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Abstract

The rodents Cricetodon meini, Democricetodon mutilus, Democricetodon cf. gracilis, Megacricetodon
minor, Eumyarion sp., Spermophilinus besanus and Prodryomys satus were recovered from the localities
Mühlbach and Grund in the Molasse Basin of Lower Austria, and Eumyarion cf. weinfurteri was found in
Niederleis in the Northern Vienna Basin. The most abundant rodent, C. meini, is an immigrant from SW-
Asia. In the Middle Miocene (MN5) it migrated from Southeast to Central Europe, ultimately reaching
Western Europe and becoming extinct at the end of MN5. Its first and last occurrence in the Molasse Basin
of Bavaria is below the "Brock" horizon (i.e. before the Ries event dated at 14.9 ma). In the Alpine Molasse
Basin of Austria it was recovered from the upper Grund beds, which were identified based on the marine
fauna to represent the late Lower Lagenidae Zone. C. meini and other burrowing cricetids and Spermo-
philinus hint at dry, woody environments with a low ground water table, and at more dry than humid cli-
matic conditions locally.

Key words: Rodents, Grund beds, Mühlbach, Grund, Molasse Basin, Niederleis, Vienna Basin, Ries im-
pact, biostratigraphy, late MN5, Early Badenian, late Lower Lagenidae Zone.

Zusammenfassung

Die Fundstellen Mühlbach und Grund im Molassebecken Niederösterreichs erbrachten folgende Nagetiere:
Cricetodon meini, Democricetodon mutilus, Democricetodon cf. gracilis, Megacricetodon minor,
Eumyarion sp., Spermophilinus besanus und Prodryomys satus. Aus Niederleis im nördlichen Wiener
Becken wird Eumyarion cf. weinfurteri beschrieben. Das dominierende Faunenelement ist C. meini, ein
Einwanderer aus SW-Asien. Im Mittel-Miozän (MN5) verbreitete er sich von Griechenland über
Mitteleuropa nach Westeuropa und starb gegen Ende der Säugtierzone MN5 wieder aus. In der bayerischen
Molasse wurde C. meini unmittelbar unter dem "Brock" Horizont, d.h. vor dem Ries Impakt (14.9 Ma)
nachgewiesen. Die Österreichischen Funde von C. meini stammen aus den oberen Grunder Schichten der
Molassezone. Sie wurden auf Grund der marinen Fauna in die späte Untere Lageniden Zone eingestuft.

Das Vorherrschen grabender Nagetiere (des Erdhörnchens Spermophilinus und diverser Hamsterverwandter,
vor allem von C. meini) und das fast völlige Fehlen einer Gliridae-Eomyidae-Petauristidae-Vergesellschaf-
tung geben Hinweise auf Lebensräume mit niedrigem Grundwasserspiegel, auf trockene Waldlandschaften
und lokal auf ein eher trockenes als feuchtes Klima.
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Introduction

The investigated rodents were recovered from three localities: Mühlbach, Grund and
Niederleis. Mühlbach and Grund are located in the Molasse Basin in Lower Austria,
Niederleis in the north of the Vienna Basin. For localization see textfigure1. The fossil
sites are artificial outcrops investigated by the Paleontological Institute of the University
of Vienna, the Geological Survey and the Museum of Natural History, Vienna (1996,
1998, 1999, 2000). Sediments and fossils of these sections display marine conditions.
Only few remains of terrestrial vertebrates such as mammals, reptiles, birds and amphib-
ians are transported into these marine environments. The sections Grund and Niederleis
yielded only a few rodent teeth and jaws. In Grund, fossils were recovered from the mol-
lusc-shill-layers of two sections (GRU-F-11, GRU-B1-1) and from washed samples of
the same layers (ROETZEL et al. 1999b: Abb. 19). Only one rodent tooth is available from
Niederleis. Numerous rodent remains from Mühlbach were recovered by washing two
large samples Mü1 and Mü2, in total about 700 kg sediment. For detailled localization see
ROETZEL (this volume). The latter rodent fauna is not diverse, but highly relevant for strati-
graphical and paleoecological interpretations, and for marine-continental correlations. 

Tab. 1: List of rodents from Mühlbach, Grund and Niederleis.

stratigraphical stratigraphical 

Mühlbach: ranges Grund: ranges

Cricetodon meini MN5 FAD+LOD Cricetodon meini MN5 FAD+LOD

Democricetodon mutilus MN4-7 Democricetodon mutilus MN4-7

Democricetodon cf. gracilis MN4-6

Megacricetodon minor MN5-9 stratigraphical 

Eumyarion sp. Niederleis: ranges

Spermophilinus besanus MN4-5 Eumyarion cf. weinfurteri MN4-6

Prodryomys satus MN5 FAD+LOD

For washing, sieves with mesh sizes of 0.5, 2.0 and 5.0 mm were used. SEM-photos of
the fossils were taken with a Philips XL 20 scanning electron microscope at the
Biozentrum/University of Vienna. The measurements were made with a Leica WILD
M8 stereo microscope. For comparative studies, rodent collections from the localities
listed below were available (Coll. NHMW and BSM): 
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Textfig. 1

Coll. NHMW: Vieux Collonges (F), Sansan (F), La Grive (F), Goldberg (D), Vermes 1
(CH), Rümikon (CH), Mettlen 4 (CH), Obergänserndorf (A) and Teiritzberg (A). Coll.
BSM: Unterneul 1a (D), Ziemetshausen 1a, 1c (D) and Vieux Collonges (F).

Abbreviations

FAD = first appearance datum A = Austria

LOD = last occurrence datum CH = Switzerland

OSM = Upper Freshwater Molasse (=Obere Süßwassermolasse) CZ = Czech Republic

NHMW = Naturhistorisches Museum Wien * = type locality

BSM = Bayerische Staatssammlung München ma = million years

F = France MN = Neogene mammal units

D = Germany N = number of specimens

DAXNER-HÖCK: Cricetodon meini and other rodents from Mühlbach and Grund 269

©Naturhistorisches Museum Wien, download unter www.biologiezentrum.at



Taxonomic description

Order Rodentia BOWDICH, 1821

Family Sciuridae GRAY, 1821

Genus Spermophilinus de BRUIJN & MEIN, 1968

Spermophilinus besanus CUENCA, 1988 (Tab. 2; Plate 1, a-i)

L o c a l i t y  and s t r a t i g r a p h y : Mühlbach a. Manhartsberg (Mü1 and Mü2),
Lower Austria; brownish silt of the Gaindorf Formation, (see ROETZEL 2003, this vol-
ume), Lower Badenian, MN5.

T y p e   l o c a l i t y : Vargas 1A (Spain); MN4

S t r a t i g r a p h i c a l   r a n g e : MN4-MN5

M a t e r i a l  (from samples Mü1 and Mü2): 24 teeth and 2 fragments 

Mü1: 3 P4 r, 2 M1/2 r, 1 p4 l, 1 p4 r, 1 m1 r, 2 m2 r (NHMW2002z0138/0001-0004).

Mü2: 1 M3r, 1 p4 r, 1 m1 r, 1 m1 l, 3 m2 l, 3 m2 r, 1 m3 l, 3 m3 r
(NHMW2002z0139/0001-0006).

Tab. 2: Measurements (in mm) of Spermophilinus besanus CUENCA, 1988 from Mühlbach.

Length Width
Range mean stdev N Range Mean stdev

P4 1.45-1.50 1.47 0.0288 3 — 1.50 0.0000

M1/2 1.60-1.65 — 0.0000 2 — 2.05 0.0000

M3 — 2.00 0.0000 1 — 1.90 0.0000

p4 1.40-1.50 1.45 0.0500 3 1.10-1.15 1.13 0.0288

m1 1.65-1.70 1.67 0.0289 3 1.55-1.75 1.65 0.1041

m2 1.50-1.80 1.70 0.1000 8 1.70-1.95 1.79 0.0863

m3 1.95-2.00 1.84 0.1031 4 1.55-2.00 1.75 0.1871

R e m a r k s : Spermophilinus arrived as an immigrant in Europe in the Early Miocene
(MN4), it dispersed rapidly all over Europe and became extinct in the Early Pliocene.
The genus is known from considerably older faunas in Central Anatolia (de BRUIJN

1998: 102) and from the Early Miocene of Mongolia (described as Sciuridae indet. in
HÖCK et al. 1999: Fig. 21/5) and is therefore considered to be of Asian origin. In Europe,
four species are recognized: S. besanus CUENCA, 1988; S. bredai (VON MEYER, 1848); S.
turolensis de BRUIJN & MEIN, 1968; and S. giganteus de BRUIJN, DAWSON & MEIN, 1970.
These subsequent species do not differ significantly by morphological characters but
have long been known to show size increase through time. De BRUIJN (1995: Fig.1) ver-
ified this trend to be gradual by plotting the mean length of the M1/2 from a number of
Spermophilinus associations against time. S. besanus is oldest and smallest, with a mean
M1/2 length around 1.5-1.6 mm. The subsequent S. bredai has mean measurements
around 1.7-1.8 mm, S. turolensis around 2.0-2.1mm, and S. giganteus around 2.3 mm;
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the latter is the youngest. Although ranging between besanus and bredai, the specimens
from Mühlbach (Tab. 2) are attributed to S. besanus.
Following de BRUIJN’s species concept, S. besanus is distributed all over Europe, rang-
ing from MN4 to MN5 (DAXNER-HÖCK 1998b: 372)

Family Gliridae THOMAS, 1897

Genus Prodryomys MAYR, 1979

Prodryomys satus MAYR, 1979 (Tab. 3; Plate 1, j - l)

L o c a l i t y and s t r a t i g r a p h y : Mühlbach a. Manhartsberg, Lower Austria; brown-
ish silt of the Gaindorf Formation, sample Mü1 (see ROETZEL this volume), Lower
Badenian, MN5.

T y p e   l o c a l i t y : Sandelzhausen (Germany); MN5

S t r a t i g r a p h i c a l   r a n g e: MN5

M a t e r i a l  (from sample Mü1): 1 M2 r, 1 p4 r, 1 m2 r and 3 fragmentary molars
(NHMW2002z0140/0001-0004).

Tab. 3: Measurements (in mm) of Prodryomys satus MAYR, 1979 from Mühlbach (Mü1).

Length N Width

M2r 0.95 1 1.10

p4r 0.70 1 0.70

m2r 1.00 1 0.95

R e m a r k s : P. satus has medium-sized, very low crowned teeth. The lophs are thin,
the valleys are flat and wide. The four main lophs of upper molars are lingually con-
nected by the endoloph. The anterior centroloph is longer than the posterior one. The
lower m2 is wide; it has four main lophs and a relatively long centrolophid. There are
two extra ridges, a small one in the anterior valley and a longer one in the posterior val-
ley. P. satus from Mühlbach has slightly smaller tooth measurements than the specimens
from Sandelzhausen and Puttenhausen (WU 1990) in Germany and from the Austrian
localities Teiritzberg and Obergänserndorf (DAXNER-HÖCK 1998 b). As far as known to
date, P. satus ranges from the early to the late MN5.

Family Cricetidae ROCHEBRUNE, 1883

Genus Democricetodon FAHLBUSCH, 1964

Democricetodon mutilus FAHLBUSCH, 1964 (Tab. 4; Plate 2, a-i)

Democricetodon mutilus - ROETZEL et al. : 331

L o c a l i t y and s t r a t i g r a p h y : Mühlbach a. Manhartsberg (Mü1 and Mü2),
Lower Austria, brownish silt of the Gaindorf Formation (see ROETZEL this vol-
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ume), and Grund (GRU-F-11), Lower Austria; sand of the Grund Formation
(ROETZEL et al.1999: 328: Abb. 19), Lower Badenian, MN5.
T y p e   l o c a l i t y : Langenmoosen (Germany), MN5
S t r a t i g r a p h i c a l   r a n g e : MN4-MN7.
M a t e r i a l  from Grund (GRU-F-11): 1 M2 r (NHMW2002z0144/0001).
Measurements: Length = 1.40 mm, Width = 1.25 mm
Material from Mühlbach (Mü1, Mü2): 
Mü1: 3 M2 l and 8 molar fragments (NHMW2002z0143/0001).
Mü2: 2 M1 l, 5 M1 r, 4 M2 l, 2 M2 r, 1 M3 r, 1m1 l,1 m1 r, 4 m2 l,1 m3 r and 5
molar fragments (NHMW2002z0142/0001-0009).

Tab. 4: Measurements (in mm) of D. mutilus from Mühlbach (Mü1 and Mü2).

Length Width
Range mean stdev N Range Mean stdev

M1 1.75-1.90 1.84 0.069 7 1.20-1.25 1.24 0.020

M2 1.35-1.50 1.41 0.063 9 1.20-1.25 1.10 0.022

M3 — 1.10 0.000 1 — 1.05 0.000

m1 — 1.55 0.000 1 — 1.23 0.000

m2 1.40-1.45 1.44 0.025 4 1.40-1.45 1.79 0.029

m3 — 1.35 0.000 1 — 1.05 0.000

R e m a r k s : The teeth from Mühlbach and Grund correspond with D. mutilus in size
and molar morphology. The main characters are: Anterocone of M1 narrow and of
asymmetrical shape, no labial spur of the anterolophule, length of mesoloph varying
from short to long, metalophule of M1 posterior, metalophule of M2-3 transverse, pro-
tolophule of M1-3 double; short anteroconid of m1, mesolophid of m1-3 absent or short,
lingual anterolophid of m2 weak.

The four species D. franconicus, D. crassus, D. hispanicus and D. gracilis differ from
D. mutilus by smaller sizes and the longer mesolophid. D. vindobonensis and D. gail-
lardi differ by the long mesoloph(id), the labial spur of the anterolophule of M1, and by
the tendency of m1 to have an ectomesolophid.

D. mutilus was recovered and described from many European localities, i.e. in Germany,
Switzerland, Austria and in France. Although the species ranges from MN4 to MN7, it
is most abundant in MN5 (DAXNER-HÖCK 1998b: 377).

Democricetodon cf. gracilis FAHLBUSCH, 1964

L o c a l i t y and s t r a t i g r a p h y : Mühlbach a. Manhartsberg (Mü2), Lower Austria,
brownish silt of the Gaindorf Formation, Lower Austria (see ROETZEL 2003, this vol-
ume), Lower Badenian, MN5.

T y p e   l o c a l i t y : Sandelzhausen (Germany), MN5
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S t r a t i g r a p h i c a l   r a n g e : MN4-6.

M a t e r i a l  (from Mü2): 1 M2 l (NHMW2002z0141/0001).

M e a s u r e m e n t s : Length = 1.20 mm, Width = 1.20 mm 

R e m a r k s : The small size, the double protolophule and double metalophule, and the
relatively long mesoloph indicate the tooth to be D. gracilis. The species is very com-
mon in faunas from the Bavarian and Swiss Molasse. In Austria (DAXNER-HÖCK 1998a
and 1998b) it was recovered from the localities Oberdorf (MN4), Obergänserndorf
(MN5) and Teiritzberg (MN5).

Genus Eumyarion THALER, 1966

Eumyarion cf. weinfurteri (SCHAUB & ZAPFE, 1953) (Plate 2, n)

L o c a l i t y and s t r a t i g r a p h y : Niederleis, Lower Austria, Lower Badenian, MN5.

T y p e   l o c a l i t y : Neudorf / fissure (Slovakia), MN6

S t r a t i g r a p h i c a l  r a n g e : MN4-6.

M a t e r i a l : 1 M2 l (NHMW2002z0147/0001).

M e a s u r e m e n t s : Length = 1.50 mm, Width = 1.40 mm 

R e m a r k s : The molar morphology and measurements (length, width and height of the
crown) are within the variation of E. weinfurteri. The species is very common in early to
middle Miocene faunas. In Austria (DAXNER-HÖCK 1998a and 1998b) it was recovered
from the localities Oberdorf (MN4), Obergänserndorf (MN5) and Teiritzberg (MN5).

Eumyarion sp.

L o c a l i t y and s t r a t i g r a p h y : Mühlbach a. Manhartsberg (Mü2), Lower Austria,
brownish silt of the Gaindorf Formation, Lower Austria (see ROETZEL 2003, this vol-
ume), Lower Badenian, MN5.

T y p e   l o c a l i t y : Sansan (France), MN6

S t r a t i g r a p h i c a l   r a n g e : MN5-7.

M a t e r i a l   (from Mü2): 1 fragmentary m1 r (NHMW2002z0148/0001).

M e a s u r e m e n t s : Length = 2.00 mm, Width = 1.30 mm 

R e m a r k s : Size and morphology indicate some relationship with E. weinfurteri and
E. medius, but for species determination the material is too poor.

Genus Megacricetodon FAHLBUSCH, 1964

Megacricetodon minor (LARTET, 1851) (Tab. 5; Plate 2, j-m, o)

L o c a l i t y and s t r a t i g r a p h y : Mühlbach a. Manhartsberg, Lower Austria; brown-
ish silt of the Gaindorf Formation, sample Mü1 and Mü2 (see ROETZEL 2003, this vol-
ume), Lower Badenian, MN5.
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T y p e   l o c a l i t y : Sansan (France), MN6

S t r a t i g r a p h i c a l   r a n g e : MN5-9

M a t e r i a l  (from samples Mü1 and Mü2): 11 molars, 2 molar fragments and a frag-
mentary left mandible.

Mü1: 1 M1 l, 1 M2 r 1 m1 r, 1 m2 l, 2 m2 r (NHMW2002z0146/0001-0002).

Mü2: 1 M1 l, 1 M2 l, 1 M2 r, 2 m1 r (NHMW2002z0145/0001-0003).

Tab. 5: Measurements (in mm) of Megacricetodon minor (LARTET, 1851) from Mühlbach (Mü1
and Mü2).

Length Range N Width Range

M1 1.55-1.60 2 1.00-1.00

M2 1.15-1.20 3 0.95-1.00

m1 1.40-1.40 3 0.90-0.90

m2 1.10-1.15 3 0.90-1.00

R e m a r k s : The morphology of the present molars is characterized as follows: m1
has a simple, high and rounded anteroconid; mesoloph(id) of medium length or long;
anterocone of M1 well split; paracone spur of M1-2 present. For comparison, teeth of
M. minor from the type locality Sansan and of M. collongensis from the type locality
Vieux Collonges were studied. They turned out to be very similar in morphology and
size. Some morphotypes of M. minor are almost identical with M. collongensis, and
even the tooth measurements overlap. In my opinion the M. minor-collongensis - tax-
onomy requires new investigations. For the time being the Mühlbach specimens were
determined as M. minor.
In Spain (DAAMS et al. 1999) M. collongensis ranges from the upper MN4 to the end of
MN5 (Aragonian local zones C-E), and M. minor ranges from MN6 to the lower MN9
(local zones G1-H). In Central Europe (HEISSIG 1997) an evolutionary Megacricetodon-
line goes along with size increase of the subsequent species: M. aff. collongensis (MN4)
- M. bavaricus (early MN5) - M. aff. bavaricus (middle MN5) - M. lappi (late MN5).
Towards the end of MN5 the large-sized M. lappi co-occurred with the small immigrant
M. minor. Then M. lappi became extinct, but M. minor survived until the early Vallesian
(KÄLIN & ENGESSER 2001).

Genus Cricetodon LARTET, 1851

Cricetodon meini FREUDENTHAL, 1963 (Tab. 6-7; Plate 3, a-h)

Cricetodon sp. - ROETZEL et al.: 331

L o c a l i t y and s t r a t i g r a p h y : Mühlbach a. Manhartsberg (Mü1 and Mü2),
Lower Austria, brownish silt of the Gaindorf Formation (ROETZEL 2003, this volume), 
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and Grund (GRU-B1-1 and GRU-F-11), Lower Austria; sand of the Grund Formation
(ROETZEL 1999: 328, Abb.19), Lower Badenian, MN5.

T y p e   l o c a l i t y : Vieux Collonges, MN5

S t r a t i g r a p h i c a l   r a n g e : MN5 

M a t e r i a l  from G r u n d :

GRU-B1-1: 1 maxilla without teeth (NHMW2002z0152/0001).

GRU-F-11: 1 jaw without teeth, and 1 M1 l (NHMW2002z0151/0001-0002).

Measurements of M1l: Length = 2.75 mm, Width = 1.85 mm

M a t e r i a l  from M ü h l b a c h :

Mü1:1 M2 l, 2 M2 r, 1 M3 l, 3 M3 r, 1 m1 l, 1 m1 r, 3 m2 l, 3 m2 r, 1 m3 r and some
molar fragments (NHMW2002z0149/0001-0006).

Mü2: 2 M1 r, 1 M1-2 l, 4 M1 l, 1 M2 l, 4 M2 r, 5 M3 l, 2 M3 r, 3 m1 l, 3 m1 r, 4m2 r,
4 m3 l, 1m3 r and numerous molar fragments (NHMW2002z0150/0001-0003).

Tab. 6: Measurements (in mm) of C. meini from Mühlbach (Mü1 and Mü2).

Length Width
Range mean stdev N Range Mean stdev

M1 2.35-2.80 2.59 0.141 7 1.70-1.95 1.81 0.093

M2 1.95-2.30 2.13 0.125 9 1.55-1.90 1.78 0.130

M3 1.60-2.10 1.84 0.152 11 1.50-1.80 1.62 0.103

m1 2.25-2.65 2.35 0.139 8 1.45-1.60 1.52 0.053

m2 2.15-2.30 2.21 0.055 10 1.60-1.75 1.67 0.071

m3 2.15-2.30 2.20 0.055 6 1.65-1.75 1.69 0.038

D e s c r i p t i o n  (Plate 3; a-h):

The anterocone of the four-rooted M1 consists of two cusps of about equal size. The
anterolophule connects the protocone with the lingual part of the anterocone. A cingu-
lum beween the labial part of the anterocone and the paracone closes the anterosinus.
There is a weak cingulum between the paracone and the metacone. A posterior paracone
spur is present in all specimens. The mesoloph is short. The protolophule and the met-
alophule are posterior. There is no posteroloph and no posterosinus.

The four-rooted M2 has a well-developed anteroloph. It has a labial and a lingual arm
and is connected with the protoloph. The paracone has a pronounced paracone spur. The
mesoloph is short or of medium length. The protolophule and the metalophule are pos-
terior. The lingual sinus is directed forwards. There is no posteroloph.

The three-rooted M3 is variable in length. The larger specimens are similar to the M2.
They have a long mesoloph but a reduced metacone and hypocone. The shorter speci-
mens lack the mesoloph.
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The anteroconid of the m1 has a central position. In all specimens it is connected with
the protoconid. The posterior metalophulid is always present, the anterior one is present
in six out of eight specimens. The mesolophid is absent or short. Sometimes there is a
very short ecomesolophid. The hypolophulid is anterior. The posterolophid is strong.
The m2 has a strong labial and no lingual anterolophid. The metalophulid is anterior.
The mesolophid is short and sometimes directed forwards. One m2 has a weak
ectomesolophid. The posterolophid is strong.

The m3 is almost as long as the m2. The mesolophid is short or of medium length and
directed transversally or posteriorly. The posterior part of m3 is reduced.

D i s c u s s i o n : C. meini is one of the small-sized species of Cricetodon. The origi-
nal diagnosis was given by FREUDENTHAL (1963: 71). MEIN & FREUDENTHAL (1971: 6)
renewed the diagnosis and separated the smaller species C. meini from the larger C.
aureus, both species known from the type locality Vieux Collonges. Besides morpho-
logical differences, C. meini is smaller than all European species assigned to the genus
(i.e. C. sansaniensis LARTET 1851, C. lavocati FREUDENTHAL 1966, C. aureus MEIN &
FREUDENTHAL 1971, C. jotae MEIN & FREUDENTHAL 1971, C. albanensis MEIN &
FREUDENTHAL 1971, C. aguirrei SESE 1977, C. hungaricus KORDOS 1986, C. bolligeri
RUMMEL 1995, C. jumaensis RUMMEL 2001) ranging from MN5 to MN9. There is only
one exception, C. aliveriensis from Aliveri in Greece. It is the smallest and has a more
primitive molar morphology; it is also the eldest (MN4) European species (HOFMEIJER

& de BRUIJN 1988).

According to DE BRIUJN et al. (1993) at least six more Cricetodon species are known
from Asia Minor ranging from MN1 to MN7/8: i.e. C. pasalarensis (TOBIEN 1978), C.
candirensis (TOBIEN 1978), C. cariensis (SEN & UNAY 1979), C. versteegi de BRUIJN et
al. 1993, C. kasapligili de BRUIJN et al. 1993, C. tobieni de BRUIJN et al. 1993, and C. n.
sp.1-3. The oldest occurrences (MN1-3) of Cricetodon from Anatolia comprise a limit-
ed number of species that have never been found in Europe. Diversification started in
MN4 and was accompanied by migration westwards. 

Cricetodon first migrated from Anatolia to SE-Europe (C. aliveriensis / Aliveri / MN4
and C. meini / Komotini / MN5 - both occurrences in Greece); then it reached Central
and Western Europe (C. meini / MN5). During MN6-8, Cricetodon reached its maxi-
mum geographic range and species diversification, and finally the last species, C. lavo-
cati from Spain, became extinct in MN9. Following de BRUIJN et al. (1993: 206), the C.
versteegi from Kilcak 3a in Anatolia (MN1), C. aliveriensis (MN4) and C. meini (MN5)
may represent one evolutionary line. The Asian ancestry and the occurrences of C. mei-
ni in Greece, Central Europe and France point to a migration from East to West. C. mei-
ni was recorded from Middle Miocene (MN5) localities of SE-Europe (Komotiny/Greek
Thrace) and Central and Western Europe almost simultaneously. Some Cricetodon
occurrences (Strakonice and Wannentobel 2) from the late MN5 and/or the MN5/6 tran-
sition are rather poor in tooth numbers. These C. aff. meini determinations are not reli-
able, and the stratigraphicalal relevance is limited. (Tab. 7).

In the type locality Vieux Collonges, C. meini is associated with C. aureus, which dif-
fers from the former by significantly larger molar measurements. The differences in
molar morphology are minor and cannot be verified based on small tooth numbers.
Recently some Cricetodon-occurrences from the fissure fillings of the Franconian Alb
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in Germany (Petersbuch 32, 33, 38, 39) were identified to be intermediate between C.
meini and C. aureus in molar morphology and size, and they were described as C. aff.
aureus. All these determinations are based on rich materials and are well comparable
with the occurrences from Goldberg and Steinberg deposits from the crater lake in the
"Nördlinger Ries" (RUMMEL 2000). 

Tab. 7: Occurrences of Cricetodon meini, C. aff. meini, C. aureus and C. aff. aureus in Europe

C. meini Vieux Collonges (F)* MN5 MEIN & FREUDENTHAL (1971: 7 ff.)

C. meini Komotini (G) MN5 BRUIJN & MEULEN (1979: 205)

C. meini Mühlbach (A) MN5 present paper

C. meini Grund (A) MN5 present paper

C. meini Petersbuch 41 (D) MN5 RUMMEL (2000: 150)

C. meini Ziemetshausen 1a, 1c (D) MN5 BOLLIGER (1994: Tab.2), RUMMEL (2000: 163)
= C. aff. meini BOON (1991: 95 f.)

C. meini Ebershausen (D) MN5 BOLLIGER (1994: Tab.2), RUMMEL (2000: 163)
= C. aff. meini BOON (1991: 95 f.)

C. aff. meini Edelbeuren-Maurerkopf D) MN5 SACH (1999:  63 ff., 90)

C. aff. meini Strakonice (CZ) MN5 FEJFAR (1974: 141)

C. aff. meini Wannentobel 2 (D) MN5/6 SACH (1999: 63 ff., 94)

C. aureus Vieux Collonges (F)* MN5 MEIN & FREUDENTHAL (1971: 26)

C. aureus Pont Levoy-Theney (F) MN5 BRUIJN et al. (1992: 111)

C. aff. aureus Petersbuch 38 (D) MN6 RUMMEL ( 2000: 151)

C. aff. aureus Petersbuch 39 (D) MN6 RUMMEL ( 2000: 151)

C. aff. aureus Petersbuch 32 (D) MN6 RUMMEL ( 2000: 154)

C. aff. aureus Petersbuch 33 (D) MN6 RUMMEL ( 2000: 154)

C. aff. aureus Goldberg (D) MN6 RUMMEL ( 2000: 163)

C. aff. aureus Steinberg (D) MN6 RUMMEL ( 2000: 163)

C. aff. aureus Laimering 2/3 (D) MN6 BOLLIGER (1994: Tab.2)

Stratigraphy (Tab. 8)

The vertebrate faunas from Mühlbach and Grund were recovered from the higher part
of the Grund beds ("Obere Grunder Schichten") in the Alpine Molasse Basin in Lower
Austria and from Niederleis in the NW of the Northern Vienna Basin. The upper part of
the Grund Formation consists of marine yellowish fine sands and silts. There are channels
filled with mollusc debris and occasional terrestrial fossils. The rodents were recovered
from artificial outcrops in the type area of Grund north of Hollabrunn (ROETZEL et al.
1999b: 331). To the west, the Grund Formation is replaced by coarser marine sediments
of the Gaindorf Formation (ROETZEL et al. 1999a: 44), which yielded the terrestrial ver-
tebrate fauna from Mühlbach. The marine microfauna of the upper Grund beds is
attributed to the Lower Lagenidae Zone. According to RÖGL et al. (2002), Praeorbulina
glomerosa circularis (LOD 14.8 ma ) and Orbulina suturalis (FAD 15.1 ma) co-occur
in the upper Grund Formation (locality: Grund), in the Gaindorf Formation (locality:

DAXNER-HÖCK: Cricetodon meini and other rodents from Mühlbach and Grund 277

©Naturhistorisches Museum Wien, download unter www.biologiezentrum.at



Mühlbach see RÖGL & SPEZZAFERRI this volume), and in the Northern Vienna Basin
(locality: Niederleis). These co-occurrences are limited to 14.8 - 15.1 ma, which shifts the
age of the Grund fauna much later than previously thought. The first stratigraphical corre-
lation (DAXNER-HÖCK 2001: 29, Fig. 2) with the middle part of the mammal zone MN5
/ early Lower Lagenidae Zone / Chron C5Cn1 is no longer defendable since an extend-
ed lower Badenian hiatus was recognized in the Molasse Basin, and the upper Grund
beds were identified to represent the late Lower Lagenidae Zone (RÖGL et al. 2002) .

The vertebrate faunas from Mühlbach and Grund are not diverse, but detailed investi-
gations proved the assemblages to be highly relevant for stratigraphical and paleoeco-
logical interpretations. The rodent assemblage from Mühlbach is dominated by cricetids,
first of all by C. meini, and secondly by D. mutilus. In Grund, only these two species are
present. The mammal zone MN5 is indicated by the stratigraphical ranges of the following
taxa: C. meini and P. satus only occurred in MN5. M. minor first appeared, S. besanus
last occurred, and D. mutilus was most abundant in MN5. C. meini not only indicates
the MN5, but even the highest part of MN5: the numerical age is ~15 million years as
demonstrated below. This stratigraphical position corresponds with the marine data from
the upper part of the Grund beds (RÖGL et al. 2002 and RÖGL & SPEZZAFERRI this volume). 

The occurrence of C. meini in Central Europe (Tab. 7) and its co-occurrence with M.
minor and/or M. lappi marks a short time interval in the upper part of MN5. This is evi-
denced by several rodent faunas from the Upper Freshwater Molasse of Germany and
from fissure fillings of the Franconian Alb, where C. meini is present only in one well-
defined horizon (BOLLIGER 1994, HEISSIG 1997, SACH 1999, RUMMEL 2000).

In the Upper Freshwater Molasse of Bavaria (OMS) this horizon is marked by bios-
tratigraphical and lithostratigraphical characters and by radiometric age datings:

1. C. meini + M. lappi appear first and occur last below a horizon of debris of the Ries
impact crater. According to HEISSIG (1997) the extinction of M. lappi marks the end
of an evolutionary line which goes along with size increase of the subsequent species:
M. aff. collongensis (MN4) - M. bavaricus (early MN5) - M. aff. bavaricus (middle
MN5) - M. lappi (late MN5).

2. This lithostratigraphically characteristic debris-horizon is widely distributed within
the Molasse Basin and is termed the "Brock" horizon in the Bavarian Molasse and
"Block" horizon in the Swiss Molasse. The Ries impact was dated at 14.9 ma
(REICHENBACHER et al. 1998: 139). So far, the Ries is the last occurrence date of M.
lappi + C. meini because the OSM faunas (Unterneul 1a, Ebershausen, Ziemets-
hausen 1a, 1c, Edelbeuren- Maurerkopf) which yielded these two characteristic
cricetids are situated below the "Brock" horizon.

3. Above the "Brock" horizon C. meini was replaced by C. aff. aureus (Tab. 7). The
large-sized M. lappi disappeared without having any descendant. The OMS faunas
Unterneul 1c, Ziemetshausen 1b, and Wannentobel 2 are situated above this horizon
(SACH 1999) and are biostratigraphically transitional between MN5 and MN6. The
following faunas indicate MN6: Goldberg and Steinberg recovered from post-Ries
sediments of the crater lake; Petersbuch 32, 33, 38, 39 from fissure fillings of the
Franconian Alb; among OMS faunas Laimering 2,3,4, Göttschlag 1b, Unterzolling 1a
are most representative (HEISSIG 1997).
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In the Swiss Molasse Basin the equivalent markers are:

1. M. lappi characterizes the OSM faunas of Frohberg and Aspitobel 520 m (KÄLIN

1997, KÄLIN & ENGESSER 2001). Lithologically, Frohberg is positioned below the
bentonite from Küsnacht dated at 14.9 ma (GUBLER et al. 1992).

2. A few meters above the "Block" horizon( = Swiss equivalent of the Bavarian "Brock"
horizon) the faunas Chatzenstrebel and Uzwil-Nutzenbuech show new rodent associ-
ations: C. aff. aureus, M. minor, Lartetomys cf. zapfei, Eomyops hebeiseni. There are
no more large-sized M. lappi. The faunas have been identified as transitional between
MN5 and MN6 ( REICHENBACHER et al. 1998), but the similar faunal composition
compared with the Slovakian fauna Devinska Nova Ves (Neudorf/Spalte) clearly
indicates early MN6 age. The Rümikon assemblage (KÄLIN et al. 2001) is somewhat
more advanced (MN6) and positioned above the Leimbach bentonite (14.15 - 14.22
ma). The subsequent faunas Wiesholz (BOLLIGER 2000), Oeschgaben (KÄLIN &
ENGESSER 2001) and Mettlen 4 ( KÄLIN pers. comm.) follow in MN6.

The mammal fauna from Devinska Nova Ves (Neudorf/Spalte) in Slovakia is indicated
to be early MN6 by the presence of L. zapfei, Keramidomys carpathicus, Anomalomys
gaudryi, Democricetodon vindobonensis and Muscardinus sansaniensis and by the
absence of M. lappi and C. meini. Strakonice in the Czech Republic - so far considered
(FEJFAR 1974) to be as old as Franzensbad (early MN5) - yielded a few teeth of a small
Cricetodon, which would indicate late MN5 or early MN6.

In Austria, C. meini, M. minor, P. satus, D. mutilus and S. besanus confirm the faunas
from Mühlbach and Grund to be late MN5 and to be correlative with OSM faunas below
the "Brock"/"Block"-horizon, and with Pont Levoy-Thenay (MN5-reference fauna).
Terrestrial and marine data from Mühlbach and Grund allow correlation of the late MN5
with the late Lower Lagenidae Zone (late Early Badenian). The estimated age of
Mühlbach, Grund and Niederleis faunas is ~15 ma. So far, no middle MN5 rodent fau-
na has been recovered from Austria, but the early MN5 is well represented by the mam-
mal faunas from Obergänserndorf and Teiritzberg in the Korneuburg Basin, Lower
Austria (DAXNER-HÖCK 1998b, 2001). There the early MN5 is indicated by the presence
of Keramidomys thaleri (being the most abundant fossil), Microdyromys koenigswaldi,
Glirulus diremptus, Bransatoglis aff. cadeoti, Miopetaurista aff. dehmi, and by the
absence of C. meini and M. minor. According to DAXNER-HÖCK (1998b) the faunas are
correlative with the late Karpatian and the normal polarity interval Chron C5Cn3n. The
estimated age of Teiritzberg and Obergänserndorf is 16.5-16.7 ma. 

The latter faunas are comparable with Franzensbad in the Czech Republic, and Langen-
moosen and Engelswies in the OSM of Germany (early MN5). In the OSM the middle MN5
faunas Puttenhausen, Sandelzhausen, Betlinshausen and Oggenhof follow (HEISSIG

1997, BOLLIGER 1994). In Switzerland the lower and middle part of MN5 is represented
by the subsequent faunas Martinsbrünneli, Hüllistein, Vermes1, Tobel Hombrechtikon,
Vermes 2 (BOLLIGER 1994, KÄLIN 1997) and Rämsgraben (KÄLIN, personal comm.).

In accordance with KÄLIN (pers. comm.) the boundary of MN5 and MN6 is biostrati-
graphically best drawn between the LOD of M. lappi and/or C. meini and the FAD of C.
aff. aureus and Anomalomys gaudryi. Lithostratigraphically this boundary is marked by
the "Brock"/"Block"- horizon (resulting from the Ries impact), and the Küsnacht ben-
tonite. The radiometric datings enable the boundary to be drawn at ~ 14.9 ma. 
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Paleoecology

The significant differences in species richness and composition of Austrian faunas of the
early MN5 (Obergänserndorf and Teiritzberg) and the late MN5 (Mühlbach and Grund)
may express evolution and migration, but may also hint at major changes in climate and
environments during the 1.5 ma years time interval from the late Karpatian to the late
Early Badenian.

Rodents from Obergänserndorf and Teiritzberg (early MN5 / late Karpatian) DAXNER-
HÖCK (1998b):

O b e r g ä n s e r n d o r f  : T e i r i t z b e r g  1 and Teiritzberg 2:
Spermophilinus besanus Spermophilinus besanus
Palaeosciurus sutteri Palaeosciurus sutteri
Miopetaurista aff. dehmi Miopetaurista aff. dehmi
Keramidomys thaleri Keramidomys thaleri
Democricetodon mutilus Democricetodon mutilus
Democricetodon gracilis Democricetodon gracilis
Eumyarion aff. weinfurteri Eumyarion aff. weinfurteri
Microdyromys koenigswaldi Microdyromys koenigswaldi
Prodryomys satus Prodryomys satus
Bransatoglis aff. cadeoti Bransatoglis aff. cadeoti
Paraglirulus werenfelsi Bransatoglis sp.
Glirulus diremptus Pseudodryomys aff. ibericus 
Miodyromys aff. biradiculus Castoridae indet.

These Karpatian fossil sites are located within the southern estuarine part of the
Korneuburg Basin. The lithological and the paleobotanical record, along with the diver-
sity of terrestrial, aquatic and semi-aquatic animals, indicate swampy environments
along rivers and brackish marshes of the Korneuburg Basin (HARZHAUSER et al. 2002).
The diversity of glirids, the predominance of the eomyid Keramidomys thaleri and the
large flying squirrel Miopetaurista require woodlands and dense thicket. The cricetid
Eumyarion - known to be adapted to semi-aquatic environments - was most numerous
in Obergänserndorf. However, not a single xerophyle rodent was recovered from these
two localities. HARZHAUSER et al. (2002: 454) assume a subtropical climate with a mean
annual temperature (MAT) of 14-17°C, frost-free winters, a minimal cold month tem-
perature (CMT) of 3-8°C, and an annual precipitation of approximately 2000 mm.

The late Early Badenian (early Middle Miocene) fossil sites from Mühlbach and Grund
are situated within the Alpine Molasse Basin, and Niederleis is in the north-western part
of the Vienna Basin. The terrestrial molluscs and vertebrates were recovered from lenses
and layers of terrestrial input into marine sediments.

Tab. 8: Correlation of Middle Miocene mammal faunas from Central Europe. Chronostratigraphy
and mammal zonation according to (MEIN 1975) plotted versus magnetostratigraphically calibrated
faunas (KEMPF et al. 1997, MAURITSCH & SCHOLGER 1998, SCHOLGER 1998), and radiometrical data
of the Ries event and of bentonites in Switzerland (REICHENBACHER et al. 1998, GUBLER et al. 1992).
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Rodents from Mühlbach, Grund and Niederleis (late MN5 / late Early Badenian):

M ü h l b a c h : G r u n d : 

Cricetodon meini Cricetodon meini
Democricetodon mutilus Democricetodon mutilus
Democricetodon cf. gracilis
Megacricetodon minor N i e d e r l e i s :

Eumyarion sp. Eumyarion aff. weinfurteri
Spermophilinus besanus
Prodryomys satus
These Badenian fossil sites yielded vertebrate fossils from terrestrial environments. The
rodent faunas are poor in species, and some species are represented by a few molars
only. The rodent fauna from Mühlbach is dominated by burrowing cricetids (5 species)
and the ground-squirrel Spermophilinus. The predominating C. meini – known to be a
xerophilic and burrowing rodent – requires dry soil above the groundwater level. This
environment could have been represented by elevated regions of a peninsula, of islands,
or small mountains in the hinterland, covered with woods, bushes and shrubs. Except
for one glirid, i.e. Prodryomys, there is no evidence for a glirid-eomyid-petauristid asso-
ciation, which would have required more humid conditions, extended riverine forests,
and would tolerate wet ground. There is a very reason to believe that temperature did
not change much from the Karpatian to the Badenian, but changes from a humid to a
more dry climate and environment could have enabled the immigration of C. meini and
M. minor. According to BÖHME (2001:13), unchanged temperatures were accompanied
by an increased seasonality (up to six dry months yearly) and by two phases of major
aridity during the Badenian. The terrestrial faunas from Mühlbach and Grund, however,
show a tendency to more dry than humid conditions.

References

BOEHME, M. (2001): Miocene Climate Optimum: Evidence from Lower Vertebrates of Central
Europe. – In: Late Miocene to Early Pliocene Environments and Ecosystems, 2nd
EEDEN Workshop: 13. –Sabadell.

––– (1994): Die Obere Süßwassermolasse in Bayern und der Ostschweiz: bio- und lithostrati-
graphische Korrelationen. – Mitt. Bayer. Staatssslg. Paläont. hist. Geol., 34: 109-144. –
München.

––– (2000): Wiesholz (canton of Schaffhausen, Switzerland), a peculiar mammal fauna from
mica-rich sands (Upper Freshwater Molasse, Miocene, early MN6). – Revue Paléobiol.,
19/1: 1-18. -Geneve.

BOON, E. (1991): Die Cricetiden und Sciuriden der Oberen Süßwassermolasse von Bayerisch-
Schwaben und ihre stratigraphische Bedeutung. – Dissertation : 1-156 pp. – München.

BRUIJN, H. de (1995): The Vertebrate Locality Maramena (Macedonia, Greece) at the Turolian-
Ruscinian Boundary (Neogene). 8. Sciuridae, Petauristidae and Eomyidae (Rodentia,
Mammalia). – Münchner Geowiss. Abh.,  A 28: 87-102. – München.

282 Annalen des Naturhistorischen Museums in Wien 104 A

©Naturhistorisches Museum Wien, download unter www.biologiezentrum.at



––– (1998): Vertebrates from the Early Miocene lignite deposits of the opencast mine
Oberdorf (Western Styria Basin, Austria). 6. Rodentia 1 (Mammalia). – Ann. Naturhist.
Mus., 99A: 99-137. – Wien.

––– & A.J. van der MEULEN (1979): A review of the Neogene Rodent succession in Greece. –
Ann. Géol. Pays Hellén., Tom hors série, fasc. I: 207-217. – Athens. 

––– , V. FAHLBUSCH, G. SARAC & E. UNAY ( 1993): Early Miocene rodent faunas from the
eastern Mediterranean area. Part III. The genera Deperetomys and Cricetodon with a dis-
cussion of the evolutionary history of the Cricetodontini. – Proc. Kon. Ned. Akad. v.
Wetensch., 96/2: 151-216. – Amsterdam.

DAAMS, R., A. van der MEULEN, M. A. ALVAREZ SIERRA, P. PELÁEZ-CAMPOMANES, J. P. CALVO,
M. A. ALONSO ZARZA & W. KRIJGSMAN (1999): Stratigraphy and sedimentology of the
Aragonian (Early to Middle Miocene) in its type area (Northern-Central Spain). – Newsl.
Stratigr., 37/3: 103-139. – Berlin, Stuttgart.

DAXNER-HÖCK, G. (1998a): Wirbeltiere aus dem Unter-Miozän des Lignit-Tagebaues Oberdorf
(Weststeirisches Becken, Österreich). 7. Rodentia 2 und Lagomorpha (Mammalia). –
Ann. Naturhist. Mus. Wien, 99A: 139-162. – Wien.

––– (1998 b): Säugetiere (Mammalia) aus dem Karpat des Korneuburger Beckens. 1. Rodentia
und Carnivora. – Beitr. Paläont., 23: 367-407. – Wien.

––– (2001): Early and Late Miocene Correlation (Central Paratethys). – Ber. Inst. Geol. Paläont.,
K.-F.- Univ., 4: 28-33. – Graz.

––– (2003): Foreword. – Ann. Naturhist. Mus. Wien, 104A: 1-2. – Wien.

FEJFAR, O. ( 1974): Die Eomyiden und Cricetiden (Rodentia, Mammalia) des Miozäns der Tschecho-
slowakei. – Palaeontographica, A 146: 100-180. – Stuttgart.

FREUDENTHAL, M. (1963): Entwicklungsstufen der miozänen Cricetodontinae (Mammalia,
Rodentia) Mittelspaniens und ihre stratigraphische Bedeutung. – Proefschrift:1-107 pp. –
Wageningen.

––– (1966): On the mammalian fauna of the Hipparion-beds in the Calatayud-Teruel basin.
Part 1, The genera Cricetodon and Rotundomys (Rodentia). – Kon. Ned. Akad.
Wetensch., B 69/2: 296-317. – Amsterdam.

GUBLER, T. , MEIER, M. & F. OBERLI (1992): Bentonites as time markers for sedimentation of the
Upper Freshwater Molasse: geological observations corroborated by high-resolution single-
Zircon U-Pb ages. – 172. Jahresversammlung der SANW: 12-14. – Zürich. 

HARZHAUSER, M., BÖHME, M., MANDIC, O. & Ch.-Ch. HOFMANN (2002): The Karpatian (Late
Burdigalian) of the Korneuburg Basin. A Paleoecological and Biostratigraphical
Synthesis. -Beitr. Paläont., 27: 441-456. – Wien.

HEISSIG, K. (1997): Mammal Faunas intermediate between the Reference Faunas of MN4 and
MN6 from the Upper Freshwater Molasse of Bavaria. – In: AGUILAR, J.P., LEGENDRE, S.
& MICHAUX, J. (eds.): Biochronologie mammalienne du Cénozoique en Europe et
domaines reliés. – Mémoires et Travaux de l’Institut de Montpellier, E.P.H.E. 21: 537-
546. – Montpellier.

HÖCK, V., DAXNER-HÖCK, G., SCHMID, H.P., BADAMGARAV, D., FRANK, W., FURTMÜLLER, G.,
MONTAG, O., BARSBOLD, R., KHAND, Y. & SODOV, J. (1999): Oligocene-Miocene sedi-
ments, fossils and basalts from the Valley of Lakes (Central Mongolia). An integrated
study. – Mitteilungen Geolog. Ges., 90: 83-125. – Wien.

DAXNER-HÖCK: Cricetodon meini and other rodents from Mühlbach and Grund 283

©Naturhistorisches Museum Wien, download unter www.biologiezentrum.at



KÄLIN, D. (1997): The Mammal Zonation of the Upper Marine Molasse of Switzerland recon-
sidered. A Local Biozonation of MN2-MN5. – In: AGUILAR, J.P., LEGENDRE, S.&
MICHAUX, J. (eds.): Biochronologie mammalienne du Cénozoique en Europe et domaines
reliés. – Mémoires et Travaux de l’Institut de Montpellier, E.P.H.E., 21: 515-535. –
Montpellier.

––– & B. ENGESSER (2001): Die jungmiozäne Säugetierfauna vom Nebelbergweg bei
Nunningen (Kanton Solothurn, Schweiz). – Schweiz. Paläont. Abh., 121: 1-61. – Basel.

KEMPF, O., BOLLIGER, T., KÄLIN, D., ENGESSER, B. & MATTER, A. (1997): New magnetostrati-
graphic calibration of Early to Middle Miocene Mammal biozones of the North Alpine
Forland Basin. – In: AGUILAR, J.P., LEGENDRE, S.& MICHAUX, J. (eds.) : Biochronologie
mammalienne du Cénozoique en Europe et domaines reliés. – Mémoires et Travaux de
l’Institut de Montpellier, E.P.H.E., 21: 547-561. – Montpellier.

KLEIN HOFMEIJER G. & H. de BRUIJN ( 1988): The Mammals from the Lower Miocene of Aliveri
(Island Evia, Greece). Part 8: The Cricetidae. – Proc. Kon. Ned. Akad. v. Wetensch.,
Series B 91/2: 185-204. – Amsterdam.

MAURITSCH, H.J. & R. SCHOLGER (1998): Palaeomagnetism and Magnetostratigraphy from the
Early Miocene lignite deposits of the opencast mine Oberdorf, N Voitsberg, Styria,
Austria. – In: STEININGER, F. F. (ed.): The Miocene lignite deposit of Oberdorf, N
Voitsberg, Styria, Austria. – Jb. Geol. Bundesanstalt, 140: 429-432. – Wien.

MEIN, P. & M. FREUDENTHAL (1971): Les Cricetidae (Mammalia, Rodentia) du Néogène Moyen
de Vieux-Collonges. Partie 1: Le genre Cricetodon Lartet, 1851. – Scripta Geologica, 5:
3-51. – Leiden.

REICHENBACHER, B., BÖTTCHER, R., BRACHER, H., DOPPLER, G., ENGELHART, W.v., GREGOR, J.-
J., HEISSIG, K., HEIZMANN, E. P. J., HOFMANN, F., KÄLIN, D., LEMKE, K., LUTERBACHER,
H., MARTIN, E., PFEIL, F., REIFF, W., SCHREINER, A. & STEININGER, F. F. (1998): Graupen-
sandrinne - Ries-Impakt: Zur Stratigraphie der Grimmelfinger Schichten, Kirchberger
Schichten und Oberen Süßwassermolasse (nördliche Vorlandmolasse, Süddeutschland). –
Z. dt. geol. Ges., 149/1: 127-161. – Stuttgart. 

ROETZEL, R., MANDIC, O. & F. F. STEININGER (1999a): Lithostratigraphie und Chronostratigra-
phie der tertiären Sedimente im westlichen Weinviertel und angrenzenden Waldviertel. –
Arbeitstagung der Geologischen Bundesanstalt: 38-54. – Wien.

––– , PERVESLER, P., DAXNER-HÖCK, G., HARZHAUSER, M., MANDIC, O., ZUSCHIN, M.& I.
CICHA (1999b): C4 Grund - Kellergasse. – Arbeitstagung Geologische Bundesanstalt,
Exkursionen A, Geologie der Umgebung von Retz: 328-334. – Wien. 

––– (2003): Middle Miocene vertebrate faunas from the Molasse Basin in Lower Austria, and
their marine relations: Zur Geologie der Fossilfundstelle Mühlbach am Manhartsberg
(Niederösterreich). – Ann. Naturhist. Mus. Wien, 104A: 3-13. – Wien.

RÖGL, F., SPEZZAFERRI, S. & S. CORIC (2002): Micropaleontology and biostratigraphy of the
Karpatian-Badenian transition (Early-Middle Miocene boundary) in Austria (Central
Paratethys). – Cour.Forsch.-Inst. Senckenberg, 237: 47-67. – Frankfurt a.M. 

––– & S. SPEZZAFERRI (2003): Foraminiferal paleoecology and biostratigraphy of the Mühl-
bach section (Gaindorf Formation, Badenian), Lower Austria. – Ann. Naturhist. Mus.
Wien, 104A: 23-75. – Wien.

RUMMEL, M.(2000): Die Cricetodontini aus dem Miozän von Petersbuch bei Eichstätt. Die Gat-
tung Cricetodon LARTET 1851. – Senckenbergiana lethaea, 80/1: 149-171. – Frankfurt a. M.

284 Annalen des Naturhistorischen Museums in Wien 104 A

©Naturhistorisches Museum Wien, download unter www.biologiezentrum.at



RUMMEL, M. (2001): Ein neuer Cricetodon aus dem Miozän von Petersbuch bei Eichstätt. –
Stuttgarter Beitr. Naturk., B  311: 1-6. – Stuttgart.

SACH, V. (1999): Litho- und biostratigraphische Untersuchungen in der Oberen Süßwassermo-
lasse des Landkreises Biberach a. d. Riß (Oberschwaben). – Stuttgarter Beitr. Naturk., B
276: 1-167. – Stuttgart.

SCHOLGER, R. (1998): Magnetostratigraphic and palaeomagnetic analysis from the Early Mio-
cene (Karpatian) deposits Teiritzberg and Obergänserndorf (Korneuburg basin, Lower
Austria). – Beitr. Paläont., 23:25-26. – Wien.

SEN, S. & E. UNAY (1979): Sur quelques Cricetodontini (Rodentia) du Miocène moyen d`Anatolie.
– Kon. Ned. Akad. Wetensch., B 82/3: 293-301. – Amsterdam.

WU, W. (1990): Die Gliriden (Mammalia, Rodentia) aus der Oberen Süßwasser-Molasse von
Puttenhausen (Niederbayern). – Mitt. Bayer. Staatsslg. Paläont. hist. Geol., 30: 65-105. –
München.

DAXNER-HÖCK: Cricetodon meini and other rodents from Mühlbach and Grund 285

©Naturhistorisches Museum Wien, download unter www.biologiezentrum.at



Plate 1

Spermophilinus besanus CUENCA, 1988

from Mühlbach (Mü1, Mü2), Lower Austria. Middle Miocene, Badenian, MN5. Collection of the
Natural History Museum, Department of Geology and Paleontology, Vienna (NHMW). All right
side molars are figured as if they were from the left side. Magnification 20 x (scale bar = 1 mm).

a: Right D4; Mü1; NHMW2002z0138/0001

b: Right M1-2; Mü1; NHMW2002z0138/0002

c: Left M1-2; Mü1; NHMW2002z0138/0003

d: Right M3; Mü2; NHMW2002z0139/0001

e: Right P4; Mü1; NHMW2002z0138/0004

f: Right m1; Mü2; NHMW2002z0139/0002

g: Left m2; Mü2; NHMW2002z0139/0003

h: Right m2; Mü2; NHMW2002z0139/0004

i: Left m3; Mü2; NHMW2002z00139/0005

Prodryomys satus MAYR, 1979

from Mühlbach (Mü1), Lower Austria. Middle Miocene, Badenian, MN5. Collection of the Na-
tural History Museum, Department of Geology and Paleontology, Vienna (NHMW). All right
side molars are figured as if they were from the left side. Magnification 20 x (scale bar = 1 mm).

j: Right M2; Mü1; NHMW2002z0140/0001

k: Right p4; Mü1; NHMW2002z0140/0002

l: Right m2; Mü1; NHMW2002z0140/0003
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Plate 2

Democricetodon mutilus FAHLBUSCH, 1964

from Mühlbach (Mü1, Mü2) and Grund (GRU-F-11), Lower Austria. Middle Miocene, Badenian,
MN5. Collection of the Natural History Museum, Department of Geology and Paleontology,
Vienna (NHMW). All right side molars are figured as if they were from the left side. Magnifi-
cation 20 x (scale bar = 1 mm).

a: Right M1; Mü2; NHMW2002z0142/0001

b: Left M2; Mü2; NHMW2002z0142/0002

c: Right M3; Mü2; NHMW2002z0142/0003

d: Right M1; Mü2; NHMW2002z0142/0004

e: Right M2; GRU-F-11; NHMW2002z0144/0001

f: Left m2; Mü2; NHMW2002z0142/0005

g: Left m1; Mü2; NHMW2002z0142/0006

h: Left m2; Mü2; NHMW2002z0142/0007

i: Right m3; Mü2; NHMW2002z0142/0008

Megacricetodon minor (LARTET, 1851)

from Mühlbach (Mü1, Mü2), Lower Austria. Middle Miocene, Badenian, MN5. Collection of the
Natural History Museum, Department of Geology and Paleontology, Vienna (NHMW). All right
side molars are figured as if they were from the left side. Magnification 20 x (scale bar = 1 mm).

j: Left M1; Mü2; NHMW2002z0145/0001

k: Left M1; Mü1; NHMW2002z0146/0001

l: Left M2; Mü2; NHMW2002z0145/0002

m: Right m1; Mü2; NHMW2002z00145/0003

o: Left m2; Mü1; NHMW2002z0146/0002

Eumyarion cf. weinfurteri (SCHAUB & ZAPFE, 1953)

from Niederleis, Lower Austria. Middle Miocene, Badenian, MN5. Collection of the Natural
History Museum, Department of Geology and Paleontology, Vienna (NHMW). Magnification
20 x (scale bar = 1 mm).

n: Left M2; NHMW2002z0147/0001
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Plate 3

Cricetodon meini FREUDENTHAL, 1963

from Mühlbach (Mü1, Mü2) and Grund (GRU-F-11), Lower Austria. Middle Miocene, Badenian,
MN5. Collection of the Natural History Museum, Department of Geology and Paleontology,
Vienna (NHMW). All right side molars are figured as if they were from the left side. Magnifi-
cation 20 x (scale bar = 1 mm).

a: Left M1; Mü1; NHMW2002z0149/0001

b: Right M2; Mü1; NHMW2002z0149/0002

c: Left M1; GRU-F-11; NHMW2002z0151/0001

d: Left M3; Mü1; NHMW2002z0149/0003

e: Right m1; Mü1; NHMW2002z0149/0004

f: Left m2; Mü1; NHMW2002z0149/0005

g: Left m2; Mü2; NHMW2002z0150/0001

h: Left m3; Mü2; NHMW2002z0150/0002

290 Annalen des Naturhistorischen Museums in Wien 104 A

©Naturhistorisches Museum Wien, download unter www.biologiezentrum.at



DAXNER-HÖCK: Cricetodon meini and other rodents from Mühlbach and Grund Tafel 3

©Naturhistorisches Museum Wien, download unter www.biologiezentrum.at



ZOBODAT - www.zobodat.at
Zoologisch-Botanische Datenbank/Zoological-Botanical Database

Digitale Literatur/Digital Literature

Zeitschrift/Journal: Annalen des Naturhistorischen Museums in Wien

Jahr/Year: 2003

Band/Volume: 104A

Autor(en)/Author(s): Daxner-Höck [Daxner] Gudrun

Artikel/Article: Cricetodon meini and other rodents from Mühlbach and Grund, Lower
Austria (Middle Miocene, late MN5) 267-291

https://www.zobodat.at/publikation_series.php?id=1759
https://www.zobodat.at/publikation_volumes.php?id=26642
https://www.zobodat.at/publikation_articles.php?id=78990


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [481.890 680.315]
>> setpagedevice


