardly rises from the shell. 
Besides the spines, the ornamentation of the morphotype corresponds fully to that of the 
co-occurring Melongena semseyiana. 
height: 92 mm diameter: 62 mm 

83 mm 55 mm 
64 mm 44 mm 

Material: 3 shells from Melk/Tunnel (Pielach Formation); in addition, TouLA (1882) 
mentioned melongenids also from Viehdorf. 
Lithostratigraphy: Pielach Formation. 

Remarks: HöLZL (1962) based his Galeodes incornutus on the absence of spines, which 
he thought to be a feature sufficient enough to separate his form from the sculptured 
Melongena /ainei (BASTEROT, 1825) In fact, the shells differ from Melongena lainei in the 
same way as Melongena semseyiana (ERoös, 1900) because of the high spire whorls and 
because of the higher and convex body whorl. On the other hand, the separation of 
Melongena incornuta from Melongena semseyiana is based at first sight on the absence 
of the spines as weil. As documented by the rather weak sculpturing of the Croatian 
specimens of Melongena semseyiana in AN1c (1952), however, the spines of this species 
display considerably variations in strength. Therefore, Melongena incornuta might also 
represent a morphotype of Melongena semseyiana with strongly reduced sculpture. Due 
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to the poor information on the variability of the rarely reported Melongena semseyiana, 
the two taxa are still treated as different species herein. 

Distribution: The species is only known from the Late Oligocene of Bavaria and Austria. 

Familia Fasciolariidae GRAY, 1853 
Subfamilia Fasciolariinae GRAY, 1853 
Genus Euthriofusus CossMANN, 1901 

Euthriofusus cf. szontaghi NoszKY, 1936 

1936 Euthriofusus szontaghi nov. sp. - NoszKY, p. 70, pi. 5, fig. 2. 
1936 Euthriofusus szontaghi nov. sp var. alternans - NoszKY, p. 70, pi. 5, fig. 4. 
1973 Euthriofusus szontaghi NoszKY - BALDI, p. 299, pi. 42, fig. 3. 

Description: Two casts consisting of three spire whorls and the strongly convex body 
whorl. The last whorl is broad, weil rounded without a distinct shoulder. The base contracts 
abruptly in the narrow siphonal canal. Even the cast still displays strong axial ribs, which are 
approximately as wide as the spaces between them. Height: 15 mm, diameter: 9 mm. 
Material: 2 casts from Melk. 
Lithostratigraphy: Melk Formation. 

Remarks: Due to the very poor preservation the specific identity of the casts remains 
doubtful. Additionally, the casts are considerably smaller than the Hungarian representatives 
of Euthriofusus szontaghi. Nonetheless, the apical-angle and the broad body whorl allow a 
clear distinction from morphologically similar taxa such as Aquilofusus loay (NoszKY, 1936). 
Distribution: Euthriofusus szontaghi is only known from the Hungarian Egerian. 

Genus Fasciolaria lAMARCK, 1799 

Fasciolaria? plexa (WoLFF, 1897) 
PI. 2, Fig. 6 

1897 Fusus (Fasciolaria?) plexus - WoLFF, p. 282, pi. 26, fig. 9. 
1897 Fasciolaria (Fusus?) plexa - WoLFF, pi. 27, fig. 4. 
1914 Fasciolaria plexa WmFF -TELEGD1-Rorn, p. 15, pi. 1, fig. 13-15. 
1936 Fasciolaria plexa (WOLFF) - NoszKv, p. 70. 
1952 Fasciolaria (P/europloca) plexa (WOLFF) - HAGN & HöLZL, p. 46. 
1958 Fasciolaria (P/europloca) plexa (WüLFF) - HöLZL, p. 248, pi. 21, fig. 4. 
1963 Fasciolaria ex aff. plexa (WoLFF) - BALDI, p. 92, pi. 6, fig. 12. 
1973 Fasciolaria plexa (WoLFF) - BALDI, p. 301, pi. 42, fig. 8. 
1975 Fasciolaria plexa (WOLFF) - BALDI & SrnNINGER, p. 108. 

Material: 1 deformed cast from Tiefenfucha (Ebelsberg Formation), height: 24 mm, 
diameter: 15 mm and 1 cast from Plesching (Linz Formation), diameter: 27 mm. 

Remarks: In contrast to the statement of WoLFF (1897), who emphasized similarities of 
sculpturing of his species with that of the Middle Miocene Fasciolaria pyrulaeformis 
HoERNES & Au1NGER, 1890, the comparison with the holotype of the younger form 
revealed marked differences in node arrangement. Nonetheless, the bad preservation of 
the Oligocene specimen from Tiefenfucha allows no revision of the traditional generic 
classification within the fasciolarids. 
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Distribution: The species seems to be restricted to the Egerian and the Eggenburgian of 
the Central and Western Paratethys. 

Familia Nassariidae IREDALE, 1916 
Genus Bullia GRAY, 1833 

Bullia hungarica (GAaoR, 1936) 
PI. 2, Fig. 4 

1936 Caminella hungarica n. sp. - GAsoR, p. 3, pi. 1, fig. 4. 
1936 Caminella hungarica GAsoR. var. simplex nav. var. - NoszKY, p. 104. 
1973 Bullia hungarica (GAsoR) - BALDI, p. 297, pi. 39, fig. 4-6. 
1975 Bullia hungarica (GAsoR) - BALDI & SrnNINGER, p. 345, pi. 3, fig. 3, pi. 10, fig. 5-6. 

Description: A medium-sized Bullia having 6 convex whorls, which bear their maximum 
diameter in their anterior third. The blunt axial ribs are narrow-spaced and are crossed by 
finer but distinct spiral ribs. Close to the posterior suture some shells develop a very weak 
concavity or flat, narrow sutural ramp. Usually the axial ribs become weaker within this area 
and rarely may even be disconnected. Height: 14 mm, diameter: 9 mm (slightly deformed). 
Material: Several shells from Melk and Kendl. 
Lithostratigraphy: Pielach Formation. 

Remarks: As pointed out by BALDI (1973), the discrimination between Bullia hungarica 
and Bullia flurli (GüMBEL, 1861) is problematical. Both taxa are described as rather 
variable (WOLFF, 1897, BALDI, 1973). Especially the strength and density of the axial 
ribbing and the development of a more or less distinct sutural ramp are documented as 
very mutable features. Therefore it is rather likely that Bullia hungarica will turn out to 
be a junior synonym of Bullia flurli (GüMBEL, 1861 ). 
Among the Austrian representatives the typical concave sutural ramp is hardly recognisable. 
A similar type was described by NoszKY (1936) as Cominella hungarica simplex. Later this 
splitting was rejected by BALDI (1973), who identifies even shells with fully convex whorls as 
Bullia hungarica (see BALDI, pi. 39, fig. 6 and BALDI & STEININGER, pi. 10, fig. 6.). 

Superfamilia Volutoidea RAFINESOUE, 1815 
Familia Volutidae RAFINESOUE, 1815 
Genus Volutilithes SwAINSON, 1829 

Volutilithes cf. permulticostata TELEGD1-Rorn, 1914 

1914 Valutilithes permulticoststa n. sp. - TELEGD1-Rorn, p. 26, pi. 4, fig. 3-5. 
1973 Valutilithes permulticostata TELEm-RoTH - BALDI, p. 305, pi. 43, fig. 6-7. 
1975 Valutilithes permulticostata TELEGDl-ROTH - BALDI & STEININGER, p. 346, pi. 7, fig. 2-3. 

lnvestigatian area 
1903 Valuta - ABEL, p. 117. 
1922 Valuta (Valutilithes) calva SowERBY - VmERS, p. 118, fig. 1 a-c. 
1953 Valuta (Valutilithes) calva SowERBY - S1EBER, p. 373. 

Material: 1 very fragmentary shell from Starzing at Neulengbach, stored at the Geolo
gical Survey Vienna lnv. Nr. 1922/01/1. Additionally, the species is mentioned by SIEBER 
(1953) from Loosdorf at Melk. 
Lithostratigraphy: Pielach Formation. 
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Remarks: VmERS (1922) described the specimen as Valuta (Volutilithes) calva SowERBY 
and published three idealised illustrations. Unfortunately, the marly sediment in which 
the specimen is preserved dried out and feil into pieces. Therefore, it is impossible to add 
any further details to the description given by VmERS. Moreover, only one of the 
specimens illustrated in VmERs (1922) is still preserved, whilst the second one is missing. 
As far as can be judged from the poorly preserved specimen, a close relationship to the 
Egerian, Hungarian Volutilithes permulticoststa can be stated. The related Volutilithes 
multicostata BELLARDI, 1890 as weil as Athleta stromboides (DREGER, 1892) differ by their 
typical sculpture (compare illustrations in BALDI, 1973, and LöFFLER, 1999). Volutilithes 
ca/va (SowERBY), which VmERS (1922) refers to, can clearly be excluded as a candidate 
for the Austrian specimen. On the one hand, Volutilithes calva is described from the 
English Eocene, thus representing an element from a quite different biogeographic 
region. The Eocene shell as illustrated in EowARDS & Wooo (1877) differs in its coalescing 
spire, which lacks the step-like profile of Volutilithes permulticostata. Furthermore, the 
shoulder of the Oligocene species is more rounded and less acute than that of Volutili
thes calva. 
Distribution: Volutilithes permulticoststa is known from the Egerian of Hungary and was 
probably restricted to the Central Paratethys. 

lnvestigation area 

Genus Athleta CoNRAD, 1853 

Athleta? sp. 

1922 Fusimoro conf. carcariensis M1cHELOrn - VEnERS, p. 120, fig. 2a-c. 
1953 Fusimoro cf. carcariensis M1cHELOrn - S1EBER, p. 373 

Description: Small-sized, depressed fusiform shell with short spire and !arge, somewhat 
inflated body whorl. The spire whorls bear a row of small granules close to the anterior 
suture; the body whorl displays a spiral row of indistinct nodes along the shoulder, which 
separates the gently contracting, convex base from a narrow, slightly concave sutural 
ramp. No further sculpture is visible except for some faint growth lines. Height: 18 mm, 
diameter: 12 mm. 
Material: 1 shell from Starzing at Neulengbach, stored at the Geological Survey Vienna 
lnv. Nr. 1922/1/3. Additionally, the species is mentioned by S1EBER (1953) from Loosdorf 
at Melk. 
Lithostratigraphy: Pielach Formation. 

Remarks: Due to the poor preservation no reliable identification of the shell is possible. 
Nevertheless, it seems likely that the specimen represents a juvenile stage of an Athleta, 
similar to the shell illustrated by WmFF (1897, pi. 27, fig. 14.). In the Oligocene of the 
Paratethys the genus Athleta is documented by the species Athleta ficulina (LAMARCK, 
1811) (syn. Athleta rarispina LAMARCK, 1811) from the Egerian of Bavaria and Hungary 
and by Athleta stromboides (DREGER, 1892) from the Kiscellian of Tyrol. The latter seems 
to differ by its higher spire whorls, whilst young individuals of Athleta ficulina from the 
collection of the NHMW correspond better to the discussed fragment. 
VEnERs (1922) introduced this specimen as "Fusimoro conf. carcariensis M1cHT." refer
ring to the ltalian Fusimoro carcarensis (M1cHELOrn, 1861 ), which was described by 
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SAcco (1897) from the Rupelian of Carcare and Dego. This designation is quite unintel
ligible since the Austrian shell bears nothing in common with the ltalian species. Fusi
moro carcarensis differs clearly in its higher apex and in its rapidly contracting base. lt 
bears much more nodes on the shoulder of the last whorl and develops a very charac
teristic spiral and axial ornament which results in distinct nodes at the intersectionpoints. 
In contrast, the Austrian shell has a stout apex, few and indistinct nodes on the shoulder 
and a rather inflated body whorl, which bears no additional sculpturing. The spiral 
threads and nodes mentioned by Vmrns (1922) are only simulated by the partly eroded 
shell surface. 

lnvestigation area 

Superfamilia Conoidea RAFINEsouE, 1815 
Familia Conidae RAFINESOUE, 1815 

Genus Conus L1NNE, 1758 

Conus sp. 

1969 Conus sp. - SrnNINGER, p. 42. 
1969 Conus sp. - RöGL & SrEININGER, p. 48. 
1975 Conus sp. - SrnNINGER, p. 218. 

Material: 1 cast from Plesching. 
Lithostratigraphy: Linz Formation. 

Remarks: Conids are very rare throughout the Oligocene in the Paratethys. Similarly, the 
diversity of this group is low in the entire Western Tethys Region compared with its 
bloom in the Miocene. Of course, the very poor preservation of the cast allows no 
identification on the species level. However, the general outline of the cast corresponds 
neither to the Bavarian species described by WoLFF (1897) as Conus sp. nor to the species 
from Hungary which BALDI (1973) described as Conus du;ardini egerensis. Therefore the 
small-sized, stout specimen from Plesching indicates a new conid species for the Western 
and Central Paratethys Region. 

Familia Turridae SwAINSON, 1840 
Subfamilia Clavinae PowELL, 1942 

Genus Stenodrillia KoROBKOv, 1955 

Stenodrillia obeliscus (DEsMouuNs, 1842) 
PI. 2, Fig. 5 

1897 Pleurotoma obeliscus DESMOULINS - WOLFF, p. 286, pi. 28, fig. 1-2. 
1931 Drillia obeliscus DEsMouuNs - CossMANN & PEYROT, p. 94, pi. 7, fig. 59, 61. 
1952 Clavus obe/iscus DEsMouuNs - GöRGES, p. 102, pi. 3, fig. 76. 
1973 Clavus (Brachytoma) obeliscus (DEsMouuNs) - BALDI, p. 323, pi. 48, fig. 4-5. 
1975 Clavus obeliscus DESMOULINS - BALDI & SrnNINGER, p. 346, pi. 6, fig. 6. 
1979 Stenodrillia obe/iscus (DEsMouuNs) - JANSSEN, p. 313. 
1998a Inquisitor obeliscus (DEsMouuNs) - WELLE, p. 48. 

Description: Slender, fusiform shells with a characteristic rimlike swelling close to the 
adapical suture. Anteriorly to that swelling the flanks bear slightly oblique, rounded axial 
ribs. The ribs are less distinct on the body whorl and vanish towards the base. No spiral 
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sculpture is visible except for the rim and several very delicate furrows on the canal. 
Height: 15 mm, diameter: 5.5 mm. 
Material: 2 shells from Melk/Tunnel. 
Lithostratigraphy: Pielach Formation. 

Remarks: The Middle Miocene to Pliocene Stenodril/ia bellardii (DEsMouuNs, 1842) 
stands close to obeliscus but differs by its more convex whorls. Nonetheless, SrRAusz 
(1966) emphasises the relationship between both species and carefully suggests Steno
drillia allionii to be only a variation of Stenodrillia obeliscus. The shells from the Middle 
Miocene of the Vienna Basin referred to Stenodril/ia obe/iscus by HöRNES (1856) repre
sent a Stenodrillia bel/ardii (cf. SrRAusz, 1966). 
Distribution: The species is common in the Oligocene of the North Sea Basin and is known 
from the Egerian of Hungary and Austria in the Central Paratethys. From the Early and 
?Middle Miocene it is described from the French Atlantic coast and own observations 
proved its occurrence in the early Burdigalian of the Mesohellenic Trough in Greece. 

Subfamilia Turriculinae Powm, 1942 
Genus Orthosurcula CASEY, 1904 

Orthosurcula regularis (KoN1NcK, 1837) 

1896 Pleurotoma regularis KoN1NCK - K1ssuNG, p. 34, pi. 3, fig. 7. 
1897 Pleurotoma regularis KoN1NCK - WoLFF, p. 286, pi. 27, fig. 17-19. 
1914 Surcula regularis KoNINCK -TELEm-RoTH, p. 21, pi. 1, fig. 24, 25, pi. 3, fig. 10-13. 
1937 Surcula regularis KoNINCK - VENzo, p. 25, pi. 2, fig. 3. 
1952 Surcu/a regularis KONINCK - AN1c, p. 44, pi. 11, fig. 12. 
1962 Turricu/a regularis (KoN1NcK) - HöLZL, p. 192, pi. 10, fig. 9. 

? 1965 Clavatula cf. regularis KONINCK - ÜNDREJICKOVA & SENES, p. 180. 
1973 Turricu/a regularis (KONINCK) - BALDI, p. 318, pi. 47, fig. 1-5, 8. 
1973 Turricu/a (Turricula) belgica (MONSTER) - KusTER-WENDENBURG, p. 129. 
1975 Turricu/a regularis (KONINCK) - BALDI & STEININGER, p. 346, pi. 2, fig. 9, pi. 7, fig. 6. 
1978a Turricu/a regularis (KONINCK) - JANSSEN, p. 118. 
1979 Orthosurcula regularis (KoNINCK) - JANSSEN, p. 312. 
1995 Orthosurcula regularis (KoN1NcK) - GüRs, p. 127, pi. 23, fig. 1, pi. 62, fig. 4. 
1997 Orthosurcula regularis (DE KoN1NcK) - GRONDEL, p. 25, pi. 5, fig. 13-15. 

Description: The mould consists of parts of the spire, the body whorl and the imprint of 
the long and narrow siphonal canal. The spire whorls of the fusiform shell are flat, 
separated by insignificant sutures. In contrast, the body whorl is slightly inflated, bearing 
a rounded angulation and a slightly concave sutural ramp. The last whorl is convex 
below the shoulder and contracts rapidly into the narrow canal. Piaster casts of the 
specimen show a smooth shell surface, lacking any axial sculpture. Height: 41 mm, 
diameter: 18 mm. 
Material: 1 mould from Plesching. 
Lithostratigraphy: Linz Formation. 

Remarks: This common and widespread species displays a considerable variability of 
shape and sculpturing. Smooth-shelled morphotypes predominate among the Parate
thyan representatives of Orthosurcula regularis, although shells with marked axial ribs 
are mentioned as weil. The high variability is reflected in older literature by numerous 
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superfluous "species" which are usually considered as synonyms by modern workers. A 
good summary of synonyms is given by GüRs (1995). 
Distribution: The species is common during the Oligocene of the North Sea and the 
Mainz Basin. Equally, it is widespread in the entire Central and Western Paratethys and 
is described from Switzerland, Bavaria, Hungary, the Slowak Republic, and Croatia. The 
"boreal" Orthosurcula regularis is even mentioned from Northern ltaly by VENZO (1937), 
but seems to be generally absent in the Oligocene of the Western Tethys. 

Subclassis Heterostropha F1scHER, 1885 

Supraordo Euthyneura SPENGEL, 1850 
Ordo Cephalaspida F1scHER, 1883 

Superfamilia Ringiculoidea PHILIPP!, 1853 
Familia Ringiculidae PHILIPP!, 1853 
Genus Ringicu/a DESHAYES, 1838 

Subgenus Ringicu/el/a SAcco, 1892 

Ringicula (Ringiculella) auriculata paulucciae MoRLET, 1878 
PI. 2, Fig. 9 

1954 Ringicula (Ringicu/el/a) auriculata paulucciae MoRLET - BERGER, p. 115, pi. 7, fig. 3-18. 
1963 Ringicula auriculata paulucciae MoRLET - SrnN1NGER, p. 56, pi. 12, fig. 15. 
1973 Ringicula auriculata pau/ucciae MoRLET - BALDI, p. 333, pi. 50, fig. 3. 
1975 Ringicu/a auriculata pau/ucciae MoRLET - BALDI & SrnN1NGER, p. 346, pi. 2, fig. 10. 

Material: 2 shells from Melk; diameter: 2.7 mm. 
Lithostratigraphy: Pielach Formation. 

Remarks: The shells correspond weil to the chiefly Neogene Ringicula auriculata pau/uc
ciae MoRLET but differ slightly in the less dense spiral furrows. From the authors' point of 
view the latter feature does not justify a separation of the discussed specimens from the 
R. auriculata-group. Following BERGER (1954) the Neogene Paratethyan ringiculids are 
usually divided into two distinct species. From these the heavily sculptured Ringicula 
costata (E1cHWALD, 1830) is restricted to the Neogene, whilst the second, represented by 
the Ringicu/a auriculata-goup appears already in the Oligocene. This group is split into 
at least 7 forms, which are variously treated as species, subspecies or variations. Most 
modern authors tend to treat some of the "subspecies", such as Ringicu/a buccinea 
(BRoccH1, 1814) as valid species. The Oligocene and Early Miocene representatives of 
Ringicu/a auriculata (MENARD, 1811) are usually described as Ringicula auriculata pau
/ucciae, which generally seems to be the ancestor of the group. Here this tradition is 
adopted uncritically, although its rank as subspecies is not reliably proved. 
The broad inductura of this species allows a clear separation from the Oligocene Ringicula 
striata PH1L1PP1, 1843 as illustrated in Morns et al. (1997). Ringicu/a semperi KoCH, 1862 
which is also an Oligocene species from the North Sea Basin and from the Mainz Basin, 
differs in the smaller inductura and in the less prominent posterior columellar fold. 
Distribution: The species is known from the Egerian of Austria and Hungary and extends 
into the Paratethys up to the Badenian. During the Early Miocene it was an ubiquitous 
European species. Further quotations of Miocene and Pliocene occurrences of the taxon 
from the Mediterranean, Atlantic and the North Sea have to be revised carefully due to 
the very different species-concepts of the various authors. 
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lnvestigation area 

Superfamilia Philinoidae GRAY, 1850 
Familia Cylichnidae ADAMS & ADAMS, 1854 

Genus Scaphander MoNTFORT, 1810 

Scaphander sp. 

1969 Scaphander sp. - STEININGER, p. 42. 
1969 Scaphander sp. - RöGL & SrnNINGER, p. 48. 
1975 Scaphander sp. - SrnN1NGER, p. 218. 

Material: 1 cast from Plesching, diameter: >5 mm. 
Lithostratigraphy: Linz Formation. 

Remarks: A single cast from Plesching can be doubtlessly asigned to the genus Scaphan
der. This genus has a very low diversity and is rarely mentioned from the Paratethyan 
Oligocene. Traditionally these remnants are interpreted as members of the Scaphander 
lignarius (L!NNE, 1766) -group, which is ubiquitous in all European bioprovinces during 
the entire Neogene. Unfortunately, the specimen was destroyed during preparation and 
thus no species identification is posssible. 

Classis Bivalvia L1NNE, 1758 

The supra-generic bivalve classification is taken from SKELTON & BENTON (1993). Decriptive 
nomenclature follows MooRE (1969), except for Pectinidae which is based mainly on 
WALLER (1991). 

Subclassis Palaeotaxodonta KoROBKov, 1954 

Ordo Nuculoida DALL, 1889 
Familia Nuculanidae ADAMS, H. & A., 1858 

Genus Nuculana LINK, 1807 
Subgenus Saccel/a WooDRING, 1925 

Nuculana (Saccella) mayeri (GüMBEL, 1861) 
PI. 3, Fig. 1 

1861 Leda Mayeri - GüMBEL, p. 786. 
1958 Leda (Ledina) mayeri GüMBEL - HöLZL, p. 786, pi. 1, Fig. 7, 7a. 

Description: Shell small, rostrate, longer than high, moderately convex, with convexity 
axis oriented postero-anteriorly, anterior portion regularly oval, about as long as poste
rior portion, posterior portion pointed, with centrally positioned most posterior point, 
with straightened posterodorsal margin and shortened, oblique, slightly concave anter
oventral margin. Posterior diagonal ridge (rostrum) concave, adjoining the slightly 
concave escutcheon, which is elongated up to the most posterior shell point, shell 
portion ventral to ridge very weakly depressed, lunula narrow and elongated, umbo 
incurved dorsally, slightly opisthogyrate. Shell exterior sculpture fine, umbonally pro
duced by regular commarginal grooves, changing gradually distally into prominent, 
irregular, commarginal lirae. Height: 8.7 mm, length: 16.7 mm, convexity: 2.8 mm. 
Material: 1 rather well-preserved left valve from Tiefenfucha. 
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Remarks: The specimen from Tiefenfucha is closely related to Nuculana westendorpii 
(Nvsr in Nvsr & WESTENDORP, 1839), differing from it by a shorter rostrum (posterior shell 
part), prominently prolonged anterior shell part and larger size. In contrast, those 
characters best fit to the endemic Eggenburgian species of Lower Bavaria N. mayeri. 
According to HöLZL (1962) N. mayeri is most certainly a direct descendent of Nuculana 
westendorpii. N. westendorpii is a typical species of the Oligocene to Miocene of the 
Proto Boreal NE Atlantic (ANDERSON, 1959), being present in the Rupelian of the Mainz 
Basin (GüRs, 1995) and throughout the Oligocene of Upper Bavaria (HöLZL, 1962). The 
occurrence of N. mayeri in the uppermost Oligocene sediments of Tiefenfucha, belonging 
to the closest adjacent sedimentation area of Upper Bavaria, fit HöLZL's idea. Moreover, 
Leda gracilis DESHAYES described by WoLFF (1897) from the same stratigraphic level of 
Upper Bavaria already attains the typical large size and elongated anterior shell portion of 
N. mayeri. (Note that ANDERSON (1959) reunited N. graci/is with N. westendorpii.) 
Leda subfragilis HöRNES (1875) from the Ottnangian of Upper Austria has a similar shell 
outline but distinctly finer and weaker concentric sculpture and smaller size. Leda 
(Ledina) guembeli HöLZL (1958) from the Late Eggenburgian to Early Ottnangian of 
Upper Bavaria has, in contrast, apparently more prominent concentric sculpture. Mioce
ne Ledina fragilis deltoidea (R1sso, 1826) of SAcco (1898) from ltaly and Leda (Lembu
lus) bia/i CosMANN & PEYROT (1912) from the Aquitaine have identical concentric sculp
ture, but smaller size and shell outline corresponding better to Nuculana westendorpii. 
STUDENCKA (1986), however, reunited them with N. fragilis. 
The Late Oligocene (SENES, 1958) to Recent Nuculana (S.) fragilis differs by its narrower 
shape, much coarser concentric lirae and presence of the anterior diagonal ridge (Cos
MANN & PEYROT, 1913; M1us1c, 1991). Also the Late Oligocene Nuculana anticeplicata 
TELEGDl-ROTH differs by having of the anterior diagonal ridge (BALDI, 1973). 
SruoENCKA (1986) determined a great intraspecific variability in shell shape and ornamen
tation in Nuculana fragilis based on more than 1000 investigated specimens from the 
Middle Miocene of Rybnica in S Poland. She stated that also the anterior diagonal ledge 
is variably absent or present within the sample. This implies that both Nuculana biali and 
Nuculana deltoidea as weil as possibly also the North Sea Basin forms like Nuculana 
westendorpii (=N. gracilis) could be simple morphs of one and the same species. This 
would also hold true for the Paratethyan forms like the one identified here as Nuculana 
mayeri, followed by N. subfragilis, and numerous others described by NEVESSKAJA et al. 
(1993). Such a revision, however, would go beyond the frame of the present study. 
Distribution: Restricted to the Early Egerian of Lower Austria (the present study) and 
Eggenburgian of Upper Bavaria (HöLZL, 1958). 
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Subclassis lsofilibranchia IREDALE, 1939 

Ordo Mytiloida FERUSSAC, 1822 
Familia Mytilidae RAFINEsouE, 1815 

Genus Mytilus L1NNE, 1758 
Subgenus Crenomytilus Som-RYEN, 1955 

Mytilus (Crenomytilus) aquitanicus (MAYER-EYMAR, 1858) 
PI. 3, Fig. 2 

1870 Myti/us haidingeri HöRN. - HöRNES, p. 356, pi. 46, fig. 1-3. 
1897 Mytilus aquitanicus MAYER-EvMAR -WOLFF, p. 232, pi. 21, fig. 23, 29. 
1914 Mytilus aquitanicus MAYER-EYMAR - CossMANN & PEYROT, p. 8, pi. 11, fig. 13-14. 
1952 Mytilus aquitanicus MAYER-EYMAR - AN1c, p. 30, pi. 5, fig. 4-5, pi. 6, fig. 1. 
1971 Mytilus (Mytilus) haidingeri HöRNES - SrE1N1NGER et al., p. 416, pi. 16, fig. 1. 
1972 Mytilus (Mytilus) aquitanicus MAYER-EYMAR - Mo1sEscu, p. 416, pi. 7, fig. 7a-b. 
1973 Mytilus aquitanicus MAYER-EYMAR - BALDI, p. 173, pi. 4, fig. 7. 
1975 Mytilus aquitanicus MAYER-EYMAR - BALDI & STEININGER, p. 219, pi. 1, fig. 4. 
1998 Mytilus aquitanicus MAYER-EYMAR - Srnum, p. 32, pi. 8, fig. 5. 
1998 Mytilus (Mytilus) haidingeri HöRNES - ScHuLrz, p. 80, pi. 33, fig. 2-3. 
1998 Mytilus (Crenomytilus) haidingeri HöRNES - SruDENCKA et al., p. 294. 

Description: Shell !arge, mytiliform, dorsoventrally elongated, pointed dorsally, ventral 
and posterior margins convex, anterior margin concave, moderately convex, point of 
maximum convexity shifted strongly anteriorly resulting in a steep anterior marginal 
region, posterior marginal region concave, umbonal and central region strongly swollen, 
ventral marginal region flattened. Pits, 0.2 mm apart, sculpture the proximal portion of 
the interior ventral margin. Well-preserved shell surface portions shiny, radially wavy 
striated. Shell structure is dominated by nacreous aragonite that disintegrates through 
weathering and peels into thin shiny sheets. Height: 99 mm, length: 42 mm, convexity: 
14 mm. 
Material: Badly preserved, incomplete and deformed specimens are available from Melk/ 
Tunnel, Kendl, Neuwinden, and Zelking. 

Remarks: The main difference between Mytilus aquitanicus and Mytilus haidingeri, as 
pointed out by CossMANN & PEYROT (1914), is the narrower and more strongly dorsally 
pointed valve outline in the former. In the Central Paratethys the Egerian !arge mytilids 
were formerly always identified as M. aquitanicus, the Eggenburgian to Karpatian ones 
as M. haidingeri. According to the morphological variation observed by the present 
authors in specimens from Melk, but also in those from the Eggenburgian of Lower 
Austria (e.g. Mold - Maria Dreieichen, Maigen), they certainly belang to the same 
species. The shell outlines with variably angular umbonal angle are likely represented in 
both Oligocene and Miocene populations. 
There are several other, possibly synonymous names, but, as already discussed by 
SCHAFFER (1910, p. 48-50) these are taxonomically badly defined. The Armenian Early 
Miocene Mytilus aramaeus As1cH (1857) and also Mytilus michelinianus MATHERON, 
1842, a characteristically !arge Early Miocene Mytilus of SE France, are known only as 
steinkerns. SCHAFFER (1910) doubted the certainty of mytilid species identification based 
on steinkerns and in consequence rejected those names. Not all authors accepted 
ScHAFFER's revisions. In fact, MoNGIN (1952, p. 118), beside using the designation Mytilus 
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michelinianus, also argued for a differentiation of that species from Mytilus aquitanicus 
based on its more centrally positioned axis of maximal convexity. Note that SAcco (1898) 
formerly considered those names as synonyms. 
Mytilus scaphoides of BRONN (1831, p. 113) is a !arge mytilid from the Pliocene of ltaly, 
documented through illustrations by SAcco (1898). The latter author considered it as 
closely related to Mytilus aquitanicus but still of independent taxonomic status. MoNGIN 
(1952) doubted that opinion and considered them as synonyms. lndeed, the specimens 
illustrated by SAcco (1898) can hardly be differentiated from M. aquitanicus. lf their 
reinvestigation, which goes beyond the frame of the present study, confirms the synony
my, then the designation Mytilus scaphoides would have priority. 
The Early Miocene Mytilus rissoi HöRNES (1870) from the Torino Hills in NW ltaly is 
possibly also a synonym of M. aquitanicus. This was already expected by HöRNES (1870), 
but SAcco (1898) considered this species to be independent as weil. The illustrated 
material (SAcco, 1898) seems too fragmentarily preserved for any more certain identifi
cation. 
Distribution: Late Oligocene to Middle Miocene - Aquitanian to Serravallian of NW 
France (CossMAN & PEYROT, 1915), Egerian of Bavaria (WoLFF, 1897; HöLZL, 1958), Austria 
(STEININGER, 1969; present study), Hungary (TELEGD1-Rorn, 1914; NoszKY, 1936; BALDI, 
1973), Croatia (AN1c, 1952) and Rumania (Mo1mcu, 1972), Eggenburgian and Karpatian 
of Austria (HöRNES, 1870; SCHAFFER, 191 O; STEININGER et al., 1971; SCHuLTZ, 1998) and Early 
Badenian of Hungary (STUDENCKA et al., 1998). 

Genus Brachidontes SwAINSON, 1840 

Brachidontes taurinensis (M1cHELOrn, 1847) 
PI. 3, Fig. 3-7 

1847 Mytilus taurinensis - M1cHELorn, p. 94, pi. 4, fig. 2. 
1862 Modiola Nystii K1cKx - SANDBERGER, pi. 31, fig. 2. [non K1cKx in Nvsr, 1836] 
1863 Modiola Nystii K1cKx - SANDBERGER, p. 363. [non K1cKx in NYsT, 1836] 
1893 Modio/a (Brachyodontes) retifera - KOENEN, p. 1057, pi. 69, fig. 15. 
1898 Modio/a (Brachyodontes) taurinensis (BoNELLI) - SAcco, p. 41, pi. 12, fig. 1-4. 
1900 Modio/a (Brachyodontes) taurinensis (BONELLI) - RovERETO, p. 73, pi. 4, fig. 12. 
1943 Brachidontes retifera (KOENEN) - ALBRECHT & VALK, p. 115, pi. 10, fig. 353. 
1973 Brachidontes cf. granulifera (KoENEN) - NEUFFER, p. 24, pi. 3, fig. 3a-b. [non KoEN.] 
1973 Muscu/us (Musculus) nystii (KICKX.) - NEUFFER, p. 25. [non KICKX in NYST, 1836] 
1974 Brachidontes retiferus (KOENEN) - MERKLIN, p. 62, pi. 10, fig. 10. 
1995 Septifer retifera (KoENEN) - GüRs, p. 211, pi. 38, fig. 6. 
1999 Brachidontes ? sp. - LöFFLER, p. 95, pi. 21, fig. 2. 

Description: Shell medium-sized, mytiliform, umbones subterminal, prosogyrate, anteri
or shell-margin reduced, narrowly rounded, dorsal margin straightened and forming an 
obtuse angle with the posterodorsal margin, which is straightened, oblique, paralleling 
the dorsal margin; posteroventral margin broadly convex. Shell in central dorso-ventral 
cross section highly inflated with steep, straightened ventral and centrally convex -
marginally concave dorsal shell portion; point of maximum inflation positioned about 
centrally, shell flattens posteriorly. Sculpture consisting of numerous (>100), generally 
fine but distally partly coarsening radial ribs, inarticulately wavy bended, partly bifurca
ting. Rib-interspaces bear distinctly finer commarginal lirae. Ligament suture short, 
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adductor muscle septum not present. Height: 40 mm, length: 13 mm, convexity: 7 mm. 
Material: 17 moderately preserved specimens from Plesching; 

Remarks: Austrian Middle Miocene Mytilus taurinensis of HöRNES (1870), which differs 
from the ltalian type by coarsely crenulated radial ribs, was renamed firstly by RovERETO 
(1898) to Mytilus pedemontanus, then by SAcco (1898) to Modiola (Brachidontes) 
taurinensis parvogranosa. S1EBER (1955) used the name of SAcco (1898). Despite that, 
STUDENCKA et al. (1998) followed the identification of HöRNES (1870). The latter authors 
classified it, however, into the genus Gregariella MoNTEROSATO, 1883, which cannot be 
accepted in the present study. Gregariella lacks, in contrast to Brachidontes, radial 
sculpture on the median shell part (MooRE, 1969). RovERETO (1900) neglected the 
affiliation of HöRNEs' specimens with Brachidontes and classified them into Hormomya 
MöRCH, 1853. 
Brachidontes retifera from the Early Rupelian of Lattorf in N Germany (KOENEN, 1893) 
and from the Late Rupelian of Weinheim (GüRs, 1995) is considered in the present study 
as synonymous with Brachidontes taurinensis. Brachidontes retifera is also rather large 
sized, showing weil corresponding outline and sculpture pattern. In contrast to its 
Mediterranean and Paratethys occurrence, at the end of the Rupelian this species 
disappears from the North Sea and Mainz Basins. 
Specimens from Plesching can be classified as Brachidontes based on the radial, partly 
bifurcating sculpture covering the whole exterior surface, strongly reduced but still 
present anterior shell margin and absent septum beneath the umbo. Closely similar 
Septifer has absent anterior shell margin, giving the umbonal shell region a typical, 
sharply trigonal shape (MOORE, 1969). 
Brachidontes? sp. of LöFFLER (1999) from the Early Rupelian of W Austria is, according 
to identical shell habitus and sculpture pattern synonymous with B. taurinensis. Closely 
related Brachidontes biali (CossMANN & PEYROT, 1914) from the Early Miocene of SW 
France, with length of 9 mm, differs from B. taurinensis by its distinctly smaller size. 
Distribution: Early Rupelian of NW Germany (KOENEN, 1893), Holland (ALBRECHT & VALK, 
1943); Early Kiscellian Biozone NP22 (= Early Rupelian) of W Austria (LöFFLER, 1999); 
Pshekium (= Early Rupelian) of SW Kazakhstan (MERKLIN, 1974); Late Rupelian of Mainz 
Basin in W Germany (SANDBERGER, 1862/63; NEUFFER, 1973; GüRs, 1995); Late Rupelian to 
Early Chattian of NW ltaly (RovERETO, 1900); Egerian (= Late Chattian) of N Austria (the 
present study); Burdigalian to Serravallian of NW ltaly (M1cHELOTT1, 1847; SAcco, 1898). 

Subclassis Pteriomorphia BEURLEN, 1944 

Ordo Arcoida SrnuczKA, 1871 
Familia Arcidae LAMARCK, 1809 

Genus Anadara GRAY, 1847 

Anadara diluvii (LAMARCK, 1805) 
PI. 3, Fig. 8-10 

1805 Arca diluvii - lAMARCK, p. 219. 
1870 Arca diluvii LAMARCK - HöRNES, p. 333, pi. 44, fig. 3-4. 
1898 Arca (Anadara) diluvii LAMARCK - SACCO, p. 20, pi. 4, fig. 7-12. 
1898 Arca (Anadara) diluvi pertransversa - SAcco, p. 23, pi. 4, fig. 19-21. 
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1912 Arca diluvii LAMARCK - CossMANN & PEYROT, p. 269, pi. 8, fig. 3-6; pi. 10, fig. 53. 
1925 Arca diluvii LAMARCK - KAUTSKY, p. 15, pi. 1, fig. 7. 
1936 Arca (Anadara) diluvii LAMARCK - FRIEDBERG, p. 166, pi. 27, fig. 23-25, pi. 28, fig. 1-3,. 
1942 Arca (Arca) diluvii LAMARCK et var. div. - IJSPEERT, p. 37, pi. 2, fig. 1-6. 
1942 Arca diluvii LAMARCK - HEERING, p. 22, pi. 3,fig. 24-27; pi. 4, fig. 1-4. 
1945 Arca diluvii LAMARCK - GusERT, p. 35, pi. 1, fig. 12. 
1952 Arca diluvii LAMARCK - AN1c, p. 29, pi. 5, fig. 2-3. 
1955 Arca diluvii LAMARCK - AccoRD1, p. 48, pi. 4, fig. 5. 
1958 Arca diluvii diluvii LAMARCK - SENES, p. 34, pi. 1, fig. 13. 
1959 Anadara diluvii (LAMARCK) - ANDERSON, p. 81, pi. 13, fig. 6. 
1962 Anadara diluvii (LAMARCK)- HöLZL, p. 46, pi. 1, fig. 11. 
1963 Anadara di/uvii pertransversa (SACCO) - TAVANI & TONGIORGI, p. 9, pi. 3, fig. 2, 4-8. 
1964 Arca diluvii (LAMARCK) - RAILEANU & NEGULESCU, p. 166, pi. 1, fig. 1-5. 
1967 Anadara (Anadara) diluvii (LAMARCK) -TEJKAL et al., p. 156, pi. 18, fig. 17-19. 
1973 Anadara di/uvii (LAMARCK) - BALDI, p. 166, pi. 3, fig. 1-2. 
1974 Anadara (Anadara) diluvii (LAMARCK) - MALATESTA, p. 21, pi. 1, fig. 17a-b. 
1986 Anadara (Anadara) diluvii (LAMARCK) - STUDENCKA, p. 22, pi. 2, fig. 5a-b. 
1991 Anadara diluvii (LAMARCK) - M1us1c, p. 27. 
1993 Anadara diluvii (LAMARCK) - PoPPE & Gom, p. 41, pi. 2, fig. 10 [nec 11] . 
1998 Anadara (Anadara) diluvii (LAMARCK) - ScHULTZ, p. 78, pi. 32, fig. 5. 

Description: Shell moderate to small in size, langer than high, posteriorly elongated, 
strongly centrally convex. Outline subtrapezoidal with narrowly convex posterior, anteri
or and dorsal margins, concave postero- and antero-dorsal margins and broadly convex 
dorsal outline portion. Umbo broadly inflated, strongly dorsally incurved, opisthogyrate. 
Shell exterior with 25-27 radial, quadrangular, narrow, regular ribs, which are only 
slightly broader than interspaces. Rib tops with fine transversal bars. lnterior distal 
margin crenulated. Height: 22.0 mm, length: 30.5 mm, convexity: 12.9 mm. 
Material: 3 well-preserved specimens from the Melk/Tunnel. 

Remarks: In the Chattian of the North Sea Basin Anadara speyeri, a species closely 
related to Anadra diluvii is typical. Elsewhere, A. speyeri is reported only from the 
Egerian of the Central Paratethys by BALDI (1973) and by SENES (1958), and from the 
Sakaraulian of the Eastern Paratethys by NEVESSKAJA et al. (1993), co-occurring with A. 
diluvii. The differentiation between A. speyeri and A. diluvii, is principally based on rib 
numbers and rib shapes. In literature however no uniform morphologic definition is 
provided for A. diluvii and the same is true also for A. speyeri. Therefore their differen
tiation, based on these data is not possible to present author. A detailed material 
comparison and revision would extend the frame of the present study. The identification 
of A. diluvii at Melk is based on comparison with other described occurrences from the 
Egerian of the Central Paratethys and with Recent Mediterranean specimens. In continu
ation the literature record is compiled and commented. 
The type specimens of Anadara diluvii, collected by Cuv1ER in the Piacenzian of Piacen
tino, are deposited in the LAMARCK collection in Paris (SAcco, 1898). Specimens of that 
age and from that region illustrated by SAcco (1898) closely resemble those from Melk, 
except for the higher rib number. LAMARCK (1805), but also SAcco (1898), failed to define 
that number, but according to GöRGEs (1952) it ranges between 30 and 38. Neverthe
less, the fad that the Recent Anadara diluvii from the Mediterranean Sea also has on 
average 26 ribs - varying between 24 and 28 (M1us1c, 1991) or 25 and 28 (PoPPE & 
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Garn, 1993) - confirms our identification. Among Egerian specimens, A. diluvii of BALDI 
(1973) has 29 ribs, those of HöLZL (1962) 27-30 ribs, whereas AN1c (1952) and SENEs 
(1958) failed to define this feature. 
Note that GöRGES (1952) as weil as NEVESSKAJA et al. (1993) use the reduced ribs number 
(26-29) to distinguish A. speyeri (SEMPER) from A. diluvii. However, HöLZL (1962) and 
BALDI (1973) pointed out the sulcate rib tops in A. speyeri as the most important 
distinguishing feature. Anadara speyeri of SENES (1958), abundantly present in the 
Egerian of Kovacov, do not display sulcate rib tops, and is possibly an erroneous 
identification of A. diluvii. 
The Central Paratethys Egerian A. diluvii is the stratigraphically oldest record of this 
species. Related Eocene A. granulosa (DESHAYES) of CossMANN & P1ssARO (1904-06) from 
the Paris Basin (?= Anadara eogassanensis (SAcco, 1897) from Piemont) has distinctly 
finer and more numerous ribs. A related Rupelian taxon is Anadara sulcicostata (Nvsr) of 
KOENEN (1893), having sulcate rib tops. The Central Paratethys A. diluvii immediately 
becomes very successful, yielding a frequent, widely distributed Late Oligocene record 
from Upper Bavaria (HöLZL, 1962), across Austria, to Hungary (BALDI, 1973), Croatia 
(AN1c, 1952), and Slovakia (SENEs, 1958). In other European regions this species was 
absent or uncertainly present at that time. In the Lusitanian Region its Oligocene record 
is restricted to a note by CossMANN & PEYROT (1912) on its presence in St-Etienne-d'Orthe 
I Peyrere (Aquitanian basin). The age of this locality, originally erroneously given as 
Helvetian, is Middle to Late Chattian according to RoGER & DEMARCO (1974) and BEKAERT 
et al. (1992). In the Chattian of the North Sea Basin as already mentioned a closely 
related species Anadara speyeri is typical. 
Other Late Oligocene, Anadara diluvii related taxa are recorded only in the Paratethys. 
Their taxonomic status is under discussion and needs modern verification through 
reexamination of the type material. Arca guembeli MAYER.-EYMAR (1868), Arca interce
dens WOLFF (1897) and A. trauntalensis HöLZL in HAGN & HöLZL (1952) are described 
from the Late Oligocene of the Upper Bavaria. Anadara intercedens differs from Anada
ra diluvii by its more inflated profile and the shape of the ligament area (higher, more 
numerous lamellae displaying more obtuse angle). Anadara trauntalensis differs from A. 
intercedens by lamellae of the ligament area being orthogonal and not diagonal to hinge 
axis. IJSPEERT (1942) stated that morphology of A. intercedens corresponds to those of A. 
diluvii pertransversa and proposed their reunion. A. guembe/i is according to WoLFF 
(1897) more similar to A. speyeri than to A. diluvii, differing from it by somewhat more 
densely spaced ribs, and less dorsally projecting umbo. 
SENES (1958) even distinguished 8 taxa morphologicaly similar to Anadara diluvii in the 
Kovacov beds of Slovakia. Three of them (A. d. diluvii LAMARCK, A. d. latecostata IJSPEERT 
and A. d. pertransversa SAcco) have been later reunited by STUDENCKA (1986) with A. 
diluvii. (PoPov in NEVESSKAJA et al. (1993), however, recognized A. diluvii latecostata of 
SENES as a new species (A. sakaraulensis) occurring also in the Early Miocene of the 
Eastern Paratethys). The others, except for already discussed A. speyeri, are taxa former
ly unrecorded from the Oligocene. In the view of present authors the two illustrated taxa 
(Anadara turonensis longiformis nov. ssp. and A. burdigalina MAYER) among them 
cannot be distinguished from A. diluvii. 
Distribution: Late Oligocene to Middle Miocene of the Western and Central Paratethys; 
Late Oligocene? (CossMANN & PEYROT, 1912), Miocene to Recent of the Lusitanian 
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Region; Late Oligocene? (A. speyeri), Miocene of the Boreal NE Atlantic Region (ANDER
soN, 1959); Early Miocene to Middle Miocene of the Eastern Paratethys (NEVESSKAJA et al., 
1993). 

Familia Glycymerididae NEWTON, 1922 
Genus Glycymeris DA CosTA, 1787 

G/ycymeris latiradiata (SANDBERGER in GüMBEL, 1861) 
PI. 4, Fig. 1-3 

1861 Pectuncu/us latiradiatus - SANDBERGER in GüMBEL, p. 742. 
1897 Pectuncu/us latiradiatus SANDBERGER - WOLFF, p. 239, pi. 21, fig. 21-22. 
1899 Pectunculus obovatus (LAMARCK) - BöcKH, p. 20, pi. 5, fig. 5. [non LAMARCK] 

1899 Pectunculus Philippi (DESHAYEs) - BöcKH, p. 20, pi. 5, fig. 2. [non DESHAYES] 

1958 Glycymeris aff. latiradiatus (SANDBERGER) - HöLZL, p. 53, pi. 2, fig. 4, 4a. 
1958 Glycymeris ex.gr. obovatus (LAMARCK) var?. - SENES, p. 42, pi. 3-8. 
1962 Glycymeris latiradiata (SANDBERGER) s.str. - BALD1, p. 101, pi. 3, fig. B, pi. 6, fig. ~-
1962 Glycymeris /atiradiata obovatoides - BALDI, p. 103, pi. 1, fig. 2, pi. 4, fig. 1-6, pi. 5, fig. 1-5, 

pi. 8, fig. 6. 
1962 Glycymeris latiradiata subfichteli- BALDI, p. 106, pi. 1, fig. 3, pi. 5, fig. 6, pi. 6, fig. 1-3, 7. 
1969 G/ycymeris latiradiata (SANDBERGER) - SrnN1NGER, p. 42, pi. 4, fig. 4. 
1973 G/ycymeris latiradiata (SANDBERGER) et div. subsp. - BALDI, p. 169, pi. 1, fig. 7-8. 

Description: Shell small to medium sized, thick-shelled, orbicular, subequilateral, very 
slightly elongated posteroventrally; dorsal margin narrowly convex, followed by straigh
tened to slightly convex postero- and anterodorsal margins, the rest of the outline 
circular, except for the straightened, posteriorly dipping posterior margin; umbo inflated, 
positioned centrally, pointed, slightly incurvated dorsally, projecting by 2% of height 
over the area. Shell exterior with commarginal grooves and rugae that gradually 
coarsen and slightly undulating and irregular, dense radial crevasses of the interior 
shell structure commonly project to the shell surface as weak striae or depressions. 
Massive hinge apparatus with subhorizontal, medium-sized cardinal area, with maximal
ly 6 well-differentiated diverging chevrons, taxodont hinge displays laterally 6-7 elon
gated, prominent, subhorizontally positioned, slightly interiorly dipping teeth. lnterior 
distal shell margin coarsely crenulated. Height: 50 mm, length: 51 mm, convexity: 
13.5 mm. 
Material: 5 moderately preserved articulated specimens from Neuwinden and 5 badly 
preserved ones from Plesching. 

Remarks: BALDI (1962) created 2 new subspecies of Glycymeris latiradiata s.s. based on 
morphological affinities to Rupelian Glycymeris planicostalis (LAMARCK, 1819) (G. /. 
obovatoides) or to Eggenburgian G/ycymeris fichteli (DEsHAYEs, 1852) (G. /. subfichte/i). 
These subspecies however occur together with G. latiradiata s.s. throughout Egerian and 
Early Eggenburgian and therefore should be better considered as simple morphotypes of 
G. latiradiata. G/ycymeris obovata (LAMARCK 1819) described by BALDI (1962) is an 
erroneous identification of G/ycymeris planicostalis (JANSSEN, 1979; GüRS, 1995). G. 
obovata is restricted to the Chattian of the North Sea Basin. 
Distribution: Egerian to Early Eggenburgian of Western and Central Paratethys (BALDI, 
1962). 
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Ordo Pterioida NEWELL, 1965 
Familia lsognomonidae WooDRING, 1925 

Genus lsognomon L1GHTFOOT, 1786 
Subgenus Hippochaeta SANG1ovANN1 in PHILIPPI, 1844 

/sognomon (Hippochaeta) maxillatus (LAMARCK, 1801) 
PI. 4, Fig. 4-6 

1801 Perna maxillata - LAMARCK, p. 134. 
1835 Perna maxillata LAMARCK - GOLDFUSS, p. 100 . pi. 108, fig. 3a-c. 
1861 Perna sandbergeri - DESHAYES, p. 56. 
1862 Perna sandbergeri DESHAYES - SANDBERGER, pi. 31, fig. 4. 
1863 Perna sandbergeri DESHAYES- SANDBERGER, p. 367 [part .• ad /. heberthi]. 
1870 Perna soldani DESHAYES - HöRNES, p. 378, pi. 43, pi. 44, fig. 1. 
1898 Perna maxillata LAMARCK et var. div. - SAcco, p. 26, pi. 7, fig. 1-6. 
1937 Perna maxillata LAMARCK - VENzo, p. 144, pi. 9, fig. 12-13. 
1938 Pedalion (Hippochaeta) heberti sandbergeri (DEsHAYEs) - Z1LcH, p. 366, fig. 1 A, pi. 1, fig. 7-8. 
1954 Perna maxillata soldanii DESHAYES - CSEPREGHY MEZNERICS, p. 68, pi. 17, fig. 2. 
1958 Pedalion maxillatum (?) so/danii (DESHAYES) - SENES, p. 48, pi. 13, fig. 148-153, pi. 14, 

fig. 154-156. 
1973 lsognomon (Hippochaeta) maxillata sandbergeri (DESHAYES) - NEuFFER, p. 28, pl.12, fig. 1. 
1995 Hippochaeta sandbergeri (DESHAYES) - GüRS, p. 217, pi. 39, fig. 1, pi. 40, fig. 1, 2. 
1998 lsognomon (lsognomon) maxillatum soldanii (DESHAYES) - ScHULTZ, p. 82, pi. 34, fig. 1. 

Description: Shell thick, !arge with length exceeding 80 mm, maximal preserved liga
ment area height 18 mm, length 58 mm, ligament platforms vertically arranged, wider 
than grooves between them, grooves shallow convex in Plesching specimens, deep 
convex in Kendl ones, platform tops shallowly concave; umbo situated terminally, 
posteriorly pointed, posterior margin thickened, depressed, sculptured by commarginal 
lamellae, interior with a row of rounded muscle scar pits paralleling the posterior shell 
wall. 
Material: Fragments of the hinge region, 3 from Kendl and 3 from Plesching. 

Remarks: As stated by SCHAFFER (1910) there is no difference between Rupelian Mainz 
Basin /. sandbergeri (DESHAYES) illustrated by SANDBERGER (1862) and Badenian Vienna 
Basin /. so/danii (DESHAYES) of HöRNES (1870). Furthermore, following SAcco (1898), 
NEVESSKAJA et al. (1993) and STUDENCKA et al. (1998) the European names are also here 
reunited with the North American Miocene /. maxillatus (SAcco, 1898). 
The present determination is uncertain due to fragmentary preservation. The ligament 
area of our specimens differs somewhat from typical lsognomon maxillatus (e.g., 
form sandbergeri or form soldani of HöRNES, 1870) due to broadened grooves 
between ligament platforms. By being always narrower than platforms, they allow, at 
least, a clear distinction from lsognomon rollei and lsognomon heberthi (SCHAFFER, 
1910). The latter species are characterised by having broader grooves than platforms 
between them. 
Additionally some minor differences of ligament area were observed between specimens 
from Kendl and those from Plesching The number of platforms in one centimeter of 
hinge length is in Kendl specimens 2.1, 2.5 and 2.9; in Plesching ones 2.9, 3.0 and 4.1 
(in one 7 cm small hinge fragment). The fragments from Kendl have also distinctly 
deeper grooves and appear to be thicker shelled. 
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All those differences probably still reflect an intraspecific variation due to distinct envi
ronmental conditions. 
Distribution: Oligocene to Pliocene. 
Late Rupelian of the Mainz Basin (NEuFFER, 1973), Chattian of N Germany (Z1LCH, 1938), 
Rupelian? of NE ltaly (AccoRDI, 1955), Chattian of NE ltaly (VENZO, 1937), Early Egerian 
of NE Austria (the present study) and Slovakia (SENES, 1958), Badenian of Austria 
(SCHuLTZ, 1998) and Hungary (CsEPREGHY MESZNER1cz, 1954), questionably in the Sakarau
lian of Georgia (NEVESSKAJA et al., 1993), Early Miocene to Pliocene of NW ltaly (SAcco, 
1898) and Early to Middle Miocene of SE France (MoNGIN, 1952), Pliocene of Marocco 
(LECOINTRE, 1952); Miocene of Virginia (USA) (SAcco, 1898). 

Familia Pinnidae LEACH, 1819 
Genus Atrina GRAY, 1842 

Atrina cf. pectinata (L1NNE, 1767) 
PI. 5, Fig. 1 

1767 Pinna pedinata - L1NNE, p. 264. 
1920 Pinna pedinata LINNE. - DOLLFUS & DAUTZENBERG, p. 396, pi. 33, fig. 34. 
1959 Pinna (Atrina) pedinata L1NNE - ANDERSON, p. 95, pi. 14, fig. 5a,b. 
1998 Pinna pedinata brocchii (o'ORBIGNY) - ScHULTZ, p. 80, pi. 33, fig. 4. 

Description: Shell broadly trigonal, pointed anteriorly, umbo placed terminally, ligament 
line straightened. Shell thin, prismatic layer distinctly thicker than inner nacreous shell 
layer. Posterodorsally, outer shell surface undulated by 8 narrow, rounded, undulating 
radial ribs as broad as interspaces, roughly paralleling the anteroventral margin. Height: 
123 mm, length: 88 mm. 
Material: 1 badly preserved left valve and 2 fragments from Plesching. 
Remarks: ANDERSON (1959), following GLIBERT (1945), doubted the justifiability of nu
merous subspecies names of A. pectinata existing in the literature. He pointed out that 
forms designated by those names never characterize the whole populations, but repre
sent rather extremes of an intraspecific morphological variation. A. pectinata brocchi 
o'ORBIGNY of HöRNES (1870), FRIEDBERG (1934/36), HEERING (1950) and KoROBKOV (1951) is 
considered by ANDERSON (1959) and NEVESSKAJA et al. (1993) as a synonym of A. pec
tinata. 
The Recent Atrina pectinata is restricted to the lndo-Pacific (OLIVER, 1992, PoPPE & 
Gono, 1993). The only Mediterranean to NE Atlantic Atrina -A. fragilis (PENNANT, 1777) 
- is morphologically highly similar to and indeed reunited by some authors with Atrina 
pectinata (RIEDL, 1983). Still its ecological requirements apparently differ from the Recent 
and fossil Atrina pectinata, which is a shallow-water bivalve (OLIVER, 1992). According to 
M1L1s1c (1991) Atrina fragilis of the Adriatic Sea is restricted to depths between 75 and 
130 m. In other Mediterranean regions and NE Atlantic it ranges between 150 and 600 
m (PoPPE & Gono, 1993). Atrina fragilis is unknown as a fossil. 
Distribution: Miocene to Pleistocene of the Lusitanian Region (MALATESTA, 1974); Late 
Oligocene to Miocene of the North Sea Basin (ANDERSON, 1959); Egerian? (the present 
study), Eggenburgian to Badenian of Central and Western Paratethys (STEININGER et al., 
1971, SCHULTZ, 1998); Pshekian? (PoPov et al., 1993), Sakaraulian to Konkian of Eastern 
Paratethys (NEvESSKAJA et al., 1993); Recent lndo-Pacific (OLIVER, 1992). 
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Ordo Ostreoida FERUSSAC, 1822 (emend. WALLER, 1978) 
Familia Ostreidae W1LKEs, 1810 
Genus Crassostrea W1LKES, 1810 

Crassostrea fimbriata (GRATELOUP 1N RAULIN & DELBOs, 1855) 
PI. 5, Fig. 2-3 

1855 Ostrea fimbriata - GRATELOUP in RAULIN & DELBos, p. 1158. 
1859 Ostrea fimbrioides - ROLLE, p. 204, pi. 2, fig. 1-3. 
1870 Ostrea fimbriata GRATELOUP - Rwss in HöRNES, p. 450, pi. 74, fig. 1-5. 
1897 Ostrea cyathula carcarensis - SAcco, p. 11, pi. 3, fig. 30. 
1897 Ostrea cf. Cosmanni oligoplicata - SAcco, p. 11, pi. 3, fig. 31-35. 
1909 Ostrea fimbriata GRATELOUP-CossMANN & PEYROT, p. 179, pi. 19, fig. 19-21, pi. 20, fig. 14-15. 
1910 Ostrea fimbriata GRATELOUP - SCHAFFER, p. 16, pi. 6, fig. 6--8. 
1958 Ostrea cf. fimbriata fimbriata GRATELOUP - SENES, p. 56, pi. 9, fig. 111-112. 
1971 Ostrea fimbriata GRATELOUP - STEININGER et al., p. 433. 

Description: Shell medium to large sized, higher than long, more or less bent posteriorly, 
convexity moderate, left valve slightly more convex than the right one; right valve with 
numerous, regularly arranged, narrow, densely spaced radial ribs of similar wideness 
throughout ontogeny, being somewhat wider centrally than laterally, slowly multiplying 
distally through bifurcation; about 60 such ribs weakly undulating the commissure in one 
65 mm high specimen; prominent, well-differentiated single growth lamellae, subparal
leling the shell surface characterize the concentric exterior sculpture; left valve exterior 
with irregular, more or less projecting comarginal growth lamellae, organized in part to 
narrow commarginal depressions, inactivated catachomata forming an irregular radial 
undulation of the exterior surface next to the ligamental area. Right interior more 
strongly concave than the left one, anteriorly developing a cavity; ligamental area higher 
than long, slightly bent posteriorly, right resilifer deeply concave, broader than the 
bourrelets, left ligamental area concave with flattened resilifer and bourrelets, adductor 
scar medium-sized, drop-like, pointed posterodorsally, positioned posteriorly. Height: 64 
mm, length: 56 mm, convexity: 13 mm. 
Material: 4 weil preserved specimens from Melk/Tunnel. 

Remarks: As emphasised by CossMANN & PEYROT (1909), Crassostrea cyathu/a (LAMARCK) 
with the type occurrence in the Rupelian of the Paris Basin, among other minor 
differences, has less numerous ribs. Therefore Crassostrea cyathula as described by BALDI 
(1973), closely resembles specimens from Melk, is possibly also a Crassostrea fimbriata. 
Distribution: Egerian to Badenian in the Paratethys (SENES, 1958; SrnNINGER et al., 1971); 
Late Rupelian to Chattian in Liguria (SAcco, 1897); Aquitanian of the Aquitanian Basin 
(type occurrence according to CossMANN & PEYROT, 1909); Early Miocene of the Rhone 
Basin (MoNGIN, 1952). Additional report on Crassostrea fimbriata is from the Oligocene 
to Early Miocene of the Mesohellenic Basin (PENECKE, 1897). 



Familia Gryphaeidae V1ALOV, 1936 
Genus Pycnodonte F1scHER, 1835 

Pycnodonte gigantica callifera (LAMARCK, 1819) 
PI. 5, Fig. 4-6; PI. 6, Fig. 1 

1863 Ostrea cal/ifera LAMARCK - SANDBERGER, p. 377, pi. 34, fig. 6, pi. 35, fig. 1. 
1884 Ostrea callifera LAMARCK - SPEYER & KoENEN, pi. 23, fig. 9-10, pi. 24, fig. 11, pi. 25, fig. 2-

4, pi. 26, fig. 1. 
1893 Ostrea callifera LAMARCK - KOENEN, p. 1008, pi. 63, fig. 1-2. 
1897 Ostrea callifera LAMARCK -WOLFF, p. 231, pi. 20, fig. 2-3. 
1943 Ostrea callifera LAMARCK - ALBRECHT & VALK, p. 121, pi. 24, fig. 951-952. 
1952 Ostrea callifera LAMARCK - GöRGES, p. 28. 
1959 Ostrea callifera lAMARCK - VANOVA, p. 162, pi. 23, fig. 29-30. 
1962 Ostrea callifera LAMARCK - HöLZL, p. 59. 
1963 Ostrea gigantica callifera LAMARCK - BALDI, p. 75, pi. 1, fig. 11-12, pi. 2, fig. 1. 
1969 Ostrea (Gigantostrea) callifera LAMARCK - STEININGER, p. 42. 
1973 Ostrea (Gigantostrea) gigantea cal/ifera LAMARCK - BALDI, p. 184, pi. 8, fig. 1-2, 4-5. 
1975 Ostrea (G.) gigantea cal/ifera LAMARCK - STEININGER, p. 219. 
1995 Pycnodonte callifera (LAMARCK) - GüRs, p. 232. 

Description: Adult shell large, mostly rounded in outline, but also irregular, posteroan
teriorly or dorsoventrally elongated. Left valve more highly convex than the right valve, 
in young specimens much deeper concave interiorly than in the adult ones. Left exterior 
surface with mostly strongly irregular radial ribs, in two small, more regularly developed 
valves 14 ribs present; right exterior surface irregularly undulated, in smaller valves, 
thick, irregularly projecting, concentric laminae present. Exterior surface sculptured 
additionally with antimarginal striation. lnterior with large, rounded to oval adductor 
scar; chomata paralleling roughly the interior valve margins, with the distance from the 
very margin varying between O and 13 mm. Height: 103.5 mm, length: 105 mm, 
convexity: 20 mm. 
Material: 34 specimens from Plesching. 

Remarks: Most of the sample (30 specimens) is made up of a size dass from 8 to 37 mm 
shell length. Only 4 valves are larger, with lengths exceeding 68 mm. Among large 
specimens there is only one left valve and it displays different morphology than the small 
ones, being distinctly less concave interiorly, having also a shallower cavity beneath the 
ligamental area. lts small counterparts are prominently, deeply convex. In contrast the 
small right valves correspond weil with the large ones. Because no left valves are 
available in transitional size classes between small and large specimens, their specific 
relation is somewhat uncertain. Nevertheless the correspondence of right valves, and 
typical antimarginal striation in small and in large right valves maintain the identification. 
As pointed out by BALDI (1973) this oyster stands very close to Pycnodonte gigantica 
SOLANDER in BRANDER (1766), being on average, however, distinctly smaller. For example 
the Bulgarian Late Eocene to Oligocene Pycnodonte gigantica of KARAGIULEVA (1964) 
reaches heights up to 290 mm. According to BALDI the Mediterranean Pycnodonte 
gigantica and the N European Boreal Pycnodonte cal/ifera are related on the subspecies 
level. The Western to Central Paratethyan occurrence represents a transitional form with 
larger specimens hardly distinguishable from P. g. gigantica. The Plesching occurrence 
upholds BALD1's conclusion. 
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The more regularly ribbed, small right valves, as also the small left valves, resemble those 
from Eger illustrated by TELEGD1-RoTH (1914) and identified as Ostrea cyathula LAMARCK, 
whereas in adult ones any similarity is absent. The taxonomic significance of that 
observation cannot be evaluated without a direct comparison with original material of 
TELEGDl-ROTH. 
Distribution: Rupelian of the Paris Basin (type occurrence); Rupelian to Chattian of the 
North Sea Basin (GöRGES, 1952); Rupelian to Chattian of the Mainz Basin (GüRs, 1995); 
Kiscellian to Chattian of the Paratethys (BALDI, 1973). 

Familia Pectinidae W1LKEs, 1810 
Genus Palliolum MoNTEROSATO, 1884 

Palliolum incomparabile (R1sso, 1826) 
PI. 6, Fig. 2-4 

1826 Pecten incomparabilis - R1sso, p. 302, pi. 11, fig. 154. 
1826 Peden vitreus - R1sso, p. 303, pi. 11, fig. 156. 
1884 Pecten hertlei - 81nNER , p. 518, pi. 10, fig. 19. 
1897 Chlamys (Pallolium) incomparabilis (R1sso) - SAcco. p. 45. 
1899 Pecten textus PH1L1PP1 - BoECKH, p. 13, pi. 2, fig. 16. [non PHILIPP!] 

1907 Chlamys (Pal/olium) incomparabilis (R1sso)- CERULLl-IRELLI, p. 97, pi. 6, fig. 9. 
1914 Chlamys (Camptonedes) textus PH1L1PP1 - TELEGD1-RoTH, p. 66, pi. 6, fig. 9. [non PH1L1PP1] 

1939 Chlamys incomparabilis (R1sso) - RoGER, p. 204, pi. 20, fig. 7a-b, pi. 21, fig. 2a-b. 
1959 Chlamys decussata (MONSTER) - VANOVA, p. 157, pi. 20, fig. 10-12. [non MONSTER IN GOLDFUSS] 

1960 Chlamys (Camponedes) hertlei (81nNER) - CSEPREGHY-MEZNERICS, p. 37, pi. 34, fig. 5-6. 
1960 Chlamys (Camponedes) texta PHILIPI - CSEPREGHY-MEZNERICS, p. 37. [non PHIL.] 

1962 Chlamys (Camponedes) incomparabilis (R1sso) - HöLZL, p. 58, pi. 2, fig. 3. 
1963 Chlamys incomparabilis (R1sso) - SrnNINGER, p. 17, pi. 2, fig. 2-3. 
1963 Chlamys incomparabilis (R1sso) - BALDI, p. 73, pi. 1, fig. 5-8. 
1969 Chlamys incomparabilis (R1sso) - SrnNINGER, p. 43. 
1969 Chlamys cf. decussata (MONSTER) - SrnNINGER, p. 42, pi. 3, fig. 2 [non MONSTER in GoLDFuss]. 

1973 Chlamys incomparabilis (R1sso) - BALDI, p. 183, pi. 7, fig. 2. 
1975 Chlamys incomparabilis (R1sso) - BALDI & SrnNINGER, p. 219, pi. 8, fig. 1-2. 
1975 Chlamys decussata (MONSTER) - BALDI & SrnNINGER, p. 219, pi. 8, fig. 4-5 [non MONSTER in 

GOLDFUSS]. 

Description: Shell small, chlamydoid, biconvex, inequilateral with disc slightly elongated 
posteroventrally and anterior ears distinctly !arger than the posterior ones, right anterior 
ear pointed anteriorly with prominent byssal notch. Disc somewhat higher than lang 
with height not exceeding 23 mm, disc outline orbicular in the ventral portion, pointed 
in its dorsal part with disc flanks straightened; disc convexity rather low, disc flanks 
moderately high, broadly sigmoidal in cross section; ears rather large with length 
exceeding 55 % of the disc length and ear height exceeding 23 % of disc height. Disc 
exterior radial sculpture highly variable, being present in form of radial folds or absent, 
initiation of radial folds random, in few specimens already umbonally, folds weak to 
prominent, narrow or broad, separated by narrower or distinctly wider interspaces; 
narrow, densely spaced ones bearing rows of microscopic scales on tops; folds, if 
multiplied then through intercalation, folds number varies in !arger specimens between 
26 and 43. Concentric sculpture absent, except for some growth constrictions, although 
the differently coloured commarginal bands appear. Microsculpture represented by 
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prominent Camptonectes-type antimarginal striation. Ears with free margins dipping 
steeply posteriorly, anterior ears ornamented by fine, scaly, densely spaced radial ribs, 7 
to 10 in number, multiplying through intercalation, two dorsal ones coarser than others, 
in right valve forming a dorsal crista; posterior ears smooth or, in some specimens, single, 
fine, scaly ribs can also appear. Byssal fasciole depressed, flattened, sculptured by 
commarginal lirae, separated from the ctenolium by a rib-like flexure, ear/disc contact 
gaping distally, showing inactive ctenolium; active ctenolium present. Disc interior 
smooth to simply radially folded. Hinge with dorsal and resilial teeth similarly prominent, 
both narrow and strongly laterally elongated; dorsal teeth do not reach the origin of shell 
growth. Height: 20.3 mm, length: 18.2 mm, convexity: 3 mm. 
Material: more than 50 specimens from Plesching. 
Remarks: Palliolum incomparabile, the type species of Palliolum, is commonly represen
ted in the Recent Mediterranean and adjacent Atlantic region (WAGNER, 1991). Although 
mainly restricted to Pliocene - Recent (ROGER, 1939), additionally its presence in the Late 
Oligocene to Early Miocene of the Paratethys is weil documented (HöLZL, 1962; STEININ
GER et al., 1971; BALDI, 1973; PoPov et al. 1993). Yet, the Middle to Late Miocene 
stratigraphic gap apparently complicated the interpretation of species level affiliation 
between the Recent and the Oligo/Miocene occurrences. Nevertheless based on their 
identical morphology this interpretation is weil supported. 
The sample from Plesching differs however distinctly from other Paratethyan occur
rences. lt includes completely smooth specimens co-occurring with radially folded ones, 
and continuous morphologic transitions. The Recent ones, but also all other previously 
recorded Paratethyan Pa//iolum incomparabi/e, are always smooth. Whereas the 
smooth shells from Plesching cannot be distinguished from P. incomparabile, the folded 
ones, resemble species, such as the Recent Palliolum striatum (MüLLER, 1776), the 
German Oligocene Pa//io/um pidum (GmoFuss 1833), Pa//iolum venosum (SPEYER 1864) 
and Palliolum decussatum (MONSTER 1833) or the Paratethyan Palliolum hertlei (BITINER 
1884). 
Pa//iolum striatum highly resembles Palliolum incomparabile except for radial folds, 
which number varies from 4 very weak marginal ones to 72 (WAGNER, 1991). lts 
stratigraphicaily oldest record is from the Pleistocene of ltaly and therefore its affiliation 
with Plesching specimens would be highly speculative. 
Palliolum venosum from the Rupelian of the Mainz Basin (NEUFFER, 1973; GüRs, 1995) is 
closely related to the Plesching species, showing similar variation of the exterior disc 
surface sculpture, but differing by the presence of posterior ear riblets - absent both in 
Plesching and in Fels am Wagram (STEININGER, 1963) specimens - and by exterior disc 
folds, that are densely spaced and more numerous (NEUFFER, 1973). 
Palliolum pidum (= P. weinheimense) from the Rupelian of the Mainz Basin (NEUFFER, 
1973) has weaker Camptonedes microstriation. The folds are generaily distinctly stron
ger than in Plesching specimens, although the smooth specimens, or those with fine, 
scaily ribs are, highly similar. 
The Chattian North Sea Basin P. decussatum - according to ANDERSON (1958) a probable 
descendant of Palliolum pidum - shows similar variation in sculpture as the Plesching 
species. lt displays clearly Camptonedes microstriation, as pointed out by ANDERSON 
(1958), and therefore the only apparent difference from the Plesching species remains 
the presence of riblets on posterior ears. 
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The only synchronous closely related form from the Paratethys is Palliolum hertlei, 
formerly described from the Egerian of N Slovenia and N Hungary (illustrated in CsEPREG
HY-MESZNER1cs, 1960) and Karadzhalgian of the Precaucasian (PoPov et al., 1993). lt 
resembles closely the strongly radially folded shells from Plesching. 
Based on its continuous stratigraphic and geographic occurrence as weil as morphology, 
we assume, that the Late Oligocene to Early Miocene Paratethyan representatives of 
Pa/liolum are conspecific. The predominantly smooth species includes more or less radially 
folded morphotypes during the Egerian/Karadzhalgian - usually described as Palliolum 
hertlei. In the Eggenburgian/Sakaraulian exclusively smooth morphs remain, which cannot 
be distinguished from Palliolum incomparabile. The ancestor of that species immigrated 
possibly from the adjacent Boreal NW Atlantic Region that is indeed characterized by 
several related species throughout the Oligocene. Based on taxonomic results of previous 
workers this species is also in the present study identified with P. incomparabile, although 
in its more primitive stage it still develops radial disc ornamentation. 
Distribution: Egerian to Eggenburgian of the Central and Western Paratethys; Early 
Kalmykian?, Karadzhalgian to Sakaraulian of Eastern Paratethys (PoPov et. al., 1993); 
Pliocene to Recent of the Lusitanian Region (ROGER, 1939). 

Genus uncertain 

Costellamussiopecten? cf. northamptoni (M1cHELorn, 1839) 
PI. 6, Fig. 5-6 

1839 Pecten northamptoni - M1cHELorn, p. 8 
1897 Chlamys (Aequipecten) northamptoni (M1cHELOTT1) div. subsp. - SAcco, p. 16, pi. 4, fig. 1-16 
1903 Pecten northamptoni (MICHELOTTI) - OPPENHEIM, p. 153, pi. 9, fig. 4 
1937 Chlamys (Aequipecten) northamptoni laevitransiens (SAcco) - VENzo, p. 159, pi. 11, fig. 14 
1938 Chlamys (Aequipecten) northamptoni laevitransiens (SAcco) - VENZO, p. 199, pi. 10, fig. 1-3 
1938 Chlamys (Aequipecten) northamptoni oblita (M1cHELorn) - VENzo, p. 200, pi. 10, fig. 4 
1939 Chlamys northamptoni (M1cHELorn) - RocER, p. 48, pi. 2, fig. 11, pi. 7, fig. 1, 1 a, 2, 8, Ba, 9 
1955 Chlamys northamptoni (M1cHELorn) - AccoR01, p. 55, pi. 5, fig. 1 
1955 Chlamys northamptoni var. laevitransiens SAcco - AccoRDI, p. 55, pi. 5, fig. 2 and 4. 
1959 Chlamys (Aequipecten) northamptoni (M1cHELorn)- CTYROKY, p. 91, pi. 9, fig. 1, 3, pi. 11, 

fig. 1, pi. 18, fig. 1-3, text-fig. 5, 6 
1960 Chlamys northamptoni (M1cHELOTT1) - CsEPREGHY-MEZNER1cs, p. 30, pi. 20 (part.), fig. 4-5. 
1962 Chlamys northamptoni (M1cHELorn) - BoN1 & SAccH1-V1ALL1, p. 93, pi. 14, fig. 10, pi. 17, 

fig. 1-2, 4, 6-9 
1969 Chlamys (Aequipecten) northamptoni (MICHELOTTI)- CTYROKY, p. 35, fig. 7, 10, pi. 9, fig. 1--6, pi. 

10, fig. 1-4, pi. 11, fig. 1--6, pi. 12, fig. 1-5 
1973 Chlamys (Aequipecten) northamptoni (M1cHELorn) - BALDI, p. 180, pi. 6, fig. 3 
1986 Chlamys northamptoni (M1cHELorn) - BAGUONI MAvRos et al., p. 145, pi. 1, fig. 24, 25, 27, 

28, 29 

Description: Moderate to large in size, low to moderately biconvex. Exterior with 17 
moderately prominent ribs, being dorsally sub-trigonal to rounded, distally in cross section 
sub-trapezoidal; with interspaces flat-bottomed, as wide as ribs. Secondary sculpture, contri
buted by weak, mainly scaly riblets, occurring at least laterally on ribs and in interspaces. Their 
appearance varies. Scaly riblets can already initiate in the dorsal disc region, gradually 
becoming prominent distally, with two riblets marking the rib-top boundaries following one 
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central riblet on rib-top and 2-3 riblets in interspaces. Rib-tops of the central disc region can, 
in contrast, remain smooth with riblets on rib flanks present or absent, developed distally at 
about 20 mm of height. Also left and right valve of the same shell can differ in secondary 
sculpture, with well-differentiated scaly riblets in one valve being absent in other one. Disc 
exterior shiny, with extremely fine growth lines and with very fine Camptonedes-type 
antimarginal microstriation. Shell thin in dorsoventral cross section myostracum layer about 
two times broader than inner calcite layer; outer calcite layer extremely thin. Height (recon
structed): 71 mm, length and convexity undeterminable. 
Material: 3 badly preserved specimens (2 articulated shells, 1 single left valve) from 
Tiefenfucha. 

Remarks: Badly preserved outline, missing ears and unexposed interior characters make 
identification uncertain. 
The Oligocene C. nort.hamptoni is thus far documented from the Egerian of Hungary by 
CsEPREGHY-MEZNER1cs (1960) and BALD1 (1973) and from the Chattian of NE ltaly by VENzo 
(1937, 1938) and BAGLJONJ MAvRos et al. (1986). Citation of its infrequent appearance in 
the Oligocene of Liguria by SAcco (1897) is not secured through a figure. Note that C. 
nort.hamptoni of CsEPREGHY-MEZNER1cs (1960) is a partial misidentification (specimens on 
pi. 20, fig. 1-3) of Chlamys darnoensis CsEPREGHY-MEZNER1cs, 1960. Those specimens 
apparently have fewer ribs. 
C. nort.hamptoni due to its right hinge with three tooth pairs is not related to Aequipec
ten s.s. (sensu WALLER, 1991 ). lndeed, except for its aequipectinoid shape, all other 
characters such as hinge, scaly sculpture on disc and ears, Camptonedes microsculpture 
and prominent internal ribs carinae point to its affiliation with Costellamussiopeden 
BoNGRAIN et al. (1994). 
Distribution: Late Oligocene to Early Miocene of Mediterranean and Central Paratethys 
(e.g., SAcco, 1897; ROGER, 1939; CTYROKY, 1959; BALDJ, 1973; ßAGLJONI MAvRos et al., 
1986), ?Middle Miocene of Mediterranean (CoMASCHI, 1972) 

1866 
1884 
1897 
1897 
1899 
1910 
1934-36 
1952 
1958 
1958 
1959 
1964 
1971 
1973 
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Familia Anomiidae RAFINESOUE, 1815 
Genus Anomia L1NNE, 1758 

Anomia ephippium L1NNE, 1758 
PI. 6, Fig. 7 

Anomia Goldfussi DESHAYES - SPEYER, p. 49, pi. 3, fig. 7-9. 
Anomia Goldfussi DESHAYES - SPEYER & KoENEN, pi. 23, fig. 7-8, pi. 24, fig. 6-10. 
Anomia costata BRoccH1- WmFF, p. 231, pi. 20, fig. 9-10. 
Anomia ephippium L1NNE et var. div. - SAcco, p. 31, pi. 10. 
Anomia ephippium costata BRoccH1 - BöcKH, p. 15, pi. 2, fig. 5, pi. 3, fig. 4. 
Anomia ephippium LINNE et var. div. - SCHAFFER, p. 22, pi. 12, fig. 1-14. 
Anomia ephippium rugo/osostriata BRONN - FRIEDBERG, p. 257; fig. 27, pi. 49, fig. 2-5. 
Anomia goldfussi DESHAYES - GöRGES, p. 27. 
Anomia ephippium L1NNE et var. div. - SENES, p. 51, pi. 11, fig. 130-133. 
Anomia ephippium L1NNE et var. div. - HöLZL, p. 62, pi. 4, fig. 5. 
Anomia ephippium L1NNE - ANDERSON, p. 103, pi. 14, fig. 11. 
Anomia ephippium LINNE - ANDERSON, p. 145, pi. 2, fig. 28. 
Anomia ephippium L1NNE - SrnNINGER et al., p. 428, pi. 28, fig. 1. 
Anomia ephippium L1NNE - BALDI, p. 185, pi. 5, fig. 1. 



Description: Shell small sized, except for specimens from Melk/Tunnel, which also 
include medium-sized specimens, although maximal height does not exceed 50 mm, 
outline irregular, mainly suborbicular, preferable lateral growth directions are highly 
variable according to commarginal lines, yet the elongation of the posterior shell is 
characteristic. Shell convexity completely irregular in cross section, in right valves varying 
from being low to high. Valve exterior surface undulated throughout ontogeny by very 
fine, irregular, wavy, antimarginal striae and folds; coarse irregular, wavy folds, varying 
in number and prominence can occurre in later growth stages. Shell structure is domi
nantly foliate, the single folia are nacreous, in dorsal region white macroscopically 
homogeneous median layer intercalates. Height: 27.8 mm, length: 26.8 mm, convexity: 
11 mm. 
Material: 3 specimens from Melk/Tunnel, 5 from Kendl, 6 from Neuwinden and 15 from 
Plesching. 

Remarks: According to ANDERSON (1959), A. ephippium cannot be distinguished from the 
Late Oligocene A. goldfussi DESHAYES. A. costata 8RoccH1 of WoLFF (1897) and BöcKH 
(1899), as weil as numerous forms described by SAcco (1897), SCHAFFER (1910), SENES 
(1958), and HöLZL (1958) are placed by BALDI (1973) into synonymy of A. ephippium. 
Based on the extraordinary variability of this species (ANDERSON, 1959), this interpretation 
is followed in the present study. The studied Austrian specimens correspond morpholo
gicaly at best to form rugo/osostriata BRONN of SAcco (1897). A. ephipium rugolosostria
ta of FRIEDBERG (1934-36) is reunited by ANDERSON (1959) with A. ephipium. 
Distribution: Rupelian to Recent of the North Sea Basin (ANDERSON, 1959); Kiscellian to 
Badenian of the Western and Central Paratethys (BALD1, 1973); Sakaraulian?, Karaganian 
to Konkian of the Eastern Paratethys (NEVESSKAJA et al„ 1993); Aquitanian to Recent of 
the Lusitanian Region (SAcco, 1897; PoPPE & Garn, 1993). 

Subclassis Lucinata PoJETA, 1978 

Ordo Lucinoida DALL, 1889 
Familia Lucinidae FLEMING, 1828 

Genus Myrtea TuRrnN, 1822 

Myrtea spinifera (MoNTAGu, 1803) 
PI. 6, Fig. 8-10 

1803 Venus spinifera - MoNTAGU, p. 577, pi. 17, fig. 1. 
1870 Lucina spinifera (MoNTAGU) - HöRNES, p. 236, pi. 33, fig. 8. 
1901 Lucina (Myrtea) spinifera div. subsp. - SAcco, p. 93-95, pi. 21, fig. 8-23. 
1901 Lucina (Myrtea) taurina div. subsp. - SAcco, p. 95, pi. 21, fig. 24-30. 
1901 Lucina (Myrtea) extinta (M1CHmorn) (an M. spinifera var.) - SAcco, p. 95, pi. 21, p. 37-39. 
1908 Lucina (Myrtea) spinifera (MONTAGU)- DOLLFUS & DAUTZENBERG, p. 245, pi. 16, fig. 18-27. 
1912 Myrtea spinifera (MoNTAGu) div. subsp. - CosSMANN & PEYROT, p. 671-674, pi. 28, fig. 16-

19 and 23-29. 
1934 Myrtea spinifera (MoNTAGu) - FRIEDBERG, pi. 120, pi. 20, fig. 10--11. 
1960 Lucina (Myrtea) spinifera (MoNTAGU) - KoJuMDIGIEVA in KoJUMDIGIEVA & STRACHIMIROV, p. 30, 

pi. pi. 9, fig. 12 and 13. 

Description: Shell small, with length (<11 mm) slightly exceeding height, weakly to 
moderately biconvex; variable in shape, suborbicular to subquadrate; posterior margin 
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more or less dorsoventrally straightened, anterodorsal margin concave, other margins 
convex, prosogyrate. Escutcheon ridge following dorsally a shallow and narrow radial 
depression; escutcheon extremely narrow, dipping steeply interiorly; ligamental nymph 
elongate and prominent, ligamental suture deep, lunula deep, elongate and narrow. 
Exterior with widely distanced, weil projecting, concave commarginal lamellae intercala
ted by growth lines; developing scaly projections at intersections with escutcheon ridge. 
Umbonally, commarginal lamellae closely spaced, with a maximum of 7 lamellae present 
in the first mm of growth; in adult shell absent or present, moderately wide to widely 
spaced (0.5-2 mm), variable in number, restricted to dorsal exterior region or reaching 
the mature shell margin. Right hinge with one short and prominent cardinal tooth 
centrally and single narrow, elongate lateral tooth posteriorly and anteriorly; left hinge 
with two prominent cardinal teeth centrally and single, weak, elongate lateral teeth 
posteriorly and anteriorly. Height: 8.1 mm, length: 8.9 mm, convexity: 1.5 mm. 
Material: 31 moderately preserved specimens (1 articulated shell, 11 left and 19 right 
single valves) from Tiefenfucha. 

Remarks: This is the oldest evidence of this common Miocene to Recent species. Up to 
now it was unknown from sediments older than Early Miocene. lts presence in the 
Oligocene of the Subcarpathian foredeep, asserted by S. PoPov (Moscow) (pers. comm., 
2000), is thus far unpublished. 
This highly variable species can be easily identified according to the scaly escutcheon 
ridge. Subspecies introduced by SAcco (1901) and CossMANN & PEYROT (1912), based on 
differences in size, sculpture and outline, are most likely not valid. Among the investiga
ted specimens, a similar variation pattern is present. Myrtea taurina (BoNELLI), characte
rized by reduced, and M. extinta (M1cHELörn) with widely spaced commarginal lamellae 
in the adult shell are for the same reason most certainly synonymous with M. spinifera 
(SACCO, 1901; VENzo, 1933). 
Today it inhabits sand, mud and gravel bottoms between 7 and 250 m (PoPPE & Gom, 
1993). According to M1us1c (1991) it prefers sandy bottoms of the littoral zone. 
Distribution: Late Oligocene to Middle Miocene of Paratethys (the present study; 
HöRNES, 1870, STUDENCKA et al., 1998); Early to Middle Miocene of Central Paratethys and 
Miocene to Recent of Mediterranean to NE Atlantic (SAcco, 1901; CossMANN & PEYROT, 
1909-14; DmLFus & DAurzENBERG, 1902; PoPPE & Gom, 1993; M1us1c, 1991). 

Genus Lucinoma DALL, 1901 

Lucinoma barrandei (MAYER, 1871) 
PI. 7, Fig. 1-4 

1871 Lucina barrandei - MAYER, p. 340, pi. 10, fig. 1. 
1958 Lucinoma barrandei (MAYER) - HöLZL, p. 75, pi. 6, fig. 4. 
1958 Lucinoma barrandei taurinorum (SAcco) - HöLZL, p. 75, pi. 6, fig. 5, 5a. 
1963 Lucinoma barrandei (MAYER) - SrnN1NGER, p. 25, pi. 1, fig. 2a,b. 
1971 Lucinoma barrandei (MAYER) - SrnNINGER et al., p. 436, pi. 36, fig. 5, 7. 
1975 Lucinoma barrandei ssp. - BALD1 & SrnN1NGER, p. 219, pi. 11, fig. 8. 
1998 Lucinoma barrandei (MAYER) - ScHULTZ, p. 96, pi. 42, fig. 8a,b. 

Description: Shell of medium size with maximal length of 55 mm, orbicular to oval, 
slightly postero-anteriorly elongated, moderately biconvex; umbo strongly prosogyrate, 

734 



placed variably above posterior to anterior shell portion; lunulae deeply excavated, with 
outer edge only slightly concave, escutcheon closed, dorsal margin straight or concavely 
projecting dorsally from umbo, anterior and posterior margins rounded to slightly 
obtusely angled, slightly dorsally bent postero-dorsal ridge is followed by flattened to 
slightly concave postero-dorsal shell region; anterior adductor muscle scar is large, long 
and narrow, straightened, dipping steeply posteriorly, on its anterior end bent dorsally; 
posterior adductor muscle scar smaller, quadrangularly suboval, located beneath the 
postero-dorsal interior shell margin; interior marginal area outside the integripalliate 
pallial line with inarticulate concentric ridges. Outer surface proximally smooth, distally 
more or less rough, with irregular, slightly projecting, commarginal lirae. Ligament suture 
is slightly dorsally bent, extraordinarily deep, concave, broadening and deepening, in 
direct contact with the internal shell cavity. Nymph concave, forming the ventral wall of 
the ligamental suture. Posterior hinge plate concave, variably wide (broad to narrow). 
Cardinal teeth dipping posteriorly, tooth 4 narrow, slightly elongated, tooth 2a massive, 
trigonal, with two lamellae developed on its posterior and anterior edges, groove 
receiving the 3b tooth deep, trigonal, groove receiving the 3a narrow, inarticulate; 
lateral teeth Al and All feebly laminar. Height: 32 mm, length: 34 mm, convexity: 7 mm. 
Material: 19 moderately to well-preserved specimens (predominantly articulated shells) 
from Plesching. 
Remarks: HöLZL (1958) illustrated and described two subspecies - L. b. barrandei and L. 
b. taurinum - from the Eggenburgian of Kaltenbachgraben in Bavaria, which differ by 
the shell-outline, in particular through shape of the lunula. Because they always occur 
together, their taxonomic separation is considered in the present study as doubtful; they 
more likely represent a morphological variation within the same population. Kaltenbach
graben is the type locality of L. barrandei, which is according to HöLZL (1958) unknown 
from other Bavarian localities. Specimens from Plesching coincide weil with the speci
mens illustrated by HöLZL (1958). Especially apparent is the similarity of the extremely 
massively developed hinges. 
The Mediterranean Early Miocene occurrence documented by SAcco (1901, p. 83, pi. 19, 
fig. 6-9) seems to be an erroneous identification. There is an apparent difference to 
Bavarian specimens in the shape of the hinge region (SAcco, 1901, fig. 6b). The Paratethy
an specimens are characterized by a very prominent ligament pit that is deep, broad and 
long, making the hinge region extremely broad. In contrast, the specimen illustrated by 
SAcco (1901) has a narrow hinge region with underrepresented ligament pit. 
One of the specimens from Plesching is already illustrated by BALDI & STEININGER (1975) 
and identified as L. barrandei ssp. No indication for a subspecies status of the Plesching 
population was traced in the present investigation. The specimen illustrated by the latter 
authors is dorsoventrally elongated with prolonged anterior portion. Among the present 
material such shapes are present together with rounded ones. Similar elongated shape 
also characterizes specimens from Fels am Wagram illustrated by SrE1N1NGER (1963) and 
STEININGER et al. (1971 ). These coincide weil in all details with Plesching valves, including 
the form of the hinge region. The latter authors claimed minor differences of Austrian 
specimens from the typical L. barrandei of Bavaria in outline and in hinge apparatus. 
Those differences were, however, interpreted as environmental adaptations. 
The generic definition of MooRE (1969) does not fit exactly to L. barrandei; namely, the 
commarginal lirae are not regular and do not have intercalated finer lines, the lunule is 
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sunken and the anterior scar is short. On the other hand, the described dentition is 
identical to those in Plesching specimens. 
Distribution: Egerian of Plesching (BALDI & STE1N1NGER, 1975; present study), Early Eggen
burgian of Fels am Wagram in Lower Austria (STEININGER, 1963; SrnNINGER et al., 1971; 
ScHULTZ, 1998), Eggenburgian of Kaltenbachgraben in Bavaria (HöLZL, 1958). 

Genus Saxolucina STEWART, 1930 

Saxolucina heberti (DESHAYES, 1857) 
PI. 7, Fig. 5-6 

1857 Lucina Heberti DESHAYES - DESHAYES, pi. 42, fig. 4-6. 
1858 Lucina Heberti DESHAYES - DESHAYES, p. 647. 
1861 Lucina Heberti DESHAYES - SANDBERGER, pi. 27, fig. 3, 3a,b. 
1863 Lucina Heberti DESHAYES - SANDBERGER, p. 327. 
1973 Saxolucina(Saxo/ucina) heberti (DESHAYES) - NEuFFER, p. 52, pi. 10, fig. 11 a,b, 12a,b. 
1993 Pterolucina heberti (DESHAYES) - PoPov et al., p. 95, pi. 5, fig. 12. 
1995 Saxolucina heberti (DESHAYES) - GüRS, p. 237, pi. 63, fig. 4. 

Description: Shell small, about as high as long, low convex; outline suborbicular to 
subquadrangular with straightened posterior and concave antero-umbonal portions; 
posterior diagonal ridge prominent, adjoining the depressed, wing-like, distally pointed 
posterodorsal area; anterior diagonal ridge more or less prominent adjoining the depres
sed, wing-like, distally pointed anteroventral area, being smaller than the posterodorsal 
one. Umbo inflated, prosogyrate; lunule depressed, pointed posteriorly, slightly antero
dorsally elongated, escutcheon narrow. Shell exterior sculptured by fine, somewhat 
wavy, irregularly projecting commarginal lirae; relatively dense growth constrictions 
present. Hinge region with broad, depressed, posteriorly elongated ligamental groove, 
adjoined to sharp, elongated nymph; posterior right cardinal tooth 3b short, oblique, 
subparalleling the nymph; posterior left cardinal tooth 5 shorter and steeper than 3b; 
anterior cardinals reduced or not preserved; right laterals Aland All! short, subhorizontal 
and weak. Height: 20 mm, length: 21.8 mm, convexity: 5 mm. 
Material: 21 moderately preserved, mainly articulated shells from .Neuwinden. 

Remarks: This is the first Chattian record of this species formerly thought to be restricted 
to the Rupelian. 
Distribution: Rupelian of the Paris Basin (type occurrence), Mainz Basin (GüRs, 1995) and 
Georgia (PoPov et al., 1993). 

Genus Lucine//a 01 MoNTEROSATO, 1883 

Lucine//a divaricata rotundoparva (SAcco, 1901) 
PI. 7, Fig. 7 

1901 Divaricella divaricata rotundoparva - SAcco, p. 99, pi. 29, fig. 14-15. 
1910 Divaricella divaricata rotundoparva SAcco - SCHAFFER, p. 102, pi. 46, fig. 11-14. 
1911 Divarice/Ja divaricata rotundoparva SACCO - COSSMANN & PEYROT, p. 713, pi. 28, fig. 75-78. 
1971 Divalinga divaricata rotundoparva (SAcco) - SrnN1NGER et al., p. 435, pi. 36, fig. 3. 

Description: Shell very small with height not exceeding 11 mm, highly convex, about as 
high as long or slightly longer, suborbicular in outline, slightly inequilateral, with proso-

736 



gyrate umbonal part, with elongated, slightly pointed posteroventral region, straighte
ned posterior margin and wing-like, distally pointed anterodorsal region; posterior 
diagonal ridge more or less prominent, posterodorsal area more or less depressed, wing
like and pointed distally. Umbo highly inflated, lunule deeply depressed, rounded, 
pointed posteriorly, escutcheon narrow, posteriorly elongated. Exterior layer mostly 
destroyed and absent, exposing of internal, fine radial ribbing representing the inner 
shell layer structure; if preserved, exterior sculpture made up of fine divaricating ribs and 
fine, irregular commarginal lirae. Height: 6 mm, length: 6.2 mm, convexity: 1.2 mm. 
Material: more than 15 badly preserved specimens from Neuwinden. 

Remarks: Divalinga ornata (AcAss1z) can be easily distinguished by its more regularly 
circular outline and larger average size. SAcco (1901) differentiated his subspecies as 
being somewhat larger, more ovate and smoother than the Recent species. STUDENCKA et 
al. (1998) reunited the fossil with the Recent subspecies, yet without providing reasons 
for that decision. The specimens of Recent L. divaricata (L1NNE) from the Adriatic Sea of 
M1us1c (1991) differ by displaying prominent radial ribbing of the exterior shell surface; 
the specimens of PoPPE & Gorn (1993) are, in contrast, identical to fossil ones. 
Distribution: Late Miocene to Pliocene of NW ltaly (SAcco, 1901), Middle Miocene of the 
Aquitanian Basin (CossMANN & PEYROT, 1911 ), Egerian to Badenian of Western and Central 
Paratethys (SCHAFFER, 1910; SrnNINGER et al., 1971; STUDENCKA et al., 1998; present study) 

Familia Ungulinidae ADAMS & ADAMS, 1857 
Genus Diplodonta BRONN, 1831 

Diplodonta rotundata (MoNTAGU, 1803) 
PI. 7, Fig. 8 

1803 Tel/ina rotundata - MoNTAGu, p. 71, pi. 2, fig. 3. 
1870 Diplodonta rotundata (MoNTAGu) - HöRNES, p. 216, pi. 32, fig. 3. 
1901 Diplodonta rotundata (MoNTAGU) et var. div. - SAcco, p. 62, p. 15, fig. 12-18. 
1910 Diplodonta rotundata (MoNTAGu) - SCHAFFER, p. 102, pi. 46, fig. 15-17. 
1911 Diplodonta rotundata (MoNTAGU) - CossMANN & PEYROT, p. 241, pi. 26, fig. 26-31. 
1945 Taras rotundatus (MoNTAGU) - GusERT, p. 150, pi. 10, fig. 2. 
1954 Diplodonta rotundata (MONTAGU) - CSEPREGHY-MEZNERICS, p. 83, pi. 11, fig. 13, 20. 
1958 Diplodonta rotundata rotundata (MoNTAGU) - SENES, p. 69, pi. 15, fig. 183. 
1962 Taras rotundatus (MoNTAGU) - HöLZL, p. 72, pi. 4, fig. 1. 
1964 Taras rotundatus (MONTAGU) - RAILENAU & NEGULESCU, p. 169, pi. 8, fig. 5. 
1964 Taras rotundatus (MONTAGU) - ANDERSON, p. 160, pi. 5, fig. 47. 
1969 Taras rotundatus (MoNTAGU) - STEININGER, p. 42. 
1971 Taras rotundatus (MoNTAGu) - SrnNINGER et al., p. 438. 
1973 Taras rotundatus (MoNTAGu) - BALDI, p. 198, pi. 14, fig. 7-8. 
1975 Taras rotundatus (MoNTAGU) - SrnN1NGER, p. 219. 

Description: Shell small, about as high as long or longer, moderately inflated, suborbi
cular with straightened dorsal and concave antero-umbonal margin, subequilateral 
through weak posteroventral elongation; umbo moderately inflated, strongly prosogy
rate; lunule rounded, strongly depressed; escutcheon narrow, posteriorly elongated. 
Shell exterior surface with irregular commarginal lirae, disturbed by growth constrictions. 
Hinge plate narrow, exposing two short but prominent cardinals radiating away from 
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umbo; ligamental groove narrow. Height: 14.2 mm, length: 16 mm, convexity: 3.2 mm. 
Material: 1 specimen from Melk/Tunnel, 10 from Kendl and 8 from Plesching. 

Remarks: BALDI (1973) pointed out that the only difference between Oligocene Aquita
nian Basin T. parilis CossMANN, 1921 and D. rotundata is the smaller size of the former 
and advocated their synonymy. Their reunion would imply an already Late Rupalian to 
Early Oligocene presence of D. rotundata in the Atlantic Region. This revision need 
however verification based on the reexamination of the French material. 
Distribution: Late Rupelian to Early Chattian of Liguria (SAcco, 1901), Early Miocene to 
Recent of the Lusitanian Region (SENES, 1958); Miocene to Pliocene of the North Sea 
Basin (KAUTSKY, 1925; ANDERSON, 1964; MALATESTA, 1974) Egerian to Badenian of the 
Central and Western Paratethys (SEN ES, 1959; SCHAFFER, 191 O; STuDENCKA et al., 1998); 
Konkian of the Eastern Paratethys (STUDENCKA et al., 1998). 

Subclassis Heteroconchia HERTWIG, 1895 

Ordo Veneroida ADAMS & ADAMS, 1856 
Familia Astartidae D'ÜRBIGNY, 1844 

Genus Astarte SowERBY, 1816 

Astarte henckeliusiana NvsT, 1836 
PI. 8, Fig. 1-3 

1836 Astarte hencke/iusiana - Nvsr, p. 145, pi. 1, fig. 12. 
1868 Astarte Henckeliusiana Nvsr - KmNEN, p. 250, pi. 29, fig. 7a-k. 
1893 Astarte Henckeli NYST - KmNEN, p. 1214, pi. 83, fig. 12-14. 
1995 Astarte Henckeliusiana Nvsr - GüRs, p. 247, pi. 45, fig. 6-7. 

Description: Small (<12 mm), moderately biconvex, length about equal to or slightly 
exceeding height, trigonally suboval in outline, weakly prosogyrate, umbonally pointed, 
umbonal angle 107°-120, anterodorsal margin slightly concave to straight, posterodor
sal margin straight to slightly convex, other margins convex. Exterior with dense, 
concentric sculpture; umbonally up to height of 3 mm, regular, slightly projecting 
concentric lamellae appear, with a density of 7-9 lamellae per 1 mm, in later growth 
stage lamellae become irregular, commonly disturbed by growth constrictions. Escutche
on and lunula weakly differentiated, straightened and elongate. Right hinge with one 
massive, centrally positioned cardinal tooth and one elongate, sharp, anterior lateral 
tooth; left hinge with massive, prominent posterior cardinal tooth, weaker anterior 
cardinal tooth and elongate, sharp posterior lateral tooth. Margin crenulation not 
observed. Height: 8.9 mm, length: 8.9 mm, convexity: 3.0 mm. 
Material: 29 moderately preserved specimens (1 articulated shells, 15 left and 13 right 
single valves) from Tiefenfucha (grayish, micaceous finesand). 

Remarks: According to GüRs (1995), A. henckeliusiana is restricted to the Rupelian of 
Northern Germany, Mainz Basin and Belgium. lt differs from other members of its genus 
by typically densely arranged, fine concentric sculpture. A. henckeliusiana of HöLZL 
(1962) from the Chattian of S Germany shows broadly developed concentric ridges in 
the umbonal region and does not correspond with the typical morphology of A. 
henckeliusiana. lt is a possible misidentification of A. kickxi of the same author (HöLZL, 
1962). 
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A. u. ustiurtensis ILYNA and A. u. mangyschlakensis nov. sp. described by MERKLIN (1974) 
from the Rupelian of SW Kazakhstan are closely related to A. henckeliusiana. Beside 
generally corresponding shape and sculpture, most conspicuous correspondence is due 
to typical dense commarginal lamellae sculpturing the umbonal region (2 and 5 lamellae 
per 1 mm). The revision based on original material is needed. Recently PoPov et al. 
(1993) still referred A. usturtensis as a distinct species. 
Specimens from Tiefenfucha differ from Rupelian A. henckeliusiana of N Germany (e.g„ 
KOENEN, 1893) by an even more dense concentric sculpture in the umbonal region and 
a more weakly differentiated lunula. Nevertheless, due to coincidence of all other 
characters, their synonymy is postulated in the present study. With the exception of 
HöLZL (1962), this is the only record of this species in the Egerian of the Central 
Paratethys 
Distribution: Rupelian of Northern Germany, Mainz Basin and Belgium (GüRs, 1995) and 
Egerian of Central Paratethys (the present study). 

Astarte hoe/zli nov. sp. 
PI. 8, Fig. 4-6 

1952 Astarte (Macroastarte) n. subgen. n. sp. - HAGN & HöLZL, p. 43 
1969 Astarte nov. spec. - SrnN1NGER, p. 42. 
1975 Astarte (nov. sp.) - SrnNINGER, p. 219. 
1998 Astarte nov. spec. - ScHULTZ, p. 34, pi. 9, fig. 10. 

Holotypus: articulated specimen on pi. 8, fig. 4 
Depository: Collection of the NHM Vienna - Coll. No. 2001z0031/0001. 
Locus typicus: Sandpit Plesching near Linz. 
Stratum typicum: Medium sand of the Linz Formation with Miogypsina formosensis 
(Early Egerian, latest Oligocene) 
Derivatio nominis: In honour of Dr. Otto Hölzl, a german miner, autodidact, earth 
scientist, and discoverer of this species. 
Diagnosis: A very large, subtrapezoidal Astarte, with shell strongly posteriorly elongated, 
inflated prosogyrate umbo and prominent posterodorsal diagonal ridge. 
Differential diagnosis: lt differs from closely related Rupelian North Sea Basin A. dilatata 
PH1L1PP1, 1846 by its distinctly !arger size and more elongated outline. 

Description: Medium-sized, subquadrate to suboval shell, with length exceeding height, 
strongly posteriorly elongated, with umbo positioned in the anterior fifth of the shell 
length, umbonal region convex, posterior shell outline broadly oval but somewhat 
straightened posteriorly, ventrally convex anterior shell outline prominently concave in 
its anteriodorsal portion; convexity moderate, posterior diagonal ridge more or less 
prominent, running from umbo to the posteroventral shell margin; umbo inflated, 
prosogyrate; lunule and escutcheon deeply depressed, separated from the rest of the 
exterior shell by a prominent ledge-like flexure, with inner walls steep and somewhat 
concave, escutcheon shallower than lunule, lunule oval in outline, slightly anterodorsally 
elongated, escutcheon strongly anterodorsally elongated, stretching along the whole 
posterodorsal margin; commarginal ribs prominent, anterorly fairly regular, distally rat
her irregular, loosely spaced except in the umbonal region. Commissure finely crenula
ted, integripalliate, anisomyarian with almost two times !arger posterior adductor scar, 
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anterior scar depressed, posterior one slightly convex, shell interior deeply concave, 
divided by a diagonal flexure into larger posterodorsal and smaller anteroventral portion, 
umbonal cavity rather deep. Hinge with prominent, trigonal cardinals, radiating from 
umbo into posteroventral direction: on right valve 5b and 3a thin and sharp, 3b strong, 
wide and massive, on left valve 2 and 4b both prominent, rather massive and similarly 
wide; nymph rather massive, elongated posteriorly, posterior laterals elongated, on left 
valve Pli and PIV prominent, on right valve PI reduced, Piii more or less prominent, 
anterior laterals shortened, on right valve Al and Alll as weil as All of the left valve 
prominent, on left valve ventrally to All an additional, badly preserved lateral tooth 
seems to be present. Resulting hinge formula after BoYD & NEWELL in MooRE (1969) is 
typical for Astarte: 
RV 1 0 (1) -n 1 0 1 0 1-----1 0 1 

LV 1 0 1-----n 0 1 0 1 0- (1) 0 1 
Dimensions of the holotype: height: 39.9 mm, length: 49.9 mm, convexity: 11.2 mm. 
Material: 8 fairly weil preserved specimens from Plesching. 

Remarks: The presence of a new Astarte species in Plesching was already indicated by 
SrnN1NGER (1969, 1975). SCHurn's (1998) illustration shows the holotype. The specimens 
from Plesching are identical with specimens from the HöLZL Collection at the Institute for 
Paleontology, Univ. Vienna, labelled as "Astarte nov. Subgenus nov.sp / Chatt-Aquitan 
"Thalberg-Schichten", Thalberggraben b. Traunstein / Obb." Although HAGN & HöLZL 
(1952) indicated the presence of that taxon in the Egerian Thalberg Formation of the 
Thalberggraben (Upper Bavaria) as Astarte (Macroastarte) nov. subgen. nov. sp., it 
remained taxonomically undefined to date. 
A. hoe/zli is morphologically closely related to A. dilatata PH1L1PP1, 1846. A. dilatata is, 
according to GüRs (1995), a earliest Rupelian index fossil in the Mainz and North Sea 
Basins, being unknown from other geographic regions. Up to now it was taken for the 
last member of an old (at least from the Paleocene) group of Astarte tenera MORRIS. Now 
A. hoelzli assumes this position. 
GüRs (1995) doubted the generic affiliation of A. dilatata to Astarte, but failed to 
argument it. He also doubted its classification with the Carinastarte H1NscH (1952) 
inferred by latter author and followed by NEUFFER (1973) and based on presence of the 
postero-dorsal edge. GüRs claimed, without providing more detailed arguments, that 
Carinastarte is restricted to one Late Miocene lineage initiated by Astarte gracilis 
convexior, being phylogenetically unrelated to A. dilatata. The same author, finaly 
concluded that the generic status of the A. tenera Group should be based on a 
comprehensive taxonomic revision of the whole Astartidae family. An independent 
subgeneric status for A. hoe/ze/i is indicated also by HAGN & HöLZL (1952) with the name 
Macroastarte (nomen nudum). S. PoPov (Russian Acad. Sei., Moscow, pers. comm., 
2000), after inspecting the Plesching material, doubted the generic affiliation of Ple
sching and Thalberg specimens to Astarte. The present authors, in respect to MooRE 
(1969), are unable to extract any distinguishing feature on the generic or subgeneric 
level than distinctly larger size. Therefore, following STEININGER (1975) and ScHULTZ (1998) 
it will remain classified into Astarte in the present study. 
Distribution: Egerian of Upper Bavaria and Upper Austria. 
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Familia Carditidae FLEMING, 1828 
Genus Cyclocardia CoNRAD, 1867 

Cyclocardia orbicularis (SowERBY, 1825) 
PI. 8, Fig. 7-10 

1825 Venericardia orbicularis - SowERBY, p. 507, pi. 490, fig. 4, 5. 
1834-40 Cardita tuberculata - MONSTER in GoLDFuss, p. 188, pi. 134, fig. 3. 
1845 Cardita Omaliana - Nvsr, p. 212, pi. 16, fig. 6. 
1861-63 Cardita Omaliana NvsT - SANDBERGER, p. 338, pi. 24, fig. 7. 
1907 Venericardia tuberculata (MONSTER) - RAvN, p. 266, pi. 1, fig. 19. 
1944 Cardita orbicularis (SowERBY) - HEERING, p. 25, pi. 6, fig. 1-8. 
1945 Cardita (Cyclocardita) orbicularis (SowERBY) - GuBERT, p. 123, pi. 4, fig. 14a-d. 
1950 Cardita (V.) orbicularis (SowERBY) - HEERING, p. 23. 
1952 Cardita (Pteromeris) orbicularis (SowERBY) - GöRGES, p. 35. 
1959 Cardita (Cyclocardita) orbicularis (SowERBY) - ANDERSON, p. 116, pi. 15, fig. 9a-d. 
1962 Cardita (Cyclocardita) orbicularis tuberculata (MONSTER) - HöLZL, p. 66, pi. 2, fig. 9. 
1973 Cyclocardita (Cyclocardita) orbicularis tuberculata (MONSTER) - NEUFFER, p. 56, pi. 7, 

fig. 4-5. 
1998 Cardita (Cyclocardita) orbicularis (SowERBY) - ScHULTZ, p. 34, pi. 9, fig. 8. 

Description: Shell small (max. height 16 mm, the most common height about 10 mm), 
suborbicular in outline, posteroventrally elongated, prosogyrate with origin of growth 
shifted strongly anteriorly, umbonal portion projecting over the hinge line, dorsal margin 
narrow convex, posterodorsal margin straightened to slightly convex, anterodorsal margin 
slightly concave, other margins convex, shell moderately biconvex with maximum conve
xity located in the dorsal shell third. Exterior sculptured by 20-22 ribs, about 3 times 
broader than interspaces, ornamented by subquadrangular nodes, up to 9 nodes within 
initial 2 mm of height, later on about 5 nodes per 1 mm present. Nodes weil differentiated 
in the dorsal shell, about as high as long; in ventral shell they become commarginally 
elongated, somewhat indistinct, interfering with irregular, finely projecting growth lines. 
lnterior margin crenulated. Height: 9.2 mm, length: 9.5 mm, convexity: 3.1 mm. 
Material: 18 moderately preserved specimens (10 left and 8 right single valves) from 
Tiefenfucha. 

Remarks: The specimens from Tiefenfucha, characterized by rows of densely spaced 
tubercles on rib tops which amalgamate and become less prominent distally, are most 
closely affiliated with NEUFFER's (1973) Rupelian specimens from the Mainz Basin identi
fied as Cyclocardia (C.) orbicularis tuberculata. C. tuberculata, as widely accepted in the 
literature (GöRGES, 1952, ANDERSON, 1959), is not a subspecies but a simple morphotype 
of C. orbicularis. Based on inspection of the original material, NEUFFER (1973) found his 
specimen to be synonymous with Cardita omaliana of SANDBERGER (1863), with C. 
orbicularis of GöRGES (1952) and ANDERSON (1959) and with C. orbicularis tuberculata of 
HöLZL (1962). He stated, as also later advocated by JANSSEN (1979), that C. omaliana 
from the Mainz Basin is not related with the type of Nvsr (1845). 
Cyclocardita (Cyclocardita) orbicularis depressa (KOENEN) as described by NEUFFER (1973) 
and HöLZL (1962), characterized by 20-23 ribs, are also similar to specimens from 
Tiefenfucha. 
Middle Miocene C. scalaris (SowERBY) of 5TUDENCKA (1986) resembles C. orbicularis from 
Tiefenfucha, yet has a more trigonal outline, more regularly ordinated tubercles on rib 
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tops and a more massive hinge apparatus. C. scalaris originates in the Early Miocene 
(GuBERT, 1945). C. scalaris of WoLFF (1897) from the Early Egerian of Upper Bavaria is 
possibly affiliated with C. orbicularis, a revision should be however verified on original 
specimens. lts rib number is identical to those of the specimens from Tiefenfucha. 
Distribution: Oligocene to Miocene of North Sea Basin (ANDERSON, 1959); Egerian of 
Western Paratethys (the present study); Beloglinian to Sakaraulian of the Eastern Para
tethys (POPOV et al., 1993). 

1870 
1899 
1907 
1909 

Genus Cardita BRUGUIERE, 1792 

Cardita cf. elongata BRONN, 1831 
PI. 8, Fig. 11 

Cardita elongata BRONN - HöRNEs, p. 276, pi. 36, fig. 9. 
Cardita rufescens elongata BRONN - SAcco, p. 6, pi. 1, fig. 10-11. 
Cardita elongata BRONN - CERuLLl-IRELu, p. 132, pi. 12, fig. 15-16. 
Cardita calyculata LINNE - DOLLFUS & DAUTZENBURG, p. 284 (pars.), pi. 20, fig. 10-15. [non 

LINNE] 

1911-12 Cardita elongata BRONN - CossMANN & PEYROT, p. 32, pi. 2, fig. 7-8, 13-14. 
1934-36 Cardita cf. e/ongata BRONN - FRIEDBERG, p. 89, pi. 16, fig. 1-3. 
1956 Beguina (Mytilicardia) elongata (BRONN) - SIEBER, p. 198, pi. 3, fig. 3. 

Description: Shell small, modioliform with length distinctly exceeding height; strongly 
diagonally inflated with depressed, wing-like, distally pointed posterodorsal and antero
ventral areas, umbo strongly prosogyrate, terminally positioned; radial ribs convex, 
differentiated into 6 weaker, suborthogonal, anteroventral ribs, and 6 prominent, diago
nal ribs; rib interspaces somewhat narrower than ribs; rib surfaces bear massive transver
sal scaly bars. Height: 25 mm, length: 31.6 mm, convexity: 9 mm. 
Material: 6 badly preserved specimens from Plesching. 

Remarks: SIEBER (1956) also considered Cardita cf. elongata of FRIEDBERG (1934-36) as a 
synonym of C. elongata. In contrast NEVESSKAJA et al. (1993) placed it into synonymy 
of Carditamera auingeri (HöRNES, 1870). Should the identification from Plesching beco
me confirmed through better preserved-specimens, this will be the stratigraphically 
oldest record of C. e/ongata. Another possible Late Oligocene C. elongata is Cardita 
crassa LAMARCK of VENzo (1937, 1938). According to illustrated specimens from the 
Chattian of NE ltaly, it is characterized by two main, massive diagonal ribs, a feature 
defined by SIEBER (1956) as the best C. elongata distinguishing feature from C. crassa. 
The Recent occurrence of C. elongata in the Eastern Mediterranean, noted by SIEBER 
(1956), was not confirmed by PoPPE & Gorn (1993). This is possibly a reference to a 
closely related form, Cardita ca/yculata L1NNE, which in the literature is commonly 
confused with C. elongata (MALATESTA, 1974). A detailed reinvestigation of their affinity 
is needed. 
Distribution: Badenian of Central Paratethys (HöRNES, 1870; FRIEDBERG, 1934-36; SIEBER, 
1956; SruDENCKA et al., 1998); Aquitanian to Serravallian of the Aquitanian Basin (Coss
MANN & PEYRor, 1911-12); Middle Miocene of the Loire Basin (DOLLFus & DAUTZENBURG, 
1911 ); Early Miocene to Pliocene of ltaly (SAcco, 1899; CERULLl-IRELLI, 1907) 
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Familia Crassatellidae FERussAc, 1822 
Genus Eucrassatella IREDALE, 1924 

Eucrassatella carcarensis (M1cHELorn, 1847) 
PI. 8, Fig. 12 

1861 Crassatella carcarensis M1cHELorn - M1cHELorn, p. 66, pi. 7, fig. 13. 
1897 Crassatella sp. - PENECKE, p. 52, pi. 2, fig. 11. 
1899 Crassatella carcarensis M1cHELOTT1 - SAcco, p. 28, pi. 6, fig. 39-40, pi. 7, fig. 1-2. 
1910 Crassatella carcarensis M1CHELOTT1 - KRANZ, p. 215, pi. 4, fig. 3, pi. 6, fig. 13-14. 
1910 Crassatella carcarensis M1cHELOTT1 - KRANZ, p. 215, pi. 4, fig. 3, pi. 6, fig. 13-14. 
1911 Crassatel/a carcarensis M1CHELOTT1 - BoussAc, p. 201, pi. 12, fig. 21-23. 
1937 Crassatella carcarensis M1cHELorn - VENzo, p. 118, pi. 7, fig. 47-48, pi. 8, fig. 1. 
1958 Crassatella carcarensis M1cHELorn - SENEs, p. 63, pi. 14, fig. 157-165, pi. 15, fig. 168-169. 

Description: Moderately inflated shell, small in size, with length exceeding height, 
inequilateral, distinctly posteriorly elongated, broadly subtrigonal in outline, with 
broadly convex ventral margin; umbo weakly inflated, orthogyrate, pointed dorsally; 
posterior diagonal ridge present (enhanced by a plastic deformation in specimen on pi. 
8, fig. 12); shell exterior sculptured by slightly undulated, loosely spaced, projecting 
commarginal lirae, in ventral area, lirae become irregularly stacked, between those lirae 
finer growth lines can be intercalated. Height: 21.5 mm, length: 30.2 mm, convexity: 
6.2 mm. 
Material: 1 moderately preserved, articulated specimen from Plesching, 

Remarks: Shape variation is high in this species, as apparent from the numerous subspe
cies names present in the literature (SAcco, 1899; VENzo, 1937). The paleogeographic 
and stratigraphic distribution of these subspecies, however, makes their subspecific 
status questionable. PENECKE (1897) claimed that affiliation of his Crassatella sp. to C. 
carcarensis is uncertain because of its smaller size relative to the ltalian type. The 
Plesching specimen is even smaller than specimen of PENECKE, but its outline, convexity 
and sculptural characters underpin the identification. 
Distribution: late Rupelian to Chattian of Liguria (SAcco, 1899) and NE ltaly (KRANZ, 
191 O; VENzo, 1937), Oligocene of SE France (BoussAc, 1911) and Greece (PENECKE, 1897), 
early Egerian of Slovakia (SENES, 1958) and Austria (the present study). 

Familia Corbulidae LAMARCK, 1818 
Genus Corbula BRUGUIERE, 1797 

Subgenus Caryocorbula GARDNER, 1926 

Corbula (Caryocorbula) carinata (DUJARDIN, 1837) 
PI. 9, Fig. 1 

1870 Corbula carinata (DuJARDIN) - HöRNES, p. 36, pi. 3, fig. 8. 
1897 Corbu/a carinata (DuiARDIN) - WmFF, p. 259, pi. 22, fig. 11-12. 
1901 Corbula carinata (DuJARDIN) - SAcco, p. 36, pi. 9, fig. 13. 
1902 Corbula carinata (DuJARD1N) - DoLLFus & DAuTZENBERG, p. 80, pi. 2, fig. 1-14. 
1909 Corbu/a carinata (DuiARDIN) hoernesi - BEN01sr in CossMANN & PEYROT, p. 95, pi. 2, fig. 61--65. 
1914 Corbula carinata (DuJARD1N) - TELEGD1-RoTH, p. 50. 
1952 Corbula carinata (DuJARDIN) - AN1c, p. 20, pi. 1, fig. 2. 
1958 Aloidis carinata (DuJARDIN) - ERüNAL-ERENTöz, p. 193, pi. 26, fig. 4--6. 

743 



1962 Corbula carinata (DuJARDIN) - HöLZL, p. 121, pi. 7, fig. 14. 
1973 Corbu/a carinata (DuJARDIN) - BALDI, p. 234, pi. 22, fig. 7. 
1993 Corbula (Caryocorbula) carinata (DuJARD1N) - NEvESSKAJA et al., p. 331, pi. 77, fig. 7, 9-12. 

Description: Shell thick, strongly inflated, small (maximal length 17 mm), suboval to 
subquadrate with length exceeding height; anterior outline portion oval, anteroventrally 
pointed, posterior outline portion angular, posteriorly and posterodorsally pointed; 
posterodorsal area depressed, wing-like, pointed in distal direction, adjoined in both 
valves to a very prominent posterior diagonal ridge; umbo highly inflated, prosogyrate. 
Shell exterior sculptured by coarse, trigonal, commarginal ribs, becoming distinctly finer 
only in posterodorsal area and in lunular depression; ribs, intercalated by fine growth 
lines, display radial microstriation; posterodorsal areas with median, channel-like, radial 
depression. Height: 9 mm, length: 13 mm, convexity: 3.9 mm. 
Material: 3 fairly weil preserved specimens from Melk/Tunnel. 

Remarks: The record of C. carinata (DuJARDIN) in the Eurpean Boreal Region by HEERING 
(1950) is doubted by ANDERSON (1959). The latter author considered it as probable form 
of C. basteroti HöRNES. SAcco (1901) defined numerous subspecies of C. carinata, based 
mainly on sculpture prominence. The only Oligocene form among them - C. carinata 
oligolaevis - differs from Melk specimens by being apparently weaker sculptured. 
Distribution: Egerian (WoLFF, 1897; HöLZL, 1962; AN1c, 1952; BALDI, 1973) and Badenian 
(HöRNEs, 1870; NEvEssKAJA et al., 1993; SruoENCKA et al., 1998) of Central Paratethys; 
Aquitanian to Serravallian ("Helvetien") of Aquitanian Basin (CossMANN & PEYROT, 1909); 
Middle Miocene of Loire Basin (type occurrence, DoLLFUS & DAUTZENBERG, 1902), Aquita
nian and Burdigalian of SE France (MoNGIN, 1952); Middle to Late Miocene ("Helvetien" 
to "Tortonien") of S Turkey (ERüNAL-ERENTöz, 1958); subspecies of SAcco except for the 
Oligocene are mainly from Burdigalian to Langhian ("Elveziano") and Tortonian of NW 
ltaly. 

Subgenus Varicorbula GRANT & GALE, 1931 

Corbu/a (Varicorbula) gibba (Ouv1, 1792) 
PI. 9, Fig. 2 

1860 Corbula subpisum ÜRBIGNY - DESHAYES, p. 216, pi. 12, fig. 21-28. 
1863 Corbula subpisiformis - SANDBERGER, p. 288, pi. 22, fig. 14. 
1870 Corbu/a gibba (Ouv1) - HöRNES, p. 34, pi. 3, fig. 7. 
1884 Corbu/a gibba (Ouv1) - SPEYER & KmNEN, pi. 2, fig. 4-7. 
1901 Corbu/a gibba (Ouv1) et var. div. - SAcco, p. 34, pi. 9, fig. 1-11. 
1902 Corbu/a (Agina)gibba (Ouv1) - DOLLFUS & DAUTZENBERG, p. 82, pi. 3, fig. 43-46. 
1909 Corbula gibba (Ouv1) - CossMANN & PEYROT, p. 176, pi. 2, fig. 2, pi. 5, fig. 22. 
1909 Corbu/a gibba (Ouv1) - CERULU-IRELU, p. 164, pi. 26, fig. 13-19. 
1914 Corbula gibba (Ouv1) - TELEGD1-RorH, p. 50. 
1921 Corbu/a subpisum ÜRBIGNY - CossMANN, p. 25, pi. 1, fig. 81-82. 
1934 Corbu/a gibba (Ouv1) - FRIEDBERG, p. 16, pi. 2, fig. 9-20. 
1943 Aloidis (Varicorbula) gibba (Ouv1) - ALBRECH & VALK, p. 138, pi. 15, fig. 457-462. 
1944 Aloidis (Aloidis) gibba (Ouv1) - HEERING, p. 45, pi. 6, fig. 16-17, pi. 7, fig. 22-28, pi. 10, 

fig. 9-15. 
1945 Aloidis (Varicorbu/a) gibba (Ouv1) - GuaERT, p. 215, pi. 3, fig. 10a-c. 
1950 Aloidis (Aloidis) gibba (Ouv1) - HEERING, p. 45, pi. 5, fig. 101-102, 109. 
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1952 Aloidis (Varicorbula) gibba (Ouv1) - GöRGEs, p. 55. 
1958 Aloidis gibba (Ouv1) - SENES, p. 119. 
1958 Aloidis gibba (Ouv1) - HöLZL, p. 163. 
1958 Varicorbula gibba (Ouv1) - SORGENFREI, p. 129, pi. 23, fig. 69. 
1959 Varicorbula gibba (ÜLIVI) - ANDERSON, p. 154, pi. 18, fig. 6. 
1962 Varicorbula gibba (Ouv1) - HöLZL, p. 122. 
1963 Varicorbu/a gibba (Ouv1) - BALDI, p. 83, pi. 4, fig. 15. 
1964 Corbula gibba (Ouv1) - ANDERSON, p. 187. 
1964 Corbula gibba (ÜLIVI) - RAILEANU & NEGULESCU, p. 173, pi. 12, fig. 7. 
1971 Corbula (Varicorbula) gibba (Ouv1) - STEININGER et al., p. 467. 
1973 Corbula gibba (Ouv1) - BALDI, p. 233, pi. 21, fig. 7. 
1986 Corbu/a (Varicorbu/a) gibba (Ouv1) - STUDENCKA, p. 103, pi. 16, fig. 13-15, pi. 18, fig. 2, 3, 

6, B, 10. 

Description: Shell thick, higher than lang, inequivalve with right valve !arger and more 
strongly inflated; outline subtrapezoidal with broadly convex ventral, narrowly convex 
dorsal, and slightly concave postero- and anterodorsal margins; umbo prosogyrate, 
highly inflated, incurved dorsally; Jett valve moderately, right valve highly inflated, 
convexity disturbed by prominent, irregular growth constrictions. Shell exterior surface 
sculptured by proximally fine, distally gradually coarser, irregular commarginal lamellae. 
Height: 8.1 mm, length: 8.1 mm, convexity: 3.5 mm. 
Material: About 50 disarticulated, moderately preserved specimens from Tiefenfucha. 

Remarks: GüRs (1995) advocated the separation of C. subpisum o'ORBIGNY (= C. subpi
siformis SANDBERGER) from C. gibba based on its consistently smaller size and stronger 
radial ribbing. This contradicts, however, numerous former studies (ANDERSON, 1959) and 
is therefore not followed in the present study. 
Distribution: Late Rupelian to Recent of the European Boreal Region (ANDERSON, 1959); 
Egerian to Badenian of Central and Western Paratethys (BALDI, 1973; STUDENCKA et al., 
1998), Early Oligocene to Middle Miocene of Eastern Paratethys (NEVESSKAJA et al., 
1993), Recent of the Black Sea (PoPPE & Gorn, 1993); Early Miocene to Recent of 
Mediterranean and Lusitanian Atlantic (SAcco, 1901; MALATESTA, 1974; PoPPE & Gorn, 
1993); questionable reference is Late Eocene of the Paris Basin (MALATESTA, 1974; 
STUDENCKA, 1986; NEVESSKAJA et al., 1993). 

Familia Cardiidae LAMARCK, 1809 
Genus Acanthocardia GRAY, 1851 

Acanthocardia bo;orum (WoLFF, 1897) 
PI. 9, Fig. 3-4 

1897 Cardium bo;orum - WmFF, p. 248, pi. 21, fig. 38 
1899 Cardium bo;orum WmFF - BöcKH, p. 22, pi. 5, fig. 2 
1973 Cardium (Acanthocardium) bo;orum WoLFF - BALDI, p. 208, pi. 16, fig. 2 

Description: Shell small, moderately convex, suborbicular with length exceeding height. 
Exterior with 19 trigonal ribs which bear single fine riblets and transversal scales on 
crests. Scales with concave side turned dorsally; scale distances are about 0.5 mm for the 
most of the shell growth, in the very distal, mature shell portion they become more 
densely spaced. Rib interspaces flat-bottomed to V-shaped with fine mediate striae 
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developed. The flat-bottomed interspaces attain maximally 30% of the width of adja
cent ribs. Fine growth lines present on ribs and interspaces, bent to concave bows on rib 
flanks, in part slightly projecting above the shiny valve surface. Height: 34 mm, length: 
39 mm, convexity: 11 mm. 
Material: 1 moderately preserved specimen from Zelking, 2 moderately to badly preser
ved specimens (1 right valve PVC-cast and one dorsal valve exterior) from Melk/Tunnel. 

Remarks: Three Austrian specimens have a smaller rib number than the one noted by 
BALDI (1973) for his Hungarian specimens (22), but the identical sculpture with fine, 
characteristically densely spaced scales on sharply trigonal rib tops confirm their affilia
tion. lts Hungarian occurrence was originally detected by BöcKH (1899) through a direct 
material comparison with the Bavarian specimens of WoLFF (1897). The holotype is a 
single right valve from Thalberggraben in E Bavaria illustrated by WOLFF (1897, pi. 21, 
fig. 38). 
Cardium bojorum of SENES (1958) is, according to the available illustrations, a misiden
tification. lts ribs are not trigonal but flatly rounded, and the scales are apparently wider. 
Distribution: Egerian of Western (Bavaria) and Central Paratethys (Austria, Hungary). 

Familia Mactridae LAMARCK, 1809 
Genus Lutraria LAMARCK, 1799 

Subgenus Lutraria LAMARCK, 1799 

Lutraria (Lutraria) sanna BASTEROT, 1825 
PI. 9, Fig. 5 

1825 Lutraria sanna - BASTERor, p. 94, pi. 7, fig. 13a-b. 
1870 Lutraria sanna BASTEROT - HöRNES, p. 56, pi. 5, fig. 5a-c. 
1870 Lutraria latissima DESHAYES - HöRNES, p. 57, pi. 6, fig. 1 a-b. [non ÜESHAYES] 
1901 Psamobia ob/onga mioparva - SAcco, p. 31 (pars.), pi. 8, fig. 5. 
1909 Lutraria sanna BAsrrnor - CosMANN & PEYROT, p. 196, pi. 7, fig. 6-12. 
1937 Lutraria sanna BASTEROT - VENZO, p. 77' pi. 4, fig. 16. 
1958 Lutraria Jatissima DESHAYES - SENES, p. 103, pi. 18, fig. 244. [non DESHAYES] 
1958 Lutraria cf. sanna sanna BASTEROT - SENES, p. 104, pi. 18, fig. 239. 
1958 Lutraria soror MAYER-EYMAR - SENES, p. 105, pi. 18, fig. 245. [non MAYER.-EYMAR] 
1963 Lutraria (Lutraria) sanna BASTEROT- STEININGER, p. 33, pi. 10, fig. 1. 
1999 Lutraria sanna BASTEROT - PFISTER & WEGMÜLLER, p. 409, pi. 8, fig. 1-8, pi. 9, fig. 1-2, pi. 10, 

fig. 1-5, pi. 11, fig. 1-3. [cum syn.] 

Description: Shell thin, low convex, posteriorly gaping, medium sized with length 
distinctly exceeding height, inequilateral, strongly posteriorly elongated; outline subellip
tical, principally oval, but anterodorsally obliquely truncated; umbonal region more or 
less dorsally pointed, umbo slightly incurved, weakly prosogyrate; shell exterior sculptu
red by weak, irregularly undulated commarginal lirae. Height: 34.5 mm, length: -57 
mm, convexity: 4.5 mm. 
Material: 3 specimens from Neuwinden. 

Remarks: The variation pattern of Lutraria sanna is described in detail by PFISTER & 
WEGMOLLER (1999). The same authors considered in the different species from the Late 
Oligocene of Kovacov in Slovakia (SENES, 1959) as being erroneous identifications of L. 
sanna. In contrast, the revision of the ltalian Oligocene Lutraria declivis M1cHELOrn 
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(1861, p. 57, pi. 6, fig. 1) cannot be followed in the present study because already SAcco 
(1901) classified it into the genus Panopea. SENES (1958) reunited specimen on plate 8, 
figure 5 designated by SAcco (1901) as Psammobia oblonga mioparva with L. sanna. 
Distribution: Early Egerian (SENES, 1958; the present study), Eggenburgian - Ottnangian 
(SrnNINGER, 1963; SrnNINGER et al. 1971; HöLZL, 1958) of Central and Western Paratethys, 
Burdigalian ("OMM") of Switzerland Molasse (PFISTER & WEGMüLLER, 1999); Aquitanian to 
Burdigalian of Aquitanian Basin (CossMANN & PEYROT, 1909), Middle Miocene of Loire Basin 
(DOLLFUS & DAUTZENBERG, 1909); Tortonian? of Portugal (DOLLFUS et al., 1903--04); Chattian 
(VENzo, 1937) and Miocene (SAcco, 1901; OPPENHEIM, 1903; STEFANINI, 1916) of N ltaly. 

Familia Tellinidae DE BLAINVILLE, 1814 
Genus Peronidia DALL, 1900 

Peronidia nysti (DESHAYES, 1857) 
PI. 9, Fig. 6 

1857 Tellina Nystii DESHAYES - DESHAYES, p. 336, pi. 25, fig. 5, 6. 
1861-3 Tellina Nystii DESHAYES- SANDBERGER, p. 294, pi. 23, fig. 6. 
1884 Tellina Nysti DESHAYES - SPEYER & KmNEN, pi. 4, fig. 15. 
1897 Tellina Nystii DESHAYES - WoLFF, p. 254, pi. 23, fig. 11-12. 
1944 Tellina nysti DESHAYES - HEERING, p. 40, pi. 4, fig. 16-18. 
1952 Angulus (Peronidia) nysti (DESHAYES) - GöRGES, p. 51. 
1952 Tellina nysti DESHAYES -ANIC, p. 21, pi. 1, fig. 10. 
1957 Angulus (Homa/a) nysti nysti (DESHAYEs) - GLIBERT, p. 43, pi. 4, fig. 1. 
1958 Angulus (Peronidia) nysti (DESHAYES) - HöLZL, p. 151, pi. 15, fig. 2. 
1958 Angulus (Peronidia) nysti pseudofa/ax - HöLZL, p. 153, pi. 15, fig. 3. 
1958 Angulus (Peronidia) nysti (DEsHAYEs) - SENES, p. 111, pi. 17, fig. 219. 
1958 Angulus (Peronidia) nysti regularis - SENES, p. 111, pi. 17, fig. 217. 
1962 Angulus (Peronidia) Nysti (DESHAYES) - HöLZL, p. 111, pi. 6, fig. 15-18. 
1963 Angulus (Peronidia) nysti subfallax - BALDI, p. 82, pi. 4, fig. 9-12. 
1971 Angulus (Peronidia) nysti pseudofalax HöLZL - SrnNINGER et al., p. 453, pi. 46, fig. 2. 
1973 Angu/us (Peronidia) nysti DESHAYES - BALDI, p. 225, pi. 21, fig. 1-2, 4. 
1995 Peronidia nysti (DEsHAYEs) - GüRs, p. 256, pi. 48, fig. 8. 

Description: Shell small, low convex, with length exceeding height, suboval, inequilater
al, slightly elongated anteriorly, rounded anteriorly, pointed posteriorly and dorsally; 
umbonal region broadly trigonal, umbo weakly inflated, slightly opisthogyrate; posteri
or, diagonal ridge weak, posterodorsal area narrow, weakly depressed, pointed wing
like distally, posterior shell area bent slightly rightwards; exterior surface sculptured by 
fine, microscopically projecting commarginal lirae. Height: 36 mm, length: 22 mm, 
convexity: 3 mm. 
Material: 1 right valve from Tiefenfucha. 

Remarks: This species is characterized by a strongly variable shell outline, resulting in the 
designation of several subspecies in the Oligocene and in the Early Miocene of the 
Paratethys. BALD1 (1973) reunited those subspecies, and this is followed also in the 
present study. P. fallax (LEHMAN), a Miocene North Sea Basin successor of P. nysti differs 
likely only by smaller size and less symmetrical outline. 
Distribution: Late Rupelian of the Paris Basin (type occurrence; DESHAYES, 1857; GüRs, 
1995) and Mainz Basin (SANDBERGER, 1961/63; GüRS, 1995), Chattian of the North Sea 
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Basin (GöRGES, 1952; HEERING, 1944; GuBERT, 1957); Egerian and Eggenburgian of Central 
and Western Paratethys (WOLFF, 1897; AN1c, 1952; HöLZL, 1958, 1962; STEININGER et al., 
1971; BALDI, 1973; SENES, 1958). 

Peronidia postera (BEYRICH IN KmNEN, 1868) 
PI. 9, Fig. 7 

1868 Tellina postera - BEYRICH in KOENEN, p. 259. 
1884 Tellina postera BEYRICH - SPEYER & KOENEN, pi. 31, fig. 8. 
1925 Tellina postera BEYRICH. - KAuTSKY, p. 43, pi. 4, fig. 14. 
1945 Angulus posterus (BEYRICH) - GuBERT, p. 205, pi. 12, fig. 8. 
1952 Moerella postera (BEYRICH) - GöRGES, p. 51, pi. 1, fig. 25-27. 
1958 Angulus posterus (BEYRICH) - SENES, p. 113. 
1962 Angulus posterus (BEYRICH) - HöLZL, p. 109, pi. 6, fig. 21-22. 
1973 Angulus (Peronidia) posterus (BEYRICH) - ßALDI, p. 226, pi. 21, fig. 3. 

Description: Shell small, low convex, suboval to subtrigonal, with height exceeding 
length, pointed dorsally and posteroventrally, strongly inequilateral, anteriorly elongat
ed, ventral and anterodorsal margin straightened, parallel, bounded through convex 
anterior margin, posterior margin narrowly convex, shifted ventrally, posteroventral 
margin straightened, oblique, dorsal region broadly convex, with umbo pointed dorsally; 
exterior surface sculptured by commarginal lirae. Height: 14 mm, length: 25 mm, 
convexity: 2.2 mm. 
Material: One badly preserved right valve from Kendl. 

Remarks: In contrast to P. nysti it is compressed, strongly anteriorly elongated, and 
characterized by steeper and longer posterodorsal margin. 
Distribution: Early Egerian of Bavaria (HöLZL, 1962), Austria (the present work), Slovakia 
(SENES, 1958), and Hungary (BALDI, 1973); late Early Oligocene ("Mittel Oligozän"; 
KmNEN, 1884), Late Oligocene (SPEYER & KoENEN, 1884; GöRGES, 1952), and Miocene 
(KAUTSKY, 1925; GuBERT, 1945) of the North Sea Basin. 

Genus Macoma LEACH, 1819 
Subgenus Psammacoma DALL, 1900 

Macoma (Psammacoma) elliptica (BROCCHI, 1814) 
PI. 9, Fig. 8 

1814 Tellina elliptica - BRoccH1, p. 513, pi. 12, fig. 7. 
1875 Tellina ottnangensis - HöRNES, p. 370, pi. 13, fig. 1-4. 
1901 Macomopsis elliptica (BRoccH1) - SAcco, p. 107, pi. 22, fig. 36-40. 
1904 Tellina (Macoma) elliptica (BROCCHI) - DOLLFUS & DAUTZENBERG, p. 145, pi. 10, fig. 12-13 

[pars., non fig 10, 11] 
1910 Macoma elliptica (BRoccH1.) - CossMANN & PEYROT, p. 281, pi. 9, fig. 33-35. 
1945 Macoma el/iptica (BRoccH1)- GuBERT, p. 204, pi. 12, fig. 7. 
1950 Macoma elliptica (BRoccH1)- HEERING, p. 40, pi. 8, fig. 189-190. 
1964 Macoma elliptica (BROCCHI)- ANDERSON, p. 174, pi. 8, fig. 62. 
1973 Macoma elliptica (BRoccH1)- BALDI, p. 223, pi. 20, fig. 5-6, 8. 

Description: Shell thin and small, flatly convex, subelliptical and inequilateral with oval, 
strongly elongated anterior portion and obliquely truncated, posteroventrally pointing 
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posterior portion; umbo weakly inflated, prosogyrate, slightly dorsally pointing; posterior 
diagonal ridge subparalleling the posterodorsal margin, posterodorsal area very narrow, 
convex, dipping steeply outwards, diagonal ridge adjoining central shell portion marked 
by a shallow but well-differentiated, gradually broadening depression in right valve; shell 
exterior surface with very fine commarginal lirae and common commarginal constric
tions. Height: 10.8 mm, length: 15 mm, convexity: 2 mm. 
Material: 1 moderately preserved right valve from Tiefenfucha. 

Remarks: ANDERSON (1964) investigating the specimens described by DoLLFus & DAUTZEN
BERG (1904) rejected the affiliation of the right valve illustrated on pi. 10, fig. 10 and 11 
with M. elliptica. He classified it into genus Moerella but failed to argument it. 
Distribution: Egerian (BALD1, 1973; the present study) to Badenian (STUDENCKA et al., 
1998) of the Central Paratethys; Miocene of Mediterranean (SAcco, 1901 ), Lusitanian 
Atlantic (CossMANN & PEYROT, 1910; DmLFus & DAUTZENBERG, 1904) and North Sea Basin 
(GUBERT, 1945; HEERING, 1950; ANDERSON, 1964); notations on its presence in the Late 
Rupelian to Chattian of Liguria (SAcco, 1901) and Hungary (BALDI, 1973) are additionally 
available. 

Familia Psammobiidae FLEMING, 1828 
Genus Gari SCHUMACHER, 1817 

Gari protracta (MAYER-EYMAR, 1893) 
PI. 9, Fig. 9 

1897 Psammobia protracta MAYER-EYMAR - WmFF, p. 254, pi. 23, fig. 3-5. 
1901 Psammobia protracta MAYER-EYMAR - SAcco, p. 11, pi. 2, fig. 7. 
1952 Psammobia aquitanica MAYER-EYMAR - AN1c, p. 22, pi. 1, fig. 5-7. [non MAYER, 1858] 
1958 Psammobia protracta MAYER-EYMAR - SENES, p. 106, pi. 18, fig. 240-243. 
1973 Gari protracta (MAYER-EYMAR) - BALDI, p. 221, pi. 20, fig. 1, 4. 

Description: Shell thin, subelliptical to subquadrangular, anterior outline portion princi
pally oval but with truncated anterior margin, posterodorsal margin slightly concave 
adjacent to the umbonal region, posterior outline portion subquadrangular, pointed 
posteroventrally and posterodorsally, posterior margin straightened, dipping steeply 
behind; posterior diagonal ridge prominent, adjoining the broad, trigonal, slightly flatte
ned posterodorsal area; umbo less inflated, opisthogyrate; shell exterior shiny, sculptu
red by irregular, fine to fairly coarse, weakly projecting commarginal lirae. Height: 9.8 
mm, length: 20 mm, convexity: 1.2 mm. 
Material: 1 moderately preserved left valve from Melk/Tunnel. 

Remarks: lt is an ancestor of the Early Miocene G. labordei (ßASTEROT) differing from it 
exclusively by its distinctly smaller adult size. As pointed out by BALDI (1973) G. aquita
nica is stronger posteriorly elongated than G. protracta. 
Distribution: Late Rupelian to Chattian of Liguria (SAcco, 1901 ); early Egerian of Central 
and Western Paratethys (WOLFF, 1897; AN1c, 1952; SENEs, 1958; BALDI, 1973) 
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Familia Dreissenidae GRAY, 1840 
Genus Mytilopsis CoNRAD, 1858 

Mytilopsis basteroti (DESHAYES, 1836) 
PI. 9, Fig. 10 

1863 Tichogonia brardii (BRONGNIART) - SANDBERGER, p. 357, pi. 29, fig. 7. 
1870 Congeria Basteroti (DEsHAYEs) - HöRNES, p. 370, pi. 49, fig. 5-6. 
1897 Dreissensia Basteroti (DESHAYEs) - WoLFF, p. 234, pi. 20, fig. 11-12. 
1912 Congeria Basteroti (DESHAYEs) - CossMANN & PEYROT, p. 41, pi. 11, fig. 24-26, pi. 13, fig. 14. 
1950 Congeria basteroti (DESHAYEs) - CsEPREGHY-MEZNER1cs, p. 357, pi. 29, fig. 7. 
1952 Congeria basteroti (DESHAYES) - AN1c, p. 76, pi. 5, fig. 5-6. 
1958 Congeria basteroti (DESHAYES) - SENES, p. 30, pi. 5, fig. 6. 
1972 Congeria basteroti (DESHAYES) - Mo1sEscu, p. 40, pi. 15, fig. 9-11. 
1973 Congeria basteroti (DESHAYES) - BALDI, p. 197. 
1990 Mytilopsis basteroti (DESHAYES) - NunALL, p. 724, pi. 5, fig. 8-10. 

Description: Shell thin, small to very small, mytiliform, compressed, strongly elongated 
posteroventrally, pointed anteriorly, narrowly rounded anteroventrally, highly inflated in 
the central region with steep anteroventral marginal region and steep to slightly flatte
ned posterodorsal region; umbo positioned terminally, umbonal region incurved antero
ventrally, lunular region large, oval, elongated, flattened, delimited by a narrow depres
sion; surface shiny, sculptured by fine, irregular commarginal lirae, disturbed by growth 
constricions; in many specimens original colour pattern preserved, made up of parallel 
dark brown bands being commarginal in the ventral and central exterior surface region, 
divaricating in the dorsal region, central band portions gradually obscuring distally. 
Height: 6.5 mm, length: 14.8 mm, convexity: 3 mm. 
Material: numerous weil- to badly preserved specimens from Melk/Tunnel. 

Remarks: NuTTALL (1990) provided a detailed systematic revision of Dreissenidae. He 
redefined Congeria PARTSCH 1835 as a short-lived Late Miocene offshoot of Mytilopsis, 
characterized by large, heavy and often quadrate species, restricted paleogeographically 
to Central Paratethys. Based on its typical mytiliform shape, paleogeographic and 
stratigraphic distribution, NuTTALL (1990) placed the present species into the long-lived 
(Eocene to Recent), cosmopolitan genus Mytilopsis. 
Distribution: Aquitanian to Burdigalian of the Aquitanian Basin (CossMANN & PEYROT, 
1912); Early Miocene of SE Turkey (STCHEPINSKY, 1946); Chattian of the Mainz Basin 
(SANDBERGER, 1863); Egerian to Badenian (WOLFF, 1897, AN1c, 1952; BALDI, 1973, SENES, 
1958; TEJKAL et al. 1967; SruDENCKA et al., 1998) of the Central and Western Paratethys; 
Late Solenovian of the Eastern Paratethys (PoPov et al., 1993). 

Familia Arcticidae NEWTON, 1891 
Genus Arctica SCHUMACHER, 1817 

Arctica rotundata (BRAUN in AGAss1z, 1845) 
PI. 9, Fig. 11 

1861-63 Cyprina rotundata (BRAUN) - SANDBERGER, p. 313, pi. 25, fig. 1. 
1884 Cyprina rotundata (BRAUN) - SPEYER & KmNEN, pi. 9, fig. 2-4, pi. 10, fig. 1-8, pi. 11, 

fig. 1-5, pi. 12, fig. 1-4. 
1897 Cyprina rotundata (BRAUN) - WOLFF, p. 251, pi. 23, fig. 1, 6. 
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1899 Cyprina rotundata (BRAUN) - BöCKH, p. 24, pi. 8, fig. 1. 
1914 Cyprina rotundata (BRAUN) - TELEm-Rorn, p. 55. 
1936 Cyprina rotundata (BRAUN) - NoszKY, p. 88. 
1937 Cyprina rotundata (BRAUN) - VENzo, p. 98, pi. 6, fig. 14-17. 
1943 Cyprina rotundata (BRAUN) - ALBRECHT & VALK, p. 127, pi. 13. 
1952 Cyprina rotundata (BRAUN) - GöRGES, p. 38. 
1952 Cyprina rotundata (BRAUN) - AN1c, p. 25, pi. 3, fig. 4-5. 
1957 Cyprina rotundata (BRAUN) - GusERT, p. 31, pi. 6, fig. 18. 
1958 Cyprina rotundata (BRAUN) - SENES, p. 67. 
1962 Cyprina islandica rotundata (BRAUN) - HöLZL, p. 68, pi. 3, fig. 1-2. 
1963 Cyprina islandica rotundata (BRAUN) - BALDI, p. 78, pi. 2, fig. 12 , pi. 3, fig. 5. 
1969 Cyprina islandica rotundata (BRAUN) - STEININGER, p. 42, pi. 3, fig. 3. 
1973 Cyprina islandica rotundata (BRAUN) - BALDI, p. 196, pi. 10, fig. 1-2. 
1975 Cyprina islandica rotundata (BRAUN) - BALDI & SrE1N1NGER, p. 219, pi. 2, fig. 1, 2. 
1993 Ardica rotundata (BRAUN) - NEVESSKAJA et al., p. 140, pi. 30, fig. 30, 31; pi. 31, fig. 1-3. 
1995 Ardica rotundata (BRAUN) - GüRs, p. 262, pi. 49, fig. 1-3. 

Description: Shells thick, !arge to extremely !arge, moderately inflated, suboval with 
prosogyrate, rounded umbonal region and concave anterodorsal region, posterior mar
gin slightly truncated. Height: 62.5 mm, length: 68 mm, convexity: 14 mm. 
Material: 4 specimens from Plesching and 5 from Tiefenfucha, preservation moderate. 

Remarks: According to BALDI (1973) A. rotundata is a cosmopolitan European Oligocene 
species. Yet, NEVESSKAJA et al. (1993) recently reinvestigated A. girondica (CossMANN & 
PEYROT, 1912) of HARATJSHv1u (1952) from the Sakaraulian of Georgia and inferred its 
affiliation with A. rotundata. Thereafter also GüRs (1995) claimed the presence of the 
latter species in the North Sea Basin Early Miocene. Unfortunatly he did not provide any 
closer information on this quotation. Apparently the taxonomy of European Arctica is 
still incompletely understood. GüRs (1995), following GusERT (1945), pointed out that A. 
rotundata differs importantly from Pliocene to Recent A. islandica (L1NNE) by thicker 
valve and different outline and hinge characters. In consequence to that observation he 
advocated their taxonomic separation on the species level. NEVESSKAJA et al. (1993) 
viewed A. rotundata likely as a distinct species. In contrast, ANDERSON (1959), considering 
the high variability of hinge morphology in Recent Arctica population, inferred that A. 
rotundata, A. girondica and A. islandica are subspecies or even morphotypes of one and 
the same species. A revision should bring more light into this discussion. 
Distribution: Late Rupelian of the Mainz Basin (type occurrence; GüRs, 1995); Late 
Rupelian to Chattian of the North Sea Basin (ANDERSON, 1959); Egerian of the Central and 
Western Paratethys (HöLZL, 1962; ßALDI, 1973); Oligocene (MERKLIN, 1974) to Early 
Miocene (NEVESSKAJA et al., 1993) of the Eastern Paratethys; Chattian of NE ltaly (VENzo, 
1937); occurrence in the Rupelian of the Paris Basin is additionally noted by GüRs (1995). 

Familia Glossidae GRAY, 1847 
Genus G/ossus Pou, 1795 

Glossus subtransversus (o'ORBIGNY, 1852) 
PI. 10, Fig. 1-2 

1863 lsocardia subtransversa (o'ORBIGNY) - SANDBERGER, p. 316, pi. 25, fig. 3. 
1870 lsocardia subtransversa (o'ORBIGNY) - HöRNES, p. 166, pi. 20, fig. 3. 
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1884 lsocardia subtransversa (D'ÜRBIGNY) - SPEYER & KOENEN, pi. 6, fig. 7-12, pi. 7, fig. 1-3. 
1900 lsocardia cf. subtransversa abbreviata - 5Acco, p. 4, pi. 1, fig. 6. 
1914 lsocardia subtransversa (D'ORBIGNY) - TELEGD1-Rorn, p. 56. 
1936 lsocardia subtransversa (D'ÜRBIGNY) - NoszKY, p. 89. 
1937 /socardia subtransversa (D'ÜRBIGNY) - VENZO, p. 6, pi. 6, fig. 20-26. 
1952 /socardia subtransversa (D'ÜRBIGNY) - GöRGES, p. 37. 
1957 /socardia subtransversa (D'ÜRBIGNY) - GusERT, p. 31, pi. 6, fig. 11. 
1958 lsocardia subtransversa (D'ÜRBIGNY) - HöLZL, p. 69, pi. 5, fig. 1. 
1962 lsocardia subtransversa (D'ÜRBIGNY) - HöLZL, p. 70, pi. 2, fig. 12-13. 
1963 lsocardia subtransversa abbreviata SAcco - BALDI, p. 78, pi. 3, fig. 6--7. 
1969 lsocardia subtransversa (D'ÜRBIGNY) - SrnNINGER, p. 42, pi. 4, fig. 3. 
1973 lsocardia subtransversa abbreviata SAcco - BALDI, p. 196, pi. 9, fig. 4. 
1975 lsocardia subtransversa (D'ÜRBIGNY) - SrnN1NGER, p. 219. 
1995 G/ossus subtransversus (D'ÜRBIGNY) - GüRs, p. 265, pi. 46, fig. 7, pi. 50, fig. 4, 5 .. 

Description: Shell medium in size, highly convex, distinctly inequilateral, with gyrate, 
anteriorly pointed umbonal region, shifted into very anterior shell portion; about as high 
as lang or langer, outline suborbicular to subquadrate with dorsal and anterior margin 
convex, anterodorsal margin concave, posterodorsal margin straightened in angular con
tact with the equally straightened, steeply posteriorly dipping posterior margin, ventral 
margin broadly convex; posterior, diagonal ridge prominent, adjoining broad, elongated, 
slightly depressed and wing-like posterodorsal area; lunular region deeply depressed; 
umbonal region highly inflated. Height: 44.5 mm, length: 46 mm, convexity: 8.3 mm. 
Material: 10 badly preserved specimens, mainly steinkerns from Plesching. 

Remarks: This cosmopolitan Oligocene species become diminished toward the end of the 
Oligocene. Still the Early Eggenburgian beds of the Central Paratethys bear not only the last 
known G. subtransversus s.s., but moreover even three closely related forms: G. s. major 
(HöLZL), G. werneri (HöRNES) and G. miotransversus (SCHAFFER). Their separation from G. sub
transversus, based on differences in hinge morphology is advocated by SrnNINGER et al. (1971 ). 
Distribution: Late Rupelian to Early Chattian of Liguria (SAcco, 1900), Chattian of NE 
ltaly (VENzo, 1937); Late Rupelian of the Mainz Basin (GüRs, 1995), Rupelian (NYST, 
1836; GüRs, 1996) and Chattian (GöRGES, 1952) of the North Sea Basin; Rupelian of the 
Paris Basin (MAYER, 1891 ); Egerian (BALDI, 1973, HöLZL, 1962) and Eggenburgian (HöLZL, 
1958) of the Central and Western Paratethys. 

Familia Corbiculidae GRAY, 1847 
Genus Polymesoda RAFINESOUE, 1828 

Polymesoda subarata sowerbii (BASTEROT, 1825) 
PI. 10, Fig. 3 

1897 Cyrena semistriata DESHAYES - WOLFF, p. 249, pi. 22, fig. 17-23. 
1899 Cyrena semistriata DESHAYES - ßöCKH, p. 25, pi. 7, fig. 4; pi. 8, fig. 2. 
1900 Cyrena sirena BRONGN. et var div. - 5Acco, p. 61, pi. 14, fig. 12-24. 
1910 Cyrena Brongniarti BASTEROTI - CossMANN & PEYROT, p. 449, pi. 19, fig. 32-34. 
1943 Cyrena semistriata DESHAYES - ALBRECHT & VALK, p. 126, pi. 11, fig. 398-400. 
1952 Cyrena semistriata DESHAYES - AN1c, p. 25, pi. 2, fig. 7-8, pi. 3, fig. 1-3. 
1957 Polymesoda brongniarti (8ASTEROT1) et var. div. - HöLZL, p. 20-24, pi. 2, fig. 8, pi. 3, fig. 1-5, 

pi. 4, fig. 1-5. 
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1957 Polymesoda convexa (BRONGNIART) et var. div. - HöLZL, p. 10-20, pi. 1, fig. 10, pi. 2, fig. 1-7, 
pi. 4, fig. 6. 

1962 Polymesoda convexa (BRONGNIART) - HöLZL, p. 68. 
1973 Polymesoda convexa (BRONGNIART) - BALDI, p. 193, pi. 9, fig. 1-2, pi. 51, fig. 11. 
1973 Polymesoda convexa brogniarti (BAsTERor) - BALDI, p. 195, pi. 9, fig. 3, 5. 
1995 Polymesoda subarata sowerbii (BASTEROT) - KADOLSKY, p. 30, pi. 4, fig. 34-37. 

Description: Shells moderately thick, moderately inflated, small to medium in size, 
subtrapezoidal with narrowly convex dorsal region, slightly concave to obliquely straigh
tened antero- and posteroventral margins, anterior and posterior margins narrowly, 
ventral margin broadly convex; inequilateral, elongated posteriorly; umbo prosogyrate, 
highly inflated, incurved dorsally, strongly projecting over the hinge line; dorsal shell 
region arched, ventral region flattened, antero- and posterodorsal shell regions highly 
orthogonally raised umbonally, lowering and flattening laterally, concave in cross sec
tion; exterior surface sculptured centrally by gradually coarsening, slightly projecting 
commarginal lamellae, that become thinner and finer in the postero- and anterodorsal 
marginal area. Height: 18 mm, length: 22 mm, convexity: 4.5 mm. 
Material: 3 specimens from Melk/Tunnel, 10 from Zelking, preservation fairly weil to 
moderate. 

Remarks: A detailed taxonomic revision of the present species is carried out by KADOLSKY 
(1975; 1995). He verified the priority of the name Venulites subaratus SCHLOTHEIM 1820 
instead of the formerly used name "Cytherea?" convexa BRONGNIART in Cuv1ER & BRONG
NIART, 1822. Furthermore he substituted the name Cyrena Brogniartii BASTEROT 1825 with 
the next available name Cyrena Sowerbii 8ASTEROT 1825. The former name was originally 
defined as the substitution for the name "Madra?" sirena 8RONGNIART 1823, designating 
an unrelated species from the Eocene of NE ltaly. 
Polymesoda subarata and Polymesoda sowerbii are defined by KADOLSKY (1995), follo
wing GuBERT & VAN DE PmL (1966), as chrono-subspecies of a single species. Thus, 
Polymesoda subarata sowerbii represents a subspecies restricted to Chattian - Burdiga
lian. P. subarata convexa is restricted to latest Oligocene - earliest Oligocene. 
Distribution: Chattian of the Mainz Basin (KADOLSKY, 1995) and of the North Sea Basin 
(ALBRECHT & VALK, 1943); Chattian of Liguria (SAcco, 1900); Aquitanian to Burdigalian of 
the Aquitanian Basin (CossMANN & PEYROT, 191 O); Kalmykian - ?Karadzhalgian (PoPov et 
al., 1993) of the Eastern Paratethys; Egerian to Eggenburgian of the Central and 
Western Paratethys (HöLZL, 1957; BALDI, 1973). 

Familia Veneridae RAFINEsauE, 1815 
Genus Cordiopsis CossMANN, 1910 

Cordiopsis incrassata (NvsT, 1836) 
PI. 10, Fig. 4 

1817 Venus incrassata - SowERBY, pi. 155, fig. 1-2. 
1836 Cyprina incrassata - Nvsr, p. 147, pi. 2, fig. 16. 
1863 Cytherea incrassata (SowERBY) et var. div. - SANDBERGER, p. 300, pi. 23, fig. 11, pi. 24, fig. 1-3. 
1870 Cytherea incrassata transilvanica - HOFMANN, p. 22, pi. 3, fig. 2. 
1884 Cytherea incrassata (SowERBY) et var. div. - SPEYER & KOENEN, pi. 5, fig. 14-18, pi. 6, fig. 1-3. 
1894 Cytherea incrassata (SowERBY) - KOENEN, p. 1259, pi. 86, fig. 12-13, pi. 87, fig. 1-3. 
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1897 Cytherea incrassata (SowERBY) - WoLFF, p. 252, pi. 23, fig. 13-14. 
1899 Cytherea incrassata (Sowrnsv) - BöcKH, p. 26, pi. 7, fig. 3. 
1900 Amiantis cf. incrassata (Sowrnsv) et var. div. - SAcco, p. 21, pi. 4, fig. 31-33. 
1900 Meretrix (Amiantis) incrassata (SowERBY) - RovERETO, p. 100, pi. 7, fig. 5. 
1910 Meretrix cf. incrassata (SOWERBY) - COSSMANN & PEYROT, p. 393, pi. 17, fig. 5-7, pi. 18, 

fig. 14-16, 30. 
1910 Cytherea incrassata (SowERBY) - KRANZ, p. 219, fig. 2. 
1914 Meretrix incrassata Sowrnsv -TELEGD1-Rorn, p. 53, pi. 5, fig. 10-11. 
1936 Meretrix incrassata (Sowrnsv) - NoszKY, p. 89. 
1937 Meretrix incrassata (Sowrnsv) - VENzo, p. 92, pi. 5, fig. 21. 
1939 Cytherea incrassata (Sowrnsv) et var. div. - NoszKY, p. 69. 
1943 Pitaria incrassata (SowERBY) - ALBRECHT & VALK, p. 133, pi. 14, fig. 443-445. 
1952 Pitaria incrassata suborbicularis (GOLDFuss) - GöRGES, p. 44. 
1955 Meretrix incrassata (Sowrnsv) - AccoRD1, p. 43. 
1957 Cytherea incrassata (SowERBY) - GuBERT, p. 38, pi. 3, fig. 13. 
1958 Pitaria incrassata (SowERBY) - HöLZL, p. 107, pi. 10, fig. 1. 
1958 Pitaria incrassata (Sowrnsv) et var. div. - SENES, p. 85-86, pi. 16, fig. 201-202, 205-206. 
1959 Pitar polytropa et var. div. -ANDERSON, p. 135, pi. 17, fig. 1. 
1959 Pitar incrassata incrassata (SowERBY) - VANOVA, p. 167, pi. 23, fig. 34. 
1962 Pitar polytropa ANDERSON - HöLZL, p. 95, pi. 5, fig. 2-3. 
1962 Pitar polytropa suborbicularis (GOLDFuss) - HöLZL, p. 95, pi. 5, fig. 5. 
1962 Pitar polytropa praesuborbicu/aris - HöLZL, p. 96, pi. 5, fig. 4. 
1963 Pitar polytropa ANDERSON - BALDI, p. 81, pi. 3, fig. 9-11. 
1971 Pitar (Cordiopsis) incrassata (SOWERBY) - STEININGER et al., p. 464, pi. 40, fig. 2, pi. 44A, 

fig. 2-5, pi. 448, fig. 3-4. 
1973 Pitar (Cordiopsis) polytropa ANDERSON - BALDI, p. 213, pi. 17, fig. 1-2. 
1974 Cordiopsis westendorpi (NvsT) et div. subsp. - MERKLIN, p. 111-112, pi. 35, fig. 10-15, 

pi. 36, fig. 1-7. [non Nyst] 
1993 Cordiopsis westendorpi (NvsT) et div. subsp. - PoPov et al., p. 113-114. [non Nyst] 
1973 Cordiopsis polytropa (ANDERSON) - BALDI, p. 213, pi. 17, fig. 1-2. 
1995 Cordiopsis incrassata (NvsT) - GüRs, p. 272, pi. 51, fig. 4. 

Description: Shell small, highly arched, more or less longer than high with strongly 
prosogyrate, highly inflated umbo, suborbicular to subelliptical, postero- and anterodor
sal margin straightened, anterior margin more or less narrowly convex in elongated 
forms; escutcheon and lunule not differentiated, single lunular regions broad, slightly 
depressed, overwhelmed in their posterior portions by umbones; shell exterior sculptu
red by somewhat irregularly undulated, slightly projecting commarginal lirae. Height: 
21.5 mm, length: 26.5 mm, convexity: 6.7 mm. 
Material: 3 specimens from Melk, 8 from Kendl, 17 from Neuwinden, 2 from Plesching 
and 9 from Tiefenfucha. 

Remarks: ANDERSON (1959) stated that the name Venus incrassata SowERBY 1817 with 
type occurrence in the Late Eocene of England is invalid through primary homonymy 
with Venus incrassata BRoccH1 1814. In consequence he substituted SowERsv's name with 
the new name C. polytropa, argumenting that the usage of any name not based on 
SowERBv's type specimen would threaten the stability of nomenclature. Yet GüRs (1995) 
showed that ANDERSON's name, being valid for SowERBY's form, is still a junior synonym to 
a number of older, according to ICZN available names. He pointed out that among those 
names Cyprina incrassata NvsT 1836 from the Late Rupelian of Belgium has priority, 

754 



because Cyprina westendorpii Nvsr 1836 from the same publication is indeed an Arctica 
and not a Cordiopsis as erroneously thought by some former authors (e.g., MERKLIN, 
1974). 
GüRs (1995) rejected any subspecies differentiation of C. incrassata and defined its 
stratigraphic range with Bartonian to Aquitanian. Yet respective to its frequent, weil 
documented occurrence in the Eggenburgian of the Central Paratethys (STEININGER et al., 
1971) the upper boundary of that range must be corrected to Burdigalian. Additionally 
the presence of C. incrassata was stated by present authors also in the Late Burdigalian 
of S Turkey. Still this occurrence represents a highly variable population including forms 
hardly distinct from C. islandicoides (BRocrn). C. islandicoides apparently a direct 
successor of C. incrassata become increasingly frequent with the Middle Miocene in 
Mediterranean andin Central Paratethyan Region (SruDENCKA et al., 1998). Morphologi
caly it differs from C. incrassata, according to authors preliminary investigation, by being 
thinner and having a less massively developed hinge. 
Distribution: Late Eocene (Bartonian; SowERBY, 1817) to Early Miocene (ANDERSON, 1959) 
of the North Sea Basin (GüRs, 1995); Kiscellian (NoszKv, 1939), Egerian (BALDI, 1973; 
HöLZL, 1962) and Eggenburgian (HöLZL, 1958; SrnNINGER et al., 1971) of the Western and 
Central Paratethys; Late Eocene to Karadzhalgian of the Eastern Paratethys (PoPov et al., 
1993); Late Rupelian? (CossMANN, 1921), Aquitanian (CossMANN & PEYROT, 1910) of the 
Lusitanian Atlantic Region; Late Rupelian to Early Chattian (RovERmo, 1900; SAcco, 
1900) and Late Chattian (VENZO, 1937; AccoR01, 1955) of the Mediterranean Region. 

Genus Macrocal/ista MEEK, 1876 

Macrocal/ista beyrichi (SEMPER, 1861) 
PI. 10, Fig. 5 

1884 Cytherea beyrichi SEMPER - SPEYER & KoENEN, pi. 5, fig. 3-11. 
1897 Cytherea beyrichi SEMPER - WoLFF, p. 253, pi. 23, fig. 9. 
1897 Cytherea erycina (LINNE) - WoLFF, p. 252, pi. 23, fig. 7. [non L1NNE] 

1897 Cytherea subarata SANDB. - WoLFF, p. 251, pi. 23, fig. 8. [non SANDB.] 

1899 Cytherea beyrichi SEMPER - BöCKH, p. 26, pi. 7, fig. 2. 
1944 Pitaria (Paradione) beyrichi (SEMPER) - HEERING, p. 34, pi. 4, fig. 1-4. 
1952 Pitaria beyrichi (SEMPER) - GöRGES, p. 46. 
1952 Meretrix erycinoides (LAMARCK) - AN1c, p. 24, pi. 2, fig. 6. 
1957 Pitaria dubia - HöLZL, p. 64, pi. 7, fig. 4. 
1957 Callista beyrichi (SEMPER) - GusERT, p. 41, pi. 3, fig. 15. 
1958 Pitaria beyrichi postera - HöLZL, p. 115, pi. 11, fig. 7. 
1958 Pitaria beyrichi rotundata - HöLZL, p. 116, pi. 11, fig„ 8. 
1958 Pitaria beyrichi (SEMPER) - SENES, p. 88, pi. 16, fig. 192-193. 
1962 Pitaria beyrichi (SEMPER) - HöLZL, p. 90, pi. 5, fig. 6-8. 
1963 Pitar beyrichi (SEMPER) - BALD1, p. 80, pi. 4, fig. 1-4. 
1969 Pitar cf. beyrichi (SEMPER) - STEININGER, p. 42. 
1973 Pitar (Paradione) beyrichi (SEMPER) - BALDI, p. 214, pi. 17, fig. 3. 
1975 Pitar (Paradione) beyrichi (SEMPER) - STEININGER, p. 219. 

Description: Shell small, with length exceeding height, suboval, with broadly convex anterior 
and narrower convex posterior margin, inequilateral, elongated posteriorly, with strongly 
prosogyrate, pointed umbonal region and weakly concave lunular region, other margins 
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convex; umbo slightly incurved, highly inflated, shell low to moderately inflated, escutcheon 
and lunule deeply depressed, lunule posteriorly overwhelmed by umbo; shell exterior sculp
tured by regularly distanced, fairly wide, flattened commarginal ribs, separated by distinctly 
narrower commarginal depressions. Height: 19.5 mm, length: 24.3 mm, convexity: 4 mm. 
Material: moderately to badly preserved specimens from Melk/Tunnel (1 x), Plesching 
(2x) and Tiefenfucha (1 x). 

Remarks: The nomenclature is stressed in detail by BALDI (1973). As pointed out by HöLZL 
(1958) M. beyrichi is ancestor of the Early Miocene M. lillacinoides (SCHAFFER, 1910) 
which differs by apparently larger size and much longer lateral tooth Al. The left valve 
on pi. 10, fig. 5 of the present study, is illustrated due to its good preservation. lt 
represents a somewhat antero-posteriorly compacted morphotype. 
Distribution: Pshekian to Kalmykian, ?Karadzhalgian and ?Sakaraulian of the Eastern 
Paratethys (PoPov et al., 1993); Egerian (AN1c, 1952; SENES, 1958; HöLZL, 1962; BALDI, 
1973) and Eggenburgian (HöLZL, 1958) of the Western and Central Paratethys; Chattian 
of the North Sea Basin (type occurrence; GöRGEs, 1952). 

Subclassis Anomalodesmata DALL, 1889 

Ordo Pholadomyoida NEWELL, 1965 
Familia Pholadomyidae GRAY, 1847 

Genus Pholadomya G.B. Sowerby, 1823 

Pholadomya puschi GmoFuss, 1837 
PI. 10, Fig. 6; PI. 11, Fig. 1 

1884 Pho/adomya Puschi GmoFuss - SPEYER & KOENEN, pi. 4, fig. 2. 
1897 Pho/adomya Puschi GmoFuss - WOLFF, p. 257, pi. 24, fig. 4-6. 
1901 Pholadomya Puschi GOLoFuss et var. div. - SAcco, p. 141, pi. 23, fig. 1-8. 
1921 Pholadomya Puschi GowFuss - CossMANN, p. 17, pi. 1, fig. 24-28. 
1955 Pholadomya puschi virgula M1cHT. - AccoRDJ, p. 37, pi. 3, fig. 3. 
1957 Pholadomya Puschi GOLoFuss - SENES, p. 7, pi. 1, fig. 4-7, pi. 2, fig. 8-12. 
1958 Pholadomya puschi GoLDFuss - SENES, p. 124, pi. 19, fig. 249-245. pi. 20, fig. 254-262. 
1962 Pholadomya puschi GmoFuss - HöLzL, p. 7, 125, pi. 125, fig. 9-10. 
1963 Pholadomya puschi GmoFuss - ßALDJ, p. 83, pi. 4, fig. 13. 
1969 Pho/adomya puschi GmoFuss - SrnNJNGER, p. 43, pi. 4, fig. 5 
1969 Pho/adomya alpina rostrata SCHAFFER - STEJNJNGER, p. 43, pi. 4, fig. 5. 
1973 Pholadomya puschi GoLDFuss - BALDJ, p. 235, pi. 22, fig. 5-6. 
1975 Pholadomya a/pina MATHERON - STEININGER, p. 220, pi. 9, fig. 6. 

Description: Shell large sized, with maximal length 114 mm, equivalve (but commonly 
deformed), oblong to subtrigonal, strongly inequilateral with anterior part more or less 
reduced and posterior part more or less strongly elongated, strongly inflated, umbones 
inflated, twisted dorsally inward, gaping at posterior end, shell thin and nacreous (mostly 
dissolved). Sculpture consisting of 13-20 radial ribs of roughly similar prominence, 
ornamenting the central shell portion, only slightly broadening distally, being densely or 
loosely spaced, weak commarginal rugae ornamenting the whole surface, at intersec
tions with ribs weak tubercles developed. Height: 53 mm, length: 61 mm, convexity: 
16.5 mm.; height: 67 mm, length: 123 mm, convexity: 24.5 mm 
Material: 30 deformed, mostly fragmented steinkerns of articulated individuals from 
Plesching. 

756 



Remarks: The specimen-rich Plesching sample includes individuals in continous shape 
transition between two characteristic morphotypes. The small, shortened and umbonally 
pointed morphotype (pi. 10, fig. 6) corresponds to P. puschi, the larger, posteriorly 
elongated and umbonally flattened one (pi. 11, fig. 1) is identical with P. alpina 
MATHERON, particularly with its form rostrata SCHAFFER. Whereas P. puschi represents a 
characteristic Oligocene species (BALDI, 1973), P. alpina does not occure before the Early 
Miocene (NEvESSKAJA et al„ 1993). Particularly P. alpina rostrata is a form restricted to 
Eggenburgian (SrnNINGER et al„ 1971 ). 
Hence the Plesching record documents the presence of typical Miocene Pholadomya 
morphology already in the Late Oligocene. A more detailed, morphometric investigation 
of P. puschi and P. alpina could verify their taxonomic reunion. The material from the 
MAYER-EYMAR Collection housed in the Museum of Natural History in Basel (Switzerland) 
should be included into this research. The numerous specimens from the classical 
Oligocene locality Carcare of Liguria (RovERETO, 1900) deposited therein display a 
variation affiliated with the one from Plesching. 
The stratigraphic range and paleobiogeographic distribution of P. puschi was recherched 
in detailed by SENES (1958). 
Distribution: Chattian of the North Sea Basin (type occurrence; GöRGES, 1952); latest 
Eocene to earliest Oligocene of the Eastern Paratethys (PoPov et al. 1993); Late Eocene 
to Kiscellian? (SENES, 1958), Egerian (SENES, 1958; HöLZL, 1962; BALDI, 1973), Eggenbur
gian to Ottnangian (HöLZL, 1958) of the Central and Western Paratethys; Late Rupelian 
to Chattian (SAcco, 1901; VENzo, 1937), Aquitanian? (OPPENHEIM, 1903; AccoR01, 1955) 
of the Mediterranean Region. 

Familia Thraciidae SrnucKZKA, 1870 
Genus Thracia LEAcH, 1824 

Thracia ventricosa (PH1L1PP1, 1843) 
PI. 11, Fig. 3 

1870 Thracia ventricosa PHILIPP! - HöRNES, p. 48, pi. 3, fig. 15. 
1901 Thracia cf. Speyeri KoENEN - 5Acco, p. 138, pi. 27, fig. 29. 
1925 Thracia ventricosa PHILIPP! - KAUTSKY, p. 49, pi. 5, fig. 5. 
1936 Thracia cf. Speyeri KOENEN - NoszKY, p. 91. 
1936 Thracia convexa WooD - NoszKY, p. 91. 
1939 Thracia convexa oligantiqua - NoszKY, p. 80. 
1945 Thracia ventricosa PH1L1PP1 - GLIBERT, p. 219, pi. 3, fig. 7. 
1952 Thracia speyeri KoENEN - GöRGES, p. 59. 
1957 Thracia ventricosa PH1L1PP1 - GLIBERT, p. 47, pi. 4, fig. 3. 
1958 Thracia ventricosa PHILIPPI - HöLZL, p. 170, pi. 16, fig. 7. 
1958 Thracia speyeri KmNEN - SENES, p. 125, pi. 17, fig. 220-221. 
1959 Thracia ventricosa PHILIPP! - ANDERSON, p. 158, pi. 18, fig. 9. 
1962 Thracia speyeri KoENEN - HöLZL, p. 129, pi. 8, fig. 2-3. 
1969 Thracia ventricosa PHILIPP!. - STEININGER, p. 43, pi. 4, fig. 1. 
1973 Thracia ventricosa PHILIPP! - BALDI, p. 237, pi. 22, fig. 4. 
1975 Thracia ventricosa PHILIPP! - BALDI & STEININGER, p. 202, pi. 115, fig. 4. 
1986 Thracia (Thracia) ventricosa PH1L1PP1 - SrnDENCKA, p. 109, pi. 16, fig. 5; pi. 18, fig. 5. 

Description: Shell thin, small to medium in size, being more or less elongated but with 
length always exceeding height, outline quadrangularly to trigonally suboval with trun-
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cated posterior margin and broadly convex anterior margin; umbonal region inflated, 
pointed dorsally, broadly trigonal to rounded; posterior diagonal ridge prominent, ad
joining wing-like depressed, trigonal, posterodorsally pointed posterodorsal area; exteri
or surface sculptured by somewhat irregularly undulated commarginal rings and fine 
growth lines. Height: 32.5 mm, length: 50 mm, convexity: 6.5 mm. 
Material: 1 specimen from Kendl, 11 from Plesching and 30 from Tiefenfucha, preserva
tion moderate, plastic deformation is common. 

Remarks: The variation of anteroposterior elongation produce partly unusual elongated 
forms. Yet these are weil distinguishable from the Recent P. pubescens PuLTENEY. having 
always typically oblique anterior and posterior margins, being trigonal and strenger 
inflated anteriorly. 
lts affiliation with the Recent T. convexa is highly probable. lndeed, the shorter, trigonal 
Austrian Oligocene forms do not importantly differ from the Recent specimen of T. 
convexa illustrated by PoPPE & Garn (1993). Yet, the present identification follows 
former studies which do not recognize the presence of T. convexa in the Paratethys 
(e.g., BALD1, 1973; 5TUDENCKA, 1986; PoPov et al., 1993; NEvEssKAJA et al., 1993; 5TUDENCKA 
et al. 1998). A reinvestigation would go beyond the scope of the present study. 
Distribution: Egerian (HöLZL, 1962; BALDI, 1973) to Badenian (STUDENCKA, 1986) of the of 
the Central and Western Parartethys; Late Eocene to Chokrakian of the Eastern Parate
thys (PoPov et al., 1993; NEVESSKAJA et al., 1993); Miocene of the North Sea Basin (GLIBERT, 
1957); Oligocene to Late Pliocene of the Mediterranean (HöRNES, 1870; 5Acco, 1901; 
VENZO, 1937; 5TUDENCKA, 1986) 

Familia Cuspidariidae DALL, 1886 
Genus Cuspidaria NARDO, 1840 

Cuspidaria cf. cuspidata (ÜLIVI, 1792) 
PI. 11, Fig. 4 

1814 Tellina cuspidata Ouv1 - BRoccH1, p. 515. 
1870 Neaera cuspidate (Ouv1) - HöRNES, p. 42, pi. 5, fig. 1-2. 
1901 Tellina cuspidata Ouv1 - 5Acco, p. 123, pi. 26, fig. 31-34, pi. 24, fig. 31-34. 
1952 Cuspidaria cuspidata (Ouv1) - HAGN & HöLZL, p. 44. 
1958 Cuspidaria cuspidata (Ouv1) - HöLZL, p. 171, pi. 16, fig. 8. 
1959 Cuspidaria (Cuspidaria) cuspidata (Ouv1) - ANDERSON, p. 160, pi. 18, fig. 10. 
1969 Cuspidaria cf. cuspidata (Ouv1) - 5TEININGER, p. 43. 
1973 Tellina cuspidata Ouv1 - BALD1, p. 239. 
1975 Cuspidaria cuspidata (Ouv1) - 5TEININGER, p. 220. 

Description: Shell highly inflated, subtrigonal, dorsally pointed, anteriorly obliquely 
straightened, ventrally broadly convex, posteriorly elongated to a narrow, in cross 
section rounded rostrum, with length attaining about one third of the whole shell length; 
umbo opisthogyrate, highly inflated, anterodorsal marginal area highly raised. Height: 
9.6 mm, length: 17.3 mm, convexity: 4 mm. 
Material: 1 badly preserved left valve from Plesching. 

Remarks: C. c/ava (BEYRICH) from the Oligocene of the North Sea Basin, Mainz Basin and 
Central and Western Paratethys differs from C. cuspidata by a shorter and broader 
rostrum. lt is regarded by ANDERSON (1959) and BALDI (1973) as a direct ancestor of C. 
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cuspidata. The specimen from the latest Oligocene of Plesching is stratigraphicaily the 
oldest C. cuspidata record, underpinning weil that inference. 
Distribution: lnitiated in the latest Oligocene of Central Paratethys (the present study), 
present in the Early Miocene to Recent of the North Sea Basin (ANDERSON, 1959) and 
Lusitanian Region (SAcco, 1901; PoPPE & Gorn, 1993) 

Familia Clavageilidae o'ORBIGNY, 1843 
Genus Clavage/la LAMARCK, 1818 

Subgenus Stirpulina STOLICZKA, 1870 

Clavagella (Stirpulina) oblita M1cHELorn, 1861 
PI. 11, Fig. 5-6 

1861 Clavagella oblita - MICHELOTTI, p. 53, pi. 5, fig. 8-9. 
1900 Clavagella oblita MICHELOTTI - RoVERETO, p. 127, pi. 7, fig. 23. 
1901 Clavagella (Stirpulina) oblita M1cHELOTT1 - SAcco, p. 147, pi. 14, fig. 47-49. 
1969 Clavagella ob/ita MICHELOTTI - STEININGER, p. 220, pi. 1, fig. 3. 
1973 Clavagella (Stirpulina) oblita MICHELOTTI. - BALDI, p. 238, pi. 23, fig. 1. 
1975 Clavagella oblita MICHELOTTI - STEININGER, p. 220. 
1975 Clavagella oblita MICHELOTTI - BALDI & STEININGER, p. 344, pi. 1, fig. 3. 

Description: The right valve, except for the umbonal region, embedded in a thin 
calcareous tube, the left valve free, the tube at least 4 times langer than sheil, but never 
complete, tube anterior end with terminal root-like corona made up of irregularly 
arranged tubuli, tube exterior surface can bear irregularly arranged concentric rings, 
narrow radial depressions can occur as weil. Valves irregularly suborbicuar with inflated, 
about centraily positioned, dorsaily pointing umbones, exterior surface smooth or undu
lated by irregular growth constrictions. Maximum preserved tube length 80 mm 
Material: Numerous, rather badly preserved specimens available from Plesching. 

Remarks: As already noted by BALD1 (1973) the N ltalian Oligocene C. (S.) oblita seems 
to differ only by its smailer size from the N ltalian Pliocene C. (S.) bacillum 8RoccH1 
documented by SAcco (1901 ). According to the latter author, C. (S.) bacillum is a senior 
synonym of C. (S.) bacillaris DESHAYES, a name introduced by HöRNES (1807) for a 
clavageilid species occurring in the Austrian Middle Miocene. VADASZ (1906) revised the 
identification of HöRNES, replacing it with the new name Aspergillum miocaenicus. 
Aspergillum LAMARCK, 1818 is, according to MooRE (1969), an objective junior synonym 
of Penicillus BRUGUIERE, 1789, differing from Clavagella (Stirpulina) by the anterior disc 
rimmed by single row of distinct simple tubules. Such a structure is missing in specimens 
iilustrated by HöRNEs (1870) and VADASZ (1906). Brechites (= Penici/lus of MooRE, 1969) 
miocaenicus from the Early Miocene of Austria, illustrated by STEININGER et al. (1971 ), can 
hardly be differentiated from specimens found in Plesching. A revision is apparently 
needed. 
Distribution: Late Rupelian to Chattian of Liguria (SAcco, 1901 ), Early Egerian of Austria 
and Hungary (Baldi, 1973; the present study). 

759 



Ordo Myoida SrouczKA, 1870 
Familia Hiatellidae GRAY, 1824 

Genus Panopea MENARD DE LA GROYE, 1807 

Panopea menardi DESHAYES, 1828 
PI. 11, Fig. 2 

1863 Panopaea Heberti BosouET - SANDBERGER, p. 279, pi. 21, fig. 8. 
1870 Panopaea Menardi DESHAYES - HöRNES, p. 29, pi. 2, fig. 1-3. 
1884 Panopaea heberti BosouET- SPEYER & KOENEN, pi. 1, fig. 9-12, pi. 2, fig. 1-3. 
1897 Panopaea Meynardi DEsHAYES- WOLFF, p. 256, pi. 24, fig. 1-3. 
1899 Panopaea heberti BosouET- BöcKH, p. 28, pi. 8, fig. 3-4. 
1900 Glycymeris Menardi (DESHAYEs) - RovERETO, p. 116. 
1901 Glycymeris Menardi (DESHAYES) - SAcco, p. 43, pi. 12, fig. 4. 
1901 Glycymeris oligofauiasi acutangula - SAcco, p. 44, pi. 12, fig. 10. 
1901 Glycymeris oligofauiasi proxima - SAcco, p. 44, pi. 12, fig. 9. 
1901 Glycymeris cfr. intermedia declivis (M1rnr.) - SAcco, p. 45, pi. 10, fig. 5-7. 
1902 Glycymeris menardi (DESHAYES) - DOLLFUS & DAUTZENBERG, p. 74, pi. 2, fig. 19-20. 
1903 Panopaea declivis MICHELOTII - OPPENHEIM, p. 187. 
1909 Glycymeris Menardi (DESHAYES) - CossMANN & PEYROT, p. 195, pi. 3, fig. 4Q-41. 
1910 Glycymeris Menardi (DESHAYES) - SCHAFFER, p. 96, pi. 45, fig. 4, pi. 46, fig. 1-2. 
1934 Glycymeris menardi Rudo/phii - FRIEDBERG, p. 24, pi. 3, fig. 15-16, pi. 4, fig. 1-2. 
1937 G/ycymeris menardi (DEsHAYEs) - VENzo, p. 74, pi. 4, fig. 12-13. 
1943 Panopaea cf. Meynardi DESHAYES- ALBRECHT & VALK, p. 136, pi. 14, fig. 454. 
1944 Panopea heberti BosouET - HEERING, p. 42, pi. 3, fig. 17-18. 
1945 Panopea menardi DESHAYES - GUBERT, p. 211, pi. 12, fig. 9. 
1952 Panopea meynardi DESHAYES - GöRGES, p. 54. 
1952 Glycymeris heberti (BosouET) -AN1c, p. 21, pi. 1, fig. 3-4. 
1957 Panopea menardi DESHAYES - GLIBERT, p. 45, pi. 4, fig. 6. 
1958 Panopea menardi DESHAYES - HöLZL, p. 160. 
1958 Panopea meynardi meynardi DESHAYES-SENES, p. 116, pi. 17, fig. 228-229, pi. 18, fig. 233-237. 
1959 Panopea meynardi DESHAYES- ANDERSON, p. 150, pi. 18, fig. 3. 
1962 Panopea meynardi DESHAYES - HöLZL, p. 117, pi. 7, fig. 7-8. 
1963 Panopea menardi DESHAYES - STEININGER, p. 34, pi. 6, fig. 2. 
1963 Panopea menardi DESHAYES - BALDI, p. 83, pi. 4, fig. 14. 
1964 Panopea meynardi DESHAYES - ANDERSON, p. 187. 
1969 Panopea menardi DESHAYES - STEININGER, p. 42. 
1971 Panopea menardi DESHAYES - STEININGER et al., p. 468, pi. 48, fig. 2. 
1973 Panopea menardi DESHAYES - BALDI, p. 230, pi. 21, fig. 6. 
1975 Panopea menardi DESHAYES - STEININGER, p. 219. 
1986 Panopea (Panopea) menardi DESHAYES - STUDENCKA, p. 105, pi. 17, fig. 7; pi. 18, fig. 4, 7 and 9. 
1995 Panopea menardi DESHAYES - GüRs, p. 280. 

Description: Shell large, higher than long but variously compressed; inequilateral, stron
gly elongated posteriorly, subquadrangular to subelliptical with concave posterodorsal 
margin and straightened ventral margin; moderately inflated, highly arched in the dorsal 
region, gradually flattening toward the ventral region; umbonal region dorsally pointed, 
broadly trigonal or rounded; widely gaping posteriorly; exterior surface sculptured by 
broad, irregular commarginal rings. Height: 64 mm, length: >90 mm, convexity: 21 mm. 
Material: several moderately preserved, deformed steinkerns from Plesching. 

Remarks: Panopea menardi is one of the most common European Oligocene to Miocene 
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bivalves. Many synonymous names available in the literature are result of its highly 
variable morphology, wide geographic distribution and a lang stratigraphic range. 
STUDENCKA (1986) provided an overview of its complicated nomenclature history. Despite 
to former revisions, GüRs (1995) again considered Oligocene Boreal Panopea angusta 
NvsT (= P. heberti BosouET in DESHAYES) as a distinct species, however without any more 
detailed explanation. Reunion of Oligocene North ltalian species and subspecies of 
SAcco (1901) with P. menardi goes back to VENzo (1937). 
Distribution: Rupelian (NYsT, 1836), Chattian (GöRGES, 1952) and Miocene (GLJBERT, 
1943) of the North Sea Basin; Rupelian of the Paris and Mainz Basin (GüRs, 1995); Late 
Rupelian to Early Chattian (RovERETO, 1900; SAcco, 1901 ); Late Chattian (VENzo, 1937), 
Aquitanian to Tortonian (SAcco, 1901; OPPENHEIM, 1903, AccoRDI, 1955) of the Mediter
ranean Region; Burdigalian to Serravallian (" Helvetien ") of the Lusitanian Atlantic Regi
on (DmLFus & DAUTZENBERG, 1902; CossMANN & PEYROT, 1909); Late Kalmykian?, Karadz
halgian, Sakaraulian?, and Tarhanian of the Eastern Paratethys (PoPov et al., 1993; 
NEVESSKAJA et al., 1993); Egerian (AN1c, 1952; SENES, 1958; HöLZL, 1962; BALDI, 1973) to 
Badenian (HORNES, 1870; STUDENCKA et al., 1998) of the Central and Western Paratethys. 

Acknowledgments: The authors thank FRED RöGL (Museum of Natural History Vienna), REINHARD 
ROETZEL and THOMAS HoFMANN (Geological Survey Vienna) for providing data on regional geology 
and stratigraphy. Thanks are due to ÜRTWIN ScHULTZ (Museum of Natural History Vienna) for his 
helpful comments on various taxonomic problems. 

Gratitude is expressed to FRITZ F. SrnN1NGER (Senckenberg Museum Frankfurt) for advice and 
encouragement in these studies: we would have never gotten into Oligocene molluscs without him. 
We also thank THORSTEN KowALKE (University Hamburg), RONALD JANSSEN (Senckenberg Museum 
Frankfurt) and WERNER P1LLER (University Graz) for their helpful comments on an earlier version of 
this manuscript. 

Last but not least we want to thank JOHANNES MAYER, who generously donated a lot of material 
from his private collection. The study was supported by the FWF (P 13745 Bio). 

References 

ABEL, 0., 1903: Studien in den Tertiärbildungen des Tullner Beckens. - Jahrb. k. k. Geol. Reichsan
stalt., 53: 91-140, Wien. 

ABEL, 0., 1905: Bericht über die Fortsetzung der kartographischen Aufnahme der Tertiär- und 
Quartärbildungen am Außensaume der Alpen zwischen Ybbs und der Traun. - Verh. k. k. Geol. 
Reichsanstalt, 1905: 353-360, Wien. 

As1cH, H., 1857: Über das Steinsalz und seine geologische Stellung im russischen Armenien. - Mem. 
Acad. lmp. Sc. Saint Petersbourg, 6. Ser., 7: 61-150, St. Petersburg. 

AccoR01, B., 1955: Stratigrafia e paleontologia delle formazioni oligo-mioceniche del Trevigiano 
orientale. - Centro studi Petr. Geol. Cons. Naz. Univ. Padova, 19: 1-64, Padova. 

AGAss1z, L. 1845: lconographie des Coquilles Tertiaires. - Neue Denkschr. Allg. Schweizer. ges. 
Naturw., 7 /3: 66, Neuchatei. 

ALBRECHT, J. C. H. & VALK, W., 1943: Oligoceäne Invertebraten von Süd-Limburg. - Mededeel. geol. 
Stichting, ser. C-IV, nr. 1-3: 5-163, Maastricht. 

ALLMON, W. D., 1988: Ecology of Recent Turritelline Gastropods (Prosobranchia, Turritellidae: 
Current Knowledge and Paleontological lmplications. - Palaios, 3: 259-284, Tulsa. 

ALLMON, W. D., JONES, D. S. & VAUGHAN, N., 1992: Observations on the Biology of Turritella 
gonostoma VALENCIENNES (Prosobranchia: Turritellidae) from the Gulf of California. - The Veliger, 
35/1: 52-63, San Francisco. 

761 



ANDERSON, H. J., 1958: Die Pectiniden des Niederrheinischen Chatt. - Fortschr. Geol. Rheinld. u. 
Westf., 1: 297-321, Krefeld. 

ANDERSON, H. J., 1959: Die Muschelfauna des nordwestdeutschen Untermiozäns. - Palaeontogra
phica, 113A: 61-179, Stuttgart. 

ANDERSON, H. J., 1964: Die miozäne Reinbek-Stufe in Nord- und Westdeutschland und ihre 
Mollusken-Fauna. - Fortschr. Geol. Rheinld. u. Westf., 14: 31-368, Krefeld. 

AN1c, D., 1952: Oberoligozäne kohleführende Ablagerungen der Südhänge des lvancica Gebirges 
in Kroatien. - Geol. Vjesnik II - IV: 1-62, Zagreb. 

BAGLIONI MAVROS, A. R., DEGASPERI MASSARI, G., MEGGIOLARO FACCHINATO, F. & P1CCOLI, G., 1986: 
Pettinidi e limidi nell'epifauna marina del Cenozoico Triveneto. - Mem. Ist. Geol. Miner. Univ. 
Padova, 38: 137-167, Padova. 

BALDI, T., 1962: Glycimeris s.str. des europäischen Oligozäns und Miozäns. - Ann. Mus. Nat. 
Hung., 54: 85-142, Budapest. 

BALDI, T., 1963: Die oberoligozäne Molluskenfauna von Törökbalint. - Ann. Mus. Nat. Hung., 55: 
71-107, Budapest. 

BALDI, T., 1966: Die oberoligozäne Molluskenfauna von Eger und die Neuuntersuchung der 
Schichtfolge. - Ann. Mus. Nat. Hung., 58: 69-101, Budapest. 

BALDI, T., 1973: Mollusc Fauna of Hungarian Upper Oligocene (Egerian). - 511 p. Budapest 
(Akademiai Kiado). 

BALDI, T., 1986: Mid-Tertiary Stratigraphy and Paleogeographic Evolution of Hungary. - 201 p., 
Budapest (Akademiai, Kiad6). 

BALD1, T., CsEPREGHY-MEZNER1cs, 1. & Nv1Rö, R., 1964: La biostratigraphie des gisemenets oligocenes 
et miocenes de l'Est de la Montagne Börzsöny. - Ann. Mus. Nat. Hung., 56: 153-183, 
Budapest. 

BALDI, T., LEss, G. & MANDIC, 0. 1999: Same new aspects of the lower boundary of the Egerian stage 
(Oligocene, chronostratigraphic scale of the Paratethys area). - Abh. Geol. B.-A., 56/2: 653-
668, Wien. 

BALDI, T. & SENES, J., 1975: OM, Egerien. Die Egerer, Pouzdraner, Puchkirchener Schichtgruppe und 
die Bretkaer Formation. - Chronostratigraphie und Neostratotypen. 5: 1- 577; Bratislava 
(Veda). 

BALDI, T. & STEININGER, F., 1975: Die Molluskenfauna des Egerium. - in: BALDI, T. & SENES, J., eds.: OM, 
Egerien. Die Egerer, Pouzdraner, Puchkirchener Schichtgruppe und die Bretkaer Formation. -
Chronostratigraphie und Neostratotypen. 5: 341-375, Bratislava (Veda). 

BALUK, W., 1995: Middle Miocene (Badenian) gastropods from Korytnica, Poland; part 2. - Acta 
Geologica Polonica, 45/3-4: 153-255, Warszawa. 

BANDEL, K. & KowALKE, T., 1999: Gastropod fauna of the Cameroonian coasts. - Helgol. Mar. Res., 
1999, 53: 129-140, Heidelberg. 

BANDEL, K. & R1EDEL, F., 1994: Classification of fossil and Recent Calyptraeoidea (Caenogastropoda) 
with a discussion on neomesogastropd phylogeny. - Berliner geowiss. Abh. E, 13: 329-367, 
Krebs-Festschrift, Berlin. 

BARTHELT, D., 1989: Faziesanalyse und Untersuchungen der Sedimentationsmechanismen in der 
Unteren Brackwasser-Molasse Oberbayerns. - Münchner Geowissenschaftliche Abhandlun
gen, A, 17: 1-118, München. 

BASTEROT, B., 1825: Description geologique du bassin tertiaire du SOu de la France. - Mem. Soc. 
Hist. Nat. Paris. 2: 100 p., Paris. 

BEKAERT, 0., DucAssE, 0. & RoussELLE, L., 1992: Reponses populationnelles aux conditions du milieu 
(exemples pris chez les ostracodes d'Aquitaine entre le Stampien et le Burdigalien.) - Geobios, 
M.S., 14: 97-103, Lyon. 

BELLARDI, L. (1872-1890): 1 Molluschi dei terreni terziari del Piemonte e della Ligura. - R. Accad. Sei. 
Torino, 1-6, Pisa. 

762 



BERGER, W., 1954: Die Ringiculiden aus dem Tertiär des Wiener Beckens. -Archiv für Molluskenkunde, 
83/4-6: 113-136, Frankfurt/Main. 

BEYRICH, E., 1853, 1854, 1856: Die Conchylien des norddeutschen Tertiärgebirges. - Z. deutsche 
geol. Ges., 5: 273-358, 6: 408-500, 726-781, 8: 21-88, Berlin. 

B1TTNER, A., 1884: Die Tertiär-Ablagerungen von Trifail and Sagor. - Jb. Geol. Reichsanstalt, 34: 
433-596, Wien. 

BöcKH, H., 1899: Die geologischen Verhältnisse der Umgebung von Nagy-Maros. - Mitt. Jahrb. 
Ung. geol. Anst., 13: 1-57, Budapest. 

BoNGRAIN, M., CAHUZAC, B. & FRENEIX, S., 1994: Amussiopeden (Costellamussiopeden) prehaueri 
nov. subgen., nov. sp., Pectinidae, Bivalvia) de !'Aquitanien basal d'Aquitaine. Considerations 
sur la lignee des Costallamussiopeden. - Revue de Paleobiologie, 13/1: 97-115, Geneve. 

BoN1, A. & SAccH1-V1ALL1, G., 1962: Studi biostratigrafici sui Pettininidi di lacalita neogeniche e 
quaternarie dell' ltalia nord-occidentale. - Atti Ist. Univ Pavia, 13: 65-119, Pavia. 

BoussAc, J., 1911: Etudes paleontologiques sur le Nummulutic alpin. - Mem. Explic. Carte. Geol. 
Detail. France. - vii+439 p., Paris. 

BRANDER, G., 1766: Fossilia Hantoniensia collecta, et in Musaeo Britannica deposita. - VI + 43 p., 
London. 

BRAUN, A. 1N WALCHNER, F., 1850: Handbuch der Geognosie (2. edition). - 1140 p., Karlsruhe (Th. Groos). 
BRAUMÜLLER, E., 1961: Die paläogeographische Entwicklung des Molassebeckens in Oberösterreich 

und Salzburg. - Erdöl-Zeitschrift, 11: 3-14, Wien-Hamburg. 
BRoccH1, G. B., 1814: Conchiologia fossile subappenina, con osservazioni geologiche sugli Appen

nini e sul suolo adiacente. - 712 p., Milano. 
BROGIATO, C., 1993: Nomenclatura aggiornata di molluschi terziari del Triveneto. - Mem. Ist. Geol. 

Miner. Univ. Padova, 45: Padova. 
BRoNGNIART, A., 1823: Memoire sur les terrains de sediment superieur calcareo-trappeen de Vicen

tin, et sur quelques terrains d'itlaie, de France, d'Allemagne, etc., qui peuvent se rapporter a la 
meme epoche. - 86 p., Paris (Levrault). 

BRONN, H. G., 1831-38: Italiens Tertiär-Gebilde und deren organische Einschlüsse. - 176 p., 
Heidelberg (Karl Groos). 

BRuGu1ERE, J.-G., 1789-1816: Encyclopedie methodique ou par ordre de matieres; Histroire naturelle 
des vers, des mollusques. - 758 + 488 p., Paris. 

BucH, L. von, 1831: Über zwei neue Arten von Cassidarien in den Tertair-Schichten von Mecklen
burg. - Abh. Königl. Akad. Wissensch. Berlin, 1828: 61-71, Berlin. 

BuKowsK1, G., 1916: Beitrag zur Kenntnis der Conchylienfauna des marinen Aquitanien von Davas 
in Karien (Kleinasien), erster Teil. - Sitz.-Ber. k. Akad. Wiss., math.-naturwiss. Cl., Abt. 1, 125/ 
5-6: 1-17, Wien. 

CERULLl-IRELLI, S., 1907-1909: Fauna malacologica mariana. -Paleontogr. ltal., 13: 65-149, 14: 1-
64, 15: 125-214, Pisa. 

CoMASCHI C. 1., 1972: 1 Pettinindi del Miocene della Sardegna. - 82 p., Stabilimento Tipographico 
Editoriale Fossataro, Cagliari. 

CoMMENDA, 1900: Materialien zur Geognosie Oberösterreichs. - Linz (after BALDI & SENES, 
1975). 

CossMANN, M., 1921: Synopsis illustre des Mollusques de l'Eocene et de l'Oligocene en Aquitaine. 
- Mem. Soc. Geol. France, Pal., 55: 1-220, Paris. 

CoSSMANN, M. & PEYROT, A., 1909-1934: Conchologie neogenique de l'Aquitaine. -Act. Soc. Linnee 
de Bordeaux, 63/2: 72-144, 63/3: 145-232, 63/4: 233-293, 64/4: 235-288, 64/5: 289-400, 
64/6: 401-445, 65/2: 51-98, 65/3: 99-178, 65/4: 179-333, 66/2: 121-168, 66/3: 169-232, 
66/4: 233-324, 68/1: 5-96, 68/2: 97-210, 68/3: 361-435, 68/4: 361-435, 69/3: 157-284, 
69/4:285-365, 70/1:5-100, 70/2: 101-180, 70/3: 181-356, 70/4: 357-491, 73: 5-321, 74/ 
3: 257-342, 75/2: 71-144, 75/3: 193-318, Bordeaux 

763 



CossMANN, M. & P1ssARO, G., 1904-1913: lconographie complete des coquilles fossiles de l'Eocene 
des environs de Paris. 1: 1-12, (1904--06), 2: 1-22, (1907-13), Bouillent, Paris. 

CsEPREGHY-MEZNER1cs, 1., 1954: Helvetische und tortonische Fauna aus dem östlichen Cserhatgebirge. 
- Ann. Hung. Geol. Inst., 41: 1-4. Budapest. 

CsEPREGHY-MEZNER1cs, 1., 1960: Pectinides du Neogene de la Hongrie et lens importance Stratigra
phique. - Mem Soc. geol. France, N.S. 39, mem. 92: 1-58, Paris .. 

CTYROKY, P., 1959: Fauna morskych mekkysu spodniho burdigalu v Povazi. - Geol. Prace, 51: 55-
140, Bratislava. 

CTYROKY, P., 1969: The family Pectinidae in the Burdigalian of Czechoslovakia. - Sbornik geologik
kych ved, paleontologie, rada P, 10: 7-66, Prague. 

Cuv1ER, G. & BRONGNIART, A., 1822: Description geologique des couches des environs de Paris parmi 
lesquelles se trouvent les gypses ä. ossemens. - in: Cuv1ER, G.: Recherches sur les ossemens 
fossiles, 2/2, 2me. edition, viii+428 p„ Paris. (not seen) 

CZJZEK, J., 1853: Geologische Zusammensetzung der Berge bei Mölk, Mautern und St. Pölten in 
Niederösterreich. - Jahrb. Geol. Reichsanstalt, 4: 264-283, Wien. 

DEFRANCE, J. L. M., 1804-1845: Dictionnaire des sciences naturelles dans laquel on traete metho
diquement des differents etre de la nature consideres tant en eux-memes, d'apres l'etat actuel 
de nos connaissance. 1-57 Paris (ed. LEVRAULT). [according to GüRs, 1995] 

DESHAYES, G. P., 1836: in LAMARCK, J.B.P.A. de: Histoire naturelle des animaux sans vertebres (Ed. 2 
by Deshayes, G. P. and Milne-Edwards, E.). 7. Histoire des mollusques. - vi + 735 p., (Bailliere) 
Paris. [according to NuTTALL, 1990] 

DESHAYES, G. P., 1839-1858: Traite elementaire de Conchyliologie. - Paris (Masson). (not seen) 
DEsHAYEs, G. P., 1856-65: Description des Animaux sans Vertebres decouverts dans le Bassin de 

Paris, 1: 1-80, 81-392, 393-704, 705-912, 2: 1-432, 433--640, 641-920, 921-968, 3: 1-200, 
201--658, Paris. 

DmLFus, G., 1888: Une Coquille remarquable des Faluns de l'Anjou Melongena cornuta AcAss1z. -
Bull. Soc. Etudes Scient. d'Angers, 1887: 1-34, Angers. 

DoLLFus, G. & DAUTZENBERG, Ph., 1902..:1920: Conchyologie du Miocene moyen du Bassin de la 
Loire. - Mem. Soc. Geol. France, 27: 1-497, Paris. 

DREGER, J., 1892: Die Gastropoden von Häring bei Kirchbichl in Tirol. -Ann. k. k. naturhist. Hofmus., 
7: 11-34, Wien. 

DucKHEIM, W., JAESCHKE, A. & WELLE, J„ 1999: Molluskenfauna aus dem Rupelium (Unteroligozän) 
der Leipziger Bucht. - Altenburger Naturwiss. Forsch. 12: 1-95, Altenburg. 

DuJARDIN, F. 1837: Les couches du sol en Touraine, et description des coquilles de la Craie et des 
Faluns. - Mem. Soc. Geol. France, 2: 211-311, Paris. 

fowARDS, F. E. & Wooo, S. V., 1849-1877: A Monograph of the Eocene Cephalopoda and 
Univalves of England, Pal. Soc. London, 1: 361 p., London. 

EHRLICH, C., 1852: Geognostische Wanderungen im Gebiet der nordöstlichen Alpen. Ein spezieller 
Beitrag zur Kenntnis Oberösterreichs. - 144 p„ Linz. 

EHRLICH, C., 1855: Beiträge zur Paläontologie und Geognosie von Oberösterreich und Salzburg. -
Ber. Mus. Francisco-Carolinum, 15: 21 p., Linz. 

E1cHWALD, E., 1830: Naturhistorische Skizze von Lithauen, Volhynien und Podolien in geognostisch
mineralogischer, botanischer und geologischer Hinsicht. - 256 p., Wilna, (J. Zawdzki). 

ELusoN, F., 1936: Über das Tertiär um Loosdorf und Mauer östlich Melk, Niederösterreich. - Verh. 
Geol. B.-A. Wien, 1936/6: 139-143, Wien. 

ELusoN, F., 1942: Das Tertiär von Melk und Loosdorf. - Mitt. Alpenl. Geol. Ver., 33: 35-84, Wien. 
ERoös, L., 1900: Eine neue Pyrula-Spezies aus den jüngeren Tertiärschichten von Pomaz. - Földtani 

Közlöny, 30: 300, Budapest. 
ERüNAL-ERENTöz, L., 1958: Mollusques du Neogene des Bassins de Karaman Adana et Hatay 

(Turquie). - Meden tetkik ve arama enstitüsü yayinlarindan, ser. C, 4: 1-232, Ankara. 

764 



F1Tz1NGER, L. J., 1842: Bericht über die in den Sandlagen von Linz aufgefundenen fossilen Reste eines 
urweltlichen Säugers (Halitherium Christolii). - Ber. Mus. Francisco-Carolinum, 6: 61-72, Linz. 

FRIEDBERG, W., 1934-1936: Mollusca miocenica Poloniae, pars II (Bivalvia). - 274 p., Polskie 
Towarzystwo Geologiczne, Krakow. 

FucHs, R., GRüN, W., PAPP, A., SCHREIBER, 0. & STRADNER, H., 1980: Vorkommen von Egerien in 
Niederösterreich. - Verh. Geol. B.-A., 1979/3: 295-311, Wien. 

FucHs, TH., 1868: Conchylien aus dem Braunkohlenschurf mit Cerithium margaritaceum BRocc. bei 
Pielach nächst Melk. - Verh. Geol. Reichsanstalt., 1868: 216-217, Wien. 

FucHs, TH., 1870: Beitrag zur Kenntnis der Conchylienfauna des Vicentinischen Tertiärgebirges. 1. 
Abtheilung. Die obere Schichtengruppe, oder die Schichten von Gomberto, Laverda und 
Sangonini. - Denkschr. k. Akad. Wiss., math. naturwiss. Cl., 30: 137-208, Wien. 

FucHs, W., 1964: Tertiär und Quartär der Umgebung von Melk. - Verh. Geol. B.-A. 1964/2: 283-
299, Wien. 

FuCHs, W., 1972: Tertiär und Quartär am Südostrand des Dunkelsteiner Waldes. - Jahrb. Geol. B.
A., 115: 205-245, Wien. 

FuCHs, W., 1980: Die Molasse und ihr nichthelvetischer Vorlandanteil am Untergrund einschließlich 
der Sedimente auf der Böhmischen Masse. - in: 0BERHAUSER, R., ed.: Der geologische Aufbau 
Österreichs. - 1. Auflage, p. 1-701, Springer Verlag, Wien-New York. 

FucHs, W. & THIELE, 0., 1968: Erläuterungen zur Übersichtskarte des Kristallins im westlichen 
Mühlviertel und im Sauwald, Oberösterreich. - Geol. B.-A., 43 p., Wien. 

FuCHs, W. & THIELE, 0., 1987: Erläuterungen zu Blatt 34 Perg. - Geologische Karte der Republik 
Österreich 1 :50.000, Geol. B.-A., 31 p., Wien. 

FuJIMOTO, S., 1999: Systematik revision of three species of Melongenidae (Gastropoda: Sorbeocon
cha) from the Miocene of Japan. - Bull. Mizunami Fossil Mus. 26 /1999: 111-114, Mizunami. 

GAAL, 1., 1937/38: Über die mit der Egerer gleichaltrige tertiäre Molluskenfauna von Balassa
Gyrmat und das Oligozän-Problem. - Ann. Mus. Nat. Hung. 31: 1-87, Budapest. 

GABOR, R., 1936: Ujabb Egeri Felö Oligocen Gasztropodak. - Ann. Mus. Nat. Hung. 30: 1-9, 
Budapest. 

G1noN, J. L., LozouET, P. & MAESTRATI, PH., 1986: Biostratigraphie et paleoecologie des gisements 
types du Stampien de la region d'Etampes (Essonne). - Geol. France. 1986/1: 3-101, Orleans. 

GuBERT, M., 1945: Faune malacologique di Miocene de la Belgique. - Mem. Mus. Roy. Hist. Nat. 
Belg., 103: 1-266, Bruxelles. 

GuBERT, M., 1952: Gastropodes du Miocene moyen du bassin de la Loire, 2. - Mem. Inst. Roy. Sc. 
Naturelles Belgique, 46: 241-450, Bruxelles. 

GLIBERT, M. & VAN DE POEL, L., 1965-1970: Les bivalvia fossiles du Cenozoique etranger des 
collections de !'Institut Royal des Sciences naturelles de Belgique. - Mem. Inst. roy. Sei. Nat. 
Belg., 2 serie, 77: 1-112, 78: 1-105, 81: 1-82, 82: 1-108, 83: 1-152, 84: 1-185., Bruxelles. 

GmoFuss, A., 1826-44: Petrefacta Germaniae, Abbildungen und Beschreibung der Petrefacten 
Deutschlands und der angrenzenden Länder. -1: 252 p., 2: 312 p., 3: 128 p., Düsseldorf (Arnz 
& Comp.). 

GowFuss, A., 1862-1866: Petrefacta Germaniae. 2. Auflage. 4. Bände und Atlas -1: 234 p., 2: 298 
p., 3: 120 p., 4: 122 p., Leipzig (not seen). 

GöRGES, J., 1952: Die Lamellibranchiaten und Gastropoden des oberoligozänen Meeressandes von 
Kassel. - Abh. hess. L.-Amt Bodenforsch., 4: 1-134, Wiesbaden. 

GRATELOUP, J. P. S. de, 1827-1835: Tableau des coquilles fossiles qu'on rencontre dans des terrains 
calcaires tertiaires (faluns) des environs de Dax. - Actes soc. Linn. Bordeaux, 2: 3-26, 72-109, 
123-158, 192-204, 5: 132-171, 263-282, 314-344, 6: 31-48, 90-100, 159-164, 188-212, 
270-320, 7: 101-114, Bordeaux. 

GRATELOUP, J. P. S. de., 1840: Conchyliologie fossile des Terrains Tertiaires du Bassin de l'Adour., 
Environs de Dax) - 1, Univalves (Atlas). - 12 p., Bordeaux (Th. Lafargue). 

765 



GRILL, R„ 1933: Oligocän und Miocän im Gallneukirchner Becken östlich von Linz a. d. Donau und 
den anschließenden Gebieten des böhmischen Massivrandes. - Anzeiger Akad. Wiss„ 26: 1-3, 
Wien. 

GRILL, R„ 1935: Das Oligocänbecken von Gallneukirchen bei Linz a. d. D. und seine Nachbargebie
te. - Mitt. Geol. Ges. Wien, 28: 37-72, Wien. 

GRILL, R„ 1958: Über den geologischen Aufbau des Außeralpinen Wiener Beckens. -Verh. Geol. B.
A„ 1958/1: 44-54, Wien. 

GRÜNDEL, J„ 1997: Die Gastropodenfauna des Rupels von Arnsdorf (Westlich Halle). - Palaeonto
graphica, 243A: 1-36, Stuttgart. 

GüMBEL, C. W„ 1861: Verzeichnis neuer Arten von organischen Ueberresten aus verschiedenen 
Schichten der bayerischen Alpen. - Korrespondenz-Blatt des zoologisch-mineralogischen Ver
eines in Regensburg, 4-6: 41-94, Regensburg. 

GüRs, K„ 1983: Zur oligozänen Molluskenfauna des Mainzer Beckens. Die Fossilien aus einem 
neuen Aufschluß bei Weinheim/Alzey. - Geol. Jb. Hessen, 111: 47-74, Wiesbaden. 

GüRs, K„ 1995: Revision der marinen Molluskenfauna des Unteren Meeressandes (Oligozän, 
Rupelium) des Mainzer Beckens. - unpubl. PhD„ 314 p„ Johannes Gutenberg Universität, 
Mainz. 

HAGN, H. & HöLZL, o„ 1952: Geologisch-paläontologische Untersuchungen in der subalpinen 
Molasse des östlichen Oberbayerns zwischen Prien und Sur mit Berücksichtigung des im Süden 
anschließenden Helvetikums. - Geol. Bavarica, 10: 1-208, München. 

HAGN, H„ DARGA, R. & SCHMID, R„ 1992: Siegsdorf im Chiemgau - Erdgeschichte und Umwelt, 241 
p„ Eigenverlag Gemeinde Siegsdorf, Frühmorgen & Holzmann, München. 

HARATISHVILI, G. D„ 1952: Fauna sakaraulskogo gorizonta i ee vozrast. - Monografii Inst. Geol. 
Mineralog. Akad. Nauk Gruzinskoi SSR, 4: 1-264, Tbilisi. 

HARZHAUSER, M„ 2000a: Paleobiogeography and Palecology of Oligocene and Lower Miocene 
Gastropods in the Eastern Mediterranean and the Western lndo-Pacific. - unpubl. PhD. 284 p„ 
Institute for Palaeontology, University Vienna. 

HARZHAUSER, M„ 2000b: Paleoenvironments of the Pielach Formation (Oligocene, OÖ, NÖ) - a 
casestudy for mollusc-based faciesanalysis. - Mitt. Ges. Geol. Bergbaustud. Österr„ 43, Sedi
ment 2000, p. 57, Wien. 

HARZHAUSER, M„ in press: Marine und brachyhaline Gastropoden aus dem Karpatium des Korneu
burger Beckens und der Kreuzstettener Bucht (Österreich, Untermiozän). - Beitr. Paläont„ 
Wien. 

HARZHAUSER, M. & KowALKE, TH„ in press: Early Miocene brackish-water Mollusca from the Eastern 
Mediterranean and from the Central Paratethys - a faunistic and ecological comparison by 
selected faunas. - Journ. Czech Geol. Soc„ Prague. 

HAUER, K. R. von, 1861: II. Arbeiten in dem chemischen Laboratorium der k. k. geol. Reichsanstalt. 
- Verh. k. k. Geol. Reichsanstalt, 1861/12: 67-71, Wien. 

HEERING, J„ 1942: Die oligozänen taxodonten Bivalven aus dem Peelgebiete. - Mededeel. geol. 
Stichting, ser. C-IV, nr. 1-2: 1-142, Maastricht. 

HEERING, J„ 1944: Die oberoligozänen Bivalven (mit Ausnahme der Taxodonten) aus dem Peelge
biete (die Niderlande). - Mededeel. geol. Stichting, ser. C-IV, nr. 1-4: 1-48, Maastricht. 

HEERING, J„ 1950: Miocene Pelecypoda of the Netherlands (Peel-region). - Mededeel. geol. Stich
ting, ser. C-IV, nr. 1: 1-51, Maastricht. 

Hornuu, P. A„ 1978: Palynologische Untersuchungen im Oligozän und Untermiozän der Zentralen 
und Westlichen Paratethys. - Beitr. Paläont. Österr. 4: 1-132, Wien. 

HOERNES, R„ 1906: Melongena Deschmanni nov. form. aus den aquitanischen Schichten von 
Moräutsch in Oberkrain nebst Bemerkungen über die geographische Verbreitung der lebenden 
Melongenidae. - Sitzungsber. Kais. Akad. Wiss. Wien, Math.-naturwiss. KI„ Abt. 1, 115: 1-27, 
Wien. 

766 



HOFMANN, E., 1944: Pflanzenreste aus dem Phosphoritvorkommen von Prambachkirchen, Ober
donau. - Palaeontographica, 88B: 1-86, Stuttgart. 

HOFMANN, K., 1870: Beitraege zur Kenntniss der Fauna des Haupt-Dolomites und der Älteren 
Tertiär-Gebilde des Ofen-Kovacsier Gebirges. - Mitt. Jahrb. kgl. Ung. Geol. Anstalt., 2: 181-
206, Budapest. 

HöLZL, 0., 1957: Die Corbiculidae der oligozänen und miozänen Molasse Oberbayerns sowie 
Bemerkungen zu den oberbayerischen Cyrenenschichten nebst Beschreibung neuer Arten. -
Geol. Bavarica, 29: 1-84, München. 

HöLZL, 0., 1958: Die Mollusken-Fauna des oberbayrischen Burdigals. - Geol. Bavarica, 38: 1-348, 
München. 

HöLZL, 0., 1962: Die Molluskenfauna der oberbayrischen marinen Oligocänmolasse zwischen Isar 
und Inn und ihre stratigraphische Auswertung. - Geol. Bavarica, 50: 1-143, München. 

HöRNES, M., 1851-1856: Die fossilen Mollusken des Tertiär-Beckens von Wien, 1, Gastropoden. -
Abh. Geol. Reichsanstalt, 3: 1-736, Wien. 

HöRNES, M. & REUss, A. E., 1862-1870: Die fossilen Mollusken des Tertiär-Beckens von Wien. II. 
Bivalven. - Abh. Geol. Reichanstalt., 4: 1-479, Wien. 

HöRNES, R. & Au1NGER, M., 1879-1882: Gasteropoden der Meeresablagerungen der ersten und 
zweiten miocänen Mediterranstufen in der österr.-ungarischen Monarchie. - Abh. Geol. Reich
sanstalt, 12: 1-382, Wien. 

HöRNES, R., 1875: Die Fauna des Schliers von Ottnang. - Jahrb. k. k. Geol. Reichsanstalt, 25/4: 333-
431, Wien. 

IJSPEERT, C., 1942: Monographie der miozänen taxodonten Bivalven aus dem Peelgebiete (die 
Niederlande). - Mededeel. geol. Stichting, ser. C-IV, nr. 1: 1-72, Maastricht. 

JANSSEN, A. W. 1969: Beiträge zur Kenntnis des Miocäns von Dingen und seiner Molluskenfauna. -
Geologica et Paleontologica, 3: 153-193, Marburg. 

JANSSEN, A. W. 1984: Mollusken uit het mioceen van Winterswijk-miste. - Konink. Nederl. Nat. Ver., 
36: 1-451, Leiden. 

JANSSEN, R., 1978a: Die Scaphopoden und Gastropoden des Kasseler Meeressandes von Glim
merode (Niederhessen) - Geol. Jb. A, 41: 3-195, Hannover. 

JANSSEN, R., 1978b: Die Mollusken des Oberoligozäns (Chattium) im Nordsee-Becken. 1. Scaphop
oda, Archaeogastropoda, Mesogastropoda. - Arch. Moll. 109 /1-3: 137-227, Frankfurt. 

JANSSEN, R., 1979: Die Mollusken des Oberoligozäns (Chattium) im Nordsee-Becken. 2. Neogastro
poda, Euthyneura, Cephalopoda. - Arch. Moll. 109/1978/4-6: 277-376, Frankfurt. 

JuR1s1c-PmsAK, Z., 1979: Miocenske i Pliocenske Neritide u Hratskoj. - Palaeont. Jugosl. akad., 22: 
1-50, Zagreb. 

KADOLSKY, D., 1975: Zur Paläontologie und Biostratigrafie des tertiärs im Neuwieder Becken. 1. 
Taxonomie und stratigraphische Bedeutung von Mollusken. - Decheniana, 128: 113-137, 
Bonn. 

KADOLSKY, D., 1995: Revision der aquatischen Mollusken des Landschneckenkalkes. - Arch. Moll., 
124/1-2: 1-5, Frankfurt. 

KAPOUNEK, J, KRöLL, A, PAPP, A. & TuRNOVSKY, K., 1965: Die Verbreitung von Oligozän, Unter- und 
Mittelmiozän in Niederösterreich. - Erdöl-Erdgas-Z., 81: 109-116, Wien-Hamburg. 

KARAGIULEVA, J. D., 1964: Les Fossiles de Bulgarie. Paleogene Mollusca. - Acad. Sc. Bulg. 6a: 1- 270, 
Sofia. (in Bulgarian). 

KAUTSKY, F., 1925: Das Miozän von Hemmoor und Basbeck-Osten. -Abh. preuss. geol. L.-Anst., N. 
F., 97: 1-255, Berlin. 

K1ssuNG, E., 1896: Die Fauna des Mittel-Oligozäns im Berner-Jura. - Abh. schweiz. pal. Ges., 22/ 
1895:1-74, Zürich. 

KNEn, J. 1912: Melongena (Myristica) Rotkyana nov. spec., ein neuer Gastropode aus den 
Tertiärschichten Krains. - Beiträge Paläont. Geol. Österr.-Ung. Orients, 25: 83-86, Wien. 

767 



KoCH, F. E., 1862: Beiträge zur Kenntniß der norddeutschen Tertiär-Conchylien. (Ringicula und 
Aporrhais). Arch. Ver. Freunde Naturgesch. Mecklenburg, 15 (1861): 197-215, Neubranden
burg. 

KOENEN, A. von, 1867-1868: Das marine Mittel-Oligocän Norddeutschlands und seine Mollusken
Fauna. - Palaeontographica, 16 (2, 3, 6): (1) 53-128 (1867), (2) 145-158 (1867), (3) 223-296 
(1868), Kassel. 

KOENEN, A., von, 1889-94: Das Norddeutsche Unter-Oligocän und seine Molluskenfauna. - Abh. 
geol. Spezial Karte Preussen Thüring. Staaten, 10, 1458 p., Berlin. 

KoJUMDIGIEVA, E. & STRACH1M1Rov, B., 1960: Les Fossiles de Bulgarie. Tortonien. - Acad. Sc. Bulgarie, 
7: 1-320, Sofia. (in Bulgarian). 

KoN1NCK, L. de, 1838: Description des coquilles fossiles de l'argille de Basele, Boom, Schelle. - Nouv. 
Mem. Acad. roy. Sei. Beiles Lettres, Bruxelles, 11: 1-37, Bruxelles. 

KoROBKOw, 1. A., 1951: Pectiniden des Paleogens Mittelasiens. - Leningrader Gesellschaft für 
Naturforscher, 68/2 - 282 p., Leningrad. 

KoROBKov, 1. A., 1951: Molluski srednego miocena Marmaroshckoi vpadinji Zakarpatja. - Trudi 
VNIGRI., 29: 1-108, Moscow. 

KRANZ, W., 1910: Das Tertiär zwischen Castelgomberto, Montecchio Maggiore, Craezzo und 
Monteviale im Vicentin. - N. Jb. Miner. Geol. Paleont. Beil. Bd. 29: 180-268, Stuttgart. 

KREIPL, K. & ALF, A., 1999: Recent Xenophorids. - ConchBooks, formerly Christa Hemmen Verlag, 
1-149, Hackenheim. 

KOPPER, 1. & SrnNINGER, F., 1975: D. Faziostartotypen der Puchkirchener Schichtengruppe. - in: BALDI, 
T. & SENES, J., eds.: OM, Egerien. Die Egerer, Pouzdraner, Puchkirchener Schichtgruppe und die 
Bretkaer Formation. Chronostratigraphie und Neostratotypen. 5: 205-229; Bratislava (Veda). 

KusTER-WENDENBURG, E. M., 1973: Die Gastropoden aus dem Meeressand (Rupelium) des Mainzer 
Tertiärbeckens. - Abh. Hess. L.-Amt Bodenforschung, 67: 1-170, Wiesbaden. 

LAMARCK, J. B. de, 1801: Systeme des animaux sans vertebres. - Paris. (not seen) 
LAMARCK, J. B. de, 1805-1806: Memoire sur les fossiles des environs de Paris. - Ann. Mus. Nation. 

Hist. Nat. Paris, 6: 117-126, 214-228, 337-345, 407-415, 7: 53-62, 130-139, 231-244, 419-
430, 8: 156--166, 347-355, 461-469, Paris. 

LAMARCK, J. B. de, 1819: Histoire naturelle des Animaux sans vertebres. Edition 1. Volume 6, Part 1. 
- Paris. (not seen) 

LECOINTRE, G., 1952: Recherches sur le Neogene et le Quaternaire marins de la cote Altantique du 
Maroc. Tome II. Paleontologie. - Noteset Memoires Service Geol. Maroc, 99: 1-170, Paris. 

L1NNE, C. v., 1766-67: Systema naturae, Editio duodecima, reformata - (not seen). 
LöFFLER, S.-B., 1999: Systematische Neubearbeitung und Paläoökologische Aspekte der unteroli

gozänen Molluskenfauna aus den Zementmergeln von Bad Häring (Unterinntal, Tirol). -
Tübinger Geowiss. Arbeiten, A, 54: 1-207, Tübingen. 

LOZOUET, S., 1986: Redefiniton des Genres Potamides et Pirenella (Gastropoda, Prosobranchia) a 
partir des especes actuelles et fossiles: lmplications phyletiques et biogeographiques. - Ann. 
Paleont., Vert.-lnvert., 72/3: 163-210, Paris. 

MALATESTA, A., 1974: Malacofauna Pliocenica Umbra. - Mem. Carta Geol. d'ltalia, 13: 1-498, 
Roma. 

MATHERON, Ph., 1842/43: Catalogue methodique et descriptive des corps organises fossils du depar
tement des Bauches-du-Rhone et des lieux circonvoisins. - 269 p., Marseilles (Carnaud Fils). 

MAYER, C., 1858-1897: Description de Coquilles fossiles des etages superieurs des terrains tertiaires. 
- J. Conchyliol., 7: 73-89, 296--299, 387-392, 8: 213-216, 421, 9: 368-373, 10: 261-275, 12: 
160-168, 14: 67-76, 172-177, 16: 102-112, 187-190, 17: 82-86, 282-287, 19: 336--349, 
20:227-238,21: 145-154,288-292,22: 308-316,23: 66-67,24: 168-180,26: 87-90, 173-
183, 34: 235-239, 302-312, 37: 59-63, 200-208, 229-244, 39: 317-344, 42: 117-128, 43: 
152-164, 45: 136--149, Paris. 

768 



MAYER-EYMAR, K., 1867-1870: Catalogue systematique et descriptive des fossils de terrains tertiaires 
qui se trouvent au Musee Federal de Zürich, 1: 37 p., 2: 65 p., 3: 124 p., 4: 54 p., Zürich. 

MERKLIN, R. L., 1974: Handbook of Oligocene Bivalvia of the south of the USSR. -172 p., Moscow 
(Nauka). 

M1cHELOTI1, G., 1839: Brevi cenni d'Acef. dei terreni terziarii d'ltalia. -Ann. Lombardo-Venetie, 5, 
Venetia. (not seen) 

M1cHELorn, G., 1847: Description des fossiles des terrains miocenes de l'ltalie septentrionale. - 408 
p., Haarlem. 

M1cHELorn, G., 1861: Etudes sur le Miocene inferieur de l'ltalie septentrionale. - Natuurk. Verh. 
Holl. Maatsch. Wet. Haarlem, 2, 15: 183 p., Haarlem. 

M1Kuz, V., 1999: Revision of Lower Miocene Gastropoda Melongena deschmanni HOERNES, 1906 
from Sotska near Moravce, Central Slovenia. - Razprave iV. Razreda Sazu, 40, 2: 27-45, 
Ljublana. 

M1us1c, N., 1991: Skoljke i puzevi Jadrana. - 302 p., Split (Logos). 
Mo1sEscu, V., 1972: Mollusques et Echinides Stampiens et Egeriens de la Region Cluj - Huedin -

Romanasi. - Mem. Inst. Geol., 15: 1-93, Bucarest. 
Mo1sEscu, V. & MESZAROS, A., 1974: Faune a mollusques oligocenes des couches de Hoia et de Mera 

(NW de Transylvanie) de la collection A. KOCH. - Mem. Inst. Geol., 20: 1-73, Bucarest. 
MoNGIN, D., 1952: Gastropodes and Lamellibranchia du Burdigalien. - Mem. Mus. Nat. hist. nat., 

ser. C, 2: 238 p., Paris. 
MoNTAGu, G. 1803: Testacea Britannica or Natural History of British Shells, Marine, Land and 

Freshwater., XL + 606 p., London 
MooRE, R. C., (ed.) 1969-1971: Treatise on invertebrate Paleontology, Part N, Mollusca 6. Bivalvia. 

- 1224 p., Geological Society of America and University of Kansas Press, Lawrence, 
MoTHS, H., MONTAG, A., GRANT, A. & ALBRECHT, F., 1997: Die Molluskenfauna des oberoligozänen 

"Sternberger Gesteins", Teil 2. - Erratica, Monographien zur Geschiebekunde, 3: 3-85, Wan
kendorf. 

MüLLER, A., 1983: Fauna und Palökologie des marinen Mitteloligozäns der Leipziger Tieflandsbucht. 
- Altenburger Naturwiss. Forsch. 2: 1-152, Altenburg. 

MüLLER, 0. F., 1776: Zoologiae Danicae Prodomus seu animalium Daniae et Norvegiae indi
genorum charakteres, nomina et synonymia imprimis popularium. - Hafniae. (not seen) 

NEss1rr, E. A., 1995: Paleoecological Analysis of Molluscan Assemblages from the Middle Eocene Cowlitz 
Formation, Southwestern Washington. - J. Paleont., 69/6: 1060--1073, Lawrence, Kansas. 

NEUFFER, 0., 1973: Die Bivalven des unteren Meeressandes (Rupelium) im Mainzer Becken. - Abh. 
hess. L.-Amt Bodenforsch., 68: 1-113, Wiesbaden. 

NEvESSKAJA, L. A., GoNCHAROVA, 1. A., PARAMONOVA, N. P., PoPov, S. B., BABAK, E. B., BAGDASARJAN, K. G. 
& VoRONINA, A. A., 1993: Opredelitelj miocenovjih dvustvorchatjih molljuskov Jugo-Zapadnoi 
Evrazii. - 412 p., Moskow (Nauka). 

NoszKY, J., 1936: Die Molluskenfauna des Oberen Cattiens von Eger in Ungarn. - Ann. Mus. Nat. 
Hung., 30: 53-115, Budapest. 

NoszKY, J., 1939: A kiscelli agyag Molluszka-faunaja. 1. Lamellibranchiata. - Ann. Mus. Nat. Hung., 
32: 19-146, Budapest. 

NowAcK, E., 1921: Studien am Südrand der Böhmischen Masse. - Verh. Geol. B. A. Wien, 1921/2: 
37-47, Wien. 

NunALL, C. P., 1990: Review of the Caenozoic heterodont bivalve superfamily Dreissenacea. -
Palaeontology, 33/3: 707-737. 

NvsT, H., 1836: Recherches sur les coquilles fossiles de Kleyn-Spauwen et Housselt (Province du 
Limbourg). - Mess. Sei et Arts Belg., 4: 139-180, Bruxelles. 

NvsT, H., 1845: Description des coquilles et des polypiers fossiles des terrains tertiaires de la 
Belgique. - Mem. Cour. et Mem. Savantes Acad. Roy. Bruxelles, 17: 697 p., Bruxelles. 

769 



Nvsr. H. & WESTENDORP, G. D., 1839: Nouvelles recherches sur les Coquilles fossiles de la Province 
d'Anvers. - Bull. Acad. r. Sei. Bell.-Lettr. Bruxelles, ser. 2, 6: 393-414, Bruxelles. 

OLIVER, P. G., 1992: Bivalved seashells of the Red Sea. - 214 p., Wiesbaden, (Verlag Christa 
Hemmen). 

0NDREJICKovA, A. & SENES, J., 1965: Das Oligozän der Südslovakei und seine Molluskenfauna. -
Sborn. Geol. Zap. Karpaty, 4: 145-198, Bratislava. 

OPPENHEIM, P., 1903: Über die Überkippung von San Orso, das Tertiär des Tretto und die Fauna wie 
Stellung der Schioschichten. - Z.deutsch. geol. Ges. 55: 98-235, Berlin. 

d'ORBIGNY, A., 1850-1852: Prodrome de Paleontologie Stratigraphique Universelle des Animaux 
Mollusques & Rayonnes faisant suite au Cours Elementaire de Paleontologie et de Geologie 
Stratigraphique. -1: 394 p., 2: 427 p., 3: 196+190 p., Paris (Masson). 

PAPP, A., 1952: Über die Verbreitung und Entwicklung von Clithon (Vittoclithon) pidus (Neritidae) 
und einige Arten der Gattung Pirenel/a (Cerithidae) im Miozän Österreichs. - Sitz.-Ber. österr. 
Akad. Wiss., math.-naturwiss. KI., Abt. 1, 2/3: 103-127, Wien. 

PAPP, A., 1954: Die Molluskenfauna im Sarmat des Wiener Beckens. - Mitt. Geol. Ges. Wien, 45: 
1-112, Wien. 

PENECKE, K. A., 1897: Marine Tertiärfossilien aus Nordgriechenland und dessen türkischen Grenzlän
dern. - Denkschr. Akad. Wiss., math.-naturwiss. Cl., 64: 44-66, Wien. 

PEYROT, A., 1925-1935: Conchologie Neogenique de l'Aquitaine. -Ades Soc. Linn. Bordeaux, 77/ 
2:51-194, 78: 199-256,79suppl.:5-264,82/2:73-126,83:5-116,84/1:5-128,84/2: 129-
288, 85/1: 5-71, 86/2: 257-352, Bordeaux. 

PFISTER, Th. & WEGMÜLLER, U., 1999: Bivalven aus der Oberen Meeresmolasse bei Bern. - Eclogae 
geol. Helv., 92: 395-449, Basel. 

PH1L1PP1, R. A., 1843: Beiträge zur Kenntnis der Tertiärversteinerungen des nordwestlichen Deutsch
lands. - 85 p., Kassel (Th. Fischer). 

PH1L1PP1, R. A., 1846: Verzeichnis der in der Gegend von Magdeburg aufgefundenen Tertiärver
steinerungen. - Palaeontographica. 1: 42-90, Cassel. 

PLAZIAT, J. c.. 1977: Les Cerithides tropicaux et leur polymorphisme lie a l'ecologie littorale des 
mangroves. - Malacologia, 16: 35-44, Philadelphia. 

PoNDER, W. F., 1983: Xenophoridae of the World. - Austral. Mus. Mem. 17: 1-126, Sydney. 
PoPov, S. V., VoRONINA, A. A. & GoNCHAROVA, 1. A., 1993: Oligocene-Lower Miocene Stratigraphy 

and Bivalves of the Eastern Paratethys. - Trudy Paleontol. Inst., 256: 1-206, Moskva (Nauka). 
PoPPE, G. T. & Goro, Y., 1991: European Seashells. - vol. 1 (Polyplacophora, Caudofoveata, 

Solenogastra, Gastropoda: 352 p .. Wiesbaden, (Christa Hemmen Verlag). 
PoPPE, G. T. & Gmo, Y., 1993: European Seashells. - vol. II (Scaphopoda, Bivalvia, Cephalopoda). 

- 221 p., Wiesbaden, (Christa Hemmen Verlag). 
PosEPNY, F., 1865: Oligocene Schichten bei Pielach nächst Melk. - Jahrb. Geol. R. A. Wien, 15/3: 

165-166, Wien. 
QurnENS, G., 1997: Strand und Wattenmeer: Tiere und pflanzen an Nord- und Ostsee; ein 

Biotopführer. - 6. Auflage, BLV Naturführer: 1-128, München, Wien, Berlin. 
RAowANSKA, U. & RADWANSKI, A., 1989: A new species of inarticulate brachiopods, Discinisca 

steiningeri sp. nov., from the Late Oligocene (Egerian) of Plesching near Linz, Austria. - Ann. 
Naturhist. Mus. Wien, 90/A: 67-82, Wien. 

RA1LEANU, G. & NEGULEscu, V., 1964: Etude comparative sur la faune burdigalienne du bassin 
Transylvaien et du Bassin de Petrosany. - Anuarul Comitetului Geologie, 36: 159-193, Bucur
esti. 

RAuLIN, V. & DELBOS, J., 1855: Extrait d'une monographie des Ostrea des terrains tertiaires de 
l'Aquitaine. - Bull. Soc. Geol. France, ser. 2, 12: 1144, Paris. 

RAvN, J. P. J., 1907: Molluskenfaunaen i Jyllands tertiaerafleiringer, en paleontologisk stratigrafisk 
Undersögelse. - Mus. Min. Geol. Univ. Copenhag., 7: 219-384, Copenhagen. 

770 



R1rnL, R„ 1983: Fauna und Flora des Mittelmeeres. - 836 p., Hamburg & Berlin (Verlag Paul Parey). 
R1sso, A., 1826: Histoire naturelle des principales productions de l'Europe meridionale et particul

iement de celles des environs de Nice et des Alpes maritimes. Paris et Strasbourg, Vol. IV, XVI+ 
486 p., Paris, Strasbourg. 

RornEL, R., 1983: Die Faziesentwicklung des Oligozäns in der Molassezone zwischen Krems und 
Wieselburg (Niederösterreich). - Jahrb. Geol. B.-A., 126/1: 129-179, Wien. 

RoGER, J., 1939: Le genre Chlamys dans le Formation Neogenes de l'Europe. - Mem Geol. Soc. 
France (N.S.), 40: 1-249, Paris. 

ROGER, J. & DEMARco, G., 1974: Mollusques. - Doc. Lab. Geol. Fac. Sei. Lyon, 59: 15--22, Lyon. 
RöGL, F. & RoETZEL, R., 1980: Stop 8. 4. Zelking near Melk, Lower Austria. - in: MATURA, A. & 

SUMMESBERGER, H., eds.: Geology of the eastern Alps (an excursion guide). -Abh. Geol. B.-A., 26• 
C. G. 1., 34: 103-170, Wien. 

RöGL, F. & SrnNINGER, F., 1969: Miogypsina (Miogypsinoides) formosensis YABE & HANZAWA, 1928 
(Foraminiferida) aus den Linzer Sanden (Egereien-Oberoligozän) von Plesching bei Linz, Ober
österreich. - Mitt. Geol. Ges. Wien, 62: 46--54, Wien. 

ROLLE, F., 1859: Über die geologische Stellung der Homer Schichten in Nieder-Österreich. - Sitz.
Ber. k. Akad. Wiss., math.-naturwiss. KI., 36/13-16: 37-84., Wien 

RovERETO, G., 1897-98: Note preventive sui pelecipodi del tongriano ligure. - Atti della Societa 
Ligustica die Scienze Naturali e Geografiche, 8-9, Genova. (not seen) 

RovERETO, G., 1900: lllustrazione dei Molluschi Fossili Tongriani.- Atti. Univ. Genova, 15: 29-210, 
Genova. 

RusT, J., 1997: Evolution, Systematik, Paläoökologie und stratigraphischer Nutzen neogener Süss
und Brackwasser Gastropoden im Nord-Ägäis-Raum. - Palaeontographica, 243A: 37-180, 
Stuttgart. 

RüTZEN-Kos1TZKAU von, B., 1999: Ökologie, Taphonomie und Biogeographie des hartteiltragenden 
Makrobenthos im Tiefwasser des Roten Meeres. - Beringeria, 24: 1-150, Würzburg. 

SAcco, F., 1890-1904: 1 Molluschi dei terreni terziarii del Piemonte e della Liguria. - R. Accad. Sei. 
Torino, 7-30, 2455 p., Torino. 

SANDBERGER, F., 1858-1863: Die Conchylien des Mainzer Tertiärbeckens. - 458 p., Wiesbaden, (C. 
W. Creidel's Verl). 

SANDBERGER, F., 1870-1875: Die Land- und Süßwasser-Conchylien der Vorwelt. -1000 p., Wiesba
den, (C. W. Creidel's Verl.). 

ScHADLER, J., 1944: Fundumstände und geologisches Alter der Pflanzenreste aus dem Phosphorit
vorkommen von Prambachkirchen in Oberdonau. - in: HOFMANN, E., 1944: Pflanzenreste aus 
dem Phosphoritvorkommen von Prambachkirchen, Oberdonau. - Paläontographica, 88B: 3-
10, Stuttgart. 

ScHADLER, J., 1945: Das Phosphoritvorkommen Plesching bei Linz a. D. - Verh. Geol. B.-A. 1945: 
70-77, Wien. 

ScHADLER, J., 1964: Geologische Karte von Linz Umgebung. Linzer Atlas. - Kulturverwaltung der 
Stadt Linz ed., (Bundesamt f. Eich- u. Vermessungswesen Wien), Wien. 

SCHAFFER, F. X., 1910: Die Bivalven der Miocänbildungen von Eggenburg. - In: SCHAFFER, F. X.: Das 
Miocän von Eggenburg. - Abh. k. k. Geol. Reichsanst, 22: 5-112, Wien 

SCHAFFER, F. X., 1912: Das Miozän von Eggenburg. Die Fauna der ersten Mediterranstufe des 
Wiener Beckens und die geologischen Verhältnisse der Umgebung des Manhartsberges in 
Niederösterreich.Die Gastropoden der Miocänbildungen von Eggenburg. - Abh. k. k. Geol. 
Reichsanstalt, 22: 127-193, Wien. 

SCHAFFER, F. X., 1943: Das Alpenvorland. - 1N: SCHAFFER, F. X., eds.: Geologie der Ostmark. - 515-
549, Franz Deuticke Verlag, Wien. 

SCHAFFER, F. X., 1943: Geologie der Ostmark. - 599 p., Franz Deuticke Verlag, Wien. 
SCHAFFER, F. X., 1951: Geologie von Österreich. - 2. Auflage, 810 p., Franz Deuticke Verlag, Wien. 

771 



SCHAFFER, F. X. & GRILL, R., 1951: Die Molassezone. - in SCHAFFER, F. X., eds.: Geologie von 
Österreich. - 2. Auflage: 694-761, Franz Deuticke Verlag, Wien. 

ScHERMANN, 0., 1966: Geologie und Petrographie des Gebietes zwischen Melk und Wieselburg. -
unpubl. PhD, 229 p., University Vienna. 

SCHuLTZ, 0., 1998: Tertiärfossilien Österreichs - Wirbellose, niedere Wirbeltiere und marine Säuge
tiere. - 159 p., Freiburg (Goldschneck Verlag). 

SEMPER, J. 0., 1861: Beiträge zur Kenntnis der Tertiärformation. - Arch. Ver. Fr. Neturgesch. 
Mecklenb., 15: 221-409, Neubrandenburg. 

SENES, J., 1957: Pholadomya andrusovi nov. sp. aus dem Untermiozän der Südslowakei. - Geol. 
Prace, 12: 3-12, Bratislava. 

SENES, J., 1958: Pectunculus-Sande und Egerer Faunentypus im Tertiär von Kovacov im Karpa
tenbecken. - Geol. Prace, Monogr., ser. 1: 1-332, Bratislava. 

S1EBER, R., 1953: Eozäne und Oligozäne Makrofaunen Österreichs. - Sitz.-Ber. Österr. Akad. Wiss., 
math.-naturwiss. KI., Abt. 1, 162/5: 359-376, Wien. 

S1EBER, R., 1953a: Die Fossilführung der Molasse in Oberösterreich und Salzburg. - Erdöl-Ztg. 5/ 
1953: 61-64, Wien. 

S1EBER, R., 1955: Systematische Übersicht der jungtertiären Bivalven des Wiener Beckens. - Ann. 
Naturhist. Mus. Wien, 60: 169-201, Wien. 

S1EBER, R., 1956: Die mittelmiozänen Carditidae und Cardiidae des Wiener Beckens. - Mitt. Geol. 
Ges. Wien, 47: 183-234, Wien. 

SKELTON, P. W. & BENTON, M. J., 1993: Mollusca: Rostroconchia, Scaphopoda and Bivalvia. - in: 
BENTON, M. J., ed.: The Fossil Record. - 237-264, , London, Glasgow, New York, Tokyo, 
Melbourne, Madras, (Chapman & Hall). 

SORGENFREI, TH., 1958: Molluscan Assemblages from the marine Middle Miocene of South Jutland 
and their environments. - Danm. Geol. Unders., ser. II, 79: 1-503, Hoelstad. 

SowERBY, J., & J. DE C., 1812-45: The Mineral Conchiology of Great Britain. 1-7: 648 pi., London. 
SPEYER, 0., 1862-1863: Die Conchylien der Casseler Tertiär-Bildungen. - Palaeontographica, 9/3 

91-141, 9/5 153-198, Kassel. 
SPEYER, 0., 1864: Die Tertiärfauna von Söllingen bei Jerxheim im Herzogthum Braunschweig. -

Palaeontographica, 9/7: 247-337, Kassel. 
SPEYER, 0., 1866: Die ober-oligozänen Tertiärgebilde und deren Fauna im Fürstenthum Lippe

Detmold. - Palaeontographica, 16: 1-52, Stuttgart. 
SPEYER, 0., 1870: Die Conchylien der Casseler Tertiär-Bildungen. 1. Univalven - 308 p., Kassel (Th. 

Fischer). 
SPEYER, 0. & KmNEN, A. von, 1884: Die Bivalven der Casseler tertiär-Bildungen. - Abh. geol. Spez.

Kte. Preuß. thüring. Staaten, 4/4: i-xii, Berlin. 
STCHEPINSKY, V., 1946: Fossiles Caracteristiques de Turquie - Meden tetkik ve arama enstitüsä 

yayinlarindan, jeolojik harta materyelleri, 1: 1-151, Ankara. 
SmANINI, G., 1916: Fossili del Neogene Veneto. - Mem. Inst. Geol. Univ. Padova, 4: 1-198, 

Padova. 
SrnN1NGER, F., 1963: Die Molluskenfauna aus dem Burdigal (Unter-Miozän) von Fels am Wagram in 

Niederösterreich. - Österr. Akad. Wiss. math.-naturwiss. KI. , 110: 1-88, Wien. 
SrnNINGER, F., 1966: Über eine Fossiliensammlung aus dem Stadtbereich von Linz. - Naturkdl. Jb. 

Stadt Linz, 7-10 p., Linz. 
SrnNINGER, F., 1969: Das Tertiär des Linzer Raumes. - in: STEININGER, F. & Poozm, W., eds.: Geologie 

und Paläontologie des Linzer Raumes, Katalog Stadtmuseum Linz, 6: 35-53, Linz. 
SrnNINGER, F., 1975: Faziostratotypus: Plesching bei Linz. - in: KOPPER, 1. & SrnNINGER, F. D.: 

772 

Faziostartotypen der Puchkirchener Schichtengruppe. - in: BALDI, T. & SENES, J., eds.: OM, 
Egerien. Die Egerer, Pouzdraner, Puchkirchener Schichtgruppe und die Bretkaer Formation. -
Chronostratigraphie und Neostratotypen. 5: 211-221, Bratislava (Veda). 



SrnNJNGER, F. & SENES, J„ 1971: M1 - Eggenburgien. Die Eggenburger Schichtengruppe und ihr 
Stratotypus. - Chronostratigraphy und Neostratotypen, 2: 1-827, Bratislava (Veda). 

SrnNJNGER, F„ CTYROKY, P„ ONDREJJCKOVA, A. & SENES, J„ 1971: Die Mollusken der Eggenburger 
Schichtengruppe. - in: SrnN1NGER, F„ SENES J: M1 Eggenburgien. Die Eggenburger Schichtengruppe 
und ihr Stratotypus. - Chronostrati.graphie und Neostratotypen, 2: 356-591, Bratislava (Veda). 

SrnAusz, L., 1966: Die miozän-mediterranen Gastropoden Ungarns.- 692 p„ Budapest (Akademiai 
Kiad6). 

SruDENCKA, B., 1986: Bivalves from the Badenian (Middle Miocene) marine sandy facies of Southern 
Poland. - Palaeontologia Polonica, 47: 1-128, Warszawa. 

SruDENCKA, B„ GoNTSHAROVA, 1. A. & PoPov, S. V., 1998: The bivalve faunas as a basis for reconstruc
tion of the Middle Miocene history of the Paratethys. - Acta Geologica Polonica, 48/3: 285-
342, Warszawa. 

SuESS, F. E„ 1891: Beobachtungen über den Schlier in Oberösterreich und Bayern. - Ann. k. k. 
Hofmus. Wien, 6: 407-429, Wien. 

TANER, G„ 1996: Egerian Mollusc Fauna of the Western Thrace Basin. - TPJD Bülteni, 8/1: 66-81, 
Aralik, Ankara. 

TAVANJ, G. & ToNGJORGY, M„ 1963: La fauna miocenica delle "Arenarie di Ponsano" (Volterra, prov. 
di Pisa). 1. parte: Lamellibranciata. - Pal. ltalica, 58, (n.s. 28): 1-41, Pisa. 

TEJKAL, J., ONDREJiCKOVA, A., & CsEPREGHY-MEZNER1cs, 1., 1967: Die Mollusken der Karpatischen Serie. 
- in: CicHA, 1., SENES, J„ TEJKAL, J., 1967: M3 (Karpatien) Die Karpatische Serie und ihr Stratotypus 
- Chronostratigraphie und Neostratotypen, Miozän der Zentralen Paratethys, 1: 149-212, 
Bratislava (Vydavatel'stvo Slovenskej akademie vied). 

TELEGD1-RorH, v„ K„ 1914: Eine oberoligozäne Fauna aus Ungarn. - Geol. Hungaria, 1: 1-77, Inst. 
Reg. Hung. Geol., Budapest. 

TELLER, F„ 1885: Oligocänbildungen im Feistritzthal bei Stein in Krain. - Verh. k.k. Geol. Reichsan
stalt, 19: 193-200, Wien. 

TouLA, F„ 1882: Das Vorkommen von Cerithium margaritaceum BRocc. bei Amstetten in Niederös
terreich. - Verh. k. k. Geol. R.eichsanstalt, 16/11: 198, Wien. 

TuRco, A. M„ 1973: Tendenze evolutive negli archeogasteropodi cenozoici delle venezie. - Mem 
Ist. Geol. Miner. Univ. Padova, 28: 1-38, Padova. 

VADASZ, E„ 1906: Über die obermediterrane Fauna von Budapest-Rakos. - Földtani Közlöny, 36: 
321-351, Budapest. 

VANOVA, M„ 1959: Burdigalska fauna z okolia Klacna. - Geol. Prace, 53: 89-96, Bratislava. 
VENzo, S„ 1933: 1 fossili del Neogene Trentino, Veronese e Bresciano. 1. - Pesci, crostacei e 

lamellibranchi. - Palaeontographica ltalica, 34: 31-84, Pisa. 
VENzo, S„ 1937: La Fauna Cattiana delle Glauconie Bellunesi. - Mem. Inst. Geol. Univ. 15: 1-207, 

Padova. 
VENzo, S„ 1938: La presenza del Cattiano a Molluschi nel Trevigiano e nel Bassanese. - Ball. Soc. 

Geol. ltal., 57: 179-206, Rome. 
VmERS, H„ 1922: Zur Altersfrage der Braunkohle von Starzing und Hagenau bei Neulengbach. -

Verh. Geol. B.-A., 1922/8-9: 115-131, Wien. 
V1GNAL, L., 1910: Cerithiidae du Tertiaire superieur du departement de la Gironde, - Journal 

Conchyl. 58/2: 138-186, Paris. 
VREDENBURG, E„ 1925-1928: Description of Mollusca from the Post- Eocene Tertiary formations of 

North - Western lndia. 1 and 2. - Mem. Geol. Survey lndia, 50/5: 1-463, Calcutta. 
WAGNER, H. P„ 1991: Review of the European Pectinidae. - Vita Marina, 41/1: 3-48, The Hague. 
WAGNER, L., 1996a: Die Tektonisch-Stratigraphische Entwicklung der Molasse und deren Unter

grundes in Oberösterreich und Salzburg. - in: EGGER, H„ HOFMANN, TH. & RuPP, CH„ eds.: Ein 
Querschnitt durch die Geologie Oberösterreichs. - Exkursionsunterlagen für die Wandertagung 
1996, Österreichische Geologische Gesellschaft: 36-65, Wien. 

773 



WAGNER, L. R„ 1996b: Stratigraphy and hydrocarbons in the Upper Austrian Molasse Foredeep 
(active margin). - in: WESSELY, G. & L1EBL, W., eds.: Oil and Gas in Alpidic Thrustbelts and Basins 
of Central and Eastern Europe. - EAGE Spec. Publ. 5: 217-235, London. 

WAGNER, L. R., 1998: Tectono-stratigraphy and hydrocarbons in the Molasse Foredeep of Salzburg, 
Upper and Lower Austria. - in: MASCLE, A., Pu1GDEFABREGAS, C., LuTERBACHER, H. P. & FERNANDEZ, M., 
(eds.): Cenozoic foreland basins of Western Europe. - Geol. Spec. Publ., 134: 339-369, 
London. 

WALLER, T., 1991: Evolutionary relationships among commercial scallops (Mollusca: Bivalvia: Pecti
nidae). - in: SHUMWAY, S. E., ed.: Scallops: Biology, Ecology and Aquaculture. Developments in 
Aquaculture and Fisheries Science, 21: 1-55, Amsterdam. 

WELLE, J., 1998a: Oligozäne Mollusken aus dem Schacht 8 der Bergwerksgesellschaft Sophia Jacoba 
bei Erkelenz (Niederrheinische Bucht) Teil 3: Paläoökologie. - Münster. Forsch. Geol. Paläont., 
85: 43-136, Münster. 

WELLE, J., 1998b: Die Molluskenfauna des Rupeltons im Tagebau Arnsdorf westlich von Halle, 
Systematik und Paläoökologie. - Münster. Forsch. Geol. Paläont., 85: 137-187, Münster. 

WENZ, w„ 1929: Gastropoda extramarina tertiaria.- in: PoMPECKJ, J. F. (ed.): Fossilium Catalogus, 1: 
Animalia, 43/10: 2887-3014, Berlin. 

W1rnsscHALGER, L„ 1983: Mesoha/ina nov. gen., Potamididae, Gastropoda) from the Oligo/Mioce
ne of Central Europe. - Beitr. Paläont. Österr„ 10: 13-79, Wien. 

WOLF, H., 1858: Geologische Studien beim Bau der Elisabeth-Westbahn zwischen Wien und Linz. 
- Verh. geol. Reichsanstalt, 1858: 94-95, Wien. 

WOLFF, W., 1896-1897: Die Fauna der südbayerischen Oligozänmolasse. - Paleontographica, 43: 
223-311, Stuttgart. 

Z1LcH, A., 1938: Die Pedalion-Arten des mitteldeutschen Tertiärs. - Senckenbergiana, 20/5: 363-
380, Frankfurt. 

Plate 1 

Fig. 1: Jujubinus aff. multicingulatus (SANDBERGER, 1960), Melk - 4x 

Fig. 2: Angaria d. scobina (BRONGNIART, 1823), Plesching - 1 x 

Fig. 3: Calliostoma (Ampullotrochus) cf. hegeduesi BALDI, 1973, Plesching - 1x 

Fig. 4: Tympanotonos margaritaceus (BRoccH1, 1814), Kendl - 1 x 

Fig. 5: Tympanotonos margaritaceus (BRoccH1, 1814), Kendl - 1 x 

Fig. 6: Tympanotonos margaritaceus (GRATELOUP, 1840), "ca/caratus-morph" Neuwinden - 1 x 

Fig. 7: Granulolabium plicatum (BRuGu1ERE, 1792), Zelking - 1 x 

Fig. 8: Euspira he/icina (BRoccH1, 1814), Melk/Tunnel - 4x 

Fig. 9: Melanopsis impressa KRAuss, 1852 s.I., Zelking - 2x 

Fig. 10: Natica tigrina (DEFRANCE, 1825), Neuwinden - 1 x 

Fig. 11: Ga/eodea megacepha/a (PH1UPP1, 1843), Plesching - 2x 

Fig. 12: Calyptraea chinensis (L1NNE, 1758), Melk/Tunnel - 3x 

Fig. 13: Ficus concinnus (ßEYRICH, 1854), Plesching - 3x 
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Plate 1 
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Plate 2 

Fig. 1: Melongena incornuta (HöLZL, 1962), Melk/Tunnel - 1 x 

Fig. 2: Melongena incornuta (HöLZL, 1962), Melk/Tunnel - 1 x 

Fig. 3: Melongena semseyiana (ERoös, 1900), Melk/Tunnel - 1 x 

Fig. 4: Bu/lia hungarica (GABOR, 1936), Melk/Tunnel - 3x 

Fig. 5: Stenodrillia obeliscus (DESMOUUNS, 1842), Melk/Tunnel - 3x 

Fig. 6: Fasciolaria? plexa (WOLFF, 1897), Tiefenfucha - 2x 

Fig. 7: Ocenebra (Ocinebrina) bistriata (GüMBEL, 1861), Melk/Tunnel - 2x 

Fig. 8: Ocenebra (Ocinebrina) bistriata (GüMBEL, 1861), Melk/Tunnel - 2x 

Fig. 9: Ringicu/a (Ringicule/la) auriculata paulucciae MoRLET, 1878, Melk/Tunnel - 10x 
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Plate 3 

Fig. 1: 

Fig. 2: 

Fig. 3: 

Fig. 4: 

Fig. 5: 

Fig. 6: 

Fig. 7: 

Fig. 8: 

Fig. 9: 

Nuculana (Saccel/a) mayeri (GüMBEL, 1861 ), Tiefenfucha - 2.2x 

Mytilus (Crenomytilus) aquitanicus (MAYER-EYMAR, 1858), Kendl - 1.3x 

Brachidontes taurinensis (M1cHELorn, 1847), Plesching - 1 x 

Brachidontes taurinensis (M1cHELorn, 1847), Plesching - 1 x 

Brachidontes taurinensis (M1CHELorn, 1847), Plesching - 1 x 

Brachidontes taurinensis (M1CHELorn, 1847), Plesching - 1 x 

Brachidontes taurinensis (M1CHELorn, 1847), Plesching - 1 x 

Anadara di/uvii (LAMARCK, 1805), Melk/Tunnel - 1.3x 

Anadara diluvii (LAMARCK, 1805), Melk/Tunnel - 1.4x 

Fig. 10: Anadara diluvii (LAMARCK, 1805), Melk/Tunnel - 1.1 x 
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Plate 3 
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Plate 4 

Fig. 1: Glycymeris latiradiata (SANDBERGER in GüMBEL, 1861 ), Neuwinden - 1 x 

Fig. 2: Glycymeris latiradiata (SANDBERGER in GüMBEL, 1861 ), Neuwinden - 1 x 

Fig. 3: G/ycymeris latiradiata (SANDBERGER in GüMBEL, 1861), Neuwinden - 1x 

Fig. 4: lsognomon (Hippochaeta) maxillatus (LAMARCK, 1801 ), Kendl - 1 x 

Fig. 5: lsognomon (Hippochaeta) maxillatus (LAMARCK, 1801), Kendl - 0.9x 

Fig. 6: lsognomon (Hippochaeta) maxillatus (LAMARCK, 1801 ), Kendl - 1 x 
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Plate 4 
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Plate 5 

Fig. 1: Atrina cf. pedinata (L1NNE, 1767), Plesching - 4x 

Fig. 2: Crassostrea fimbriata (GRATELOUP in RAULIN & DELBOS, 1855), Melk/Tunnel - 0.9x 

Fig. 3: Crassostrea fimbriata (GRATELOUP in RAuuN & DELBOS, 1855), Melk/Tunnel - 0.9x 

Fig. 4: Pycnodonte gigantica ca/lifera (LAMARCK, 1819), Plesching - 1.3x 

Fig. 5: Pycnodonte gigantica callifera (LAMARCK, 1819), Plesching - 1.4x 

Fig. 6: Pycnodonte gigantica callifera (LAMARCK, 1819), Plesching - 1.3x 

782 



Plate 5 
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Plate 6 

Fig. 1: Pycnodonte gigantica callifera (LAMARCK, 1819), Plesching - 0.8x 

Fig. 2: Palliolum incomparabile (R1sso, 1826), Pleching - 1.5x 

Fig. 3: Palliolum incomparabile (R1sso, 1826), Pleching - 1.6x 

Fig. 4: Palliolum incomparabile (R1sso, 1826), Pleching - 1.7x 

Fig. 5: Costellamussiopeden? cf. northamptoni (M1cHELorn, 1839), Tiefenfucha - 1 x 

Fig. 6: Costellamussiopeden? cf. northamptoni (M1CHELorn, 1839), Tiefenfucha - 1.3x 

Fig. 7: Anomia ephippium L1NNE, 1758, Melk/Tunnel - 1.4x 

Fig. 8: Myrtea spinifera (MoNTAGU, 1803), Tiefenfucha - 2.5x 

Fig. 9: Myrtea spinifera (MoNTAGU, 1803), Tiefenfucha - 2.6x 

Fig. 10: Myrtea spinifera (MoNTAGu, 1803), Tiefenfucha - 2.4x 
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Plate 6 
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Plate 7 

Fig. 1: Lucinoma barrandei (MAYER, 1871 ), Plesching - 1 x 

Fig. 2: Lucinoma barrandei (MAYER, 1871 ), Plesching - 1 x 

Fig. 3: Lucinoma barrandei (MAYER, 1871), Plesching - 1x 

Fig. 4: Lucinoma barrandei (MAYER, 1871 ), Plesching - 1 x 

Fig. 5: Saxolucina heberti (DESHAYES, 1857), Neuwinden - 1.6x 

Fig. 6: Saxolucina heberti (DESHAYES, 1857), Neuwinden - 1.6x 

Fig. 7: Lucinella divaricata rotundoparva (SAcco, 1901), Neuwinden - 3.9x 

Fig. 8: Dip/odonta rotundata (MoNTAGU, 1803), Plesching - 2.3x 
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Plate 7 
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Plate 8 

Fig. 1: Astarte henckeliusiana Nvsr, 1836, Tiefenfucha - 3.9x 

Fig. 2: Astarte henckeliusiana Nvsr, 1836, Tiefenfucha - 3.2x 

Fig. 3: Astarte hencke/iusiana Nvsr, 1836, Tiefenfucha - 3.5x 

Fig. 4: Astarte hoe/zli nov. sp., Plesching - 1 x 

Fig. 5: Astarte hoelzli nov. sp., Plesching - 1 x 

Fig. 6: Astarte hoe/zli nov. sp., Plesching - 1 x 

Fig. 7: Cydocardia orbicularis (SowERBY, 1825), Tiefenfucha - 2.4x 

Fig. 8: Cyclocardia orbicularis (SowERBY, 1825), Tiefenfucha - 2.4x 

Fig. 9: Cyc/ocardia orbicularis (SowERBY, 1825), Tiefenfucha - 2.3x 

Fig. 10: Cyclocardia orbicularis (SowERBY, 1825), Tiefenfucha - 2.3x 

Fig. 11: Cardita cf. elongata BRONN, 1831, Plesching - 1.3x 

Fig. 12: Eucrassatella carcarensis (M1CHELorn, 1847), Plesching - 1.3x 
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Plate 8 
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Plate 9 

Fig. 1: Corbu/a (Caryocorbula) carinata (DuJARDIN, 1837), Melk/Tunnel - 2.4x 

Fig. 2: Corbula (Varicorbula) gibba (Ouv1, 1792), Tiefenfucha - 2.5x 

Fig. 3: Acanthocardia bo;orum (MAYER in WmFF, 1897), Melk/Tunnel - 1 x 

Fig. 4: Acanthocardia bo;orum (MAYER in WmFF, 1897), Melk/Tunnel - 1 x 

Fig. 5: Lutraria (Lutraria) sanna BASTEROT, 1825, Neuwinden - 1.1x 

Fig. 6: Peronidia nysti (DESHAYES, 1860), Tiefenfucha - 1.3x 

Fig. 7: Peronidia postera (BEYRICH in KoENEN, 1867), Kendl - 1.3x 

Fig. 8: Macoma (Psammacoma) elliptica (BROCCHI, 1814), Tiefenfucha - 1.8x 

Fig. 9: Gari protraeta (MAYER-EYMAR, 1893), Melk/Tunnel - 1.8x 

Fig. 10: Mytilopsis basteroti (DESHAYES in LAMARCK, 1836), Melk/Tunnel - 1.9x 

Fig. 11: Aretica rotundata (BRAUN in AcAss1z, 1845), Tiefenfucha - 1 x 
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Plate 9 
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Plate 10 

Fig. 1: G/ossus subtransversus (o'ORBIGNY, 1852), Plesching - 1 x 

Fig. 2: G/ossus subtransversus (o'ORBIGNY, 1852), Plesching - 1.1x 

Fig. 3: Polymesoda subarata sowerbii (BASTEROT, 1825), Melk/Tunnel - 1.4x 

Fig. 4: Cordiopsis incrassata (NYST, 1836), Neuwinden - 1.4x 

Fig. 5: Macrocallista beyrichi (SEMPER, 1861 ), Tiefenfucha - 1.5x 

Fig. 6: Pholadomya puschi GmoFuss, 1837, Plesching - 1.9x 
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Plate 10 
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Plate 11 

Fig. 1: Pho/adomya puschi GmDFuss, 1837, Plesching - 0.8x 

Fig. 2: Panopea menardi DESHAYES, 1828, Plesching - 0.8x 

Fig. 3: Thracia ventricosa (PH1L1PP1, 1843), Tiefenfucha - 1 x 

Fig. 4: Cuspidaria cf. cuspidata (Ouv1, 1792), Plesching - 2.2x 

Fig. 5: Clavagella (Stirpulina) oblita M1cHELOTT1, Plesching - 1 x 

Fig. 6: Clavagella (Stirpulina) oblita M1cHELOTT1, Plesching - 1 x 
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Plate 11 
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