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ABSTRACT

The fossil record of sirenians in the Middle Miocene (Badenian; Langhian-early Serravallian) of the Central Paratethys region (prin-
cipally eastern Austria) is reviewed, and new specimens are described from the localities of Gainfarn, Baden/Rauchstallbrunngraben,
?St. Margarethen, and Retznei (Austria) and Fazekasboda (Hungary). All these are referred to Metaxytherium medium (Desmarest,
1822) Hooijer, 1952, which is the only sirenian here recognized in the Middle Miocene of the Central Paratethys. Thalattosiren pe-
tersi (Abel, 1904) Sickenberg, 1928 is considered a synonym of Metaxytherium medium. This conclusion extends the known geogra-
phic range of M. medium, and is consistent with the hypothesis that European and North African Miocene and Pliocene Metaxy-
therium formed a single, anagenetically-evolving lineage. Although the area in which “Thalattosiren petersi” was thought to occur
(mainly the Vienna Basin) was progressively cut off from other marine basins during the course of the Badenian, and could concei-
vably have supported an endemic sirenian taxon isolated on the northeastern margin of the range of M. medium, the few diagnostic
specimens available do not appear to support this scenario. Metaxytherium medium is considered an ecological generalist among
sirenians, inhabiting tropical to warm temperate shallow marine waters and feeding on seagrasses. lts fossil record in the Central
Paratethys ends with the Badenian, but its lineage continued in the Mediterranean into the Late Pliocene.

Der Fossilbestand der Sirenen im Mittleren Miozan (Badenium; Langhium-friihes Serravallium) der Zentralen Paratethys (im Prinzip
Ostosterreich) wird revidiert und neue Exemplare aus den Lokalitdten Gainfarn, Baden/Rauchstallbrunngraben, ?St. Margarethen,
und Retznei (in Osterreich) und Fazekasboda (in Ungarn) werden beschrieben. Sie alle sind dem Metaxytherium medium (Desma-
rest, 1822) Hooijer, 1952, der einzigen Seekuh des Mittleren Miozans in der Zentralen Paratethys, zugeordnet. Thalattosiren petersi
(Abel, 1904) Sickenberg, 1928 wird als Synonym von Metaxytherium medium betrachtet. Diese Schlussfolgerung erweitert die bis-
her bekannte geographische Verbreitung des M. medium und stimmt auch mit der Hypothese Uberein, dass europaische und nord-
afrikanische, miozéne und pliozéne Metaxytherien eine einzige, sich anagenetisch entwickelnde Linie reprasentieren. Obwohl das
vermutete Verbreitungsgebiet von “Thalattosiren petersi” (vor allem das Wiener Becken) im Laufe des Badenium zunehmend von
anderen marinen Becken abgeschnitten wurde und so die Bildung eines endemischen Taxons am norddstlichen Rand des Ver-
breitungsgebietes von M. medium mdglich gewesen ware, geben die wenigen diagnostischen Exemplare keinen Hinweis darauf.
Metaxytherium medium kann als Generalist unter den Sirenen betrachtet werden, der tropische, warm temperierte, flachmarine
Gewasser bewohnt und dort Seegraser beweidet. Der fossile Nachweis in der Zentralen Paratethys endet mit dem Badenium, im
Mediterran setzt sich die Linie bis in das Pliozan fort.

1. INTRODUCTION

The Miocene fossil record of sirenians in Central Europe is
somewhat limited, but it has been studied for more than a
century and a half and has occasioned a substantial body of
descriptive literature. This literature, unfortunately, applies to
the fossils a confusing and largely outdated array of taxono-
mic names, and presents little coherent paleozoogeographic,
phylogenetic, or evolutionary pattern. In this paper we report
a new occurrence of sirenian fossils in the Vienna Basin, des-
cribe additional unpublished material, revise earlier records
from this and surrounding areas, and attempt to clarify the
Middle Miocene distribution and evolutionary history of sireni-
ans in the central Paratethys.

In an earlier paper Domning and Pervesler (2001) reviewed
Central European sirenian records from the later Early Mioce-
ne (Eggenburgian-Ottnangian), showing that all could be refer-
red to the single species Metaxytherium krahuletzi Depéret,

1895 (Dugongidae: Halitheriinae), which was originally des-
cribed and is still best known from Austria. This species is the
earliest Old World representative of Metaxytherium Christol,
1840, and the progenitor of a Miocene-Pliocene series of chro-
nospecies distributed from Europe to North Africa (Domning
and Thomas, 1987; Carone and Domning, 2007; Bianucci et
al., 2008; Sorbi et al., 2012), which also comprises almost all
of the Neogene sirenians known from that region.

In 2006 a partial skeleton of Metaxytherium was discovered
in Middle Miocene (Badenian) deposits at Gainfarn in the Vi-
enna Basin of Austria. The description of this specimen gives
us the opportunity to extend our earlier study into the Middle
Miocene, by reviewing the fossil record of other sirenians of
that age in the same general region of Europe, and addres-
sing the unresolved question of the validity of the nominal
taxon Thalattosiren petersi (Abel, 1904) Sickenberg, 1928.
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Abbreviations: BLLM = Burgenlandisches Landesmuseum,
Eisenstadt, Austria; BMNH = Natural History Museum, London,
UK; GBAW = Geologische Bundesanstalt, Vienna, Austria;
GITUW = Geologisches Institut, Technische Universitat (for-
merly Technische Hochschule), Vienna, Austria; IPUW = Insti-
tut fir Paldontologie, University of Vienna, Austria; IPUWRG
= Ritter-Gulder collection in IPUW; IPUWWEF = Weinfurter col-
lection in IPUW; IPUWZA = Zapfe collection in IPUW; KUH =
collection from Kuhnring in the Krahuletz-Museum, Eggen-
burg, Austria (KUH 88 is on indefinite loan for display at the
Steinmetzhaus Zogelsdorf, Zogelsdorf, Austria), LPB = Labo-
ratoire de Paléontologie, Université de Bretagne Occidentale,
Brest, France; MAFI = Hungarian Geological Institute, Buda-
pest, Hungary; MNHN = Muséum National d’Histoire Naturel-
le, Paris, France; MPUN = Museo di Paleontologia dell’Uni-
versita di Napoli, Italy; NHMBs = Natural History Museum,
Basel, Switzerland; NHMW = Naturhistorisches Museum, Vi-
enna, Austria; NOELM = Niederdsterreichisches Landesmu-
seum, St. Polten, Lower Austria; PS = specimen listed by Pia
and Sickenberg (1934); SK = S. Karrer collection in NHMW;
STMBV = Stadtmuseum Bad Vo6slau, Lower Austria; TH = Tech-
nische Hochschuhle, Wien; USNM = U.S. National Museum of
Natural History, Smithsonian Institution, Washington, D.C., USA.

In reference to cheek teeth: L = crown length, AW = anterior
width, PW = posterior width, W = total width.

In reference to morphological character states: c. = charac-
ter state as described and numbered by Domning (1994a),
Bajpai and Domning (1997), or Domning and Aguilera (2008);
e.g., ¢. 3(1) refers to state one of character three.

2. GEOLOGICAL SETTING

2.1 VIENNA BASIN

The Vienna Basin (Fig. 1) constitutes a classical area of geo-
logical and palaeontological investigations of Miocene strata.
The basin comprises a structurally complex pull-apart basin at
the junction of the Eastern Alps and the Western Carpathians
(e.g. Wessely, 1988; Decker and Peresson, 1996; Hamilton
et al., 2000; Sabol and Kovag, 2006). The structural evolution
of the Vienna Basin is characterized by successive phases
of compression, strike-slip movements and extension, rela-
ted to compression and lateral extrusion within the Eastern
Alps (Ratschbacher et al., 1991; Decker and Peresson, 1996;
Strauss et al., 2006).

In general, the evolution of the Vienna Basin started during
the Early Miocene (Eggenburgian-Ottnangian-Karpatian) with
the development of a partly non-marine piggyback basin on
top of Alpine thrusts to the northeast of Vienna (Kovac et al.,
1999; Hamilton et al., 2000). Sinistral transtension during the
Early and Middle Miocene led to the formation of small-scale,
rapidly subsiding lows and relatively stable highs during the

FIGURE 1: Relief map of eastern Austria showing the Vienna Basin,
Styrian Basin and Eisenstadt-Sopron Basin with the distribution of Ba-
denian seacow localities.

Badenian and Sarmatian. A renewed marine transgression
started in the early Badenian and reached the southern part
of the basin. Up to 3000 m-thick successions of marls and
sandstones characterize the central parts of the basin, where-
as delta sands and carbonates were deposited at the basin
margins or at shallow depths (Sauer et al., 1992; Weissen-
back, 1996; Seifert, 1996). During Sarmatian and Pannonian
times, salinity oscillated and finally decreased, leading to lim-
nic-fluvial deposits (Harzhauser and Piller, 2004a, 2004b).

The western margin of the southern Vienna Basin shows large
normal or oblique faults that displace marginal sediments such
as deltaic deposits and shallow-marine limestone (Leithakalk)
against fine-grained basin strata (“Tegel”). In the old Sooss
brickyard, faults have been visible that displace Badenian
against Sarmatian strata (Rogl et al., 2008).

Due to the lack of good outcrops, detailed sedimentological
and palaeontological investigations are restricted to a few
natural outcrops and a handful of active pits and exploration
drillings.

The oil industry (mainly OMV) and several research projects
(e.g. Decker et al., 2005; Hinsch et al., 2005) gathered a wealth
of data for the Vienna Basin. The Sooss scientific borehole
(FWF project P13743-BIO) penetrated a succession of early
Badenian (Langhian, Middle Miocene) sediments, starting
from the type section of the Badenian, the old Baden-Sooss
brickyard near Baden (Hohenegger et al., 2008, 2009; Per-
vesler et al., 2008; Wagreich et al., 2008). Papp et al. (1978)
published detailed descriptions of the Badenian stratotype.

The beginning of the Paratethyan Badenian stage approxi-
mately coincides with the beginning of the Langhian stage
(Fig. 2; Hohenegger and Wagreich, 2012). The subdivision of
the Badenian into the Moravian (lower Badenian), Wielician
(middle Badenian) and Kosovian (upper Badenian) reflects
the subdivision in the Vienna Basin based on benthic forami-
nifera into the "Lagenidae Zone", the "Spiroplectammina Zone"
and the "Bulimina/Bolivina Zone". Most characteristic are the
widespread evaporites of the Wielician in the Carpathian Fore-
deep and the Transylvanian Basin. According to this subdivi-
sion, the beginning of the Kosovian coincides with the Serra-
vallian stage.

The lithostratigraphic division of the Badenian sediments in
the Austrian part of the basin is still under debate. The recent
lithostratigraphic chart of Austria (Piller et al., 2004) places
these deposits of the classical “Badener Tegel” into the Baden
Group, which can be subdivided into the Jakubov Formation
and the Lanzhot Formation in the Slovakian part of the basin.
The lower part of the Badenian with the Sooss borehole
correlates to the Lanzhot Formation (e.g. Kovac et al., 2004).

Based on biostratigraphic data, the succession at the Sooss
brickyard can be correlated to the lowermost sequence of the
Badenian, sequence VB 5 or Ba1, which is dated as Lower
Lagenid Zone and parts of the Upper Lagenid Zone (Kovac et
al., 2004; Strauss et al., 2006). The top of this sea-level cycle
has been correlated to the global 14.2 Ma hiatus (Strauss et
al., 2006) and is associated with a major sealevel drop through-



out the Vienna Basin (e.g. Weissenback, 1996).

2.2 EISENSTADT-SOPRON (SuB-)BASIN

This small basin (Fig. 1), nearly in the shape of an equilate-
ral triangle with side lengths of about 20 km, is a sub-basin of
the Vienna Basin. In the north it is limited by the NE-SW tren-
ding Leitha Mountains and the associated SE-dipping Eisen-
stadt fault (Rasser and Harzhauser, 2008). In the east, the ba-
sin is limited by the N-S trending Rust faults. The Rust Moun-
tains separate the basin from the Danube Basin in the east.
The southern margin in E-W orientation from the Brennberg
to the Rosalia Mountains is defined by a crystalline ridge, now
covered by Lower Miocene gravel. Tectonically and palaeogeo-
graphically this relief separates the Eisenstadt-Sopron Basin
from the Styrian Basin complex.

During the Early Miocene (Ottnangian, Karpatian), terrestrial,
lacustrine and fluvial sediments related to the fluvial systems
of the southern Vienna Basin were deposited in the Eisenstadt-
Sopron Basin. During the Early Badenian the first marine in-
gression reached the area. Offshore shoal areas with coral

carpets and corallinacean growth developed during periods of
high sea level in the Middle and late Badenian, as the Leitha
Mountains were covered by the sea.

A marine seaway between the Eisenstadt-Sopron Basin and
the southern Vienna Basin can be supposed in the area of
Wiener Neustadt.

2.3 STYRIAN BASIN

The Styrian Basin (Fig. 1), which is part of the western Pan-
nonian Basin system, was subdivided by swells into different
sub-basins. The main structure, the Middle Styrian Swell, se-
parates the Western from the Eastern Styrian Basin. The base-
ment is formed by the Austroalpine nappe system. Subsidence
of the basin, which started during the early Miocene, probably
during the Ottnangian, was connected with the lateral extru-
sions of crustal wedges along strike-slip faults towards the
Pannonian Basin (Decker and Peresson, 1996; Frisch et al.,
2000). A combination of block rotation, subsidence and uplift
formed the different sub-basins. Large areas were covered by
lava flows during extensive volcanic activity. Extended lignite
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Site #
(Fig:1)

Stage

Collection and Catalogue
Number

Skeletal Elements

References

Vienna Basin

4 |Baden
Rauchstallbrunngraben

late Middle Badenian

NHMW 200720106/0001
(cast in USNM)

juvenile skull

This paper

Staedt. Mus. Bruck a. d. Leitha

lower molar fragment

Pia and Sickenberg, 1934

! ) (PS 3364)
2 Bruck an der Leitha Late Badenian -
Staedt. Mus. Bruck a. d. Leitha ) ) )
(PS 3407) 2 rib fragments Pia and Sickenberg, 1934
. . ) Staedt. Mus. Wiener Neustadt | skullcap, endocast, scapula & vertebra . .
3 Brunn am Steinfeld late Middle Badenian (PS 3337) fragments, ribs Pia and Sickenberg, 1934
NHMW 1857 (PS 3347) cranial & other fragments Pia and Sickenberg, 1934
NHMW 1865 | 1180 (PS 3354) | upper molar fragment Pia and Sickenberg, 1934
GBAW (PS 3355) upper molar fragment Pia and Sickenberg, 1934
Peters, 1867: pl. 7, fig. 2;
NHMW 1850 XVI 21 (PS 3360) |left m2 or m3 Abel, 1904: pl. 1, fig. 18
NHMW 1865 | 1181 (PS 3362) | right m3 Peters, 1867: pl. 7, fig. 1
NHMW 1868 VIII 3 (PS 3365) lower molar Pia and Sickenberg, 1934

Devinska Nova Ves
(=MNeudorf an der March)

Late Badenian

NHMW (PS 3375)

vertebra fragment

Pia and Sickenberg, 1934

GBAW (PS 3378)

“sternum” (misidentified?), vertebra & rib
fragments

Pia and Sickenberg, 1934

NHMW 1906, 1898, & unnum.
(PS 3408-3410)

3 rib fragments

Pia and Sickenberg, 1934

NHMW 1859 V 126, 1854 (PS
3432-3433)

2 juvenile ulnae

Pia and Sickenberg, 1934

IPUWZA(PS 3717) caudal vertebra Pia and Sickenberg, 1934
IPUWWE (PS 3725) rib fragment Pia and Sickenberg, 1934
IPUWZA (PS 3726) right humerus Thenius, 1952: fig. 68
IPUWZA stapes, vertebra fragment, left m2, molar

fragment
IPUW left m1
IPUWRG left scapula Thenius, 1952: fig. 69
NHMW 2012/0156/0001
(Theben-Neudorf; coll. left M2

Kornhuber from the TH WIEN)

GBAW 2006/18/1, 2355 [in part]

partial skull roof of juvenile

Abel, 1904: 107-108

NHMW 1997z0178/1984 (PS
37177)

2 caudal vertebrae

Pia and Sickenberg, 1934

IPUWWF

juvenile thoracic neural arch

NHMW 1997z0178/1983, 1985

stapes, vertebra fragment, left m2, molar
fragment

NHMW 862, 1868 VIII 3, and
unnum. (PS 1778-17797)

tooth fragments; same as the "Suide
indet.” molar fragments listed by Pia and
Sickenberg, 19347

PS 1778-1779 referred to
Sirenia by Thenius, 1952:
109

5 Gainfarn

late Middle Badenian

STMBV/Met/0001

partial skeleton

This paper

Garschént{h)al or
Garschental (Uvaly)*

Late Badenian

NHMW 1859 1 13 (PS 3363)

lower molar

Abel, 1904: 110

GBAW Inv. Nr. 2006/18/1 -6 (PS
3331)

skeleton lacking skull; now lost and
probably destroyed in World War Il
except for distal epiphysis of a radius, 2

Peters, 1867: 309-314; pl.
7, figs. 4-8); Abel, 1904:
107-137, figs. 3, 4,6, 7,

7 Hainburg an der Donau | early Late Badenian (h:;l;t;;&ebz: t!:a;yfhenum carpals, 1 metacarpal, 1 phalanx, left 10, 11, 12; pl. 2, fig. 6; pl.
P ! innominate, & a cervical vertebra 7, fig. 2
NHMW (PS 3352) upper incisor [not seen; Pia and Sickenberg, 1934
questionably referred)
. ?Late Badenian, NHMW 1970/1396/911 (Furst "
8 Hornstein rib fragment

?Sarmatian

Collection #558)

9 | Kienberg (= Kienberk)

late Middle Badenian

GBAW (PS 3421-2)

3 rib fragments

Pia and Sickenberg, 1934

10 Kleinhadersdorf —
Wilhelmsdorf

early Late Badenian

IPUWWF

3 rib fragments

11 | Lindabrunn

Late Badenian

Niederdst. Landesmus. St.
Pélten (F 5412 )

ribs & vertebrae (on exhibition)

NHMW 1890 XX & (PS 3412-
3413);
12 | Loretto Sarmatian NHMW I. a. d, V.A, 18 (PS rib fragments Pia and Sickenberg, 1934
3720);
NHMW unnumbered
. NHMW 1850 XXVI 20 (PS . Peters, 1867: pl. 7, fig. 3;
13 | Mannersdorf Late Badenian 3361) right m3 Abel, 1904: pl. 1, ﬂg.g19
IPUW right M2, left m2
NHMW 1952/37 left mandible fragment with m3
. " NHMW 1970/1396/910 (Fiirst . "
14 | Miillendorf Late Badenian Collection #554) ( right rib
Gerhard Wanzenbdck fragments of skull, scapula, vertebrae, This paper
collection, Gainfarn and ribs of juvenile
NHMW 1883, C.6123, A2945 3 rib fragments
NHMW 1904 (PS 3341) scapula, humerus, & rib fragments Pia and Sickenberg, 1934
15 | Percht(h)oldsdorf late Middle Badenian ;.I4I-(|}I\;¥ 1886 XVII 48 (PS 2 ribs Pia and Sickenberg, 1934
16 | Poysdorf (Poisdorf) early Late Badenian | GBAW (PS 3403) rib fragments Pia and Sickenberg, 1934
17 | Sooss late Middle Badenian | IPUWWF 2 rib fragments
Steinabrunn NHMW 1851 XIIl 59 (PS 33987) | rib Pia and Sickenberg, 1934
18 Late Badenian GBAW (PS 3399) rib fragments Pia and Sickenberg, 1934

(=Steinebrunn)

NHMW 1851 XIIl 60 (PS 3400)

proximal rib fragment

Pia and Sickenberg, 1934

TABLE 1: Fossil sirenian specimens recorded from Middle Miocene (Badenian) deposits of the V ienna Basin and adjacent regions (Central Paratethys).



Site # Collection and Catalogue
(Fig) Site Stage N Skeletal Elements References
Vienna Basin

Vienna, Ottakring-
Dombach

late Middle Badenian

NHMW 1885 (PS, 3367)

subadult skeleton comprising the
“mounted skeleton” (sternum, 12
vertebrae, 32 pairs of ribs) (Wolf sandpit)

Abel, 1904: 108, 131-133

NHMW 1885 (PS 3350, 3368)

immature skeleton comprising right
mandible with ?m2, vertebrae & 23 ribs
(Baumann sandpit)

Abel, 1904: 133

NHMW 1908 103 (PS 3374)

caudal vertebra ("Sandstaette in der
Kipflingstrasse")

Pia and Sickenberg, 1934

partial skeleton, including humerus,

Abel, 1904: 121, pl. 4, fig.

IPUW (PS 3342) partial radius, & ribs 5
IPUW (PS 3370) thoracic vertebra & lumbar vertebra Pia and Sickenberg, 1934
20 | Vienna, Kalksburg ?Late Badenian IPUWWF rib fragments
GITUW (PS 3406) rib fragments Pia and Sickenberg, 1934
NHMW; IPUW? vertebrae & ribs Abel, 1904: 106-107
NHMW 1935 Il 54, SK 4874 rib
? thoracic vertebra Abel, 1904: 105
21 | Voslau late Middle Badenian | K.F.J. Mus. Baden (PS 3415) rib fragments Pia and Sickenberg, 1934
IPUWZA (PS 3724) rib fragment Pia and Sickenberg, 1934
22 | Wallersdorf bei Fischau | Late Badenian NHMW 1897 (PS 3358) left m3 Abel, 1904: pl. 1, fig. 17

Eisenstadt-Sopron Basin

23 | St. Margarethen Late Badenian 3332)

BLLM 32816 (Inv. Nr. 3972 -
3983, 4570, 7309, 7310) (PS

nearly complete skull with scapula,
vertebrae including atlas, & ribs of an
immature animal

Sickenberg, 1928: 293-
323; figs. 1-6; pls. 1-2

BLLM 32815
(locality uncertain)

adult braincase This paper

Marz (= Marczfalva—

24| pgherko-banya)

early Late Badenian

MAFI Ob-3036, Ob-3995-3996,
Ob-3037, Ob-3038, Ob-3040

left & right humeri, right radius-ulna, 2

metacarpals, right m3 (all seem to have
represented the same individual, of which| Schréter, 1917
the skullcap, other molars, 6 vertebrae, &
some ribs were apparently also collected)

25 | Walbersdorf early Late Badenian

NHMW 1938 No. 38, SK 4879

2 rib fragments

Styrian Basin

?Early to Middle

26 | Friedberg oA

3338)

GBAW Inv. Nr. 1927/01/7 -8 (PS

skullcap fragment & 5 rib fragments Ehrenberg, 1927: 105

Gerhard Wanzenback

27 | Retznei early Middle Badenian collection. Gainfarn skullcap with frontals & supraoccipital This paper
Pannonian Basin
juvenile partial skull, right mandible, left
Fazekasboda, Hungary | Late Badenian MAFI unnumbered DP4-M1, right dp4-m1, partial allas, Sor | 1. paper

TABLE 1 CONTINUED

formation occurred in the Western Styrian Basin during the
Early and early Middle Miocene, on top of coarse-grained fan
deposits. The Paratethys Sea flooded the Western Styrian
Basin during the Karpatian (Hohenegger et al., 2009). The
Karpatian/Badenian boundary is marked by angular uncon-
formities and sedimentation gaps (Styrian Unconformity). A
series of marine transgressions of the Badenian Sea followed
on top of the Karpatian deep-water sediments (the Steirischer
Schlier). In the Styrian Basin, the transgressions reached their
greatest extent in the Early Badenian. The correlation of cal-
careous nannoplankton and planktonic foraminiferal events
between the Styrian Basin and the Mediterranean demonstra-
tes similarities caused by marine connections (Hohenegger et
al., 2009).

3. SELECTED SIRENIAN LOCALITIES OF BADENIAN
(LANGHIAN AND EARLY SERRAVALLIAN) AGE IN
THE VIENNA, EISENSTADT-SOPRON AND STYRIAN
BASINS: STRATIGRAPHY, AGE, ENVIRONMENTAL
CHARACTERISTICS AND TAPHONOMY.

Numerous specimens of seacow fossils were collected in a
period of intensified construction activities in the final years of

the Austro-Hungarian Empire. Growing urban centers required

more thoracic neural arches, & 10 or
more ribs

construction material like stones and bricks; new railways
needed tunnels and cuttings. Need of water supply for gro-
wing cities caused the creation of aqueducts. Human power
was an important factor in this period and fossils were not
always destroyed by mechanical excavation. Countless fossil-
bearing localities got lost in the last 100 years and the recon-
struction of their coordinates is sometimes only an approxi-
mation based on old literature.

In the following description of localities, some of which are
indicated in Figs. 1 and 2, three marine basins of Badenian
(Middle Miocene) age, inhabited by the seacow Metaxythe-
rium, are distinguished. The sirenian remains recorded from
these localities are listed in Table 1.

3.1 VIENNA BASIN
3.1.1 BADEN RAUCHSTALLBRUNNGRABEN, LO-
WER AUSTRIA
Quarries SSW of Baden; 16°11.94°E, 47°59.94°N (Fig. 1, #1)
(Baden Group, Leitha limestone, Baden conglomerate, late
Middle Badenian).

South of the road from Baden to the “Gasthof Jagerhaus”,
two levels of abandoned quarries can still be visited, although



they are becoming more and more overgrown by trees. Within
the 60 meters of sediments exposed in these outcrops, a va-
riety of near-shore deposits are developed. The sediments
are time equivalents of the pelitic facies in the center of the
Vienna Basin.

In the deeper quarry, the “Bryozoenmergel” represents a
quieter environment of deposition with not too much wave or
current energy. The upper quarries with medium sandstones,
fine conglomerates, and coarse sandy limestone with irregu-
lar sea urchins (Clypeaster) and the trace fossil Teredolites
represent a higher-energy environment. The following 250 cm-
thick bioturbated layer of fine sand and sandy marl contains
foraminifers (Ammonia beccarii and Elphidium crispum), ost-
racods and clypeasterids. From this layer originates the skull
of a juvenile Metaxytherium.

The section continues with 5 meters of cross-bedded con-
glomerates (deltaic sedimentation) inclined toward the center
of the basin. The section finishes with marly coralline lime-
stone (Piller and Vavra, 1991).

3.1.2 BRUCK AN DER LEITHA, LOWER AUSTRIA
Two quarries on the northern flank of the Spittelberg (=Spi-
talberg), 0.5 km south of train station Bruck an der Leitha;
16°46.961°E, 48°0.794°N (Fig. 1, #2)
(Baden Group, Leitha limestone, ?late Badenian)

C, D, E and F correspond to Zuschin et al., 2007.
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FIGURE 3: Location of the excavation area near Gainfarn (Vienna Basin) with the position of skeletal parts shown in the cadastral map. Sections

Daryl P. DOMNING & Peter PERVESLER

3.1.3 DEVINSKA NOVA VES (=NEUDORF AN DER
MARCH), SLOVAKIA

Sandberg locality; 16°58.66°E, 48°12.084°N (Fig. 1, #4)

(Baden Group, Sandberg Member, late Badenian)

Mesozoic limestone (layer 1 in Svagrovsky, 1978) is cove-
red by Neogene coarse quartz sand with intercalated gravel
horizons (layer 3). The following cross-laminated fine sand
layer contains vertebrate fossils (layer 4). The top of the sec-
tion is formed by further coarser sand layers, carbonate sand-
stone rich in molluscs and coralline algae (layers 5 and 6).
The section is covered by alluvial gravel.

The vertebrate fauna is dominated by teeth, fin rays, verte-
brae and otoliths of fishes. Reptiles like sea turtles (Psepho-
phorus polygonus) are rare. Several examples of seal and
seacow remains are reported from this section. Many of the
seacow bones seem to have gotten abraded during taphono-
mic processes. Wind erosion was proposed by Thenius (1952),
but similar appearance of bone shapes was found in speci-
mens of Metaxytherium krahuletzi from the Eggenburgian area
deposited under water cover (Pervesler et al., 1995; Pervesler
et al.,, 1996; Pervesler et al., 1998; Domning and Pervesler,
2001), and in sirenian specimens from several other parts of
the world (Domning, unpublished).

Sedimentology and faunal composition support a near-shore

interpretation with periods of higher hydrodynamic energy. That
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01-rib
02-rib

003A-vertebra thoracic

03B-vertebra thoracic
04-?

05-neural arch
06-neural arch
07-vertebra cervical

08-vertebra cervical neural arch
fragment [glued to 7]

09-vertebra thoracic
10-innominate R
11-?femur R

12-transverse process lumbar?

13-humerus R
14-squamosal L
15-radius-ulna R
16-tooth m3 L
17-bone indet.
18-tooth M1 R
19-vertebra thoracic
20-humerus L
21-?

22-rib

23-jugal L
24-scapula L
25-scapula R
26-rib?

27-rib

28-rib

29-rib

30-rib

31 -vertebra
32-?

33 -rib

34-rib

35-rib

36-rib?
37-mandibles L & R,

71-rib L

72-neural arch

73-transverse
process lumbar?

74-rib?

75-?

76-neural spine

77-vertebra caudal

78-vertebra sacral

79-?

80-neural arch

81-vertebra caudal

82-vertebra caudal

83-vertebra caudal

84-vertebra caudal

85-bone fragments + S12

86-vertebra thoracic

87-vertebra lumbar

88-braincase

89 -squamosal R

vertebrae cervical &

thoracic, ribs, etc.

38-vertebra cervical 2 (axis)

39-manubrium, rib L1
40-rib
41-?
42-vertebra thoracic
43-rib
44-rib
45-rib?
46-rib
47-rib
48-rib
49-rib
50-rib
51-rib
52-rib
53-rib
54-vertebra thoracic
55-rib R37?
56-neural arch
57-vertebra
thoracic;
3 rib sections
58-rib R
59-rib L
60-vertebra
61-rib
62-rib
63-rib
64-xiphisternum
65-rib
66-rib
67-rib
68-rib
69-vertebra thoracic
70-vertebra
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FIGURE 4: A: Sedimentary profile with position of the seacow ske-
leton (STMBV/Met/0001) on top of a clast layer. B: Distribution of as-
sociated skeletal parts deposited in a supine position.

could also explain the generally disarticulated or dissociated
occurrence of vertebrate remains.

3.1.4 GAINFARN, LOWER AUSTRIA

Excavation area in farmland on the north slope of the "Vei-
tinger Gebirge" south of the village of Gainfarn; 16°11°E, 47°
56.72°N (Fig. 1, #5)

(Baden Group, late Middle Badenian)

Seven trenches were excavated in the farmland about 1.3
km south of the village of Gainfarn (Fig. 3) during a university
field course in the year 2000. The purpose was the study of
fine-scale palaeocommunity dynamics (Zuschin et al., 2007).
The first evidence of fossil seacows in Gainfarn was a sca-
pula (IPUW 1007) found in section D approximately 321 me-
ters above sea level.

In 2006 the private collector Gerhard Wanzenbdéck from Gain-
farn made an important seacow discovery. The subsequent
scientific excavation by the Department of Palaeontology of
the University of Vienna yielded an associated but disarticu-
lated, rather complete skeleton of a mature seacow positio-

Xiphistern um

ned on top of a clast layer (sampling level E2 in Zuschin et
al., 2007) at around 326 meters above sea level (Figs. 4, 5).
The stratigraphic position of the seacow layer is late Langhian
(late Middle Badenian). The sequence stratigraphic framework
of the section is made up of three fully marine depositional
units, which consist of siliciclastic, pelitic, and sandy to gra-
velly shallow-water deposits. The marine benthic faunas in
this succession primarily occur as autochthonous and storm-
influenced, level-bottom assemblages (Zuschin et al., 2007).

The skeleton (STMBV/Met/0001, described below) was found
in supine position, dispersed over an area of more than 16 m’.
Cervical vertebrae, a great number of thoracic vertebrae, the
sacral vertebra and some caudal vertebrae, most of the ribs,
fragments of sternum and shoulder blades, both humeri, both
forearms, pelvis, femur, and the mandibles were located within
this bone cluster. The isolated skull was found at a distance of
around 4 meters from the center of the bone accumulation
(Fig. 4B).

The skeleton is on exhibition in the Museum of Bad Véslau.

3.1.5 GARSCHONTHAL = GARSCHENTHAL

(= Uvaly, Czech Republic), 4 km W of Feldsberg (= Valtice,
Czech Republic)

Quarry; ?16°40.832'E, 48°44.837'N (Fig. 1, #6)

: "Humerus R
Radius-Ulna R

'Mandlbles L&R

FIGURE 5: View of seacow skeleton (Gainfarn specimen, STMBV/Met/0001) in the course of excavation.



(Baden Group, Leitha limestone, late Badenian)

Moritz Hornes (1848) mentions fossils collected by Joseph
Poppelack (architect of Prince Liechtenstein in Feldsberg)
from the Leitha limestone of Garschenthal (between Feldsberg
and Steinabrunn): "A tooth of Halianassa collinii, Meyer (re-
mains of which have hitherto been found only in the tertiary
sand of Linz and in the millstone-molasse of Wallsee), teeth