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Gastropoden einer Felsküste aus dem Ottnangium (frühes Miozän)  
des Nordalpinen Vorlandbeckens (Allerding, Österreich)

Zusammenfassung

Es wird die erste seichtmarine und Hartgrund-assoziierte Gastropoden-Vergesellschaftung aus dem Ottnangium (frühes Miozän) der zentralen Paratethys beschrieben. 
In vielen Fällen war aufgrund der schlechten und meist fragmentären Erhaltung als Steinkerne und Abdrücke keine genaue Bestimmung möglich. Trotzdem weist die 
32 Arten umfassende Vergesellschaftung auf einen generell noch unbekannten Faunentyp hin, der durch hohe Endemismusraten gekennzeichnet ist. Rund 60 % der 
Arten waren noch unbeschrieben oder zumindest noch nicht aus der Paratethys bekannt.
Kurzlebige Aufschlüsse im Steinbruch der Schärdinger Granit Industrie AG bei Allerding (Oberösterreich) dokumentieren Granitblöcke der ehemaligen Küste der Böhmi-
schen Masse, die gemeinsam mit Trochiden und Turbiniden durch verschiedene patelliforme Gastropoden-Arten unterschiedlichster Familien besiedelt wurden. Diese 
Hartgründe waren auch Lebensraum für Demospongien und Cnidarien, die durch die diversen Epitoniiden und die Häufigkeit von Siliquariiden indirekt nachweisbar sind.
Cellana? danningeri Harzhauser & Landau nov. sp., Bolma paratethyca Harzhauser & Landau nov. sp. und Claviscala norica Harzhauser & Landau nov. sp. werden als 
neue Arten beschrieben. Zusätzlich werden neun Arten in offener Nomenklatur beschrieben, die zwar wahrscheinlich neue Arten repräsentieren, aber ungenügend 
erhalten sind.
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Abstract

We describe the first shallow marine and hard-ground associated gastropod assemblage from the Ottnangian (Early Miocene) of the Central Paratethys Sea. In many 
cases, the poor and usually fragmentary preservation as casts and moulds does not allow a definitive identification. Nevertheless, the small assemblage – comprising 
32 species-level taxa – suggests a hitherto unknown faunal association with a high percentage of endemism. About 60 % of species are new to science or at least 
until now unknown from the Paratethys Sea.
Temporal outcrops at the Schärdinger Granit Industrie AG quarry at Allerding (Upper Austria) exposed the former coastal granite boulders of the Bohemian Massif, which 
were settled by several patelliform gastropod species of different families, along with the trochids and turbinids. These hardgrounds harboured also demosponges and 
cnidarians, which are indicated by the diversity of epitoniids and the frequency of siliquariids.
Cellana? danningeri Harzhauser & Landau nov. sp., Bolma paratethyca Harzhauser & Landau nov. sp. and Claviscala norica Harzhauser & Landau nov. sp. are described 
as new species. In addition, nine species are probably new but are described in open nomenclature due to the insufficient preservation.

seagrass meadows are almost unknown, except for the 
Bavarian locality of Gurlarn (Frieling et al., 2009; Schnei-
der et al., 2009), which however lacks aragonitic shells. 
Hence, the present description of the coastal assemblage 
from Allerding at Schärding in Upper Austria is an impor-
tant step towards the reconstruction of early Ottnangian 
marine paleoenvironments and their faunas.

Geological Setting

The Allerding locality is situated in the quarry of the 
Schärdinger Granit Industrie AG close to Schärding in Up-
per Austria (Text-Fig. 1). In this quarry the Moldanubian 
Schärding Granite is exploited, which is part of the NW-
SE trending southern margin of the Bohemian Massif that 
also formed the coast of the western Central Paratethys in 
the study area during most of the Early Miocene (Kuhle-
mann & Kempf, 2002). The granite is overlain by a few me-
ters of Lower Miocene deposits of the Ottnangian stage 
(Krenmayr & Schnabel, 2006). Very little geological infor-
mation is available from this section and no continuous 
profile was logged due to the temporary nature of the out-
crops. The top of the Schärding Granite is strongly weath-
ered, with deep cracks and a thick (1 to 2 m) layer of gran-
ite cobbles, in between which the overlying sediment is 
trapped. The surfaces of the boulders are partly covered 
by dark, biogenic crusts and settled by bryozoans and bal-
anids. Immediately above the cobbles and boulders follow 
about 2 m of grey-brown clay, clayey silt and sand yield-
ing marly concretions with abundant molluscs. This layer 
is rich in bioclastic debris of bryozoans, echinoderms, bra-
chiopods and balanids. The upsection of these coarser-
grained sediments are rapidly replaced by about 2 m of 
blue-grey pelitic “schlier” with the typical soft bottom mol-
luscs as described by Hoernes (1875) and Sieber (1956) 
from Ottnang/Schanze (these species are not treated here-
in). The nature of the transition is not clear due to the poor 
outcrop.

Based on its sedimentology, the basal part of the Miocene 
succession seems to correspond to the up to 20 m-thick 
lower Ottnangian “Fossilreiche Grobsande” (fossil-rich 
coarse sand; Plesching Formation in Rupp et al., 2011), 
which was described by Walser (1990) from the north-
eastern area of Schärding as a typical transgressive sedi-
ment. According to Ch. Rupp (pers. comm.), the microfau-
na of the overlying schlier might correspond either to the 
uppermost lower Ottnangian Ottnang Formation or to the 
middle Ottnangian Ried Formation. As we cannot add any 
new biostratigraphic data to fix the exact position of the 

Introduction

The Ottnangian is a Lower Miocene Paratethyan regional 
stage corresponding to the middle part of the Burdigalian 
stage with its stratotype defined at Ottnang/Schanze in Up-
per Austria (Rögl et al., 1973; Piller et al., 2007; Grunert 
et al., 2010). Within the Ottnangian stage two strongly 
contrasting phases can be recognised. The first phase re-
flects a fully marine shallow water environment, the sec-
ond brackish or freshwater environments. At the begin-
ning of the Ottnangian stage, a marine seaway across the 
North Alpine Foreland Basin (NAFB) connected the Central 
Paratethys with the western proto-Mediterranean Sea and 
communication with the North Sea existed via the Rhine 
Graben (Rögl, 1998). Within the NAFB, a tide-influenced 
shelf sea developed (Pippèrr, 2011; Grunert et al., 2012), 
reflected by the characteristic “schlier” deposits, compris-
ing clayey silt and clay with silt and fine sand ripples. As 
a result of the uplift of the Alpine Foreland Basin, these 
marine connections ceased and the fluvial-lacustrine en-
vironments of the Upper Freshwater Molasse became es-
tablished in the western NAFB (Berger, 1996). This is re-
flected by the evolution of a highly endemic mollusc fauna 
settling in the so-called Rzehakia lakes from southern Ger-
many in the west to Moravia in the east (Harzhauser & 
Piller, 2007; Harzhauser & Mandic, 2008). This pecu-
liar fauna most probably spread from the Eastern Parate-
thys into the Central and Western Paratethys (Steininger, 
1973).

The low diversity endemic fauna of the late Ottnangian Rze-
hakia lakes is well documented by several papers on Bavar-
ian, Austrian and Czech occurrences (Schlickum, 1963, 
1964, 1966; Ctyroky, 1972; Steininger, 1973; Kowalke & 
Reichenbacher, 2005; Mandic & Ćorić, 2007). The mollus-
can fauna of the preceding marine phase, however, is still 
poorly known (e.g. Schneider & Mandic, 2013). The most 
recent synthesis of the Ottnangian marine molluscs was 
provided by Steininger (1973). Since then, the Hungar-
ian localities treated in that monograph have been found 
to be of Karpatian age (late Burdigalian), younger than the 
middle Burdigalian age assumed by Steininger (1973) (see 
Mandic, 2003).

Therefore, our knowledge of Ottnangian molluscan faunas 
is based on very few occurrences in Bavaria (e.g. Kalten-
bachgraben, Gernergraben, Gurlarn, Rott Valley) and Up-
per Austria (e.g. Ottnang/Schanze, Wolfsegg, Rainbach). 
As these occurrences mainly represent shelf settings, the 
associated molluscan faunas are predominated by infaunal 
bivalves and carnivorous gastropods. Gastropod faunas 
from coastal mudflats, rocky shores, sandy beaches and 
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Text-Fig. 1.
Geographic position of the Allerding locality at the SW-margin of the Bohemian Massif (modified from Kroh, 2005). The lower map shows the 
outline of the Schärding Granit Industrie AG quarry in the SE of Schärding. The described material was mainly collected in the northern part of 
the quarry. Localities mentioned in the text: 1: Gernergraben & Kaltenbachgraben (Landkreis Miesbach), 2: Gurlarn, 3: Rainbach, 4: Ottnang/
Schanze, and 5: Wolfsegg.



86

Allerding section, we prefer to attribute it to the Ottnang 
Formation referring to the geological map of Krenmayr & 
Schnabel (2006). For a detailed synthesis of the Ottnan-
gian lithostratigraphy, sedimentology and depositional en-
vironments of Upper Austria see Rupp & van Husen (2007) 
and Rupp et al. (2011).

Material and Methods

In this paper the gastropod assemblage from Allerding is 
described; the bivalves will be treated in a subsequent 
paper. All specimens were collected over many years by 
Wolfgang Danninger and partly donated to the Natural His-
tory Museum Vienna (NHMW). Generally, the preserva-
tion of gastropods and other molluscs is very poor. Aside 
from few calcitic shells of epitoniids, all aragonitic shells 
are completely dissolved. Available information is limited 
to cavities with internal moulds preserved in sandy-marly 
concretions, which range from few cm to rarely 15–20 cm 
in diameter. After removing the steinkerns from the cavi-
ties, casts of the cavities were produced by infilling a two-
component dental-silicone. Despite the huge number of 
concretions collected, only few imprints provide enough 
information for identification. This is partly due to frag-
mentation prior to fossilization and partly due to incom-
plete enclosure by the protecting concretions. Therefore, 
the gastropod assemblage is clearly taphonomically bi-
ased and represents probably only a small part of the to-
tal fauna.

All illustrated specimens are stored in the collections of the 
NHMW. The systematics follows Landau et al. (2013) and 
references therein.

Discussion

In total, 32 gastropod species are discussed. This is only a 
part of the total assemblage, as the remaining specimens 
are too poorly preserved to allow reliable identification and 
were excluded. Despite these limitations, the assemblage 
reflects a unique composition, distinct from any Paratethy-
an assemblage known. One third of the species are prob-
ably new to science (nine species), although the preser-
vation does not allow us to describe them all formally as 
new species. Four further species represent well known 
Ottnangian endemics: Calliostoma sturi (Hoernes, 1875), Nas-
sarius pauli (Hoernes, 1875), Nassarius schultzi Harzhauser 
& Kowalke, 2004, and Sveltia suessi (Hoernes, 1875). An-
other ten species are recorded for the first time from the 
Paratethys and the Ottnangian stage. Of these, most are 
known from the Early Miocene of the proto-Mediterranean 
Sea and/or the north-eastern Atlantic. This pattern sup-
ports the high level of endemism generally observed within 
Ottnangian molluscs as a whole and within certain families 
such as the Nassariidae, Cassidae and Cancellariidae in 
particular (Harzhauser & Kowalke, 2004; Harzhauser & 
Piller, 2007; Landau et al., 2009a; Harzhauser & Landau, 
2012). This may be partly explained by repeated paleogeo-
graphic restrictions of the Paratethys from the proto-Medi
terranean Sea promoting the evolution of regional faunas 
(Rögl, 1998).

The concretions were collected directly from the basal de-
posits overlying the granite that gets exploited. Many of 
the granite boulders have smooth surfaces due to coastal 
erosion and bear encrustations of barnacles and bryozo-
ans. The basal sand is rapidly replaced by clayey silt and 
clay, reflecting sublittoral settings. Hence, there is little 
doubt, that the temporal outcrops at Allerding exposed a 
Miocene rocky shore and the associated foreshore, which 
then became submerged during the Ottnangian transgres-
sion. Although the taphonomic filter does not allow a se-
rious quantitative calculation of faunal composition, it is 
obvious that trochid and turbinid species were abundant. 
Extant representatives of the two very abundant genera 
Bolma and Homalopoma are hardground dwellers often found 
from the intertidal zone down to the sublittoral (Bosch 
et al., 1995; Casellato & Stefanon, 2008; Campbell et 
al., 2004). Hard-ground habitats are also indicated by the 
abundant patelliform species of the genera Emarginula, Fis-
surella, Cellana? and Siphonaria, which occur from the rocky 
intertidal and supratidal down to deeper waters if hard 
substrates are present (Bosch et al., 1995; Zuschin et al., 
2009). Epitoniids are also frequently found at Allerding and 
in many other Ottnangian localities (e.g. Gurlarn in Bavar-
ia; Schneider et al., 2009) due to their more stable calcitic 
shells. Epitoniids are obligatorily associated with various 
anthozoans (Gittenberger & Hoeksema, 2013). Consider-
ing the lack of fossil Scleractinia at Allerding, it might be 
assumed that Actinaria were the preferred hosts for the 
epitoniids. A comparable scenario of a rocky shore settled 
by sea anemones and epitoniids was proposed by Man-
dic  & Harzhauser (2003) for a Badenian section in the 
NAFB in Lower Austria. Another conspicuous element of 
the Allerding assemblage, which is usually rather rare in 
Miocene collections, is Tenagodus. This siliquariid gastropod 
is an obligatory sponge commensal, embedded inside de-
mosponges (Bieler, 2004). The occurrence of sand bur-
rowers such as Ficus, Semicassis and Terebra may either in-
dicate the transition to the adjacent soft bottom habitats, 
fringing the rocky shore, or may represent beached speci-
mens.

Systematics

Class: 	 Gastropoda Cuvier, 1795
Subclass: 	 Eogastropoda Ponder & Lindberg, 1996
Superfamily: 	Fissurelloidea Fleming, 1822
Family: 	 Fissurellidae Fleming, 1822
Subfamily: 	 Emarginulinae Children, 1834
Genus: 	 Emarginula Lamarck, 1801

Type species: Emarginula conica Lamarck, 1801 [currently 
considered synonym of Emarginula fissura (Linnaeus, 1758)]; 
by monotypy. Recent, Eastern Atlantic.

Emarginula nov. sp. 1

(Pl. 1, Figs. 1a–1b)

Material: 1 natural cast and the corresponding silicone 
mould (NHMW 2014/0379/0001).

Dimensions: height: 3.5 mm, width: 4.3 mm.
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Description: Medium-sized, patelliform, oval-elongated 
shell with strongly recurved apex and umbo placed in the 
posterior third of the shell; apex not overhanging posterior 
edge. Slit in anterior margin very short. Sculpture consist-
ing of 22 strongly raised, wide-spaced axial ribs with a sin-
gle secondary rib intercalated in some of the interspaces. 
Ribs crossed by slightly weaker, regularly spaced concen-
tric lamellae, forming a reticulate pattern. Rounded tuber-
cles are formed at the intersections.

Discussion: The Paratethyan Emarginulinae are still poorly 
known and many records are misidentified (see discussion 
in Bałuk, 1975). Emarginula clathrataeformis Eichwald, 1830, 
as described and illustrated by Eichwald (1830, 1852, 
1853), DuBois de Montpéreux (1831), Friedberg (1938) 
and Bałuk (2006), is characterised by a strongly recurved 
apex, which overhangs the posterior margin, wide-spaced 
and prominent primary ribs and prominent tubercles. Thus, 
it agrees well with the specimen from Allerding in size 
and sculpture, but differs in having the apex not reach-
ing the posterior margin, in having less prominent concen-
tric lamellae and in having a distinctly longer slit. Badenian 
specimens of Emarginula subclathrata d’Orbigny, 1852 differ 
from the Ottnangian shell in the higher number of axial ribs 
and the deeper slit. Three further species are document-
ed from the Paratethyan Middle Miocene: Emarginula chem-
nitzi sensu Bałuk (1975), which is clearly distinguished by 
its finer sculpture, E. squamata Grateloup, 1837, which has 
a depressed shell with a uniform reticulate sculpture with 
spiny nodes and E. sotterii Michelotti, 1847, which is more 
elongate and has finer sculpture. As mentioned above, 
these comparisons are made using the specimens illus-
trated by Bałuk (1975). Whether these Paratethyan shells 
illustrated are indeed conspecific with the species they 
were identified with from the French Atlantic Miocene, re-
mains to be seen.

Distribution: Only known from the Ottnangian of the North 
Alpine Foreland Basin (Allerding).

Emarginula nov. sp. 2

(Pl. 1, Figs. 2a–2b)

Material: 1 natural cast and the corresponding silicone 
mould (NHMW 2014/0379/0002).

Dimensions: height: 5.2 mm, width: 9.2 mm.

Description: Medium-sized, oval-elongated and strongly 
convex patelliform shell with moderately recurved apex, 
which is placed in the posterior third of the shell; apex not 
overhanging posterior edge. Sculpture consisting of about 
50 axial ribs, comprising primary and secondary ribs of 
nearly equal strength. Ribs crossed by weaker concentric 
lamellae, without forming tubercles or spines, resulting in a 
regular, finely reticulate pattern.

Discussion: The specimen is superficially reminiscent of 
Emarginula subclathrata d’Orbigny, 1852, which is documented 
from several Badenian localities of the Paratethys, but mis-
identified as E. clathrataeformis by Hörnes (1856), Csepreghy-
Meznerics (1954), Strausz (1966) and Atanacković (1985). 
A comparison with the specimens from the Badenian of 
the Vienna Basin, described by Hörnes (1856) shows that 
E. subclathrata differs in having more numerous lamellae and 

much deeper interspaces between the strongly raised la-
mellae, resulting in a deeply pitted surface.

Distribution: Only known from the Ottnangian of the North 
Alpine Foreland Basin (Allerding).

Subfamily: 	 Fissurellinae Fleming, 1822
Genus: 	 Fissurella Bruguière, 1789

Type species: Patella nimbosa Linnaeus, 1758; by monotypy. 
Recent, Caribbean.

Fissurella costicillatissima Sacco, 1896

(Pl. 1, Figs. 3, 4, 5a–5b)

* 1896b 	Fissurella costicillatissima Sacc. – Sacco, p. 11, pl. 1, 
figs. 46–47.

1984 	 Fissurella costicillatissima Sacco, 1897 – Ferrero-
Mortara et al., p. 277, pl. 51, figs. 5a–b.

? 1965 	 Fissurella costicillatissima Sacco – Konior & Krach, 
p. 78, pl. 4, fig. 10.

Material: 3 natural casts and the corresponding silicone 
moulds (NHMW 2014/0379/0003, NHMW 2014/0379/0004, 
NHMW 2014/0379/0005). 

Dimensions: height: 9 mm, max. diameter: 30 mm (pl. 1, 
fig. 3), height: 9 mm, max. diameter: 34 mm (pl. 1, fig. 4), 
height: 7.5 mm, max. diameter: 21 mm (pl. 1, figs. 5a–5b). 

Description: Large-sized, patelliform, moderately elevated 
shell, with oval-elongated outline and nearly straight lateral 
margins. Simple, oval apical aperture placed 2/5 behind the 
anterior margin, its rim being thickened by a narrow callus 
on the otherwise smooth shell interior. Sculpture consist-
ing of numerous very fine, low axial ribs, crossed and in-
terrupted by densely spaced concentric growth lines, be-
coming most prominent towards the margin, where the 
growth lamellae may predominate the sculpture. 

Discussion: A very distinctive species, which is distin-
guished easily from all other Miocene Fissurellidae of the 
Proto-Mediterranean and Paratethys seas by its very fine 
sculpture. 

Distribution: This species was known so far only from the 
Burdigalian of Italy (Sacco, 1896b). Konior & Krach (1965) 
reported the species also from the Badenian of Poland, 
but their illustration does not allow a clear identification. A 
potential further record, mentioned by Betancort Lozano 
(2012) from the Miocene of Lanzarote (Canary Islands) as 
Fissurella cf. costicillatissima Sacco 1896, needs verification. 

Superfamily: 	Lottioidea Gray, 1840
Family: 	 Nacellidae Thiele, 1891
Genus:	 Cellana Adams, 1869

Type species: Nacella cernica Adams, 1869 [currently consid-
ered a synonym of Cellana livescens (Reeve, 1855)]; by mono-
typy. Recent, Indian Ocean.

Cellana? danningeri Harzhauser & Landau nov. sp.

(Pl. 1, Figs. 6a–6c)

Material: 1 specimen, holotype (NHMW 2014/0379/0006).
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Dimensions: max. diameter: 50 mm, height of fragment: 
11 mm.

Type locality, stratum typicum and age: Allerding in Upper 
Austria, Ottnang Formation, Ottnangian (Early Miocene).

Derivation of name: In honour of Wolfgang Danninger, col-
lector of the fossils from Allerding.

Description: Large and solid, low patelliform shell with cir-
cular base and markedly thickened margins; apical part 
eroded. Sculpture consisting of c. 40 low and slightly irreg-
ularly spaced axial ribs of equal strength with wide inter-
spaces. These ribs are best developed close to the margin, 
forming an undulating surface; no secondary ribs devel-
oped. Axial ribs crossed by blunt concentric growth lines, 
most prominent towards the rim-like margin. Shell interior 
smooth aside from concentric grooves close to margin.

Discussion: The shells of species in the genus Cellana are 
separated from those of the family Patellidae based pri-
marily on shell microstructure (Lindberg, 1998). Unfortu-
nately, the material available does not allow investigation 
of the shell microstructure. However, it is characterised 
by its large size, extremely solid shell, circular outline and 
rim-like margin. None of the patelliform species described 
from the European Miocene so far displays this combina-
tion of features. The only somewhat reminiscent species is 
“Patella” subcentralis Sacco, 1896, from the Burdigalian of Ita-
ly, which differs in its broader and close-set axial ribs (see 
Sacco, 1896b). Due to the fragmentary preservation the 
generic placement is tentative. The circular outline and the 
radial sculpture, which is most strongly developed close 
to the margins, fit well within the Nacellidae genus Cellana, 
which was so far unknown from the Tethyan region. A re-
lation to Siphonaria can be excluded based on the absence 
of the characteristic muscle scar and siphonal groove. If 
our taxonomic placement is correct, this is an interesting 
record, as it would represent an element now restricted to 
the Indo-West Pacific region. The genus did not manage to 
extend its range further westwards during the Burdigalian, 
as it is not present in any of the extensive Lower Miocene 
assemblages from the Proto-Mediterranean or eastern At-
lantic frontage. Any biogeographic interpretation, however, 
is hampered by the lack of any fossil record of this genus.

Distribution: Only known from the Ottnangian of the North 
Alpine Foreland Basin (Allerding).

Superfamily: 	Trochoidea Rafinesque, 1815
Family: 	 Trochidae Rafinesque, 1815
Subfamily: 	 Trochinae Rafinesque, 1815
Genus: 	 Jujubinus Monterosato, 1884

Type species: Trochus matoni Payraudeau, 1826 [current-
ly considered a synonym of Jujubinus exasperatus (Pennant, 
1777)]; subsequent designation by Pilsbry (1889). Recent, 
Mediterranean Sea.

Jujubinus nov. sp.

(Pl. 1, Figs. 7–9)

Material: 3 natural casts and the corresponding silicone 
moulds (NHMW 2014/0379/0007, NHMW 2014/0379/0008, 
NHMW 2014/0379/0009).

Dimensions: height: 14 mm, width: 9 mm (pl. 1, fig. 7); 
height: 14 mm, width: 9 mm (pl. 1, fig. 8), height: 15 mm, 
width: c. 11 mm (pl. 1, fig. 9, specimen is compressed).

Description: Slender conical to slightly cyrtoconoid shell 
with 7 imbricate, straight-sided to weakly convex teleo-
conch whorls, slightly overhanging suture abapically; api-
cal angle about 40°; protoconch unknown. First three 
spire whorls bear 7–8 finely-beaded spiral cords of vari-
able strength, adsutural cord most strongly beaded, beads 
weaken on fourth and fifth whorls, replaced by 7–8 broad, 
smooth spiral cords separated by narrow grooves. Cords 
weaken on late teleoconch whorls, which appear almost 
smooth, aside from the prosocline growth lines. Base and 
aperture not preserved.

Discussion: Jujubinus nov. sp. differs from the co-occur-
ring Calliostoma tauromiliare (Sacco, 1896) in its narrower spire 
angle and the characteristic change of sculpture during 
ontogeny (see Sacco, 1896b). The Middle Miocene Para-
tethyan Jujubinus turricula (Eichwald, 1853) and J. hoernesiana 
Sacco, 1896 develop a comparable sculpture on the early 
teleoconch but maintain the sculpture throughout ontog-
eny and are distinctly smaller (see Sacco, 1896b, Bałuk, 
1975, and Landau et al., 2013).

Distribution: No comparable species has been described 
so far from the Miocene of the Paratethys.

Family: 	 Calliostomatidae Thiele, 1924
Subfamily: 	 Calliostomatinae Thiele, 1924
Genus: 	 Calliostoma Swainson, 1840

Type species: Trochus zizyphinus Linnaeus, 1758; by monoty-
py. Pliocene-Recent, Europe.

Calliostoma tauromiliare (Sacco, 1896)

(Pl. 1, Figs. 10–12)

* 1896b 	[Calliostoma] A.[mpullotrochus] subexcavatus? var. tauro-
miliaris Sacc. – Sacco, p. 43, pl. 4, fig. 39.

1949 	 Calliostoma tauromiliare Sacco – Glibert, p. 33, pl. 2, 
figs. 8a–h.

Material: 5 natural casts and the corresponding silicone 
moulds (NHMW 2014/0379/0010, NHMW 2014/0379/0011, 
NHMW 2014/0379/0012).

Dimensions: height: 13.5 mm, width: 11.5 mm (pl. 1, 
fig.  12), height: 6.5 mm, width: c. 6 mm (pl. 1, fig. 10), 
height: 5.2 mm, width: 5.8 mm (pl. 1, fig. 11).

Description: Elevated conical spire with an apical angle 
of c. 60°. Early teleoconch whorls are straight-sided with 
linear sutures; the last whorls become slightly imbricated 
with weak adsutural concavity. Early teleoconch whorls 
develop 6–7 spiral cords of rather regular beads; later sec-
ondary cords with smaller beads are intercalated raising 
the number of spiral cords to 8 on the last two whorls the 
beads grade into densely spaced, slightly elongate-proso-
cline beads. Two more prominent cords form the angulat-
ed periphery. Base only weakly convex, covered by more 
than 20 smooth spiral cords.

Discussion: The shells from Allerding agree well with those 
from the Middle Miocene of the Loire Basin, described by 
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Glibert (1949). The much younger Pliocene shells from 
Spain, described by Landau et al. (2003) as C. tauromiliare, 
differ in their lower number of spiral cords (on the whorls 
and on the base), the wider interspaces and do not have 
two prominent cords at the periphery. A morphologically 
quite similar species occurs during the Badenian in the Pa-
ratethys Sea. It is traditionally referred to as Calliostoma trigo-
num (Eichwald, 1830) [= Trochus miliaris of Hörnes, 1856 and 
Jujubinus exasperatus of Bałuk, 2006] and differs from C. tauro-
miliare in its coarser sculpture, lower number of spiral cords 
and wider apical angle (see Strausz, 1966; Atanacković, 
1985; Bałuk, 2006). Whether this species is really conspe-
cific with the coeloconoid and carinate shells described 
and figured by Eichwald (1830) from the Middle Miocene 
of Ukraine needs verification.

Distribution: The species appears in the Burdigalian of the 
Proto-Mediterranean Sea (Italy, Sacco, 1894) and occurs 
also in the Middle Miocene of the north-eastern Atlantic 
(Loire Basin, Glibert, 1949). It was unknown so far from 
the Paratethys Sea.

Calliostoma sturi (Hoernes, 1875)

(Pl. 1, Fig. 13)

* 1875 	 Trochus sturi nov. sp. – Hoernes, p. 361, pl. 10, 
fig. 10.

1956 	 Calliostoma sturi (R. Hörn.) – Sieber, 316.

1973 	 Calliostoma (Calliostoma) sturi (R. Hoernes 1875) – 
Steininger, p. 384, pl. 1, figs. 4–5.

Material: 1 natural cast and the corresponding silicone 
mould (NHMW 2014/0379/013).

Dimensions: width: 19 mm.

Discussion: Only a single fragmentary specimen of this 
low conical, slightly cyrtoconoid species is available. The 
bulgy and very prominent prosocline growth lines on the 
last whorl fully agree with those seen in the syntypes and 
support the identification.

Distribution: Only known from the Ottnangian of Upper 
Austria (Ottnang, Allerding) and Bavaria (Gernergraben, 
Kaltenbachgraben) (Steininger, 1973).

Superfamily: 	Turbinoidea Rafinesque, 1815
Family: 	 Turbinidae Rafinesque, 1815
Genus: 	 Bolma Risso, 1826

Type species: Turbo rugosus Linnaeus, 1767; by monotypy. 
Pliocene to Recent, Europe, Mediterranean Sea.

Bolma paratethyca Harzhauser & Landau nov. sp.

(Pl. 2, Figs. 1–7, 8a–8b)

Material: Holotype: pl. 2, fig. 1, NHMW 2014/0379/0017.; 
paratype: pl. 2, fig. 6, NHMW 2014/0379/0022; additional 
material: 5 natural casts and the corresponding silicone 
moulds (NHMW 2014/0379/0018, NHMW 2014/0379/0019, 
NHMW 2014/0379/0020, NHMW 2014/0379/0021, NHMW 
2014/0379/0023) and numerous fragments of internal 
casts. 1 natural cast of an operculum, which is tentatively 
assigned to this species (NHMW 2014/0379/0024).

Dimensions: largest specimen: height: 38 mm, width: 
39 mm (paratype).

Type locality, stratum typicum and age: Allerding in Upper 
Austria, Ottnang Formation, Ottnangian (Early Miocene).

Derivation of name: Referring to the Paratethys Sea.

Description: Medium-sized, robust, turbiniform shell. Te-
leoconch of about six whorls with distinct change in mor-
phology during ontogeny. Early teleoconch pagodiform, 
with broadly channelled suture, strong peripheral cari-
na bearing small, sometimes spiny nodes. Sutural ramp 
broad, flat-sided on first two teleoconch whorls, strongly 
convex on third whorl, which bears a finely beaded sub-
sutural cord. Later whorls lack carina, weakly angulated 
in the lower third. On last whorl peripheral angulation dis-
appears, resulting in a regularly rounded whorl. Sculpture 
of adult whorls consists of 5–8 spiral rows of beads and 
nodes of variable strength, separated by interspaces of 
variable width. Axial sculpture absent. Last whorl rapid-
ly expanding. Aperture and base only fragmentarily pre-
served; however, aperture moderately prosocline; outer lip 
attached below periphery; spiral sculpture of nodes con-
tinues on base. No information on basal callus available.

Discussion: This species is amongst the most frequent 
fossils at Allerding. The change in sculpture seen with on-
togeny is striking in this species, and more dramatic than 
in any of its fossil or Recent congeners (see Beu & Pon-
der, 1979). The sculpture of the adult whorls is highly rem-
iniscent of the Pliocene Bolma castrocarensis (Foresti, 1876), 
as described by Landau et al. (2003) from Estepona in 
Spain, but the conspicuous pagodiform early teleoconch 
of the Austrian species allows a clear separation. Along 
with the different early teleoconch, the absence of any axi-
al swellings on the last whorl allows also a separation from 
the Early and Middle Miocene Bolma meynardi (Michelotti, 
1847) (see Bałuk, 1975; Landau et al., 2013). Bolma mehelyi 
(Boettger, 1896) is smaller and differs in its conical spire 
and carinate last whorl (see Bałuk, 1975, 2006). The early 
teleoconch of the Atlantic Miocene Bolma belgica (Glibert, 
1952) has a comparable carina but later whorls develop a 
flat and steep sutural ramp and the suture is less incised 
(see Glibert, 1952 and Janssen, 1984).

Distribution: Only known so far from the Ottnangian of the 
North Alpine Foreland Basin in Upper Austria.

Family: 	 Colloniidae Cossmann, 1917
Genus: 	 Homalopoma Carpenter, 1864

Type species: Turbo sanguineus Linnaeus, 1758, by original 
designation. Recent, Mediterranean Sea.

Homalopoma nodulus (Eichwald, 1830) nov. comb.

(Pl. 1, Figs. 14–16)

* 1830 	 Turbo nodulus m. – Eichwald, p. 220.

1830 	 Monodonta Mamilla Nobis – Andrzejowski, 100, pl. 5, 
figs. 2a–b.

1837 	 Monodonta mamilla Andrz. – Pusch, p. 105, pl. 10, 
fig. 2.

1852 	 Turbo nodulus – Eichwald, p. 3, pl. 9, fig. 31 (Atlas).

1853 	 Turb.[o] nodulus m – Eichwald, p. 241.
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1856 	 Monodonta mamilla Andrz. – Hörnes, p. 438, pl. 44, 
fig. 8.

1896b 	 [Leptothyra] Cantrainea mamilla (Andrz.) – Sacco, p. 7, 
pl. 1, fig 11.

1918 	 Cantrainea mamilla (Andrzejowski) – Cossmann, 
p. 133, pl. 4, figs. 17–18.

1928 	 Leptothyra mamilla Andrz. – Friedberg, p. 472, 
pl. 29, fig. 7.

1960 	 Homalopoma (Cantrainea) mamilla (Andrzejowski 
1830)  – Kojumdgieva & Strachimirov, p. 90, 
pl. 29, figs. 10a–b.

1966 	 Monodonta mammilla Andrzejovski, 1830 – Strausz, 
p. 38, fig. 22.

2003 	 Homalopoma mamilla (Andrzejowski 1830) – Landau 
et al., p. 27, pl. 6, fig. 3.

Material: 5 natural casts and the corresponding silicone 
moulds (NHMW 2014/0379/0014, NHMW 2014/0379/0015, 
NHMW 2014/0379/0016).

Dimensions: height: 9.5 mm, width: 12 mm (pl. 1, fig. 14), 
height: 9 mm, width: 10 mm (pl. 1, fig. 16).

Description: Small robust turbiniform shells displaying 
considerable variability concerning spire height due to the 
variable position of the suture, which may shift from the 
mid-line of the preceding whorl down distinctly below the 
periphery. Shell surface appears nearly smooth but bears 
close-set flattened spiral cords, which are most prominent 
in the adapical part of the whorls. A well developed nar-
row spiral cord accompanies the linear suture. Base im-
perforate. Aperture not preserved in the specimens from 
Allerding.

Discussion: The oldest available name for this species is 
Turbo nodulus provided by Eichwald (1830), which has pri-
ority over Monodonta mamilla Andrzejowski, 1830 [see Lan-
dau et al. (2013: p. 28) for a discussion on the priority of 
names established by Eichwald (1830) versus those intro-
duced by Andrzejowski (1830)]. We are not aware of any 
other author who had used Turbo nodulus earlier; the combi-
nation Turbo nodulus listed in Anton (1839: p. 58) and Pfeif
fer (1840: p. 48), clearly postdates Eichwald’s paper. Ar-
ticle 23.2 of the code of the International Commission for 
Zoological Nomenclature (ICZN) pleads for nomenclatur-
al stability and perpetuation of long-accepted names and 
accordingly we would be inclined to declare Turbo nodulus 
a nomen oblitum. Indeed, to our knowledge, the name Turbo 
nodulus Eichwald, 1830 has not been used as a valid name 
after 1899, which meets the requirements of ICZN Article 
23.9.1.1. (“the senior homonym has not been used as a 
valid name after 1899”). In addition, ICZN Article 23.9.1.2. 
states that “the junior homonym has been used as its pre-
sumed valid name in at least 25 works, published by at 
least 10 authors in the immediately preceding 50 years and 
encompassing a span of not less than 10 years.” This re-
quirement cannot be fulfilled for Monodonta mamilla Andrze-
jowski, 1830. Therefore, the name Turbo nodulus does not 
meet the requirements under ICZN rules to be declared a 
nomen oblitum and must replace the better established name 
Monodonta mamilla Andrzejowski, 1830. We treat this spe-
cies herein as Homalopoma nodulus (Eichwald, 1830).

Distribution: This is the first Early Miocene record of the 
species from the Paratethys Sea, where it is wide-spread 

during the Badenian (Austria, Czech Republic, Bulgaria, 
Romania, Ukraine). In the Proto-Mediterranean Sea it ap-
pears during the Burdigalian (Sacco, 1896b). According to 
Landau et al. (2003) it persists in the Mediterranean Sea 
from the Late Miocene up to the Pleistocene.

Subclass: 	 Caenogastropoda Cox, 1960
Superfamily: 	Cerithioidea Fleming, 1822
Family: 	 Siliquariidae Anton, 1839
Genus: 	 Tenagodus Guettard, 1770

Type species: Serpularia anguina Linnaeus, 1758, subsequent 
designation by Sacco, 1896a. Recent, Indian Ocean.

Tenagodus obtusus (Schumacher, 1817)

(Pl. 2, Figs. 9–10)

* 1817 	 Anguinaria obtusa Schumacher, p. 262.

1896a 	 T.[enagodus] anguinus var. miovermiculata Sacc. – Sac-
co, p. 19, pl. 2, fig. 18.

2004 	 Tenagodus (Tenagodus) obtusus (Schumacher, 1817) – 
Landau et al., p. 14, pl. 2, fig. 7.

2013 	 Tenagodus (Tenagodus) obtusus (Schumacher, 1817) – 
Landau et al., p. 58, pl. 5, fig. 8 (cum syn.).

Material: 3 natural casts with corresponding silicone 
moulds (NHMW 2014/0379/0025, NHMW 2014/0379/0026) 
and numerous fragments of adult whorls.

Dimensions: height: 13 mm (incomplete specimen), width: 
4.5 mm.

Description: A slender spire and a very irregular coiling 
even of early spire whorls characterise the specimens from 
Allerding. In shape and size, they agree with other Early 
Miocene shells described by Sacco (1896a) from several 
localities in the Torino Hills as variety miovermiculata. The size 
of the fragments of the nearly straight last whorls, how-
ever, suggests that fully grown specimens did attain the 
large size of the Middle Miocene and Pliocene specimens 
of T. obtusus illustrated by Schultz (1998) and Landau et al. 
(2004, 2013). The usually more regular coiling and rather 
obtuse spire of these specimens seem to be of little sys-
tematic value given the variability of these features in ex-
tant T. obtusus shells.

Distribution: This species appears during the Early Mio-
cene (Burdigalian) of the Proto-Mediterranean and Parate-
thys seas (Sacco, 1896a; this paper). During the latest Ear-
ly/early Middle Miocene and the Early Pliocene, it reaches 
up to the North Sea (Landau et al., 2004; Marquet, 1997) 
and is wide-spread from the northeastern Atlantic to the 
Proto-Mediterranean and the Paratethys seas in the Mid-
dle Miocene (Landau et al., 2013). It persists in the Medi-
terranean and northeastern Atlantic throughout the Late 
Miocene and Pliocene and is still present in the Mediter-
ranean Sea and along West Africa (see Landau et al., 2013 
for details).
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Superfamily: 	Calyptraeoidea Lamarck, 1809
Family: 	 Calyptraeidae Lamarck, 1809
Genus: 	 Calyptraea Lamarck, 1809

Type species: Patella chinensis Linnaeus, 1758; by monotypy. 
Recent, European.

Calyptraea chinensis (Linnaeus, 1758)

(Pl. 2, Figs. 11a–11b)

* 1758 	 Patella chinensis Linnaeus, p. 1257.

2004 	 Calyptraea chinensis (Linnaeus, 1758) – Landau et al., 
p. 70, pl. 15, fig. 3 (cum syn.).

2011 	 Calyptraea chinensis (Linnaeus, 1758) – Landau et al., 
p. 14, pl. 4, fig. 9 (cum syn.).

2013 	 Calyptraea chinensis (Linnaeus, 1758) – Landau et al., 
p. 95, pl. 9, fig. 7, pl. 61, fig. 6 (cum syn.).

Material: 1 natural cast with corresponding silicone mould 
(NHMW 2014/0379/0027).

Dimensions: height: 8 mm, diameter: 21 mm.

Description: The sub-circular specimen has a pointed pro-
toconch and a strongly convex first teleoconch whorl, 
which is smooth aside from dense growth lines. The sec-
ond teleoconch whorl is slightly less convex – therefore 
well separated from the first one in profile – and bears 
roughly spirally arranged rows of short tubular spines, 
which are abapically open.

Discussion: The high and strongly ornamented shell is rem-
iniscent of C. chinensis taurostriatella (Sacco, 1896) from the 
Early Miocene of Italy and France (Sacco, 1896a; Coss-
mann & Peyrot, 1919) and the early Middle Miocene of the 
Paratethys (Schultz, 1998). Comparable morphologies, 
however, are also present in Pliocene (e.g. Asti NHMW col-
lection) to Recent populations of C. chinensis, and therefore, 
we follow Landau et al. (2004, 2011, 2013) and refrain from 
separating the Miocene shells as distinct species. More-
over, the poor preservation of the Ottnangian specimen 
does not allow a more detailed assessment.

Distribution: A wide-spread species in European seas 
since the Early Miocene. In the Paratethys Sea, it is ubiq-
uitous during the Middle Miocene but is also documented 
from Early Miocene (Eggenburgian: Steininger, 1971; Kar-
patian: Harzhauser, 2002). For a very detailed list of oc-
currences and references, see Landau et al. (2013).

Superfamily: 	Cypraeoidea Rafinesque, 1815
Family: 	 Cypraeidae Rafinesque, 1815
Genus: 	 Zonarina Sacco, 1894

Type species: Cypraea pinguis longovulina Sacco, 1894 (= Cy-
praea pinguis Grateloup, 1845), by original designation. Mio-
cene, France and Italy.

Zonarina sp.

(Pl. 2, Figs. 12a–12b)

Material: 1 natural cast with corresponding silicone mould 
(NHMW 2014/0379/0028).

Dimensions: height (of aperture): c. 37 mm.

Discussion: Only a single fragment of the outer lip is pre-
served, which does not allow definitive identification. How-
ever, it reflects a medium-sized shell with about 18 stout 
labral teeth extending over half the width of the swollen 
lip. The labral callus is well-developed and delimited from 
the dorsum. This fragment is similar to the shell illustrat-
ed by Fehse (2001) as Zonarina (Zonarina) dertamygdaloides der-
tamygdaloides (Sacco, 1894), which according to the author 
is a senior synonym of Z. austriaca Schilder, 1927. Howev-
er, the specimen illustrated by Sacco (1894) has far dens-
er and smaller labral teeth than the Paratethyan shell. The 
Ottnangian fragment is also similar to the shell illustrated 
by Bałuk (1995) as Zonarina cf. exglobosa (Sacco, 1894), but 
the teeth in the Polish specimen illustrated are restricted to 
the edge of the inner lip.

Superfamily: 	Tonnoidea Suter, 1913 (1825)
Family: 	 Cassidae Latreille, 1825
Genus: 	 Semicassis Mörch, 1852

Type species: Cassia japonica Reeve, 1848, subsequent des-
ignation by Harris (1897). Miocene-Recent, Indo-West 
Pacific.

Semicassis grateloupi (Deshayes, 1853)

(Pl. 2, Figs. 13, 14a–14b)

* 1853 	 Cassis grateloupi Desh. – Deshayes, p. 69, pl. 116, 
fig. 2.

1958 	 Phalium (Semicassis) grateloupi (Deshayes 1850) –  
Hölzl, p. 217, pl. 20, figs. 1–2a

2001 	 Semicassis grateloupi (Deshayes, 1853) – Lozouet et 
al., p. 45 (cum syn.).

Material: 2 natural casts with corresponding silicone 
moulds (NHMW 2014/0379/0029, NHMW 2014/0379/0030) 
and several natural internal casts, which might represent 
this species.

Dimensions: height (of aperture): c. 40 mm, width: 34 mm 
(pl. 2, fig. 13), height (last whorl): c. 30 mm, diameter: 
23 mm (pl. 2, figs. 14a–14b).

Discussion: One of the specimens shows a sculpture of 
dense spiral cords with sharp edges; only a single, weaker 
secondary cord appears along the periphery. This sculp-
ture agrees well with specimens of S. grateloupi as described 
by Cossmann & Peyrot (1924) and with Early Miocene 
specimens from France in the NHMW collection. As point-
ed out by Landau et al. (2009a), S. neumayri (Hoernes, 1875) 
from coeval deposits of Ottnang/Schanze is based on sub-
adult and deformed shells. Therefore, the sculpture and 
apertural features of fully grown specimens are unknown. 
Nevertheless, S. neumayri seems to be reliably distinguished 
from the shells from Allerding by its shorter and more glob-
ular last whorl and the presence of secondary threads be-
tween the primary spiral cords. The slightly older Semicassis 
subsulcosa (Hoernes & Auinger, 1884), from the Eggenburg-
ian of the Paratethys, differs in its prominent, broad and 
rounded spiral cords.

Distribution: Semicassis grateloupi is described from the Aqui-
tanian and Burdigalian of the Aquitaine Basin (Cossmann & 
Peyrot, 1924). In the Paratethys it is a rare species, known 
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so far only from the latest Eggenburgian or Ottnangian of 
Bavaria (Hölzl, 1958) and from the Ottnangian of Austria.

Superfamily: 	Ficoidea Meek, 1864
Family: 	 Ficidae Meek, 1864
Genus: 	 Ficus Röding, 1798

Type species: Ficus variegata Röding, 1798; subsequent des-
ignation by Dall (1906). Recent, Indo-West Pacific.

Ficus condita (Brongniart, 1823)

(Pl. 2, Fig. 15)

* 1823 	 P.[yrula] condita A. Br. – Brongniart, p. 75, pl. 6, 
fig. 4 (not Pliocene species).

1875 	 Pyrula condita Brong. – Hoernes, p. 352.

2013 	 Ficus condita (Brongniart, 1823) – Landau et al., 
p. 132, pl. 19, fig. 13, pl. 62, fig. 10 (cum syn.).

Material: 1 natural cast with remnants of the shell (NHMW 
2014/0379/0031) and numerous poorly preserved casts, 
which most probably represent this species.

Dimensions: height: 92 mm, width: 52 mm.

Discussion: The illustrated specimen has a very promi-
nent primary sculpture and is unusually large for this spe-
cies. It would fit better within the size range of Ficus cin-
gulata (Bronn in Hörnes, 1853), which is also recorded 
from the Ottnangian of Upper Austria (Mathias Harzhauser 
own data). Nevertheless, the sculpture, which is partly pre-
served as calcitic pseudomorphosis, excludes this identi-
fication. A comparably large specimen with strongly raised 
primary sculpture was described by Cossmann & Peyrot 
(1923) from the Early Miocene of the Aquitaine Basin as Fi-
cus condita ventricosa (Grateloup, 1845). A coeval specimen 
from the Turin Hills with identical sculpture was described 
by Sacco (1890) as F. condita anteficoides. Our material does 
not allow a decision, if these morphs represent a distinct 
species and therefore, we follow Lozouet et al. (2001) and 
Landau et al. (2013) in treating these taxa as synonyms of 
Ficus condita.

Distribution: Ficus condita is a ubiquitous species in Euro-
pean seas from the Late Oligocene to the Middle Miocene 
and persists in the Proto-Mediterranean Sea up to the Late 
Miocene. For a detailed list of occurrences, see Landau et 
al. (2013). Hoernes (1875) already mentioned occurrences 
from the Ottnangian of Upper Austria.

Superfamily: 	Epitonioidea Berry, 1910 (1812)
Family: 	 Epitoniidae Berry, 1910 (1812)
Genus: 	 Epitonium Röding, 1798

Type species: Turbo scalaris Linnaeus, 1758; subsequent 
designation by Suter (1913). Recent, Pacific.

Epitonium nov. sp.

(Pl. 3, Fig. 5)

Material: 1 natural cast with corresponding silicone mould 
(NHMW 2014/0379/0036).

Dimensions: height: 13 mm (incomplete specimen), width: 
4.5 mm.

Description: A small, slender shell with strongly inflated 
and regularly rounded teleoconch whorls, which increase 
only slowly in width; sutures deeply incised. Axial sculp-
ture not continuous, consisting of densely spaced and 
slightly prosocline lamellae. No spiral sculpture developed. 
Aperture unknown.

Discussion: The fragmentary preservation does not allow 
specific identification. Nevertheless, the specimen differs 
from all somewhat similar Epitonium species from the Ear-
ly Miocene of France and Italy, described by Cossmann & 
Peyrot (1922) and Sacco (1891), in its slender outline and 
the bulbous whorls. Only Subuliscala lagusensis de Boury in 
Cossmann, 1912, from the Burdigalian of Saucats (France), 
is very similar concerning shape and sculpture but is much 
smaller (4 mm in height).

Distribution: Only known from the Ottnangian of Allerding.

Genus:   Cirsotrema Mörch, 1852

Type species: Scalaria varicosa Lamarck, 1822; by monotypy. 
Recent, Indo-West Pacific.

Cirsotrema crassicostanomala Sacco, 1891

(Pl. 3, Figs. 1a–1b)

* 1891 	 C.[irsotrema] Duciei var. crassicostanomala Sacc. – Sac-
co, p. 49, pl. 2, fig. 21.

1984 	 [Cirsotrema duciei] var. crassicostanomala Sacco, 1891 – 
Ferrero-Mortara et al., p. 47, pl. 5, fig. 15.

Material: 1 specimen (NHMW 2014/0379/0032).

Dimensions: height: 33 mm (incomplete specimen), width: 
13.5 mm.

Description: Moderately-sized conical-turriculate shell, 
lacking the early spire whorls. Five weakly convex teleo-
conch whorls preserved, nearly coalescing in profile; an 
incised suture only visible on earliest preserved whorl, ob-
scured by axial sculpture on later whorls. Sculpture con-
sisting of very broad and raised, prosocline, strap-like ax-
ial ribs, which are broader than their deep interspaces. 
On early teleoconch whorls, axial ribs narrow and override 
five sharp, raised spiral cords, which weaken adapically. 
At abapical suture, ribs broaden further and almost fuse 
to form a broad subsutural collar, below which there is a 
weakly concave subsutural depression to the whorl pro-
file, below this the whorl is slightly swollen and convex in 
profile. Basal disc present. Aperture subcircular; peristome 
continuous but narrowed at the parietal wall.

Discussion: The largely obscured sutures and the axial ribs 
extending up to the preceding whorl are unique features of 
this species. The Italian holotype, which is the only known 
specimen, differs in its broader shell. In view of the lack of 
information concerning the intraspecific variability of this 
species and the very characteristic sculpture, we provi-
sionally consider them to be conspecific. Sacco (1891) 
introduced this species as variation of “Cirsotrema Duciei” 
described by Wright (1855) from the Miocene of Malta. 
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The Maltese species, however, differs very distinctly in its 
deeply incised sutures and is not closely related.

This species is superficially reminiscent of Cirsotrema crassi-
costatum (Deshayes, 1853) but differs substantially in the 
almost smooth varices and axial ribs, and in the absence 
of deep sutures. Cirsotrema crassicostatum subseguenzai Sacco, 
1891 from the Late Miocene of Sant’Agata Fossili also has 
strongly reduced sculpture on the axial ribs but has deep 
sutures and more numerous spiral cords. Moreover, the 
axial ribs are irregular in width and distance.

Distribution: The origin of the shell described by Sacco 
(1891) is unclear. The collection label indicated the Late 
Miocene locality Tortona but Sacco (1891) doubted this 
provenance and suggested that the specimen is derived 
from a “facies elveziana”, which would be roughly coeval with 
the herein described occurrence. Aside from this occur-
rence in the Miocene of the Proto-Mediterranean Sea, C. 
crassicostanomala is now documented also from the Ottnan-
gian of the Paratethys Sea.

Genus:   Scalina Conrad, 1865

Type species: Scalina staminea Conrad, 1865; subsequent 
designation by Palmer (1937). Eocene, USA.

Scalina subreticulata (d’Orbigny, 1852)

(Pl. 3, Figs. 2, 3, 4a–4b)

1847 	 Scalaria reticulata mihi – Michelotti, p. 161, pl. 6, 
fig. 13 (non Scalaria reticulata Sowerby, 1829, nec 
Philippi, 1843).

* 1852 	 [Scalaria] subreticulata d’Orb. – d’Orbigny, p. 31, 
nr. 413.

1856 	 Scalaria amoena Phil. – Hörnes, p. 479, pl. 46, 
figs. 11a–b (non Scalaria amoena Philippi, 1843).

1875 	 Scalaria amoena Phil. – Hoernes, p. 362, pl. 10, 
figs. 8–9 (non Scalaria amoena Philippi, 1843).

1891 	 A.[crilla] amoena var. subreticulata (d’Orb.) – Sacco, 
p. 61, pl. 2, fig. 51.

? 1913 	 S.[cala] (Acrilla) phoenix de Boury nov sp. – de Boury, 
p. 315, pl. 11, fig. 15.

? 1922 	 Acrilla phoenix de Boury – Cossmann & Peyrot, 
p. 157, pl. 4, figs. 91–92.

1952 	 Scala (Acrilla) amoena f. subreticulata d’Orbigny, 1852 – 
Glibert, p. 44, pl. 7, fig. 1.

1956 	 Scala (Acrilla) amoena hörnesi Pant. – Sieber, p. 316

1969 	 Scala (Acrilla) amoena subreticulata d’Orb. – Csepreghy-
Meznerics, p. 74, pl. 1, fig. 30.

1973 	 Amaea (Acrilla) amoena hoernesii Pant. – Steininger, 
p. 407, pl. 4, fig. 9 (non Scalaria (Cirsotrema) Hörnesi 
Pantanelli, 1886).

1975 	 Acrilla (Acrilla) subreticulata (d’Orbigny, 1852) – Bałuk, 
p. 175, pl. 21, figs. 5–7.

1984 	 Amaea (Scalina) subreticulata (d’Orbigny, 1852) – 
Janssen, p. 165, pl. 7, fig. 11, pl. 50, fig. 12.

2006 	 Acrilla subreticulata (d’Orbigny, 1852) – Bałuk p. 203, 
pl. 10, fig. 6.

2007 	 Amaea (Acrilla) hoernesii Pantanelli – Rupp & van Hu-
sen, p. 84 (non Scalaria (Cirsotrema) hörnesi Pantanel-
li, 1886).

Material: 3 specimens (NHMW 2014/0379/0033, NHMW 
2014/0379/0034, NHMW 2014/0379/0035).

Dimensions: height: 20 mm (incomplete specimen), width: 
9 mm (pl. 3, fig. 3), height: 34 mm (incomplete specimen), 
width: 12.5 mm (pl. 3, fig. 4), width: 14 mm (pl. 3, figs. 5a–
5b). 

Description: A very large and moderately slender turricu-
late species, which attains a height of up to 53 mm (based 
on specimens from Ottnang/Schanze in the GBA and 
NHM collections). Protoconch of Austrian specimens un-
known; > 11 teleoconch whorls evenly rounded with deep-
ly incised sutures; only the last whorls may develop a faint 
shoulder. Sculpture comprising five to six prominent, reg-
ularly spaced spiral cords with flat backs. Weakly proso-
cline to sinuous axial ribs of regular strength and dispo-
sition override the spiral cords, resulting in a cancellate 
sculpture. Secondary spiral threads of irregular strength 
appear in the interspaces. A broad, band-like varix may 
be developed on the last whorl; the basal cord is slight-
ly more prominent forming a weak angulation towards the 
less convex base, which bears only axial ribs and weaker 
secondary spiral threads. The sculpture is quite variable 
ranging from specimens with strictly cancellate sculpture 
to specimens in which the spiral cords are slightly more 
prominent than the axial ribs. Similarly, the strength and 
contribution of the secondary spiral threads is variably. 
Aperture poorly preserved; columellar lip thickened; no 
palatal lip developed; funiculus very weak.

Discussion: This large species, which is very frequent in 
the Ottnangian of Upper Austria, was confused by Hoer
nes (1875) with the Late Oligocene Scalina amoena (Philippi, 
1843) from the North Sea Basin, which differs in its smaller 
size. Already Pantanelli (1886) recognised that the Mio-
cene shells were not conspecific with Scalina amoena and 
discussed the specimens illustrated by Hoernes (1875) 
from Ottnang in his description of Scalaria (Cirsotrema) hörne-
si from Pantano of Reggio Emilia in Italy (Langhian in age; 
see Borghi, 2012). He tentatively suggested that both re-
cords were conspecific but emphasised, that this conclu-
sion was based solely on the illustration in Hoernes (1875) 
and not on comparison of specimens. Therefore, the name 
Scalina hoernesi (Pantanelli, 1886) refers to the species oc-
curring in the Middle Miocene (Langhian) of Italy and can-
not be used for the Ottnangian species, as done by Sieber 
(1956) and Steininger (1973).

Several species with comparable sculpture and shape ap-
pear during the Early Miocene in the North Sea Basin, the 
Aquitaine Basin and the Piedmont Basin: Scalina subreticu-
lata (d’Orbigny, 1852), S. subcancellata (d’Orbigny, 1852), S. 
phoenix (de Boury, 1913) and S. taurocancellata (Sacco, 1891). 
The separation of these species is mainly based on minor 
differences in sculpture and size and their status needs re-
vision. Based on the variability of the sculpture, observed 
in Middle Miocene specimens from Poland, Bałuk (1975) 
doubted whether the separation of most of these species 
was justified.

Distribution: Scalina subreticulata is based on a specimen from 
the Langhian of Albugnano, which was first described by 
Michelotti (1847) and later re-illustrated by Sacco (1891). 
It is probably also present in the Early Miocene of the Aqui-
taine Basin (e.g. as S. phoenix and S. miobronni sensu Coss-
mann, 1912 and is documented from the Burdigalian and 
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Langhian of the North Sea Basin. In the Paratethys it is 
only known from the Ottnangian of Upper Austria and the 
Badenian (Middle Miocene) of Poland (Bałuk, 2006), Aus-
tria (Hörnes, 1856), Romania (Boettger, 1906) and Hun-
gary (Csepreghy-Meznerics, 1969).

Genus:   Claviscala de Boury, 1909

Type species: Scalaria richardi Dautzenberg & de Boury, 
1897; by original designation. Recent, North Atlantic.

Claviscala norica Harzhauser & Landau nov. sp.

(Pl. 4, Figs. 14–16)

Material: Holotype: pl. 4, fig. 14, NHMW 2014/0379/0058; 
paratype: pl. 4, fig. 15, NHMW 2014/0379/0059; addition-
al material: 1 natural cast and the corresponding silicone 
mould (NHMW 2014/0379/0060). 

Dimensions: largest specimen: diameter: 6 mm, height: 
> 33 mm.

Type locality, stratum typicum and age: Allerding in Upper 
Austria, Ottnang Formation, Ottnangian (Early Miocene).

Derivation of name: Referring to Noricum, a province of the 
Roman Empire, including also the territory of the present-
day Upper Austria.

Description: Large-sized and slender shell comprising at 
least 12 teleoconch whorls; protoconch unknown. The 
weak convexity of the whorls is emphasised by the promi-
nent, regularly spaced, prosocline to weakly opisthocyrt 
axial ribs, which are separated by slightly narrower inter-
spaces. The ribs fade out towards the sutures; a distinct 
spiral cord appears along the lower suture, whilst only an 
indistinct spiral swelling adjoins the upper suture. The su-
ture is narrow but deeply incised between these two ele-
ments. No spiral threads are developed. Aperture unknown.

Discussion: This species is characterised by its conspic-
uous lower adsutural spiral cord and the slightly convex 
whorls. These features allow a clear separation from all 
Miocene proto-Mediterranean-Paratethyan epitoniids. The 
Oligocene North Sea species Opaliopsis sp.1 of Schnetler 
& Beyer (1990) and the Miocene Opaliopsis turbonillaeformis 
(Janssen, 1967), from the Reinbekian of Dingden, are both 
slightly reminiscent of the Ottnangian species but have 
deeper sutures and lack the adsutural cord. The extant 
North Atlantic and Mediterranean Claviscala richardi Dautzen-
berg & de Boury, 1897 is very similar but differs from the 
Ottnangian shell in its slightly broader and larger shell (see 
Bouchet & Warén, 1986). 

Distribution: Only known from the Ottnangian of Allerding.

Order: 	 Neogastropoda Wenz, 1938
Superfamily: 	Buccinoidea Rafinesque, 1815
Family: 	 Nassariidae Iredale, 1916 (1835)
Genus: 	 Nassarius Duméril, 1805

Type species: Buccinum arcularia Linnaeus, 1758; by monoty-
py. Recent, Indian Ocean.

Note: The endemic nature of nassariids has been high-
lighted in recent papers dealing with the family in the Euro-

pean Neogene assemblages (i.e. Gürs, 2002; Harzhauser 
& Kowalke, 2004; Landau et al., 2009b, 2013). Although 
this Ottnangian assemblage is not speciose, two of the 
three nassariids from Allerding are endemic to the Ottnan-
gian Paratethys, and the third is known only from the Low-
er and Middle Miocene Paratethys.

Nassarius schultzi Harzhauser & Kowalke, 2004

(Pl. 3, Figs. 6a–6b)

1875 	 Buccinum subquadrangulare Micht. – Hoernes, p. 349, 
pl. 11, figs. 8–10 (non Buccinum subquadrangulare Mi-
chelotti, 1847).

1965 	 Hinia (Uzita) subquadrangularis (Michelotti, 1847) – 
Hölzl, p. 270, pl. 4, fig. 6 (non Buccinum subquadran-
gulare Michelotti, 1847).

1973 	 Hinia (Uzita) subquadrangularis (Michelotti 1847) – 
Steininger, p. 425, pl. 7, figs. 1–2 (non Buccinum 
subquadrangulare Michelotti, 1847).

1998 	 Hinia (Uzita) subquadrangularis (Michelotti) – Schultz, 
p. 66, pl. 26, fig. 17 (non Buccinum subquadrangulare 
Michelotti, 1847).

* 2004 	 Nassarius schultzi nov. sp. – Harzhauser & Kowalke, 
p. 10, text-figs. 4/a–c, 6/a–b.

Material: 1 shell (NHMW 2014/0379/0037) and 1 natural 
cast with corresponding silicone mould; several small frag-
ments seem to represent this species as well.

Dimensions: height: 14 mm, diameter: 7.5 mm; height: 
16.5 mm, diameter: 8.5 mm.

Discussion: Harzhauser & Kowalke (2004) gave a de-
tailed description of this species, which was previously 
confused with the Proto-Mediterranean Nassarius subquadran-
gularis (Michelotti, 1847). It was known so far only from 
the “schlier”-facies of Ottnang but is quite common in the 
coastal deposits of Allerding. Already the few type speci-
mens suggested some variability of spire height; one of 
the newly recorded shells from Allerding has an even high-
er spire, suggesting some considerable intraspecific vari-
ability.

Distribution: The species is endemic to the Central Pa-
ratethys Sea during the Ottnangian. It is only known so 
far from the North Alpine Foreland Basin where it is doc-
umented from Ottnang/Schanze and Allerding in Austria 
and from the Kaltenbach-Gernergraben area in Bavaria 
(Hölzl, 1965; Harzhauser & Kowalke, 2004).

Nassarius striatulus (Eichwald, 1829)

(Pl. 3, Figs. 7a–7b, 8)

* 1829 	 Buccinum striatulum Eichwald – Eichwald, p. 297, 
pl. 5, fig. 7.

2004 	 Nassarius striatulus (Eichwald 1829) – Harzhauser & 
Kowalke, p. 19, pl. 1, figs. 8–14 (cum syn.).

Material: 2 natural casts with corresponding silicone moulds 
(NHMW 2014/0379/0038, NHMW 2014/0379/0039).

Dimensions: diameter of last whorl: 8.5 mm.

Discussion: This species and its complex taxonomic his-
tory were discussed in detail by Harzhauser & Kowal-
ke (2004). The shells from Allerding are rather stout and 
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bear distinct axial ribs on the spire, which are replaced by 
slightly beaded spiral cords on the last whorl. Therefore, 
this Ottnangian morphotype ranges between the elongate 
and smooth “N. hoernesii”-morphotype and the stout and 
strongly sculptured “N. costulatus”-morphotype.

Distribution: This is the first record of this species from the 
Early Miocene. During the Middle Miocene it is ubiquitous 
in the Paratethys Sea and might also be documented from 
the Langhian of the Turin Hills (Harzhauser & Kowalke, 
2004).

Nassarius pauli (Hoernes, 1875)

(Pl. 3, Fig. 9)

* 1875 	 Buccinum Pauli nov. sp. – Hoernes, p. 348, pl. 11, 
figs. 5–7.

1882 	 Buccinum (f. Niotha) Pauli R. Hoern. – Hoernes & Au-
inger, p. 126, pl. 13, fig. 22.

1965 	 Hinia (Uzita) pauli (R. Hoernes) – Hölzl, p. 270, pl. 4, 
fig. 7.

1973 	 Hinia (Uzita) pauli (R. Hoernes 1875) – Steininger, 
p. 425, pl. 6, figs. 12–13.

2004 	 Nassarius pauli (Hoernes 1875) – Harzhauser & 
Kowalke, p. 12, pl. 1, fig. 8.

Material: 1 natural cast (with silicone mould) (NHMW 
2014/0379/0040).

Dimensions: height: 9 mm, diameter: 5.5 mm.

Discussion: This species was described in detail by Harz
hauser & Kowalke (2004); it can be distinguished from the 
co-occurring Nassarius schultzi by its smaller size, the stout 
shape and its gradate spire.

Distribution: In the Central Paratethys Sea Nassarius pauli 
is restricted to the Ottnangian of the North Alpine Fore-
land Basin. It is documented from Ottnang/Schanze and 
Allerding in Austria and from the Kaltenbach-Gernergra-
ben area in Bavaria (Hölzl, 1965; Harzhauser & Kowalke, 
2004). The occurrence in the Langhian of the Proto-Medi
terranean Sea, described by Sacco (1904: p. 69, pl. 16, 
fig. 33), would be surprising in respect to the stratigraphic 
gap and will need verification.

Family:   Buccinidae Rafinesque, 1815

Buccinidae indet.

(Pl. 3, Fig. 10)

Material: 1 natural cast with corresponding silicone mould 
(NHMW 2014/0379/0041).

Dimensions: height: > 60 mm, diameter: 31 mm.

Discussion: A single fragment is available showing a large 
fusiform shell with high conical spire, inflated last whorl 
and shallow subsutural concavity. Sculpture consisting 
of numerous densely spaced, low spiral cords with flat 
backs. We are not aware of any other Miocene buccinid of 
the Paratethys, which might be conspecific with this spe-
cies. “Neptunea” hoernesi (Bellardi, 1873), from the Middle 
Miocene of the Paratethys, has a distinctly coarser spiral 
sculpture and lacks a sutural cord. “N.” costulatus (Bellardi, 

1873), from the Early Miocene of Italy, develops a similar 
spiral sculpture but has a higher last whorl and weak axial 
folds on the spire whorls. Thus, although the poor preser-
vation does not allow a reliable identification, we consider 
this species unknown so far from the Paratethys.

Distribution: Only known from the Ottnangian of Allerding.

Genus:   Scalaspira Conrad, 1862

Type species: Fusus strumosa Conrad, 1832; by monotypy. 
Miocene, Maryland.

Scalaspira? nov. sp.

(Pl. 3, Figs. 11–12)

Material: 2 natural casts with corresponding silicone moulds 
(NHMW 2014/0379/0042, NHMW 2014/0379/0043).

Dimensions: largest specimen (without spire): height: 
> 42 mm, diameter: 24 mm.

Description: No completely preserved specimen is avail-
able; based on the fragments, the teleoconch seems to 
consist of about 6 to 7 whorls, which gradually increase in 
convexity. Penultimate whorl strongly convex with incised 
sutures; one specimen displays irregular axial folds. Last 
whorl inflated with shallow adsutural concavity, delimit-
ing a more prominent sutural cord; rest of whorl covered 
with about 30 densely spaced spiral cords with slightly 
granulose surface, separated by narrow interspaces. Base 
rapidly contracting into a moderately long and slightly de-
flected siphonal canal. The few, irregularly spaced, weak, 
fold-like axial ribs of the last whorl become most promi-
nent along the neck. Pear shaped aperture with thin outer 
lip; inner lip very narrow and thin.

Discussion: The spiral sculpture is reminiscent of Scalaspira 
loczyi (Noszky, 1936) from the Oligocene of Hungary, which 
differs only in its more slender shell and the broad axi-
al swellings (see Báldi, 1973). Tembrock (1968) revised 
this mainly boreal and rather polymorphic genus. All spe-
cies described by her differ from the Ottnangian species 
either in their conical spire, coarser spiral sculpture and/
or more slender-fusiform outline. As emphasised by Tem-
brock (1968), the characteristic feature of all Scalaspira spe-
cies is the reticulate or cancellate sculpture of the late 
protoconch and early teleoconch. This feature is not pre-
served in our material and therefore the generic place-
ment remains questionable. Nevertheless, the presence of 
the genus in the Ottnangian Paratethys was already docu-
mented by Scalaspira haueri (Hoernes, 1875), which differs in 
its much broader and wider-spaced spiral cords. 

The sculpture of the last whorl is also similar to species of 
the North Sea genus Liomesus Stimpson, 1865, especially to 
Liomesus ventrosus (Beyrich, 1856) from the Miocene of the 
North Sea (see Rasmussen, 1956; Schnetler, 2005) and L. 
escheri (Mayer, 1858) from the Miocene of the Loire Basin 
(see Glibert, 1952), which develop a comparable sculp-
ture and a strongly convex last whorl but differ clearly in 
their lower spires and the less incised sutures. Both lack 
the Neptunea-like axial folds seen in the Ottnangian species. 
The Pliocene type species Liomesus dalei (Sowerby, 1825), 
differs clearly in its weak sculpture and moderate convex-
ity of the whorls.
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The “northern flair” implied by the placement in Scalaspira is 
contrasted by a “southern” scenario as this species might 
also be related to a group of Early and Middle Miocene 
proto-Mediterranean and Paratethyan species, which are 
traditionally placed in Chrysodomus Swainson, 1840 (= Nep-
tunea Röding, 1798) since the first thorough description 
by Bellardi (1873). These species are “Neptunea” cingulifera 
(Bellardi, 1873), “N.” hoernesii (Bellardi, 1873), “N.” glomoides 
(Bellardi & Michelotti, 1840) and “N.” costulatus (Bellardi, 
1873). For some of these species, the generic placement 
in Neptunea was also proposed by Robba (1968), Snyder 
(2003) and Zunino & Pavia (2009). In our opinion, these 
species do not belong to Neptunea based on their slender 
fusiform shape, the comparatively narrow aperture and the 
short and wide siphonal canal. The above mentioned Pro-
to-Mediterranean species all differ from the species from 
Allerding either in their smaller size and/or the much coars-
er sculpture. Only “N.” costulatus has a comparable sculpture 
but is distinctly more slender. In addition, the Austrian spe-
cies differs from these species in its strongly concave neck 
and the concavity of the outer lip marking the transition 
into the siphonal canal. These features are indeed reminis-
cent of Neptunea species, such as Neptunea striata (Sowerby, 
1813) from the Pliocene of Belgium. Similarly, the fold-like 
growth lines on the last whorl appear also in Neptunea. How-
ever, there is no reliable fossil record for Neptunea before 
the Pliocene, when it is represented in the North Sea by at 
least two or three species (e.g. Marquet, 1998; Vervoenen 
et al., 2014). Therefore, we refrain from placing this spe-
cies in Neptunea.

Distribution: Only known from the Ottnangian of Allerding.

Genus:   Metula H. Adams & A. Adams, 1853

Type species: Buccinum clathratum Adams & Reeve, 1850; by 
subsequent designation (Kobelt, 1876). Recent, Panamic 
western America.

Metula nov. sp.

(Pl. 3, Fig. 13)

Material: 1 natural casts with corresponding silicone mould 
(NHMW 2014/0379/0044).

Dimensions: height: > 26 mm, diameter: 10 mm.

Description: A single fragmentary specimen is available; 
protoconch comprising at least 3 high, smooth and mod-
erately convex whorls; a delicate adsutural spiral cord ap-
pears on the last protoconch whorl. Beginning of teleo-
conch marked by the onset of a dense pattern of axial ribs 
and spiral cords producing delicate beads at the intersec-
tions. The cancellate sculpture is followed by only weak 
spiral sculpture within the third spire whorl and especially 
on the base and the short canal.

Discussion: The species seems to be closely related to 
Metula submitraeformis (d’Orbigny, 1852), which was wide-
spread during the Early and Middle Miocene in the Euro-
pean seas (Landau et al., 2013). It agrees in its multispiral 
protoconch and in the sculpture of the early teleoconch 
but differs from the Ottnangian shell in its more convex 
spire whorls and the slowly contracting base. At same 
size, the spire whorls are much lower in the Ottnangian 
shell and especially the penultimate whorl of M. submitrae-

formis appears higher due to the low position of the aper-
ture. Metula reticulata (Bellardi & Michelotti, 1840) from the 
Early Miocene of Turin, Italy differs in having a reticulate 
sculpture developed on all teleoconch whorls. Metula recta 
(Sacco, 1904), also from the Miocene of the Turin area, has 
strongly convex whorls.

Distribution: Only known from the Ottnangian of Allerding.

Family: 	 Fasciolariidae Gray, 1853
Subfamily: 	 Fusininae Swainson, 1840
Genus: 	 Fusinus Rafinesque, 1815

Type species: Murex colus Linnaeus, 1758; by monotypy. Re-
cent, Indo-West Pacific.

Fusinus nov. sp.

(Pl. 4, Figs. 1–3)

Material: 3 natural casts of spire fragments and the cor-
responding silicone moulds (NHMW 2014/0379/0045, 
NHMW 2014/0379/0046, NHMW 2014/0379/0047).

Dimensions: diameter of largest fragment: 21 mm.

Description: Early spire whorls regularly convex, bearing 
narrow, strongly raised and slightly prosocline axial ribs, 
crossed by 5–6 sharp, prominent spiral cords. Secondary 
spiral threads intercalated between primary cords on third 
and fourth teleoconch whorls. Spirals slightly swollen at 
intersections with axial ribs. Later whorls become angulat-
ed at shoulder, with steep sutural ramp bearing weak spi-
ral threads. Axial ribs prominent, rounded, about half the 
width of their interspaces, weakening abapically, bearing 
horizontally-elongated tubercles at the sculptural intersec-
tions. Last whorl convex, bearing about ten primary spiral 
cords, with secondary and tertiary spiral threads interca-
lated in the interspaces. Columellar lip narrow and thin; 
rest of aperture and siphonal canal not preserved.

Discussion: This species is quite distinctive, and there is 
a strong change in sculpture and whorl profile with ontog-
eny. The fragments could be mistaken for strongly sculp-
tured specimens of Fusinus hoessii (Hoernes & Auinger, 
1880) from the Badenian of the Paratethys. Nevertheless, 
the Ottnangian species shows a much stronger differen-
tiation of the spiral sculpture into primary and secondary 
cords and the axial ribs on the early spire whorls are much 
narrower, more raised and slightly prosocline. We have 
not found any known species to which to attribute these 
Ottnangian fragments, but in the absence of better pre-
served material, we refrain from formally describing it.

Distribution: Probably only known from the Ottnangian of 
Allerding.

Superfamily: 	Muricoidea Rafinesque, 1815
Family: 	 Muricidae Rafinesque, 1815
Genus: 	 Chicoreus de Montfort, 1810
Subgenus: 	 Triplex Perry, 1810

Type species: Murex foliatus Perry, 1810 [= C. (T.) palmarosae 
(Lamarck, 1822)]; by monotypy. Recent, Indo-West Pacif-
ic.
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Chicoreus (Triplex) aquitanicus (Grateloup, 1833)

(Pl. 4, Figs. 4a–4b)

* 1833 	 Murex aquitanicus Grat. – Grateloup, p. 94.

1845 	 Murex Aquitanicus Grat. – Grateloup, pl. 31, 
figs. 12a–b.

1973 	 Chicoreus (Chicoreus) cf. aquitaniensis (Grateloup, 
1833) – Steininger, p. 418.

2011 	 Chicoreus (Triplex) aquitanicus (Grateloup, 1833) – 
Merle et al., p. 350, pl. 53, figs. 1–7.

2013 	 Chicoreus (Triplex) aquitanicus (Grateloup, 1833) – 
Landau et al., 147, pl. 21, fig. 11 (cum syn.).

Material: 1 natural cast and a silicone mould (NHMW 
2014/0379/0048) and numerous natural internal casts.

Dimensions: height: 116 mm, diameter: 66 mm.

Discussion: The specimen from Allerding does not differ at 
all from other shells of this species, which was intensively 
discussed by Merle et al. (2011) and Landau et al. (2013).

Distribution: Chicoreus (Triplex) aquitanicus appears during the 
Burdigalian in the northeastern Atlantic (Aquitaine Basin, 
France, Cossmann & Peyrot, 1924) and the Proto-Medi
terranean Sea (Colli Torinesi, Italy (Bellardi, 1873; Sac-
co, 1904). In the Central Paratethys Sea it appears during 
the Ottnangian, when it is recorded from Kaltenbachgra-
ben in Germany (Steininger, 1973) and Allerding in Up-
per Austria. During the Middle Miocene climatic Optimum 
around the Early-Middle Miocene boundary it reaches as 
far north as the North Sea Basin (Netherlands, Janssen, 
1984). During the Middle Miocene it is wide-spread from 
the Loire Basin (France; Glibert, 1952) via the Aquitaine 
Basin (France, Cossmann & Peyrot, 1924) to the Cen-
tral Paratethys Sea and the Proto-Mediterranean Sea (see 
Landau et al., 2013 for details). The latest occurrence is re-
corded from the Tortonian of the Po Basin in Italy (Miche-
lotti, 1847). The poorly preserved casts from the Eggen-
burgian of Belpberg (Switzerland), described by Pfister & 
Wegmüller (2007: p. 157 pl. 3, figs. 3–12) as Chicoreus sp. 
aff. sedgwicki (Michelotti, 1847), might at least partly also 
represent C. aquitanicus.

Family: 	 Mitridae Swainson, 1829
Genus: 	 Episcomitra Monterosato, 1917

Type species: Mitra zonata Marryat, 1818; by monotypy. Re-
cent, Mediterranean Sea.

Episcomitra sp.

(Pl. 4, Figs. 5a–5b, 6)

Material: 2 natural casts with corresponding silicone 
moulds (NHMW 2014/0379/0049, NHMW 2014/0379/0050) 
and numerous fragments, which seem to represent this 
species.

Dimensions: height: > 55 mm, diameter: 21 mm.

Discussion: The fragments suggest a large, moderate-
ly fusiform and smooth species with incised sutures and 
5 prominent columellar folds of which the interspace be-
tween the uppermost two folds is slightly wider than the 
other interspaces. The overall shape and the reduced set 

of conchological features available agree well with ear-
ly Middle Miocene Paratethyan shells of Episcomitra fusifor-
mis (Brocchi, 1814) in the NHMW collection. This species, 
however, is unknown so far from Lower Miocene deposits 
(see Landau et al., 2013). The north-eastern Atlantic Early 
Miocene Episcomitra dufresnei (de Basterot, 1825) has a low-
er spire and a broader base. The Paratethyan Middle Mio-
cene Episcomitra brusinae (Hoernes & Auinger, 1880) differs 
in its more slender spire.

Superfamily: 	Cancellarioidea Forbes & Hanley, 1851
Family: 	 Cancellariidae Forbes & Hanley, 1851
Genus: 	 Sveltia Jousseaume, 1887

Type species: Voluta varricosa Brocchi, 1814; by original 
designation. Pliocene, Italy.

Sveltia suessi (Hoernes, 1875)

(Pl. 4, Figs. 7a–7b)

* 1875 	 Cancellaria Suessi nov. sp. – Hoernes, p. 355, pl. 11, 
figs. 22–23.

1890 	 Cancellaria (c. Narona) Suessi R. Hoern. – Hoernes & 
Auinger, p. 279, pl. 35, figs. 8–9.

1973 	 Narona (Sveltia) suessi (R. Hoernes, 1875) – 
Steininger, p. 435, pl. 8, figs. 1–2.

2012 	 Sveltia suessi (Hoernes, 1875) – Harzhauser & Lan-
dau, p. 52, figs. 10C1–C3, 10D1–D3 (cum syn.).

Material: 1 natural cast with corresponding silicone mould 
(NHMW 2014/0379/0051).

Dimensions: height: 35 mm, diameter: 21 mm.

Discussion: This species was discussed in detail by Harz
hauser & Landau (2012). The new finding reveals a broad 
band of delicate lirae in the outer lip (about 15), which is 
not seen in the type specimens, due to the sediment in-
fill. Compared to the type specimens, the axial ribs ap-
pear rather sharp and the characteristic nodes seem to be 
weaker. Both features, however, are preservational effects.

Distribution: Only known from the Ottnangian (Middle Bur-
digalian) of the Central Paratethys Sea. It is recorded only 
from the North Alpine Foreland Basin, where it was found 
at Ottnang/Schanze and Allerding in Austria and at Gern-
ergraben and Kaltenbachgraben in Bavaria (Hölzl, 1973; 
Harzhauser & Landau, 2012).

Superfamily: 	Conoidea Fleming, 1822
Family: 	 Turridae H. Adams & A. Adams, 1853
Genus: 	 Gemmula Weinkauff, 1875

Type species: Pleurotoma gemmata Reeve, 1843 (= G. hindsi-
ana Berry, 1958); subsequent designation by Cossmann 
(1896). Recent, tropical West America.

Gemmula coronata (Münster in Goldfuss, 1841)

(Pl. 4, Figs. 8–10)

* 1841 	 Pleurotoma coronata Münster – Münster in Gold-
fuss, p. 21, pl. 171, fig. 8.
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1875 	 Pleurotoma rotata Brocch. – Hoernes, p. 356 [non 
Murex rotatus Brocchi, 1814].

1856 	 Pleurotoma coronata Münster – Hörnes, p. 683, 
pl. 52, fig. 9.

1973 	 Gemmula (Gemmula) coronata (Münster, 1844) – 
Steininger, p. 441, pl. 8, fig. 10.

2013 	 Gemmula coronata (Münster in Goldfuss, 1841) – 
Landau et al., p. 294, pl. 51, fig. 4 (cum syn.).

Material: 5 natural casts with corresponding silicone 
moulds (NHMW 2014/0379/0052, NHMW 2014/0379/0053, 
NHMW 2014/0379/0054).

Dimensions: largest specimen without siphonal canal: 
height: 24 mm, width: 14 mm (pl. 4, fig. 9).

Discussion: This species was discussed in detail by Lan-
dau et al. (2013). The herein described specimens agree 
fully with those from the Badenian of the Vienna Basin. The 
keel and its beads are covered by very weak spiral threads 
being thus reminiscent of the Middle Miocene Paratethyan 
Gemmula trifasciata (Hörnes, 1854). Unlike G. coronata, typical 
specimens of G. trifasciata bear three distinct spiral cords on 
the keel.

Distribution: This species is known from the Ottnangian of 
Bavaria (Steininger, 1973) and Upper Austria (Allerding). In 
addition, Hoernes (1875) erroneously reported the species 
as Pleurotoma rotata from Ottnang. It becomes ubiquitous in 
the Paratethys during the Badenian (Middle Miocene; see 
Landau et al., 2013 for details) when it is also recorded 
from the northeastern Atlantic (Langhian, Loire Basin) and 
the Proto-Mediterranean Sea (Serravallian, Karaman Ba-
sin, Turkey (Landau et al., 2013). Its last occurrences are 
recorded from the Late Miocene of the Proto-Mediterra-
nean Sea (Tortonian, Po Basin, Italy; Sacco, 1904).

Family: 	 Borsoniidae Bellardi, 1875
Genus: 	 Bathytoma Harris & Burrows, 1891

Type species: Murex cataphractus Brocchi, 1814; by original 
designation. Neogene, Europe.

Bathytoma nov. sp.

(Pl. 4, Fig. 11)

Material: 1 fragmentary natural cast with corresponding 
silicone mould (NHMW 2014/0379/0055).

Dimensions: diameter: c. 22 mm, height: c. 23 mm.

Description: A single spire fragment is available showing a 
high conical shell with an apical angle of c. 60°. The whorls 
are strongly angulate with sharp keel, bearing numerous 
tiny beads. The upper two thirds of the whorls form a flat 
sutural ramp with a narrow concavity below the suture; be-
low the keel the whorls are straight-sided and form a deli-
cate, granulated adsutural spiral thread; entire shell sur-
face covered by numerous very delicate spiral threads; no 
growth lines visible.

Discussion: Although the fragmentary preservation does 
not allow a clear identification, we are not aware of any 
comparable species from the Proto-Mediterranean-Para-
tethyan Miocene. Bathytoma trochlearis (Hörnes, 1854), from 
the Middle Miocene of the Paratethys, is superficially simi-

lar but has a smooth, sharp keel and lacks the adsutural 
spiral thread. The wide-spread Bathytoma cataphracta (Broc-
chi, 1814) has much coarser nodes on the keel and a gran-
ular sculpture (see Bałuk, 2003; Landau et al., 2013). The 
fragment is reminiscent of the gradate spire of Conilithes anti-
diluvianus sensu Brocchi, 1814 (see Janssen et al., 2014 for 
discussion on the status of this taxon) but differs clearly in 
its sharp and delicately beaded keel.

Distribution: Only known from the Ottnangian of Allerding.

Family: 	 Conidae Fleming, 1822
Genus: 	 Conilithes Swainson, 1840

Type species: Conus antidiluvianus Bruguière, 1792; by mono-
typy. Miocene–Pliocene, Europe.

Conilithes cf. dujardini (Deshayes, 1845)

(Pl. 4, Fig. 12)

cf. * 1845 	Conus Dujardini Desh. – Deshayes, p. 158.

cf. 1973 	 Conus (Conolithus) dujardini Deshayes, 1845 – Stei-
ninger, p. 446, pl. 9, fig. 6.

cf. 2013 	 Conilithes dujardini (Deshayes, 1845) – Landau et 
al., p. 252, pl. 41, figs. 1–3, pl. 41, fig. 18, pl. 42, 
fig. 12, pl. 82, fig. 5 (cum syn.).

Material: 1 natural cast with corresponding silicone mould 
(NHMW 2014/0379/0056).

Dimensions: height: 21 mm, width: 9 mm.

Discussion: A slightly deformed specimen with character-
istic gradate spire is available. The slightly bulgy keel of 
the specimen seems to be a preservational feature. See 
Landau et al. (2013) for an extensive discussion on the tax-
onomic history of this wide-spread species.

Distribution: This species appears during the Early Mio-
cene in the Paratethys, the Proto-Mediterranean Sea and 
the North Sea and is ubiquitous in all European seas dur-
ing the Middle Miocene. The last occurrence is document-
ed from the Tortonian of the Proto-Mediterranean Sea (see 
Landau et al., 2013 for detailed references). Steininger 
(1973) described it from Ottnangian deposits of Bavaria 
and Upper Austria.

Subclass: 	 Heterobranchia Gray, 1840
Superfamily: 	Siphonarioidea Gray, 1827
Family: 	 Siphonariidae Gray, 1827
Genus: 	 Siphonaria Sowerby, 1823

Type species: Siphonaria sipho G.B. Sowerby I, 1823; by 
monotypy. Recent, Indian Ocean.

Siphonaria cf. vasconiensis Michelin, 1831

(Pl. 4, Figs. 13a–13b)

cf. * 1831	Siphonaria vasconiensis Michelin, p. 32, pl. 1, figs. 
1–2.

cf. 2001 	 Siphonaria vasconiensis Michelin, 1831 – Lozouet et 
al., p. 84, pl. 37, figs. 9a–b (cum syn.).

Material: 1 fragmentary specimen (NHMW 2014/0379/0057).
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Dimensions: diameter restored: c. 25 mm, height: c. 
10 mm.

Description: Very solid patelliform shell, probably with near 
circular outline and slightly thickened margins. Spire mod-
erately elevated with weakly coeloconoid profile; apical 
tip destroyed. Surface smooth aside from very indistinct 
growth lines. Shell interior smooth with marked concentric 
muscle scar; siphonal groove not preserved.

Discussion: The identification of the fragment is very ten-
tative. Siphonaria vasconiensis Michelin has a similar size and 
agrees in the solid shell and slightly thickened margin. 
Typical specimens have a radial sculpture, which may be 
reduced only in the apical area. Some specimens from the 
Aquitaine Basin, however, are nearly smooth (e.g. Peyrot, 
1938, pl. 12, fig 24; www.fossilshells.nl/taxon_siphonarioi-
dea.html and have a comparable outline to the shell from 
Allerding (Peyrot, 1932, pl. 12, fig. 30). Thus, it remains 
unclear if the herein described specimen is conspecific 
with the French species or represents a separate species.

Lepetella pileata (Michelotti, 1847), from the Burdigalian of 
Italy, is also reminiscent of the Austrian shell and agrees 
especially in its smooth shell surface but differs in its thin 
shell, elongate base and the high conical shape. Only 
few other patelliform gastropods of comparable size with 
smooth and robust shells are known from the European 
Miocene. Tectura taurinensis Sacco, 1896 and Tectura tauroconi-
ca Sacco, 1896, both from the Burdigalian of Italy (Sacco, 
1896b), are smaller, less solid and elongate.

Distribution: Aquitanian to Langhian of the Aquitaine Basin 
(Peyrot, 1932; Lozouet et al., 2001).

Conclusions

Despite the very poor preservation, it is possible to identify 
32 gastropod species from the Ottnangian coastal depos-
its of Allerding. The assemblage is unique for Paratethy-
an settings with regard to composition and paleoecology. 
More than 60 % of the species are recorded for the first 
time from the Paratethys Sea or represent undescribed 
species. Hence, the assemblage confirms the previously 
stated high degree of endemism in the Central Paratethys 
Sea during the Ottnangian even during the marine phase 
prior to the late Ottnangian Extinction Event (Harzhauser & Pil
ler, 2007).

Most taxa suggest the presence of hard-grounds and sup-
port a rocky shore setting, which is also indicated by the 
geological situation. Indirectly, the presence of demo-
sponges and cnidarians such as Actinaria is documented 
by epitoniids and siliquariids. Such paleoenvironments are 
rarely reported from the Ottnangian, which is character-
ised by wide-spread tidal-influenced shelf deposits with 
soft bottoms. Moreover, the poor overlap with older (Egg-
enburgian) and younger (Karpatian) faunas of the Parate-
thys emphasizes the discreetness of the Ottnangian fau-
nas, which still lacks convincing explanation.
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Plate 1

Figs.	1a–1b	 Emarginula nov. sp. 1; silicone mould; NHMW 2014/0379/0001.

Figs.	2a–2b	 Emarginula nov. sp. 2; silicone mould; NHMW 2014/0379/0002.

Fig.	 3	 Fissurella costicillatissima Sacco, 1896; natural cast; NHMW 2014/0379/0003.

Fig.	 4	 Fissurella costicillatissima Sacco, 1896; silicone mould; NHMW 2014/0379/0004.

Figs.	5a–5b	 Fissurella costicillatissima Sacco, 1896; silicone mould; NHMW 2014/0379/0005.

Figs.	6a–6c	 Cellana? danningeri Harzhauser & Landau nov. sp.; holotype; NHMW 2014/0379/0006.

Fig.	 7	 Jujubinus nov. sp; silicone mould; NHMW 2014/0379/0007.

Fig.	 8	 Jujubinus nov. sp; silicone mould; NHMW 2014/0379/0008.

Fig.	 9	 Jujubinus nov. sp; silicone mould; NHMW 2014/0379/0009.

Fig.	 10	 Calliostoma tauromiliare (Sacco, 1896); silicone mould; NHMW 2014/0379/0010.

Fig.	 11	 Calliostoma tauromiliare (Sacco, 1896); silicone mould; NHMW 2014/0379/0011.

Fig.	 12	 Calliostoma tauromiliare (Sacco, 1896); silicone mould; NHMW 2014/0379/0012.

Fig.	 13	 Calliostoma sturi (Hoernes, 1875); silicone mould; NHMW 2014/0379/0013.

Fig.	 14	 Homalopoma nodulus (Eichwald, 1830); silicone mould; NHMW 2014/0379/0014.

Fig.	 15	 Homalopoma nodulus (Eichwald, 1830); silicone mould; NHMW 2014/0379/0015.

Fig.	 16	 Homalopoma nodulus (Eichwald, 1830); silicone mould; NHMW 2014/0379/0016.
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Fig.	 1	 Bolma paratethyca Harzhauser & Landau nov. sp.; silicone mould of holotype; NHMW 2014/0379/0017.

Fig.	 2	 Bolma paratethyca Harzhauser & Landau nov. sp.; silicone mould; NHMW 2014/0379/0018.

Fig.	 3	 Bolma paratethyca Harzhauser & Landau nov. sp.; silicone mould; NHMW 2014/0379/0019.

Fig.	 4	 Bolma paratethyca Harzhauser & Landau nov. sp.; silicone mould; NHMW 2014/0379/0020.

Fig.	 5	 Bolma paratethyca Harzhauser & Landau nov. sp.; silicone mould; NHMW 2014/0379/0021.

Fig.	 6	 Bolma paratethyca Harzhauser & Landau nov. sp.; paratype; NHMW 2014/0379/0022.

Fig.	 7	 Bolma paratethyca Harzhauser & Landau nov. sp.; silicone mould; NHMW 2014/0379/0023.

Figs.	8a–8b	 Bolma paratethyca Harzhauser & Landau nov. sp.; silicone mould of operculum; NHMW 2014/0379/0024.

Fig.	 9	 Tenagodus obtusus (Schumacher, 1817); silicone mould; NHMW 2014/0379/0025.

Fig.	 10	 Tenagodus obtusus (Schumacher, 1817); silicone mould; NHMW 2014/0379/0026.

Figs.	11a–11b	 Calyptraea chinensis (Linnaeus, 1758); silicone mould; NHMW 2014/0379/0027.

Figs.	12a–12b	 Zonarina sp.; silicone mould; NHMW 2014/0379/0028.

Fig.	 13	 Semicassis grateloupi (Deshayes, 1853); silicone mould; NHMW 2014/0379/0029.

Figs.	14a–14b	 Semicassis grateloupi (Deshayes, 1853); silicone mould; NHMW 2014/0379/0030.

Fig.	 15	 Ficus condita (Brongniart, 1823); NHMW 2014/0379/0031.

Plate 2
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Figs.	1a–1b	 Cirsotrema crassicostanomala Sacco, 1891; NHMW 2014/0379/0032.

Fig.	 2	 Scalina subreticulata (d’Orbigny, 1852); NHMW 2014/0379/0033.

Fig.	 3	 Scalina subreticulata (d’Orbigny, 1852); NHMW 2014/0379/0034.

Figs.	4a–4b	 Scalina subreticulata (d’Orbigny, 1852); NHMW 2014/0379/0035.

Fig.	 5	 Epitonium nov. sp.; silicone mould; NHMW 2014/0379/0036.

Figs.	6a–6b	 Nassarius schultzi Harzhauser & Kowalke, 2004; NHMW 2014/0379/0037.

Figs.	7a–7b	 Nassarius striatulus (Eichwald, 1829); silicone mould; NHMW 2014/0379/0038.

Fig.	 8	 Nassarius striatulus (Eichwald, 1829); silicone mould; NHMW 2014/0379/0039.

Fig.	 9	 Nassarius pauli (Hoernes, 1875); silicone mould; NHMW 2014/0379/0040.

Fig.	 10	 Buccinidae indet.; silicone mould; NHMW 2014/0379/0041.

Fig.	 11	 Scalaspira? nov. sp.; silicone mould; NHMW 2014/0379/0042.

Fig.	 12	 Scalaspira? nov. sp.; silicone mould; NHMW 2014/0379/0043.

Fig.	 13	 Metula nov. sp.; silicone mould; NHMW 2014/0379/0044.

Plate 3



111



112

Fig.	 1	 Fusinus nov. sp.; silicone mould; NHMW 2014/0379/0045.

Fig.	 2	 Fusinus nov. sp.; silicone mould; NHMW 2014/0379/0046.

Fig.	 3	 Fusinus nov. sp.; silicone mould; NHMW 2014/0379/0047.

Figs.	4a–4b	 Chicoreus (Triplex) aquitanicus (Grateloup, 1833); silicone mould; NHMW 2014/0379/0048.

Figs.	5a–5b	 Episcomitra sp.; natural cast and corresponding silicone mould; NHMW 2014/0379/0049.

Fig.	 6	 Episcomitra sp.; silicone mould; NHMW 2014/0379/0050.

Figs.	7a–7b	 Sveltia suessi (Hoernes, 1875); silicone mould; NHMW 2014/0379/0051.

Fig.	 8	 Gemmula coronata (Münster in Goldfuss, 1841); silicone mould; NHMW 2014/0379/0052.

Fig.	 9	 Gemmula coronata (Münster in Goldfuss, 1841); silicone mould; NHMW 2014/0379/0053.

Fig.	 10	 Gemmula coronata (Münster in Goldfuss, 1841); silicone mould; NHMW 2014/0379/0054.

Fig.	 11	 Bathytoma nov. sp.; silicone mould; NHMW 2014/0379/0055.

Fig.	 12	 Conilithes cf. dujardini (Deshayes, 1845); silicone mould; NHMW 2014/0379/0056.

Figs.	13a–13b	 Siphonaria cf. vasconiensis Michelin, 1831; NHMW 2014/0379/0057.

Fig.	 14	 Claviscala norica Harzhauser & Landau nov. sp.; silicone mould of holotype; NHMW 2014/0379/0058.

Fig.	 15	 Claviscala norica Harzhauser & Landau nov. sp.; silicone mould of paratype; NHMW 2014/0379/0059.

Fig.	 16	 Claviscala norica Harzhauser & Landau nov. sp.; silicone mould; NHMW 2014/0379/0060.

Plate 4
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