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ABSTRACT
The present paper gives a systematic study of rodent and lagomorph remains
together with the list of terrestrial molluscs recovered in the localities FT 3/8
and FT 3/10. Miocene nonmarine deposits and fossils had been known from the
beginning of the 20th century in the surroundings of the village Felsétdrkany,
close to the town of Eger. An intensive sampling campaign was initiated by
the first author in 2000. The collection was taken by screen-washing. Up to
the present seven localities were studied. Among them, Felsétdrkdny 3/8 and
3/10 occur in the highest lithostratigraphic position. The faunas of FT 3/8
and 3/10 are unusual due to the association of Vallesian rodents (e.g., Myoxus
vallesiensis, Microtocricetus molassicus, Megacricetodon minutus) and Sarmatian
molluscs (e.g., Perforatella punctigera, Pirenella picta nympha). The coexistence
of Collimys and Microtocricetus is rare among the European Early Vallesian
KEY WORDS  faunas. Another special character of the fauna FT 3/10 is the high frequency
Mﬁgﬁ?ﬁgi’ (53%) of Collimys. The biostratigraphic comparisons suggest that the age of the
La omorphai studied faunas cannot be younger than the A-B mollusc zones of the Vienna
terrestrial molluscs,  Basin (Fig. 11; Papp 1951) and fits with the lower part of MN 9 or perhaps the
Miocene, R . . g .
biostratigraphy, ~ UPPErmost MN 7/8. This late Sarmatian-Early Pannonian period is imperfectly
Hungary.  documented in the Central European Neogene.
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RESUME

Etude systématique des rongeurs et des lagomorphes (Mammalia) du Miocéne moyen-
tardif des sites 3/8 et 3/10 de la localité de Felsétarkiny (nord de la Hongrie) et
relations stratigraphiques.

Cet article présente I'étude systématique des rongeurs et des lagomorphes ainsi
qu’une liste des fossiles de mollusques terrestres des sites FT 3/8 et 3/10. Les
sédiments non marins et les fossiles du Miocéne de la localité de Felsétdrkdny,
située A proximité de la ville d’Eger, sont connus depuis le début du xxe si¢-
cle. Une campagne de collecte intensive a été lancée par le premier auteur en
2000. La collecte se réalise par le lavage de la vase. Jusqu'a ce jour, nous avons
étudié sept sites; parmi eux, les sites de Felsdtdrkdny 3/8 et 3/10 étaient les
points lithostratigraphiques les plus élevés. La faune de FT 3/8 et FT 3/10 est
particuliere du fait qu'elle présente une coexistence de rongeurs vallésiens (par
exemple Myoxus vallesiensis, Microtocricetus molassicus, Megacricetodon minutus)
et de molusques du Sarmatien (Perforatella punctigera, Pirenella picta nympha).
La coexistence des Collimys et des Microtocricetus est rare dans la faune du Val-

MOTS CLES  lésien précoce d’Europe. Lautre particularité de la faune FT 3/10 est la haute
Mﬁgﬁ?ﬁgi’ fréquence (53 %) des Collimys. Les comparaisons biostratigraphiques montrent
Lagomorpha,  que I'dge des faunes érudiées n'est pas plus jeune que la zone & mollusques du
mollusques terrestres,  bassin de Vienne (Fig. 11; Papp 1951) et la partie inférieure de la zone MN 9
biostratl\i/l lr(;;e}ﬂ:z ou de la partie supérieure de la zone MN 7/8. Cette période du Sarmatien tardif-
I%ongrie. Pannonien précoce est mal documentée dans le Néogene d'Europe centrale.
INTRODUCTION d lower deciduous molar;
L length (in mm) of the occlusal surface of the
Between 2000 and 2007, fossil microvertebrates were molar; dul
) - o upper adult molar;
collected from late Sarmatian terrestrial deposits in =, Jower adult molar;
the Felsétdrkdny Basin, Northern Hungary, close o MMP Municipal Museum of Pdszt6;
the town of Eger (Figs 1-4). The first report on the No. inv.  inventory number;
nonmarine molluscs found north of the village of upper adult premolar;
Felsétérkany was published by Schréter (1913). Sub-  §, lower adiﬂt Pf}r:l olar;

. . maximal width (in mm) of the occlusal
sequent studies on the macroflora, terrestrial molluscs surface of the molar (in the lower molars
and vertebrate fossils were done by Andrednszky & of Eurolagus Lopez-Martinez, 1977 the
Kovics (1955), Kretzoi (1982), Hir (2003, 2005, width of the anterior lobe Wa and the width
20006), Erdei & Hir (2002). The aim of the present of the posterior lobe Wp were measured
study is to describe one lagomorph and 13 rodent spe- separately).
cies from two new localities of the Felsétdrkdny Basin,
in addition to the lists of their terrestrial molluscs. LOCALITIES

These localities are lithostratigraphically at the highest
fossiliferous strata of the Felsétdrkdny-Basin.

ABBREVIATIONS
Aver average;
D upper deciduous molar;
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As a result of the new scientific activities since 2000,
seven vertebrate localities have been discovered along
two sections in the Felsétdrkdny Basin (Figs 1-3).
The section between the villages Felsétdrkdny and
Felnémet includes:

GEODIVERSITAS © 2010 « 32 (2)
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TaBLE 1. — List of lagomorph and rodent species from three localities of the Fels6tarkany Basin, Hungary.

FT 3/2 FT 3/8 FT 3/10

Eurolagus fontannesi (Depéret, 1887)
Trogontherium minutum (von Meyer, 1838)
Spermophilinus bredai (von Meyer, 1848)
Miopetaurista sp.

Albanensia cf. grimmi (Black, 1966)

Neopetes sp.

Blackia miocaenica (Mein, 1970)

Muscardinus aff. sansaniensis (Lartet, 1851)
Muscardinus sp.

Glirulus cf. lissiensis (Hugueney & Mein, 1965)
Paraglirulus werenfelsi Engesser, 1972
Myoglis meini Baudelot, 1965

Myoxus vallesiensis (Agusti, 1981)

Eomyops oppligeri Engesser, 1972
Keramidomys mohleri Engesser, 1972
Megacricetodon minutus Daxner, 1967
Eumyarion medius (Lartet, 1851)

Collimys dobosi Hir, 2005

Microtocricetus molassicus Fahlbusch & Mayr, 1975
Anomalomys gaudryi Gaillard, 1900

+ + +
+ +
+
+
+
+ +
+
+
+ +
+
+ + +
+
+
+ +
+ +
+ +
+ + +
+ +
+ +
+ +

— Fels6tdrkdny-Felnémet 2/3 (FF 2/3), Hir 2006,
2007;
— Felsétdrkdny-Felnémet 2/7 (FF 2/7), Hir 2006,
2007.

The section of Felsétdrkdny Giidor-kert includes:
— Fels8tarkdny 1 (FT 1), Hir 2001, Hir ez a/. 2001
and Hir & Kdékay (2009);

— Fels6tdrkdny 2 (FT 2), Hir & Kékay (2009);
— Felsétarkdny 3/2 (FT 3/2), Hir 2003, 2005 and
Hir et al. 2001;

— Felsétérkdny 3/8 (FT 3/8), present paper;

— Felsétdrkany 3/10 (FT 3/10), present paper.

The section of Giidor-kert (Fig. 3) was studied
by a Canadian research team from the University
of Toronto between 2003 and 2005 under the
guidance of Prof. David Begun. Their results were
published by Kordos & Begun (2003) and Hutch-
inson & Begun (2006, 2008). A brief description
of the geological context of the Felsétdrkdny Basin
is given by Hir (2007). The most abundant micro-
vertebrate fauna at the Felsétdrkdny Gudoér-kert
section is from FT 3/2 (Table 1).

The Felsétdrkdny 3/8 locality (47°58.5’19”N,
20°24.7’17E) consists of a 70 cm green clay layer
(“Upper Green Clay” in Hutchinson & Begun 20006,
2008) located 140 cm above the lignitic seam of
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Fic. 1. — The topographical position of the two studied sections
in the Fels6tarkany Basin, Hungary.

the Giidor-kert section (Fig. 3). In the field, shells
of terrestrial molluscs (mainly helicids) are visible
in the layer. The vertebrate fauna of Fels6tdrkdny
3/8 is relatively scarce, consisting of only 21 in-
tact lagomorph and rodent molars (Table 1). This
material is moderately suitable for deductions, the
presence of Microtocricetus Mayr & Fahlbusch, 1975
molars is remarkable. The low frequency of the fossil
material in this layer is difficult to explain because
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TABLE 2. — List of the mollusc fauna from the Felsétarkany 3/10 locality, Hungary.

Taxa

Stratigraphical range in the Paratethys

Pirenella picta nympha (Eichwald, 1853)
Palaina martensi (Andreae, 1902)

Pyramidula sp.

Valvata moguntina (Boettger, 1884)

Bithynia glabra (Zieten, 1830)

Carychium sandbergeri Handmann, 1887
Carychium pachychilus Sandberger, 1875
Galba dupuyana (Noulet, 1854)

Stagnicola praebouilleti Schlickum, 1970
Stagnicola sp.

Radix dilatata (Noulet, 1854)

Radix socialis cf. praelongata (Gottschick-Wenz, 1916)
Lymnaea turrita Klein, 1855

Aplexa subhypnorum physaeformis Gottschick, 1920
Gyrorbis hilgendorfi (Fraas, 1868)

Gyrorbis hilgendorfi subcarinata (Gottschick, 1920)
Anisus dupuyanus omalus (Bourguignat, 1881)
Gyraulus nedici (Brusina, 1902)

Hippeutis fasciatus Gottschick, 1920
Segmentina larteti (Noulet, 1854)

Planorbarius cornu mantelli (Dunker, 1848)
Planorbarius sansaniensis (Noulet, 1854)
Vertigo callosa (Reuss, 1860)

Gastrocopta acuminata (Klein, 1846)
Gastrocopta suevica (Boettger, 1889)

Pupilla submuscorum (Gottschick-Wenz,1919)
Vallonia lepida (Reuss, 1852)

Strobilops uniplicata plana (Clessin, 1885)
Succinea minima Klein, 1853

Limax sp.

Triptychia sp.

Serrulastra brandti Schiitt, 1967

Serrulastra ptycholarinx (Boettger, 1877)
Serrulella michelottii (Michaud, 1862)
Serrulella clessini (Boettger, 1877)

Cochlodina oppoliensis Nordsieck, 1981
Nordsieckia pontica Lueger, 1981

Nordsieckia fischeri (Michaud, 1862)
Laminifera sp.

Psdeudoleacina kleiniana (Pilsbry, 1909)
Perforatella punctigera (Thomae, 1845)
Tropidomphalus (Pseudochloritis) zelli (Kurr, 1856)
Klikia coarctata (Klein, 1853)

Cepaea sp.

Badenian-Sarmatian
Late Badenian-Sarmatian
Neogene

Early Miocene-Sarmatian
Early Miocene-Sarmatian
Badenian-Pontian
Sarmatian-Pontian
Badenian-Sarmatian
Badenian-Sarmatian
Neogene
Karpatian-Sarmatian
Badenian-Sarmatian
Badenian-Sarmatian
Late Badenian-Sarmatian
Badenian-Sarmatian
Badenian-Sarmatian
Badenian

Sarmatian

Late Badenian-Sarmatian
Badenian-Pontian
Badenian-Sarmatian
Early Miocene-Sarmatian
Late Oligocene-Pontian
Badenian-Pontian
Badenian-Pontian

Late Badenian-Sarmatian
Oligocene-Pontian
Karpatian-Badenian
Karpatian-Sarmatian
Neogene

Neogene

Sarmatian
Badenian-Sarmatian
Pliocene

Badenian
Badenian-Sarmatian
Sarmatian-Pontian
Pliocene

Neogene

Badenian

Early Miocene-Sarmatian
Karpatian-Badenian
Karpatian-Sarmatian
Neogene

the sedimentological study (Hutchinson & Begun
2006, 2008) verified the return to the low energy
conditions prevalent during the formation of the
FT 3/2 layer containing rich fauna.

The Felsétarkdny 3/10 locality (47°58.51°40”N,
26°24.7°01”E) has been found in 2004, when
the Giidér-kert section was completed by an
artificial trench dug by an excavator. 29 m NW
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from the Giidér-kert profile (Fig. 2), a brown
clay lens was found (Figs 2; 4). This locality is
clearly bedded above the locality FT 3/8. In the
field, small fragments of terrestrial molluscs were
visible in the clay and in the sand close to the
clay lens. This locality called Felsétdrkdny 3/10
yielded lagomorph and rodent species listed in
Table 1.

GEODIVERSITAS © 2010 « 32 (2)
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Wine bottling
manufactory
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Parking
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Dirt road

FT 3/10
Artificial trench

Main valley

Dirt road

Fig. 2. — Non-scaled sketch map of the topographic position of the localities at the Felsétarkany Gudor-kert, Hungary.

The facies association of the Felsétdrkdny Giidor-
kert section is indicative of deposition in a low
energy, subaqueous environment with lacustrine or
lagoonal margin sedimentary successions (Hutch-
inson & Begun 2006, 2008).

MATERIAL AND METHODS

In total, about two tons of sediment were collected
and screen-washed from FT 3/8 in 2004 and 2006.
From FT 3/10 the first positive test samples were
taken by the first author in May 2005. Intensive
sampling has been done during the summers of
2005 and 2006 with the help of volunteer student
workers who participated in the paleontological
research camps organized by the Municipal Mu-
seum of Pdsztd.

In total, four tons of sediment were collected from
FT 3/10. The fossiliferous lens of this locality was
completely excavated, while FT 3/8 remains suitable
for more sampling. In the field, the samples were air
dried. After drying, the material was soaked in water
with some H,O,. The soaked samples were screen-
washed using a sieve set, the mesh of the lowest sieve

GEODIVERSITAS © 2010 © 32 (2)

being 0.5 or 0.6 mm. The sorting was done by the
first author. The finds are stored at the Municipal
Museum of P4sztd. The nomenclatures of the dental
morphology applied in the systematic descriptions of
the rodent material are after the following authors:
Castoridae, Hugueney (1999); Sciuridae, Cuenca
Bescos (1988); Myoxidae, Daams (1981); Eomyidae,
Engesser (1999); Cricetidae, Mein & Freudenthal
(1971) as a rule, Freudenthal & Daams (1988) in
the special nomenclature of M3 and Rummel (1998)
in the special nomenclature of Eumyarion Thaler,
1966; Anomalomyidae, Kordos (2005).

THE MOLLUSC FAUNA

The study of the mollusc material and the edition
of the mollusc faunal lists is given by the second
author. The Felsétdrkdny 3/8 locality yielded the
following mollusc species:

— Limax sp.;

— Milax sp.;

— Tropidomphalus sp.;

— Perforatella (Monachoides) punctigera (Thomae,
1845);

— Klikia sp.;

— Cepaea sp.
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Fic. 3. — Section at the main valley of GUdor-kert with the vertebrate
localities of Fels6tarkany 3/2 and 3/8 and the level with the macroflora
of Fels6tarkany 3/6 (Andreanszky & Kovacs 1955): 3/8, 70 cm green
clay containing mollusc shells and vertebrate finds; 3/7, 100 cm tuffitic
sand; 3/6, 40 cm laminated mud containing leaf imprints; 3/5, 20 cm
lignite; 3/4, 10 cm brown sand; 3/3, 70 cm tuffitic sand; 3/2, 40 cm
green clay containing mollusc shells and vertebrate fauna; 3/1,20 cm
hard tuffitic sand; 3/0, rhyolitic tuffite. Scale bar: 1 m.

FiG. 4. — Profile of the vertebrate locality Felsétarkany 3/10 in the
artificial trench excavated in 2004: 1, gray sand; 2, brown clay;
3, yellow sand containing mollusc shells and vertebrate finds;
4, red sand; 5, brown clay containing mollusc shells and vertebrate
finds; 6, recent soil. Scale bar: 1 m.

The fauna consists of only terrestrial elements.
The Perforatella Schliiter, 1838 species ranges from
the Early Miocene to the middle Miocene (Sar-

matian).
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The mollusc species of the Fels4tdrkdny 3/10
locality are listed in Table 2.

This rich mollusc fauna is atcributable to the
Sarmatian. This age is supported in particular by
the presence of Pirenella picta nympha (Eichwald,
1853). The Pirenella Gray, 1847 species are frequent
elements of the Sarmatian restricted marine mol-
lusc faunas in the Central Paratethys. The shoreline
of the great brackish lake of the Carpathian Basin
was situated probably not far from the locality. The
importation of the Pirenella specimen into the fresh-
water facies was possible by occasional storms.

SYSTEMATICS OF THE LAGOMORPHS
AND RODENTS

The study of the mammal finds was done by the
first author. The systematics of rodents and lag-
omorphe follows McKenna & Bell (1997) and
Erbajeva (1988), respectively. The measurements
are given in mm.

Order LAGOMORPHA Brandt, 1855
Family PALAEOLAGIDAE Dice, 1929
Genus Eurolagus Lopez-Martinez, 1977

Eurolagus fontannesi (Depéret, 1887)

MATERIAL EXAMINED. — See Table 3 for data and meas-
urements.

DESCRIPTION

The lower deciduous premolar is larger and more
robust than the corresponding tooth of Prolagus
Pomel, 1853. The p4-m1 is a juvenile specimen
with the beginning of root formation. The m2 is
an adult one with developed roots. The root forma-
tion is a substantial character of the genus Eurolagus
among the middle Miocene lagomorphs.

COMMENTS

In the Felsétdrkdny Basin, Eurolagus was found in
the localities FT 3/2, FT 3/8, FT 3/10. Prolagus was
collected from FF 2/3 and FF 2/7. These two genera
never occur together in the Felsdtdrkdny localities.

GEODIVERSITAS © 2010 « 32 (2)



Order RODENTTIA Bowdich, 1821
Family CASTORIDAE Hemprich, 1820
Genus Trogontherium
Fischer von Waldheim, 1809

Trogontherium minutum (von Meyer, 1838)

MATERIAL EXAMINED. — See Table 4 for data and meas-
urements.

DESCRIPTION

The juvenile molar is hypsodont and shows an early
phase of root formation. No cement is apparent in
the sinuses. The occlusal surface is divided into an
anterior and a posterior lobe by the two transverse
sinuses: hypoflexus on the lingual and mesoflexus
on the labial side. There is a large enamel islet in the
anterior lobe, the parafosette and two islets in the pos-
terior lobe, the metafosette and submetafosette.

COMMENTS

Trogontherium minutum is a frequent but not abun-
dant element of late Astaracian-Early Vallesian faunas
in the Carpathian Basin. The published occurences
are Fels@tdrkdny-Felnémet 2/3 and 2/7 (MN 7-8;
Hir 20006), Felsétarkdny 3/2 (MN 7-8; Hir 2003),
Rudabdnya (MN 9; Kordos 2003), Borsky Svity Jur
(MN 9; Sabol ez 2l. 2004) and Gotzendorf (MN 9;
Bachmayer & Wilson 1984).

Family SCIURIDAE
Fischer von Waldheim, 1817
Subfamily PTEROMYINAE Brandt, 1855
Genus Neopetes Daxner-Hock, 2004

Neopetes sp.

MATERIAL EXAMINED. — See Table 5 for data and meas-
urements.

DESCRIPTION

The occlusal surface is triangular. The root stumps
are preserved. The anteroloph is protuberant. The
protoloph and the metaloph are parallel. There is a
mesoloph-like structure in the lingual end of the central
valley, but it is not connected to the protocone. The

GEODIVERSITAS © 2010 © 32 (2)
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TaBLE 3. — Individual data of Eurolagus fontannesi (Depéret, 1887)
finds from Fels6tarkany, Hungary.

Locality No. inv. MMP Position L Wa Wp Fig.
FT 3/10 2007.196 d3 3.0 1.87 5C
FT 3/10 2007.196 p4-m1 2.4 23 1.80

FT 3/8 2007.227 m2 2.65 1.73 1.75 5D, E

TaBLE 4. — Data of the Trogontherium minutum (von Meyer, 1838)
find from Felsétarkany, Hungary.

Locality No. inv. MMP Position L w Fig.
FT 3/10 2007.197 M2 3.55 295 5AB

TaBLE 5. — Data of the Neopetes sp. find from Felsétarkany,
Hungary.

Locality No. inv. MMP Position L w Fig.
FT 3/10 2007.173 D4 1.47 1.62 6A

valley between the metaloph and the posteroloph is
very natrow. In the D4 of Spermaphilinus bredai (von
Meyer, 1848), this valley is wider (Hir 2003).

COMMENTS

In a previous paper of the first author, the Neopetes
remains from FT 3/2 have been described as Hylopetes
Thomas, 1908 (Hir 2003). However, it would be
better to follow Daxner-Hock (2004a) in attributing
them to the genus Neopetes. The isolated molar from
FT 3/10 is inadequate for species determination.

Family MYOXIDAE Gray, 1821
Subfamily MYOXINAE Gray, 1821
Genus Glirulus Thomas, 1906

Glirulus lissiensis (Hugueney & Mein, 1965)

MATERIAL EXAMINED. — See Table 6 for data and meas-
urements.

DESCRIPTION

The occlusal surface is rectangular and concave.
It bears five main ridges (including the centro-
lophid) and two extra ridges. The endolophid is
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Fic. 5. — Lagomorphs and Castorids from Felsétarkany 3/8 and 3/10, Hungary: A, B, Trogontherium minutum (von Meyer, 1838);
A, M2, lingual view FT 3/10, MMP.2007.197; B, M2, occlusal view, FT 3/10, MMP.2007.197; C-E, Eurolagus fontannesi (Depéret, 1887);
C, d3, occlusal view, FT 3/10, MMP.2007.196; D, m2, occlusal view, FT 3/8, MMP.2007.227; E, m2, labial view, FT 3/8, MMP.2007.227.

Scale bars: 1 mm.

TaBLE 6. — Data of the Glirulus lissiensis (Hugueney & Mein, 1965)
find from Felsétarkany, Hungary.

Locality No. inv. MMP Position L w Fig.
FT 3/8 2007.2520 m2 0.87 0.85 @l
TaBLE 7. — Individual data of the Muscardinus sp. finds from
Felsétarkany, Hungary.

Locality No. inv. MMP Position L w Fig.
FT 3/10 2007.88 p4 0.59 0.62 6G

FT 3/10 2007.178 m1i 1.20 1.05 6H

TaBLE 8. — Individual data of Myoglis meini Baudelot, 1965 finds
from Felsétarkany, Hungary.

Locality No. inv. MMP Position L w Fig.
FT 3/10 2007.175 D4 1.39 1.57

FT 3/10 2007.78 M2 1.68 2.03

FT 3/10 2007.122 M3 1.58 1.82 6N
FT 3/10 2007.77 m1 1.68 1.41

interrupted between the centrolophid and the
mesolophid. The centrolophid is long but does
not reach the labial margin. The extra ridges are
not developed in both sides of the centrolophid.
This morphotype is found in an m1 among the
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paratypes of the species (Hugueney & Mein 1965:
pl. 111, fig. 58).

COMMENTS

In eastern Central Europe, G. fissiensis is found in the
following late Astaracian-Early Vallesian localities:
Rudabdnya, Richardhof-Golfplatz, Richardhof~Wald
(MN 9; Daxner-Hock 2005), Schernham (Gliru-
lus sp.; MN 10; Daxner-Hock 2004b), Borsky Svity
Jur (MN 9; Sabol et al. 2004), Belchatow A (MN 9;
Kowalski 1997; Garapich 2002) and Subpiatra 2/2
(MN 7/8; Venczel et al. 2005).

Genus Muscardinus Kaup, 1829

Muscardinus sp.

MATERIAL EXAMINED. — See Table 7 for data and meas-
urements.

DESCRIPTION

The small p4 has a rounded occlusal surface and
four transverse ridges. The first anterior ridge is
strongly worn. The 1st-2nd and 3rd-4th ridges
are labially connected. The m1 is trapezoidal in
outline. The anterior margin is narrower than
the posterior one. It has flat occlusal surface
and six transverse ridges. The lingual and labial

GEODIVERSITAS © 2010 « 32 (2)
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Fic. 6. — Occlusal views of Sciurids, Eomyids and Glirids from Fels6tarkany 3/8 and 3/10, Hungary: A, Neopetes sp., D4, FT 3/10,
MMP.2007.173; B-F, Eomyops oppligeri Engesser, 1990; B, D4, FT 3/10, MMP.2007.79; C, p4, FT 3/8, MMP.2007.221 (reversed);
D, p4, FT 3/8, MMP.2007.222; E, m3, FT 3/8, MMP.2007.213 (reversed); F, m3, FT 3/8, MMP.2007.214; G, H, Muscardinus sp.; G, p4,
FT 3/10, MMP.2007.88; H, m1, FT 3/10, MMP.2007.178; I, Glirulus lissiensis (Hugueney & Mein, 1965), m2, FT 3/8, MMP.2007.220;
J-L, Paraglirulus werenfelsi Engesser, 1972; J, M1, FT 3/10, MMP.2007.176 (reversed); K, M2, FT 3/8, MMP.2007.225 (reversed); L, m2,
occlusal view, FT 3/10, MMP.2007.177; M, Myoxus vallesiensis (Agusti, 1981), m2, occlusal view, FT 3/10, MMP.2007.122 (reversed);
N, Myoglis meini Baudelot, 1965, M3, occlusal view (reversed) FT 3/10 MMP.2007.122. Scale bar: 1 mm.

connections exist between the 1st-2nd and the

5th-6th ridges.

COMMENTS

Without M1 the determination is uncertain. In
the Early Vallesian of eastern Central Europe,
three Muscardinus species have been found in the
following sites: Rudabdnya (MN 9; M. hispanicus
de Bruijn, 1966; M. cf. vallesiensis Hartenberger,
1966; Daxner-Hock 2005), Belchatow (MN 9; M.
topachevskii Nesin & Kowalski, 1997; Nesin & Kow-
alski 1997), Borsky Svity Jur (MN 9; M. hispanicus;
Sabol ez al. 2004), Richardhof Golfplatz (MN 9;
M. vallesiensis; Daxner-Hock 2005) and Gétzen-
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dorf (MN 9; M. cf. hispanicus; M. cf. vallesiensis;
Daxner-Hoéck 2005).

Genus Myoglis Baudelot, 1965

Myoglis meini Baudelot, 1965

MATERIAL EXAMINED. — See Table 8 for data and meas-
urements.

DESCRIPTION
In the upper molars, the extra ridges between the
anteroloph and protoloph are long. The anterior
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TaBLE 9. — Data of the Myoxus vallesiensis (Agusti, 1981) find from
Fels6tarkany, Hungary.

Locality No. inv. MMP Position L w
FT 3/10 2007.121 m2 1.97 2.0

Fig.
6M

TasLE 10. — Individual data of the Paraglirulus werenfelsi Engesser,
1972 finds from Fels6tarkany, Hungary.

Locality No. inv. MMP Position L w Fig.
FT 3/10 2007.176 M1 1.18 1.19 6J

FT 3/8 2007.225 M2 118 1.27 6K
FT 3/10 2007.89 d4 0.83 0.63

FT 3/10 2007177 m2 1.36 1.20 6L

extra ridges are connected to the middle part of the
anterior centroloph. The main ridges are merged
in the protocone. In this, the FT 3/10 form dif-
fers from Myoglis ucrainicus Nesin & Kowalski,
1997 (Nesin & Kowalski 1997) in which the main
ridges of M1-2 are frequently not merged in the
protocone region.

COMMENTS

The morphology of these teeth is similar to that of
the material described by Baudelot (1965), Engesser
(1972) and Nemetshek & Moérs (2003) as Myoglis
meini. This species is already known in three other
Felsétirkdny localities, i.e. FT 3/2, FF 2/3 and
FF 2/7, as described by Hir (2003, 2006). The ma-
terial from the borehole Lovolde Square, Budapest,
described by Kretzoi (1943) as “ Pentaglis foldvdrii”
should be included in this species.

Genus Myoxus Zimmermann, 1780

Myoxus vallesiensis (Agusti, 1981)

MATERIAL EXAMINED. — See Table 9 for data and meas-
urements.

DESCRIPTION

The flatand rectangular occlusal surface of the molar
2007.121 displays four main ridges (anterolophid,
metalophid, mesolophid, posterolophid). Anterolo-
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phid and metalophid are lingually connected. There
are three — slightly less developed — secondary ridges
(anterior extra ridge, centrolophid, posterior extra
ridge). The anterior extra ridge and centrolophid
are centrally positioned and not connected with the
lateral margins. The posterior extra ridge is situated
at the lingual margin of the occlusal surface.

COMMENTS

Beyond the original description (Agusti 1981), the
characters noted here above recall those of the mid-
dle and late Miocene Myoxus remains described by
Kowalski (1997) and Daxner-Hock (2005).

The large dimensions of this molar are noticeable.
They are greater than those of the type material
from Seu d’Urgell. Myoxus vallesiensis is regarded
as a typical early Vallesian faunal element. The
Vallesian faunas of eastern Central Europe includes
two Myoxus species: the smaller M. minor Kow-
alski, 1963 and the larger M. vallesiensis. Myoxus
minor occurs at Rudabdnya (MN 9), Richardhof
Golfplatz (MN 9), Richardhof Wald (MN 10)
and Goétzendorf (MN 9) (Daxner-Hock 2005).
Myoxus vallesiensis occurs at Belchatow A (MN
9; Kowalski 1997) and Grytsev (MN 9; Nesin &
Kowalski 1997).

Genus Paraglirulus Engesser, 1972

Paraglirulus werenfelsi Engesser, 1972

MATERIAL EXAMINED. — See Table 10 for data and
measurements.

DESCRIPTION

The occlusal surface of the upper molars is concave
and rectangular. The endoloph is continuous. The
M1 has five main ridges, all connected to the endo-
loph. The four extra ridges have no connections.
On the M2 the anterior centroloph reaches the
endoloph. The five extra ridges have no connection.
The m2 has five main ridges, which are connected
to the endolophid. This endolophid is not continu-
ous but interrupted between the centrolophid and
mesolophid. The anterior and the posterior extra

ridges are doubled.
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COMMENTS

Paraglirulus werenfélsi remains from Fels6tdrkdny 3/2
were erroneously interpreted as Glirulus sp. and Parag-
lirulus aff. werenfelsi by the first author (Hir 2003). This
error was based on the overestimation of the lingual
connection of the anterior centroloph in the M1-2
and a misconsideration of the slightly larger size of
the FT 3/2 form compare to P werenfelsi. Paraglirulus
werenfelsi is a frequent element of the European Mi-
ocene faunas. Its occurence in eastern Central Europe
is reported from Oberginsernorf (MN 5; Daxner-
Hock 1998), Belchatow A (MN 9; Kowalski 1997),
Grytsev (MN 9; P cf. werenfelsi in Nesin & Kowalski
1997), Richardhof-Golfplatz (MN 9; Daxner-Hock
2005), Rudabdnya (MN 9; Daxner-Héck 2005),
Richardhof-Wald (MN 10; Daxner-Héck 2005),
Schernham (MN 10; Daxner-Hock 2004b) and
Subpiatra (MN 7/8; Venczel ez al. 2005).

Family EOMYIDAE Winge, 1807
Genus Eomyops Engesser, 1979

Eomyops oppligeri Engesser, 1990

MATERIAL EXAMINED. — See Table 11 for data and
measurements.

DESCRIPTION

The P4 has a trapezoidal occlusal outline. The
paracone is not involved into the anteroloph. The
mesoloph is short. The metacone has no posterior
connection with the posteroloph. The p4 has a
trapezoidal occlusal surface. The anterior part
is narrower than the posterior part. The antero-
lophulid is not developed, the protoconid and the
metaconid are situated at the anterior margin. The
mesolophid reaches the lingual margin (2007.222)
or exhibits intermediate development (2007.221).
The occlusal surface of m3 is nearly rectangular,
but the posterior margin is rounded. The labial
arm of the anterolophulid is less developed than
the lingual one. The metalophid is connected to
the anterolophulid. The mesolophid displays inter-
mediate development. The hypolophid is lacking
(2007.223) or weakly developed and connected
to the posterolophid (2007.214).
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TaBLE 11. — Individual data of Eomyops oppligeri Engesser, 1990
finds from Fels6tarkany, Hungary.

Locality No. inv. MMP Position L w Fig.
FT 3/10 2007.79 D4 0.84 0.87 6B
FT 3/8 2007.221 p4 0.66 0.64 6C
FT 3/8 2007.222 p4 0.77 0.66 6D
FT 3/8 2007.213 m3 0.69 0.67 6E
FT 3/8 2007.214 m3 0.78 0.70 6F

TaBLE 12. — Individual data of Megacricetodon minutus Daxner,
1967 finds from Fels6tarkany, Hungary.

Locality No. inv. MMP Position L w Figs
FT 3/10 2007.123 M1 1.36 0.85

FT 3/10 2007.170 M1 1.34 091 8G
FT 3/10 2007.171 M1 1.41 0.81

FT 3/10 2007.172 M1 1.40 0.84

FT 3/10 2007.180 m1 1.36 0.81 6H
FT 3/10 2007.87 m3 0.85 0.70 el
COMMENTS

The material is limited and shows a mixture of
morphological markers of E. oppligeri and E.
catalaunicus (Hartenberger, 1966), but the di-
mensions are definitely smaller than that of E.
catalaunicus and clearly refer to E. oppligeri. The
late Astaracian-Early Vallesian occurences of the
two Eomyops species in eastern Central Europe
are at Rudabdnya (MN 9; Daxner-Héck 2005)
and Gotzendorf (MN 9; Régl ez al. 1993) for Eo-
myops catalaunicus, and at Belchatow A (MN 9;
Garapich 2002), Felsétdrkdny 1 (MN 7/8; Hir
2001) and Fels8tdrkdny 3/2 (MN 7/8; Hir 2003)
for Eomyops oppligeri.

Family CRICETIDAE Rochebrune, 1883
Genus Megacricetodon Fahlbusch, 1964

Megacricetodon minutus Daxner, 1967

MATERIAL EXAMINED. — See Table 12 for data and
measurements.

DESCRIPTION
‘The anterocone of M1 is divided, the anterolophule is
short, the protolophule I is developed in one specimen
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TaBLE 13. — Measurements of Collimys dobosi Hir, 2005 finds from Felsétarkany, Hungary.

L w
Position Min Aver Max No. Min Aver Max
M1 1.74 1.99 214 17 1.16 1.26 1.34
M2 1.37 1.51 1.61 14 1.19 1.28 1.40
M3 1.19 1.32 1.36 7 1.12 1.20 1.26
m1 1.62 1.87 2.04 10 1.05 1.19 1.26
m2 1.47 1.57 1.65 14 1.16 1.26 1.32
m3 1.33 1.47 1.60 6/5 1.06 1.16 1.20

(2007.123), the mesoloph reaches the labial margin
(2007.170, 171), or shows an intermediate level of
development (2007.123). The anteroconid of m1 is
divided, the anterolophulid has a short labial spur in
the specimen 2007.172, the mesolophid exhibits an
intermediate development, an ectomesolophid-like
conelet is found in the molar 2007.172.

COMMENTS

In the original diagnosis (Daxner 1967) the follow-
ing markers of M1 are noted: small size, undivided
anterocone, labial sinus curved forward and occa-
sionally connected with the lingual sinus, lingual
cusps wide, labial cusps mesio-distally reduced,
mesoloph moderately developed and occasionally
connected with the paracone spur. But the original
material consists of only two M1 (holotype from
Inzerdorf and paratype from Vosendorf, Austria)
and one M2. In the Carpathian Basin, a M. minutus
population was found at Borsky Svity Jur in Slovakia
(Joniak 2005), which is abundant and represents
the morphological variability of M. minutus. In this
population, three morphotypes of M1 anterocone
are equally found: well splitted, slightly splitted and
undivided are equally. In the same way, the meso-
loph of M1 may be long, moderately developed
or short (or absent). On the basis of morphologi-
cal characters, we cannot distinguish the species
M. minor and M. minutus. The useful markers are
the slightly smaller mean dimensions of M. minutus.
Furthermore a very similar taxon: Megacricetodon
afl. minor was described from MN 7-8 faunas of
the Northern Alpine Voreland Basin (Fahlbusch
1964; Engesser 1972; Bolliger 1992, 1994; Pri-
eto 2007). The mean dimensions of M. minutus
from FT 3/2 and 3/10 are among the smallest for
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M. minor-M. minutus group in Central Europe.
Joniak (2005) demonstrated that Megacricetodon
debruijni Freudenthal, 1968 is a junior synonym
of Megacricetodon minutus. Beyond the above men-
tioned localities M. minutus was reported from the
early Pannonian of Austria: Mataschen, Richardhof-
Golfplatz, Bullendorf (Daxner-Hock 2004c).

Genus Collimys Daxner-Hock, 1972

Collimys dobosi Hir, 2005

MATERIAL EXAMINED. — See Table 13 for measurements.

MORPHOTYPE ANALYSIS

The result of the morphotype analysis of the Co/-
limys molars is given in Table 14.

‘The explanation of the codes of the morphotypes
is primarily given in Hir (2005). A brief summary
of this explanation is as below:

M1

A anteromesoloph is long, uninterrupted and
reaches the labial margin;

B anteromesoloph is interrupted;

a protocone and paracone are connected by
the protolophule I;

b protocone and paracone are connected by
the protolophule II;

X protolophule I and II are equally devel-
oped;

1 mesoloph reaches the buccal margin;

0 mesoloph is long but does not reach the labial
margin;

v metalophule is simple;

W metalophule occasionally bears an extra

enamel ridge.
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Fic. 7. — Occlusal surfaces of Collimys dobosi Hir, 2005 molars from Fels6tarkany 3/8 and 3/10, Hungary: A, M1, FT 3/10, MMP.2007.65
(reversed); B, M1, FT 3/10, MMP.2007.93 (reversed); C, M1, FT 3/10, MMP.2007.91; D, M2, FT 3/10, MMP.2007.139; E, M2, FT 3/10,
MMP.2007.150; F, m1, FT 3/10, MMP.2007.132; G, m1, FT 3/10, MMP.2007.135 (reversed); H, m1, FT 3/10, MMP.2007.134; I, m1,
FT 3/10, MMP.2007.69; J, M3, FT 3/10, MMP.2007.150; K, m2, FT 3/10, MMP.2007.135 (reversed); L, m3, FT 3/10, MMP.2007.158
(reversed). Scale bar: 1 mm.

lingual anterolophule is completely missing;
lingual anterolophule is weak;

lingual anterolophule is well developed;

no connection between protocone and para-
cone;

protolophule II is well developed, protolo-
phule I is completely missing;
protolophule II is well developed, protolo-
phule I is incompletely developed;
protolophule IT and I are equally developed;
mesoloph reaches the buccal margin;
mesoloph does not reach the labial margin;
metalophule is simple;

metalophule bears an extra enamel ridge.

protolophule I and I are equally developed;
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a
b

ml
A group

B group

C group

only protolophule IT is developed;

only protolophule I is developed;
protolophule I and II are equally weak or
absent;

anterior and posterior metalophule are equally
developed;

only the posterior metalophule is developed.

anterolophulid has 1 branch ore 1 main
branch, anteroconid is 1, 2 or 3 parted;
anterolophulid is always 2 branched, antero-
conid is constantly 2 parted. The branches of
the anterolophulid are connected to the cusps
of the anteroconid;

anterolophulid is 2 branched, anteroconid
is 2 or 3 parted. The labial branch of the
anterolophulid is mainly connected to the
anterolabial cingulum;
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TaBLE 14. — Morphotype occurences in molars of Collimys dobosi Hir, 2005 from Fels6tarkany 3/10, Hungary. See text for morpho-

type codes.

Position Morphotypes / No. of specimen

M1 Aalv/1 Apiv/6 ApOv /7 Apiw /1 BpOv / 1 Ax1v /0

M2 Calx/5 BO1x /1 Caly/2 Baix /1 Baly /1 Bbiy /1 Bbix /1 Baly /1

M3 Aa/2 Ba/2

m1 A0/3 B1/6 C1/1

m2 Alo/ 4 Alx /5 Olo/2 Olx /1

m3 0o/3 Ao /2

D group anterqloPhulid is always 3 branched, ante- protolophule 1T in one M1 (Fig. 7A) and in one

roconid is 2 or S.parted; M2 (2007.99). Only two M1 (type “x”) and two

0 ectomesolophid is not found; “A h h lonhul th

1 ectomesolophid is developed. M3 (type “A”) have both protolophules. M1 wit
protolophule I alone is never found. The mesoloph

m2 is highly developed and reaches the buccal margin

0 antero—lingual cingulurn %s not developed; (type “17; Fig. 7B). In some M1, this ridge ends

é ?;“Cfi)'hlfllﬁuzl Cmnguthrlm lﬁ fﬁvﬁﬁpei . immediately before the buccal margin (type “07;

gire:O op 0€s Ot reachh the lingual ma Fig. 7C). The metalophule of the M1 and M2 is

L mesolophid reaches the lingual margin; short and connected to the posteroloph. It bears

o ectomesolophid is not developed; a short extra enamel ridge (type “W” in M1 and

X ectomesolophid is developed. type “y” in M2; Fig. 7D, E). Anterior and posterior
metalophules are both developed in the M3.

m3 In the lower dentition, the anteroconid of the

0 antero-lingual is not developed; m1 is divided. The anterolophulid is simple (type

A antero—hngual. c1pgulum is developed; “A”) or two branched (types “B” and “C”) (Fig. 7F-

S ectomesolophid is not developed; I). It is situated between the labial cuspula of the

X ectomesolophid is developed. : : ‘ 3 ]
anteroconid and the protoconid. In one specimen

DESCRIPTION the anterolophulid is connected to the metaconid

The anterocone of the juvenile M1 consists of two
conelets, which are not divided by a notch (Fig. 7A-
C). The cingulum is developed in the antero-lingual
side between the anterocone and the basis of the
protocone. In the adult M1 the anterocone is broad
and undivided (Fig. 7A, D). The anterolophule
of the M1 is short and broad. In M2 and M3 the
buccal anteroloph is always well developed. In M2
the lingual anteroloph is less developed but exists
in all M2. In M3 the lingual anteroloph is absent
or incipient (Fig. 7]).

The anteromesoloph of M1 is highly developed
(highly elevated from the level of the sinus) and
reaches the buccal margin (Fig. 7A, C). In one
specimen it is interrupted (type “B”). The proto-
cone-paracone connection is developed mainly by
the protolophule II (Fig. 7B-E). There is a notch
between the protocone and the lingual end of the
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(2007.135; Fig. 7). It is the only morphotype which
is not observed in the type sample of C. dobosi from
FT 3/2. The mesolophid is highly developed (highly
elevated from the level of the sinus) and always
reaches the lingual margin. The ectomesolophid is
found in seven m1 (type “17) (Fig. 7H) and six m2
(type “X”). The antero-lingual cingulum is found in
nine m2 (Fig. 7K) and two m3 (type “A”).

COMMENTS

The type sample of Collimys dobosi is from the
locality Fels6tdrkdny 3/2, which is in the same
section as Fels6tdrkdny 3/10 (Fig. 3; Table 1). The
detailed description and morphological analysis of
this species was done by Hir (2005). No significant
difference is observed, neither in morphology and
size between the samples from Felstdrkdny 3/2 and
Felsétarkdny 3/10. Collimys dobosi is the dominant
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species in both faunas. Its frequency is 54.5% in
FT 3/2 and 53.5% in FT 3/10 of the rodent re-
mains. Such a high dominance of Collimys is not
known beyond the Fels6tirkdny Basin.

Recently the Collimys material from Southern
Germany was studied by Prieto (2008) and Prieto &
Rummel (2009). They proved the presence of Col-
limys dobosi in the fauna of Hillenloh. They revised
and presented the Collimys material of Hammer-
schmiede, in which Collimys hiri Prieto & Rummel,
2009 is the ancestor of C. dobosi.

Genus Eumyarion Thaler, 1966

Eumyarion medius (Lartet, 1851)

MATERIAL EXAMINED. — See Table 15 for data and
measurements.

DESCRIPTION

On the M2, the lingual anterolophule is absent. The
five main ridges are transverse and nearly parallel
(anterolophule, protolophule, mesoloph, meta-
lophule, posterolophule). The mesoloph exhibits
intermediate development and the protolophule is
inflated to form a cusp-like structure. The M3 has
hypocone and metacone reduced and also reduced
mesoloph, metalophule and posteroloph ridges. A
strong axioloph is developed in the center of the
crown. In lower molars, the metaconid and entoco-
nid are higher than the protoconid and hypoconid.
On the m1 the anteroconid is unicuspid with a
bean-shaped occlusal surface. On the m1 the labial
anterolophid is developed between the anteroconid
and the base of the protoconid. The lingual anterolo-
phid connects the anteroconid and the metaconid.
The anterolophulid occurs between the lingual part
of the anteroconid and the protoconid.

The metalophulid intersects the anterolophulid
between the metaconid and the labial anterolophulid.
Enamel ridges occur in the central region of the
lower molars. The posterior arm of the protoconid
is incipient in m1, and well developed in m2 and
m3. The mesolophid is long and connected to the
posterior base of the metaconid in m1, and extends
to the ingual margin in m2 and m3. The posterior
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TaBLE 15. — Individual data of Eumyarion medius (Lartet, 1851)
finds from Fels6tarkany, Hungary.

Locality No. inv. MMP Position L w Fig.
FT 3/10 2007.111 M2 1.68 1.50 8E
FT 3/10 2007.169 M3 1.39 1.34 8F
FT 3/8 2007.217 M3 1.22 1.26

FT 3/10 2007.07 m1 1.69 1.32

FT 3/10 2007.167 m1 2.07 1.40 8A
FT 3/10 2007.66 m1 2.00 1.29

FT 3/8 2007.215 m1 2.00 1.29 8B
FT 3/10 2007.109 m2 1.62 1.37 8C
FT 3/8 2007.216 m3 1.54 1.26

FT 3/10 2007.110 m3 1.72 1.33 8D
FT 3/10 2007.168 m3 1.69 1.32

arm of the protoconid and mesolophid are merged
in m2, but independent and parallel in m3. The
ectomesolophid is short in m1, but absent in m2
and m3. The structure of the m1 from FT 3/8 is
slightly different: in the anterior region only the
anterolophulid and the posterior arm of the meta-
conid are well developed, no posterior connection
of the anterolophulid towards the protoconid occurs
because there is a notch in the anterior margin of
the protoconid. The mesolophid and the posterior
arm of the protoconid are merged.

COMMENTS
Detailed morphological analysis of the Eumyarion
teeth from FF 2/3, FF 2/7 and FT 3/2 is given
by Hir (2003, 2006). No significant differences
have been found between the morphology and the
dimensions of Eumyarion molars of Fels6tarkdny
3/10 and the earlier published materials from the
Fels6tarkdny Basin. The occurrence of Eumyarion
species in the Vallesian faunas of eastern Central
Europe has been reported from Rudabdnya (MN 9;
E. latior (Schaub & Zapfe, 1953) in Kretzoi & Fejfar
2005), Goétzendorf (MN 9; Eumyarion sp. in Rogl
et al. 1993), Borsky Svity Jur (MN 9; E. leemani
(Hartenberger, 1965) in Sabol ¢z al. 2004) and Bel-
chatow A (MN 9; E. latior in Garapich 2002).
The dentition of Eumyarion species displays a high
morphological variation, as previously mentioned
by Engesser (1972), De Bruijn & Sara¢ (1991) and
Bolliger (1994); this feature is also observed in the
populations from the Felsétdrkdny Basin.
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TaBLE 16. — Individual data of Microtocricetus molassicus Mayr
and Fahlbusch, 1975 finds from Fels6tarkany, Hungary.

Locality No. inv. MMP Position L w Fig.

FT 3/10 2007.112 ™1 223 1.18 9AE
FT 3/8 2007.226 M3 1.64 1.27 9D, H
FT 3/8 2007.218 m1 217 125 9B, F
FT 3/8 2007.219 m2 1.90 1.37 9C,G

Genus Microtocricetus

Mayr & Fahlbusch, 1975

Microtocricetus molassicus
Mayr & Fahlbusch, 1975

MATERIAL EXAMINED. — See Table 16 for data and
measurements.

DESCRIPTION

The molars are semihypsodont. The unique M1 rep-
resents a subadult specimen. The flat occlusal surface
consists of three lingual and four labial anticlines. It
has a weak anteromesoloph. The molars from FT 3/8
(2007.218, 2007.219, 2007.226) probably belong
to one individual, because the occlusal surfaces are
not yet flactened due to the early ontogenetic stage
of the specimen. The M3 has three lingual and four
labial anticlines. There are two islets in the anteroloph.
The paracone is independent. The mesoloph and the
metacone are labially connected. The posterior lobe
is narrow and rounded. The occlusal surface of m1
is formed by five lingual and four labial anticlines.
The anteroconid encloses a large islet. The occlusal
complex formed by the anteroconid, protoconid and
metaconid is very similar to an anteroconid complex
ofan arvicolid m1. The m2 is made up by four lingual
and four labial anticlines forming four transversal lobes.
There is a small islet in the anterolophid. The longitu-
dinal connection between the lobes is incipient. The
postetior lobe is narrower than the three others.

COMMENTS

The morphology of the molars concurs in all with
the detailed descriptions of Mayr & Fahlbusch
(1975), Kowalski (1993), Fejfar (1999), Kretzoi &
Fejfar (2005). In these publications Microtocricetus
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is regarded as a typical but relatively rare element of
MN 9 faunas. The European occurences are listed
by Kretzoi & Fejfar (2005). This list is not reinter-
preted here, only three new localities are added:
Borsky Svity Jur and Pezinok in Slovakia (Sabol
et al. 2004), Nebelbergweg-Transitgasleitung II in
Switzerland (Engesser & Kilin 2005).

The coexistence of Collimys and Microtocricetus as-
sociation was only known in two localities in Europe:
Hammerschmiede with Megacricetodon minutus-
Collimys sp.-Microtocricetus molassicus association.
Originally the Collinys remains from this locality have
been partially described as “ Democricetodon gaillardi
(Schaub, 1925)-D. freisingensis Fahlbusch, 1964”
by Mayr & Fahlbusch (1975) and later corrected to
Collimys by Kilin (1999) (recently this material was
described as Collimys hiri [Prieto 2008; Prieto & Rum-
mel 2009]). The other locality is Belchatow A with
Eumyarion-Democricetodon sp. (1-2)-Megacricetodon
aff. minor (Lartet, 1851)-Collimys transversus Heissig,
1995-Microtocricetus molassicus hamster association.
However, Collimys is a rare element in Belchatow A,
its frequency is 0.2% (Garapich 2002).

In the Vienna Basin, the occurence of Microtocrice-
tus is reported from the locality Richardhof-Golfplatz.
Thislocality is dated as Early Pannonian, and referred
to the mollusc zone E (Congeria subglobosa Partsch,
1835) = C5n2n paleomagnetic zone =10.1-10.2 Myr
by Daxner-Hock (2004a, b). The slightly older age
of the Microtocricetus findings from Felsétdrkdny 3/8
and 3/10 is possible because the mollusc material
of the Felsétdrkdny localities is undoubtedly Sar-
matian and Collimys is absent in the MN 9 faunas
of the Vienna Basin. Microtocricetus molassicus is
the best potential rodent candidate for the “index
fossil” status of the MN 9 zone in Central Europe
(De Bruijn ef al. 1992) but the exact datation of
the FAD of this species is not known.

Family ANOMALOMYIDAE De Bruijn, 1984
Genus Anomalomys Gaillard, 1900

Anomalomys gaudryi Gaillard, 1900

MATERIAL EXAMINED. — See Table 17 for measure-
ments.
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Fic. 8. — Occlusal views of Eumyarion medius (Lartet, 1851) and Megacricetodon minutus Daxner, 1967 molars from Felsétarkany
3/8 and 3/10, Hungary: A-F, Eumyarion medius; A, m1, FT 3/10, MMP.2007.167; B, m1, FT 3/8, MMP.2007.215 (reversed); C, m2,
FT 3/10, MMP.2007.109; D, m3, FT 3/10, MMP.2007.110; E, M2, FT 3/10, MMP.2007.111; F, M3, FT 3/10, MMP.2007.169 (reversed);
G-l, Megacricetodon minutus; G, M1, FT 3/10, MMP.2007.170; H, m1, FT 3/10, MMP.2007.172; I, m3, FT 3/10, MMP.2007.87. Scale

bar: 1 mm.

TaBLE 17. — Measurements of Anomalomys gaudryi Gaillard, 1900 finds from Fels6tarkany, Hungary.

L w

Position Locality Min Aver Max No. Min Aver Max
M1 FT 3/10 1.83 1.93 2.09 4 0.91 1.12 1.36
M1 FT 3/8 1.68 1.80 1.92 2 1.11 1.18 1.26
M2 FT 3/10 1.51 1.66 1.81 7 0.91 1.12 1.32
M2 FT 3/8 1.54 1 1.25
M3 FT 3/10 1.13 1.15 1.18 3 0.84 0.92 1.05
m1 FT 3/10 1.81 1.90 1.96 5 0.94 1.08 1.29
m1 FT 3/8 1.72 1.85 1.99 2 1.20 1.22 1.25
m2 FT 3/10 1.64 1.83 2.00 4 1.05 1.24 1.44
m2 FT 3/8 1.72 1.87 2.03 2 1.20 1.22 1.25
m3 FT 3/10 1.47 1 1.02
m3 FT 3/8 1.47 1 1.09
DESCRIPTION becomes an enamel-ring during the early stage of

The teeth are semi-hypsodont with flat occlusal
surface and thick enamel (Fig. 10E-H). In M1 and
M2 the occlusal surface consists of three enamel
folds (anteroloph, medioloph and posteroloph)
(Fig. 10A, B). The folds are divided by one lingual
and two labial sinuses. In M2, the first labial sinus
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wear process. A distinct mesoloph is not developed,
since it is involved in the medioloph. The occlusal
surface of lower molars consists of three enamel
folds (anteroconid, mediolophid, posterolophid).
In the juvenile m1, the mediolophid is sometimes
segmented in two parts (Fig. 10D, H). The folds are
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A-D

Fic. 9. — Microtocricetus Mayr & Fahlbusch, 1975 molars from Felsétarkany 3/8 and 3/10, Hungary: A-H, Microtocricetus molassi-
cus Mayr & Fahlbusch, 1975; A, M1, occlusal view, FT 3/10, MMP.2007.112 (reversed); B, m1, occlusal view, FT 3/8, MMP.2007.218;
C, m2, occlusal view, FT 3/8, MMP.2007.219 (reversed); D, M3, occlusal view, FT 3/8, MMP.2007.226 (reversed); E, M1, lingual view,
FT 3/10, MMP.2007.112 (reversed); F, m1, labial view, FT 3/8, MMP.2007.218; G, m2, labial view, FT 3/8, MMP.2007.219 (reversed);
H, M3, lingual view, FT 3/8, MMP.2007.226 (reversed). Scale bars: 1 mm.

Fic. 10. — Anomalomys gaudryi Gaillard, 1900 molars from Fels6tarkany 3/8 and 3/10: A, M1, occlusal view, FT 3/10, MMP.2007.186
(reversed); B, M2, occlusal view, FT 3/10, MMP.2007.185; C, m1, occlusal view, FT 3/10, MMP.2007.183; D, m1, occlusal view, FT
3/10, MMP.2007.181 (reversed); E, M1, lingual view, FT 3/10, MMP.2007.186 (reversed); F, M2, lingual view, FT 3/10, MMP.2007.185;
G, m1, labial view, FT 3/10, MMP.2007.183; H, m1, labial view, FT 3/10, MMP.2007.181 (reversed). Scale bars: 1 mm.
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divided by one labial and two lingual sinuses. The
anteroconid contains 1-5 enamel rings in the juve-
nile stage of wear. There is a large enamel ring in the
lingual part of the mediolophid, which never forms
a sinus during the wear process (Fig. 10C, D).

COMMENTS

The occlusal pattern of the m1s from the Fels6tdrkdny
Basin does not show any tendency towards the
typical morphotype (having a large sinus in the
medioloph of m1) of A. rudabanyensis Kordos,
1989. In the late Astaracian-Early Vallesian faunas
of eastern Central Europe three Anomalomys species
were described:

Anomalomys rudabanyensis from Rudabdnya
(MN 9; Kordos 1989, 2005), Anomalomys gaudryi
from Belchatow A (MN 9; Kowalski 1994; Garapich
2002), Felsdtdrkdny 1, Felstdrkdny 3/2 (MN 7/8;
Hir 2001, 2003) and Felsétdrkdny-Felnémet 2/3 and
2/7 (MN 7/8; Hir 20006), and finally Anomalomys
cf. gaillardi Viret & Schaub, 1946 from Gétzendorf
(MN 9, Rogl et al. 1993).

DISCUSSION

Felsétarkdny 3/8 and 3/10 are the lithostrati-
graphically highest fossiliferous localities of the
Fels6tarkdny-Guidorkert section, overlying the levels
bearing the rich vertebrate fauna of Fels6tirkdny 3/2
(Hir 2003) and the macroflora of Fels4tdrkdny (An-
drednszky & Kovdes 1955; Erdei & Hir 2002).

The majority of the lagomorph and rodent taxa
are common in the faunas of FT 3/2 and FT 3/10,
including Eurolagus fontannesi, Trogontherium minu-
tum, Neopetes sp., Paraglirulus werenfelsi, Eomyops
oppligeri, Eumyarion medius, Megacricetodon minutus,
Collimys dobosi and Anomalomys gaudryi.

Collimys dobosi and A. gaudryi are the dominant
species in both faunas. However, they display some
differences:

— the diversity of Sciuroidea is lower in FT 3/10,
in which Spermophilinus bredai, Blackia miocaenica
Mein, 1970, Albanensia grimmi (Black, 1966),
Miopetaurista sp. are absent;

—in FT 3/8 and FT 3/10 several Vallesian ele-
ments appear, including Myoxus vallesiensis and
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Microtocricetus molassicus. It means that the stud-
ied faunas are possibly to classify as MN 9. As a
consequence of the results of Prieto & Rummel (in
press) on the study of the Early Vallesian Collimys
populations from Germany and Hungary, we can
classify the faunas FT 1, FT 2, FT 3/2 as MN 9
00, because Collimys dobosi is a constant element
of these materials.

All the five localities of the Fels6tarkdny, Gudér-
kert section produced rich mollusc faunas which are
undoubtedly Sarmatian. These assemblages consist
of mainly freshwater and land elements but there
are some sporadic brackish species too, which are
certainly not reworked (e.g., Pirenela picta nympha
from FT 3/10 or Dorsanum duplicatum (Sowerby,
1839) from FT 1.

The latest occurence of Sarmatian elements in the
mollusc fauna was found in the lowermost Panno-
nian A-B zones in the Vienna Basin (Harzhauser
et al. 2004). These zones can be the possible mini-
mal age of the faunas from the Fels4tdrkdny Basin
(Fig. 11).

From a chronostratigraphical point of view the
consistent coexistence of Sarmatian molluscs and
Vallesian rodents in the Felsdtdrkdny localities is
a contradiction following the generally accepted
11.1 Myr Hipparion dacum (Agusti & Moya-Sola
1991) and the data for the Sarmatian/Pannon-
ian boundary: 11.5 Myr (Daxner-Héck 1996),
11.6 Myr (Harzhauser & Piller 2007), 12.0 Myr
(Magyar ez al. 1999). Not having found Hipparion
and without paleomagnetic and radiometric data
we can give only speculative attempts at the solu-
tion of this contradiction.

VERSION 1
We accept the 11.1 Myr Hipparion datum but we
presume the appearence of the rodent faunas char-
acterized by Microtocricetus molassicus and/or Col-
limys hiri/dobosi before the Hipparion datum. This
idea was already published by Hir (2003, 2005)
when he classified the Felsétdrkdny 3/2 fauna as
late MN 7-8. In this case the German and Swiss
faunas Nebelbergweg, Nebelbergweg TGL 1I and
TGL III, Hammerschmiede, Marktl, Hillenloh
and Belchatow A in Poland can be moved into the
late MN 7-8 zone.
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Fic. 11. — Possible chronological position of the Felsétarkany Basin (Hungary) vertebrate faunas in comparison to the late Miocene
vertebrate faunas from Austria, Hungary and Slovakia (after Daxner-Hock 2004a, b; Sabol et al. 2004; Kordos 2008).

VERSION 2

We question the 11.1 Myr Hipparion datum and
follow Aguilar ez al. (2004) and Vangengeim ez 4.
(2006) who reinterpreted the paleomagnetic data of
some important vertebrate-bearing sections from the
Mediterranean and from the Eastern Paratethys and
suggested an older dating of 11.5-11.8 Myr for the
Hipparion datum.

More research in the continental series at Fels6tdrkdny
is needed to clarify aspects of the imperfectly docu-
mented late Sarmatian-Early Pannonian period of
the eastern Central European Neogene, which ap-
proximates the MN7/8-MN9 transition (Daxner-
Hock 2001). This time interval represented the end
of deposition of the Obere Siipwassermolasse (Ka-
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lin & Engesser 2001; Kuhlemann & Kempf 2002;
Engesser & Kilin 2005). In the Carpathian Basin,
a nearly simultaneous regression took place and the
fluvial facies penetrated far into the basin, resulting
in the erosion and reworking of the Sarmatian strata
(Magyar ez al. 1999; Harzhauser & Piller 2004 ;
Harzhauser ez al. 2004). The scarcity of species-rich
late Astaracian vertebrate localities in the Carpathian
Basin can be the result of this erosion (Fig. 11).

Acknowledgements

The author would like to express their sincere thanks
to Mr Kiroly Bakondi, landowner of the Giidor-
kert, for his kind permission of the excavations,

GEODIVERSITAS © 2010 « 32 (2)



to Prof. David Begun for his help in the field, to
Prof. Gudrun Daxner-Hock, to Prof. Liszlé Kor-
dos, to Dr Daniel Kilin and to Dr Jerome Prieto
for their valuable remarks on this manuscript, to
Dr Mariam Nargolwalla for the detailed correc-
tion of the English text, to Aurelien Attinsi for the
French text. The fieldwork and the scientific elabo-
ration were sponsored by the Hungarian Scientific
Research Fund (OTKA) project no. T 046719, the
Pro Renovanda Cultura Hungariae Fund and the
Mobilitds Youth Fund.

REFERENCES

AGUILAR J., BERGGREN W., AUBRY M., KENT D., CLAU-

Mid-
Neogene Mediterranean marine-continental correla-
tions: an alternative interpretation. Palaeogeography,
Palacoclimatology, Palaeoecology 204: 165-186.

AGUSTI . 1981. — Glis vallesiensis n. sp., nouveau Gliridae
(Rodentia, Mammalia) du Néogene de Seu d’Urgell
(Catalogne, Espagne). Geobios 14 (4): 543-547.

AGUSTIJ. & MOYA S. 1991. — Spanish Neogene mammal
succession and its bearing on continental biochronol-
ogy. Newletters on Stratigraphy 25: 91-114.

ANDREANSZKY G. & KOVACs E. 1955. — Gliederung
und Okologie der jiingeren Tertidrfloren Ungarns.
Magyar Allami Fildtani Intézet Evkonyve [Annals of
the Hungarian Geological Institute] 44 (1): 42-55.

BACHMAYER F. & WILSON R. 1984. — Die Kleinsiuger-
fauna von Gétzendorf, Niederésterreich. Sizzung-
berichte der Osterreichischen Akademie der Wissenschaften,
matematisch-naturwissenschafiliche Klasse 193 (6-10):
303-319.

BAUDELOT S. 1965. — Complément a I'étude de la faune
des rongeurs de Sansan: les Gliridés. Bulletin de la
Société géologique de France 7 (7): 758-764.

BOLLIGER T. 1992. — Kleinsiugerstratigraphie in der
miozinen Hornlischiittung (Ostschweiz). Documenta
Naturae 75: 1-296.

BOLLIGER T. 1994. — Die Obere Siiffwassermolasse in
Bayern und der Ostschweiz: bio- und lithostratigra-
phische Korrelationen. Mitteilungen der Bayerischen
Staatssammlung fiir Paliontologic und bistorische Ge-
ologie 34: 109-144.

CUENCA-BESCOS G. 1988. — Revision de los Sciuridae del
Aragoniense y del Rambliense en la fosa de Calatayud-
Montalban. Scripta Geologica 87: 1-115.

Daams R. 1981. — The dental pattern of the dormice
Dryomys, Myomimus, Microdyromys and Peridyrom_ys.
Utrecht Micropaleontological Bulletins, Special Publi-
cation 3: 1-115.

GEODIVERSITAS © 2010 © 32 (2)

Middle-late Miocene rodents and lagomorphs (Mammalia) from Hungary

DAXNER G. 1967. — Ein neuer Cricetodontide (Ro-
dentia, Mammalia) aus dem Pannon des Wiener
Beckens. Annalen des Naturbistorischen Museums
Wien 71: 27-36.

DAXNER-HOCK G. 1996. — Faunenwandel im Ober-
miozin und Korrelation der MN-“zonen” mit den
Biozonen des Pannons der Zentralen Paratethys.
Beitriige zur Paliontologie 21: 1-9.

DAXNER-HOCK G. 1998. — Siugetiere (Mammalia)
aus dem Karpat des Korneuburger Beckens. 3. Ro-
dentia und Carnivora. Beitrige zur Paliontologie 23:
367-407.

DAXNER-HOCK G. 2001. — Early and late Miocene
correlation (Central Paratethys). Berichte des Institutes
fiir Geologie und Palionrologie der Karl-Franzens-
Universitit, Osterreich 4: 28-33.

DAXNER-HOCK G. 2004a. — Flying Squirrels (Ptero-
myinae, Mammalia) from the Upper Miocene of
Austria. Annalen des Naturbistorischen Museums Wien
106 A: 387-423.

DAXNER-HOCK G. 2004b. — Pseudocollimys steiningeri
nov. gen. nov. spec. (Cricetidae, Rodentia, Mamma-
lia) aus dem Ober-Miozin der Molassezone Oberds-
terreichs. Courier Forschungs — Institut Senckenberg
246: 1-13.

DAXNER-HOCK G. 2004c. — Biber und ein Zwerghamster
aus Mataschen (Unter-Pannonium, Steirisches Becken).
Joannea-Geologie und Paliontologie 5: 19 -33.

DAXNER-HOCK G. 2005. — Eomyidae and Gliridae from
Rudabénya. Palaeontographia Italica 90: 149-161.

DE BrungN H., Daams R., DAXNER-HOCK G., FAHL-
BUSCH V., GINSBURG L., MEIN P. & MORALES ]J.
1992. — Report on the RCMNS working group
on fossil mammals, Reisnburg 1990. Newsletters on
Stratigraphy 26 (2-3): 65-118.

DE BrRupN H. & SARAG G. 1991. — Early Miocene
rodent faunas from eastern Mediterranean area Part I.
The genus Eumyarion. Proceedings of the Koninklijke
Nederlandse Akademie van Wetenschappen, Series B,
94 (81): 1-36.

ENGESSER B. 1972. — Die obermiozine Siugetierfauna
von Anwil (Baselland). 7arigkeitsberichre der naturfor-
schenden Gesellschaft Baselland 28: 1-363.

ENGESSER B. 1999. — Family Eomyidae, 7z ROSSNER &
HEISSIG (eds), The Miocene Land Mammals of Europe.
Vetlag Dr Friedrich Pfeil, Munich: 319-335.

ENGESSER B. & KALIN D. 2005. — Die jiingsten Sdugetier-
faunen aus der Molasse der Schweiz. Poster in Workshop
Obere Meeresmolasse (OMM) Obere SiifSwassermolasse
(OSM), Munich, 1-3 April 2005.

ERBAJEVA M. 1988. — Pishchukhi Kajnozoya (Taxono-
mia, Systematika, Phylogenia) [Late cenozoic pikas:
taxonomy, systematics, phylogeny]. Nauka, Moscow,
222 p. (in Russian).

ERDEI B. & HIR J. 2002. — Vegetation and climate
reconstruction of Sarmatian (Middle Miocene) sites

327



Hir J. & Koékay J.

from NE and W Hungary. Acza Universitatis Caroli-
nae, Geologica 46 (4): 75-84.

FAHLBUSCH V. 1964. — Die Cricetiden (Mammalia)
der Oberen Siisswasser-Molasse Bayerns. Bayerische
Abkademie der Wissenschaften, matematisch-naturwis-
senschaftliche Klasse, Abhandlungen, Neue Folge,118:
1-136.

FEJFAR O. 1999. — Microtoid Cricetids, 7z ROSSNER &
HEISSIG (eds), 7he Miocene Land Mammals of Europe.
Verlag Dr Friedrich Pfeil, Munich, 365-372.

FREUDENTHAL M. & DaaMs R. 1988. — Cricetidae
(Rodentia) from the type — Aragonian: the genera
Democricetodon, Fahlbuschia, Pseudofahlbuschia nov.
gen., and Renzimys. Scripta Geologica, Special Issue
1: 133-252.

GARAPICH A. 2002. — An overview of Miocene ro-
dents from Belchatow (Poland). Folia Zoologica 51
(suppl. 1): 59-66.

HARZHAUSER M., DAXNER-HOCK G. & PILLER W.
2004. — An integrated stratigraphy of the Pannonian
(late Miocene) in the Vienna Basin. Austrian Journal
of Earth Sciences 95-96: 6-19.

HARZHAUSER M. & PILLER W. 2004. — Integrated
stratigraphy of the Sarmatian (Upper Middle Mi-
ocene) in the western Central paratethys. Stratigraphy
1 (1): 65-86.

HARZHAUSER M. & PILLER W. 2007. — Benchmark
data of a changing sea — Palacogeography, Palacobiol-
ogy and events in the Central Paratethys during the
Miocene. Palaeogeography, Palacoclimatology, Palaco-
ecology 253: 8-31.

HiR J. 2001. — New Middle Miocene rodent faunas
from northern Hungary. Lynx 32: 107-122.

HiR J. 2003. — The Middle miocene (late Astaracian,
MN 7-8) rodent fauna of Felsétarkdny 3/2 (Hungary).
Acta Paleontologica Romaniae 4: 125-136.

HIR J. 2005. — Collimys dobosi n. sp. (Cricetidae, Mam-
malia) from the late Astaracian (MN 8) vertebrate fauna
of Felsétdrkdny 3/2 (Northern Hungary). Fragmenta
Paleontologica Hungarica 23: 5-18.

HIR J. 2006. — Late Astaracian (late Sarmatian) lago-
morphs and rodents from Felsétdrkdny-Felnémet
(Northern Hungary). Beitrige zur Paliontologie 30:
155-173.

HIR J. 2007. — Cricetodon klariankae n. sp.(Cricetidae,
Mammalia) from the late Astaracian fauna of
Fels8tdrkdny-Felnémet 2/3. Fragmenta Palaeontologica
Hungarica 24-25: 15-24.

HiR J. & KOKaY J. 2009 — Middle Miocene molluscs,
lagomorphs and rodents from Felsétédrkdny 1 and 2.
Fragmenta Palaeontologica Hungarica 27: 81-89.

HiR J., KOKaAY J., VENCZEL M., GAL E. & KESSLER E.
2001. — El8zetes beszdmolé a fels6tarkdnyi ,,Glidor-
kert” n. 8slénytani lel6helykomplex Gjravizsgdlatdrol.
[A preliminary report on the revised investigation
of the paleontological locality-complex , Giidér-

328

kert” at Felsétarkdny, Northern Hungary]. Folia
Historico-Naturalia Musei Matraensis 25: 41-64 (in
Hungarian).

HUGUENEY M. 1999. — Family Castoridae, 772 ROSSNER
G. & HEiss1G K. (eds), 7he Miocene Land Mam-
mals of Europe. Verlag Dr Friedrich Pfeil, Munich,
281-300.

HUGUENEY M. & MEIN P. 1965. — Lagomorphes et
rongeurs du Néogene de Lissieu (Rhone). Documents
des Laboratoires de Géologie de la Faculté des Sciences
de Lyon 12: 109-123.

HUTCHINSON M. & BEGUN D. 2006. — A sedimen-
tological review of the Pannonian Basin late middle
Miocene fossil primate locality at Felsétdrkdny, Hun-
gary. Geophysical Research Abstracts 8: 04406.

HUTCHINSON M. & BEGUN D. 2008.— A Palaco-
environmental Reconstruction of the late middle Mi-
ocene Fossil Primate Locality ar Felsétdrkdny, Hungary.
Manuscript, University of Toronto, Department of
Anthropology, 43 p.

JONIAK P. 2005. — New Rodent Assemblages from the Up-
per Miocene Deposits of the Vienna Basin and Danube
Basin. Thesis, Department of Geology and Paleontol-
ogy, Faculty of Natural Sciences, Comenius University,
Bratislava, Slovakia, 126 p.

KALIN D. 1999. — Tribe Cricetini, 72z ROSSNER G. &
HeissiG K. (eds), The Miocene Land Mammals of Europe.
Verlag Dr Friedrich Pfeil, Munich, 373-387.

KALIN D. & ENGESSER B. 2001. — Die jungmiozine
Sdugetierfauna vom Nebelbergweg bei Nunningen
(Kt. Solothurn, Schweiz). Schweizerische Paliontolo-
gische Abhandlungen 121: 1-61.

Korpos L. 1989. — Anomalomyidae (Mammalia,
Rodentia) remains from the Neogene of Hungary. A
Magyar Allami Fsldtani Intézet Jelentése az 1985. évrdl
[Annual Report of the Hungarian Geological Institute
on 1985]: 293-311.

Korpos L. 2003. — Castoridae, in BERNOR R. ez .
(eds), Recent advances on multidisciplinary research
at Rudabdnya, late Miocene (MN 9), Hungary: a
compendium. Palacontographia Italica 89: 1-34.

Korpos L. 2005. — Anomalomys (Rodentia, Mamma-
lia) from Rudabdnya, Hungary (Miocene, MN9):
terminology of molars, age categories and phylo-
genetic interpretations. Fragmenta Palaeontologica
Hungarica 23: 19-28.

KoOrDOS L. 2008. — Stratigraphic correlation of the
major middle and Upper Miocene vertebrate locali-
ties of Hungary (p. 103), iz BupAI T. & FODOR L.
(eds), Explanatory Book to the Geological Map of the
Vértes Hills, 1:50 000. Geological Institute of Hungary,
Budapest: 1-368.

KORDOS L. & BEGUN D. 2003. — Fels4tdrkdny, a middle
Miocene catarrhine locality in central Hungary. American
Journal of Physical Anthropology Suppl. 36: 132.

KowALskl K. 1993.— Microtocricetus molassicus Fahl-

GEODIVERSITAS © 2010 « 32 (2)



busch and Mayr, 1975 (Rodentia, Mammalia) from
the Miocene of Belchatéw (Poland). Acta Zoologica
Cracoviensia 36 (2): 251-258.

KowaLski K. 1994. — Evolution of Anomalomys Gaillard,
1900 (Rodentia, Mammalia) in the Miocene of Poland.
Acta Zoologica Cracoviensia 37 (1): 163-176.

KowaLski K. 1997. — Gliridae (Mammalia: Rodentia)
from the Miocene of Belchatow in Poland. Acta Zoo-
logica Cracoviensia 40 (2): 173-198.

KRETZOI M. 1943. — Ein neuer Muscardinide aus dem un-
garischen Miozin. Foldtani Kozlony 73: 271-273.
KRrETZOI M. 1982. — Wichtigere Streufunde aus der wir-
beltierpaliontologischen sammlung der Ungarischen
Geologischen Anstalt. A Magyar Allami Fildtani Intézet
Jelentése 1980-r6l [Annual Report of the Hungarian

Geological Institute on 1980): 385-394.

KrETZOI M. & FEJFAR O. 2005. — Sciurids and Cricetids
(Mammalia, Rodentia) from Rudabdnya. Palaeonto-
graphia Italica 90: 113-148.

KUHLEMANN J. & KEMPF O. 2002. — Post-Eocene
evolution of the North Alpine Foreland Basin and
its response to Alpine tectonics. Sedimentary Geology
152: 45-78.

MAGYAR 1., GEARY D., SOTO-SZENTAI M., LANTOS M. &
MULLER P. 1999. — Integrated biostratigraphic,
magnetostratigraphic and chronostratigraphic cor-
relations of the late Miocene Lake Pannon deposits.
Acta Geologica Hungarica 42 (1): 5 -31.

MAGYAR 1., GEARY D. & MULLER P. 1999. — Paleogeo-
graphic evolution of the late Miocene Lake Pannon
in Central Europe. Palaeogeography, Palaeoclimatology,
Palaeoecology 147: 151-167.

Mayr H. & FAHLBUSCH V. 1975. — Eine unterpliozine
Kleinsiugerfauna aus der Oberen Siiffwasser-Molasse
Bayerns. Mitteilungen der Bayerischen Staatssammlung
fiir Paldonrologie und historische Geologie 15: 91-
111.

MCKENNA M. & BELL S. 1997. — Classification of Mam-
mals Above the Species Level. Columbia University
Press, New York, 631 p.

MEIN P & FREUDENTHAL M. 1971. — Une nouvelle
classification des Cricetidae (Mammalia, Rodentia) du
Tertiaire de 'Europe. Scripta Geologica 2: 1-37.

NEMETSCHEK A. & MORS T. 2003. — Myoglis meini
(De Bruijn, 1965 [1966] (Mammalia: Gliridae) aus
dem Miozin von Hambach 6¢ (NW —Deutschland).
Paliiontologische Zeitschrift 77 (2): 401-416.

NESIN A. & KowALskl K. 1997. — Miocene Gliridae
(Mammalia: Rodentia) from Grytsiv (Ukraine). Acta

GEODIVERSITAS © 2010 © 32 (2)

Middle-late Miocene rodents and lagomorphs (Mammalia) from Hungary

Zoologica Cracoviensia 40 (2): 209-222.

PAPP A. 1951. — Das Pannon des Wiener Beckens. Miz-
teilungen der Geologischen Gesellschaft in Wien 39-41
(1946-1948): 99-193.

PRIETO J. 2007. — Kleinsiuger-Biostratigraphie und
Paliiodkologie des hoheren Mittelmiozins (MIN8) Bayerns:
Spaltenfiillungen der Frinkischen Alb und Lokalititen
der Oberen SiifSwassermolasse im Vergleich. Disserta-
tion zur Erlangung des Doktorgrades an der Fakultit
fiir Geowissenschaften der Ludwig-Maximilians-
Universitdt Miinchen, 213 p.

PRIETO J. 2008. — Small mammal biostratigraphy of
the late Middle Miocene (Sarmatian) in South Ger-
many. Geaphysical Research Abstracts 10 (EGU2008-
A-05351): 1-2.

PRIETO J. & RUMMEL M. 2009. — Evolution of the genus
Collimys Daxner-Hock, 1972 (Rodentia, Cricetidac)
— a key to Middle to late Miocene biostratigraphy
in Central Europe. Newues Jahrbuch fiir Geologie und
Paliontologie, Abhandlungen 252 (2): 237-247.

ROGL E, ZArrE H., BERNOR R., BRZOBOHATY R., DAX-
NER-HOCK G., DRAXLER I., FEJFAR O., GAUDANT ]J.,
HERRMANN P, RABEDER G., SCHULTZ O. & ZETTER
R. 1993. — Die Primatenfundstelle Gétzendorf an
der Leitha (Obermiozin des Wiener Beckens, Nied-
erdsterreich). Jahrbuch der Geologischen Bundesanstalt
136 (2): 503-526.

RUMMEL M. 1998. — Die Cricetiden aus dem Mittel-
und Obermiozin der Turkei unter besonderer Beriick-
sichtigung der Sickenberg/Tobien’schen Aufsammlung
(1968-1970). Documenta naturae 123: 1-300.

SABOL M., JoNIAK P. & HOLEC P. 2004. — Succession
(-s) of mammalian assemblages during the Neogene —
a case study from the Slovak part of the Western
Carpathians. Scripta Facultatis Scientarium Naturalis
Universitatis Masaryk, Brunensis 31-32: 65-84.

SCHRETER Z. 1913. — Eger kornyékének foldtani vis-
zonyai [The geology of the surroundings of Eger]. A
Magyar Kirdlyi Foldrani Intézet Jelentése 1912-r61. [An-
nual report of the Hungarian Royal Geological Institute
on 1912]: 130-149 (in Hungarian).

VANGENGEIM E., LUNGU A. & TESAKOV A. 2006. —
Age of the Vallesian Lower Boundary (Continental
Miocene of Europe). Stratigraphy and Geological Cor-
relation. 14 (6): 655-667.

VENCZEL M., HIR ., HuzA R., Pora E. & GOLBAN D.
2005. — A new middle Miocene vertebrate fauna
from Subpiatra (Bihor County, Romania). Nymphaea,
Folia Naturae Bihariae 32: 23-38.

Submitted on 16 September 2008;
accepted on 22 May 2009.

329



