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Abstract – A comprehensive study of the fl ying squirrel Albanensia fi nds of the two countries is 
given. Th e smallest and earliest representative of the genus is the species Albanensia sansaniensis. 
It has been recently found in the Badenian (Middle Miocene) fauna of Szentendre. Some sporadic 
Albanensia sp. and Albanensia albanensis fi nds were described from Sarmatian localities. Signifi cant 
Albanensia grimmi materials are known from the late Sarmatian fauna of Felsőtárkány 3/2 and 
the early Pannonian fauna of Rudabánya. Th is latter sample has some special characters, which 
diff er from typical A. grimmi fi nds from Felsőtárkány 3/2, Götzendorf, Richardhof, and Hammer-
schmiede. With 27 fi gures and 8 tables.
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INTRODUCTION

Albanensia is a large-sized fl ying squirrel which is a characteristic element 
of the European Miocene rodent faunas from the early Miocene MN4 Zone to 
the late Miocene MN10 Zone. In the Pannonian Basin important new mate-
rials were collected by the author during the last two decades. Some of them 
were mentioned in earlier papers (Hír 2003, 2006, 2015; Hír et al. 2011; Hír & 
Venczel 2018). Th e aim of this publication is the comprehensive description 
and valuation of these fi ndings with the revised investigation of the assemblage 
from Rudabánya.

ABBREVIATIONS AND METHODS

D4: upper deciduous (milk) premolar;
P3: upper third permanent premolar;
P4: upper fourth permanent premolar;
M1-M2-M3: upper permanent molars;
d4: lower deciduous (milk) premolar;
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p4: lower fourth permanent premolar;
m1-m2-m3: lower permanent molars;
L: maximal antero-posterior length on the occlusal surface of the tooth 

crown;
W: maximal linguo-labial width on the occlusal surface of the tooth crown;
No. inv: inventory number;
MMP: Municipal Museum of Pásztó;
MGSH: Collection of Mining and Geological Survey of Hungary;
ISER : Institut de Speleologie Emile Racoviţa, Bucharest.
Morphological nomenclature of the occlusal surface of the teeth is aft er 

Cuenca Bescos (1988), Daxner-Höck (2004, 2010), and Daxner-Höck & 
Höck (2015) (Figs 1, 2). Measurements were taken by the ocular micrometer of 
MBS-10 stereomicroscope.

Th e dimensions are given in mm. Micrographs were taken by Canon Eos 
400 digital camera with a Canon MP-E-65 mm macroobjective. Retouching was 
conducted by the author.

SYSTEMATIC PALAEONTOLOGY

Family: Sciuridae Fischer von Waldheim, 1817
Subfamily: Pteromyinae Brandt, 1855

Genus: Albanensia Daxner-Höck et Mein, 1975
Type species – Albanensia albanensis (Major, 1893), La Grive Saint-Alban M, 

France, N7/8

Diagnosis – “Sciuroptere mit grossen Backenzähnen; Shmelzrunzeln an 
Kaufl ächen; komplizierterer Bau der Oberkiefer-gegenüben den Unterkiefer-
molaren, Die Oberkieferzähne besitzen kein freies Mesostyl. Der Hypoconus 
ist Kräft ig. P4 grösser als M1. M3 besitzt einen Metaloph. Die Unterkieferzähne 
haben kein freistehendes Mesostylid. Vorder- und Schlusscingulum können wie 
die Talonidsenke gerunzelt sein. Hypoconulid auf Schluscingulum möhlich. 
Labialen Art des Vordercingulums und vordere Aussenbucht fehlen.”

Diagnosis translated fr om German – Flying squirrel with large molars. 
Upper and lower molars are equally characterised by complicated enamel struc-
ture. No free mesostyle in the upper molars. Th e hypocone is strong. P4 is larger 
than M1. M3 has a metaloph. No independent mesostylid in the lower molars. 
Th e anterior and posterior cingula can be undulated like the talonid basin. Th e 
presence of hypoconulid is possible on the posterior cingula. Th e labial branch 
of the anterocingulum and the anterolabial bay is missing.
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Albanensia sansaniensis (Lartet, 1851)
(Figs 3, 7, 10, 11, 15, 19, 23, Table 1)

2018 Albanensia sansaniensis (Lartet) – Hír & Venczel, pp. 48–51.

Locality – Szentendre.
Th e fi nds were collected by the author during the fi eld-campaigns organized 

in 2018 and 2019. Th e locality is identical to the place of discovery which was fi rst 
published by Kordos (1982, 1986). Up to the present only a preliminary publica-
tion has been given on the results of the new excavation (Hír & Venczel 2018).

Material – 

Morphological description – P4 – Subtriangular outline with rounded angles. 
Th ere is a protuberant parastyle on the mesial part of the tooth crown which has 
no additional cusp on its lingual or labial side. Secondary ridges are not devel-
oped in the sinuses. Protoloph and metaloph do not form zigzag crests like the 
same ridges in the upper teeth of A. grimmi (in the interpretation of Daxner-

Table 1. Individual data of the Albanensia teeth from Szentendre

Locality No. inv. MMP Position L W Figures in the present paper

Szentendre 2019.600. P4 2.60 2.87

Szentendre 2019.722. P4 2.80 2.90 Fig. 3

Szentendre 2019.723 P4 2.70 3.0

Szentendre 2019.599. M1–2 2.72 3.3

Szentendre 2018.431. M1–2 2.65 3.3 Fig. 7

Szentendre 2019.688. M3 3.10 3.17 Fig. 11

Szentendre 2018.433. d4 2.07 1.77

Szentendre 2018.434. p4 2.7 2.5 Fig. 10

Szentendre 2018.435. m1 2.65 2.77 Fig. 15

Szentendre 2018.436. m1 2.62 2.75

Szentendre 2018.440. m1 2.67 2.90

Szentendre 2019.725. m1 2.52 2.77

Szentendre 2018.437. m2 2.95 3.0 Fig. 19

Szentendre 2018.438. m2 2.87 2.90

Szentendre 2018.439. m2 2.95 3.12

Szentendre 2019.726. m2 2.87 3.22

Szentendre 2018.441. m3 3.37 3.20

Szentendre 2019.727. m3 3.60 3.15 Fig. 23
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Fig. 1. Morphological nomenclature of Albanensia upper P4, M1–2, M3 (aft er Cuenca Bescos 
1988; Daxner-Höck 2004, 2010). 1 = protocone; 2 = protocone anterior arm; 3 = protocone pos-
terior arm; 4 = anteroloph; 5 = protoloph; 6 = metaloph; 7 = posteroloph; 8 = parastile; 9 = para-
cone; 10 = protoconule; 11 = mesostyle crista and mesostyle; 12 = metacone; 13 = metaconule; 

14 = hypocone; 15 = anterosinus; 16 = central sinus; 17 = posterosinus
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Fig. 2. Morphological nomenclature of Albanensia lower p4, m1–2, m3 (aft er Cuenca Bescos 
1988; Daxner-Höck 2004, 2010). 1 = anteroconulid; 2 = anterolophid; 3 = trigonid basin; 4 = 
protoconid; 5 = metaconid; 6 = metalophid; 7 = mesolophid; 8 = mesoconid; 9 = hypoconid; 

10 = posterolophid; 11 = talonid basin; 12 = entoconid; 13 = hypoconulid
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Höck 2004). Th ese ridges are converged to the labial side of the protocone in 
V-shape. Protoconule is not a distinct cusp, it is incorporated into the protoloph. 
Mesostyle crista is not developed. Mesostyle is a small distinct cusp in the labial 
margin of the central sinus. Metaconule is present. Th e lingual surface of the pro-
tocone is not rugose, and the two impressions and the cingulum – which are char-
acteristic elements in the lingual side of P4-M1–2 in the more evolved Albanensia 
species – are absent. Posteroloph is a thin continuous ridge. Th ere are three roots.

M1–2 – It has subrectangular outline with rounded lingual side because of 
the convex lingual wall of the protocone. Width of the crown is larger than the 
length. Anteroloph is developed as a continuous ridge on the mesial margin of 
the crown between the protocone and the anterior base of the paracone. Th is 
ridge is without minor cusps. Protoloph and metaloph converge to the labial side 
of the protocone in V-shape. Protoconule is incipient. Protoloph is a continuous 
ridge between the protocone and the paracone. It does not form a “zigzag line”. 
Th e mesostyle crista on the posterior side of the paracone is underdeveloped. Th e 
mesostyle is a small, but distinct cusp. Th e metaloph connects the protocone, 
metaconule, and metacone. A secondary ridge starts from the metacone to the 
posteroloph. Th e metaconule has a large posterior ledge, but it does not reach the 
posteroloph. Hypocone is incipient. Posteroloph is thinner and lower developed 
than the other main ridges.

M3 – It has subtriangular outline with rounded angles. Anteroloph and pro-
toloph are nearly parallel. Protoconule, mesostyle, and mesostyle crista are absent. 
Metaloph is a short, curved ridge between the posterior side of the protocone and 
the postero-lingual part of the posteroloph. Secondary ridges are absent.

Figs 3–25. Occlusal surfaces of Albanensia teeth from the studied localities. – Fig. 3. A. sansanien-
sis, P4, Szentendre, MMP.2019.722. – Fig. 4. A. grimmi, P4, Rudabánya, MGSH V.25724. – Fig. 

5. A. grimmi, P4, Felsőtárkány 3/2, MMP.2003.432. – Fig. 6. A. albanensis, M1, Mikófalva, 
MMP.2019.1157. – Fig. 7. A. sansaniensis, M1–2, Szentendre, MMP.2018.431. – Fig. 8. A. grimmi, 
M1, Felsőtárkány 3/2, MMP.2003.437. – Fig. 9. A. grimmi, M1, Rudabánya, MGSH V.25729. – 
Fig. 10. A. sansaniensis, p4, Szentendre, MMP.2018.434. – Fig. 11. A. sansaniensis, M3, Szentendre, 
MMP.2019.688. – Fig. 12. A. grimmi, M3, Felsőtárkány 3/2, MMP.2003.438. – Fig. 13. A. grimmi, 
M3, Rudabánya, MGSH V.25734. – Fig. 14. A. grimmi, p4, Felsőtárkány 3/2, MMP.2003.442. – 
Fig. 15. A. sansaniensis, m1, Szentendre, MMP.2018.435. – Fig. 16. A. grimmi, m1, Rudabánya, 
MGSH V.25719. – Fig. 17. A. albanensis, m1, Mikófalva, MMP.2019.1158. – Fig. 18. A. grimmi, 
p4, Rudabánya, MGSH V.24374. – Fig. 19. A. sansaniensis, m2, Szentendre, MMP.2018.437. – Fig. 

20. A. grimmi, m1, Felsőtárkány 3/2, MMP.2003.445. – Fig. 21. A. grimmi, m2, Rudabánya, MGSH 
V.24376. – Fig. 22. A. grimmi, m2, Felsőtárkány 3/2, MMP.2003.446. – Fig. 23. A. sansaniensis, m3, 
Szentendre, MMP.2019.727. – Fig. 24. A. grimmi, m3, Felsőtárkány 3/2, MMP.2003.441. – Fig. 25. 

A. grimmi, m3, Rudabánya, MGSH V.24377
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d4 – It has trapezoidal outline with rounded angles. Anterior width is nar-
rower than the posterior one. Th e greatest part of the occlusal surface is occu-
pied by a large talonid basin. Th e cusps are defi nitely smaller than the cusps of 
the permanent molars. Protoconid and the metaconid are situated in the mesial 
surface. Th ey are close to each other. In the postero-labial angle the hypoconid 
is developed. Th e entoconid is incorporated into the posterolophid. Mesoconid 
is a low-developed cuspula between the protoconid and the hypoconid. Th ere 
is an incision between the hypoconid and the metaconid in the lingual margin.

p4 – It has trapezoidal outline with rounded angles. Anterior margin is nar-
rower than the posterior one. Th ree cusps are developed on the mesial part of the 
crown: the well-developed protoconid, metaconid, and a lower developed ante-
roconulid. A narrow trigonid basin is closed by these three cusps. Anteroconulid 
and metaconid are connected by a narrow anterolophid. Th e V-shaped metalo-
phid is developed on the posterior slope of the protoconid and metaconid. An 
enamel ridge is developed on the posterior slope of the metaconid reaching to the 
mesolophid. It is less expressed than the same structure in A. grimmi. Th e meso-
conid is a low developed cuspula. Th e C-shaped basin between the mesoconid 
and the labial margin (which is found in A. grimmi) is not developed. Mesoconid 
is connected to the base of the protoconid and hypoconid by enamel ridges. Th e 
posterolophid is a continuous ridge between the hypoconid and the entoconid. It 
is not dissected by minor cusps, which is visible in the posterolophid of A. alban-
ensis and A. grimmi lower teeth. A deep and wide incision is found between the 
entoconid and mesolophid. Th e surface of the talonid basin is not complicated by 
secondary ridges and crenulation. Th ere are two roots.

m1–2 – Rhomboidal outline. In comparison with the p4 the anterior mar-
gin is wider. A strong anterolophid is extending on the mesial margin between 
the protoconid and the metaconid. Th ese two ridges are connected by the low-
er developed metalophid too. Th is metalophid is straight, transversal and not 
V-shaped (the V-shaped metalophid is visible in A. grimmi lower molars). A 
trigonid basin is rounded by the protoconid-metaconid-anterolophid-metalo-
phid system. An enamel ridge is developed on the posterior slope of the meta-
conid reaching to the mesolophid. Th ere is a closed C-shaped basin between 
the labial cingulum and the mesoconid. Th e posterolophid is a continuous ridge 
between the hypoconid and the entoconid. It is not dissected by minor cusps. 
Th ere is a deep and narrow incision between the mesolophid and the entoconid. 
Th e surface of the central basin is complicated by secondary ridges and crenu-
lation, but these ridges are less developed than those in A. albanensis and A. 
grimmi. Four roots.

m3 – Th e general structure is similar to the crown of m1–2. Th e diff erences 
are as follows: more elongated rhomboid outline, because of the anteriorly pro-
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longed metaconid. No closed basin on the labial side of the mesoconid, since the 
labial cingulum is weaker than that in A. albanensis and A. grimmi. Hypoconulid 
is not developed. Four roots.

Remarks – Th e classifi c ation of the fi nds is based on the small dimensions 
and the morphology. Up to the present A. sansaniensis has not been reported 
from Hungary. Aft er Ginsburg & Mein (2012) A. sansaniensis diff ers from 
A. albanensis in the following morphological characters: smaller dimensions, 
more simple parastyle in the upper molars, and the absence of hypoconulid in 
the lower molars. In the Szentendre material there are some additional morpho-
logical features: the two impressions and the cingulum on the lingual surface of 
the P4 and M1–2 are absent, the mesostyle crista is underdeveloped or absent, 
mesostyle is a distinct small cusp in P4 and in M1–2, posteroloph is a continu-
ous ridge, which  is not a “string of pearls”. Th e secondary ridges and the crenu-
lation of the enamel surface are less developed than the same structures in the 
more evolved Albanensia species. In strongly worn elder specimen those have 
not been preserved.

Th e earliest occurrences of A. sansaniensis are reported from the Early Mio-
cene (MN 4) faunas of Spain: Montalvos 2, Calatayud-Teruel Basin (Hordijk 
et al. 2015), and Barranco del Candel, near Buñol (Adrover 1987). Among the 
Albanensia species A. sansaniensis is unambiguously the smallest one (Figs 26, 
27). Th e geographical range of A. sansaniensis reached up to Anatolia, because it 
was reported from the MN5 fauna of Çandir (De Bruijn et al. 2003).

Th e elaboration of the recently collected new fauna from Szentendre is in 
progress. From the biochronological point of view the most important element 
of this assemblage is Cricetodon aureus, which is a characteristic species of the 
early MN6 faunas of Southern Germany, Switzerland, and France (Abdul-Aziz 
et al. 2008; Heissig 2006; Kälin & Kempf 2009).

Albanensia sp. 1
(Table 2)

Locality – Subpiatră/Kőalja 2/3.
Material – 

Morphological description – D4 – Subtriangular outline. Anterolophid and 
parastyle are protuberant. Protoloph and metaloph converge to the protocone 

Table 2. Individual data of Albanensia sp. tooth from Subpiatră/Kőalja

Locality Work no. Position L W

Subpiatră 2/3 6/5 D4 2.90 3.00
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in V-shape. Th e cusps metacone, metaconule, and protocone are stringed by the 
metaloph. Small irregular secondary ridges start from these three cusps to the 
posteroloph. Mesolophid is developed as a minor cusp and connected to the en-
toconid. Th e upper premolar from Subpiatră is much smaller than the P4 from 
Tauţ. Not having permanent molars the fi nd is not suffi  cient for a classifi cation 
on the species level.

Remarks – Hír et al. (2016) classifi ed the Subpiatră/Kőalja localities to the 
transition of the middle Badenian and late Badenian without correlation of the 
MN zones. Useful elements for the establishment of the biochronological clas-
sifi cation are Muscardinus aff . thaleri, the relatively small-sized Democricetodon 
brevis, Megacricetodon similis (only occurrence in the Carpathian Basin). In 
Switzerland the coexistence of Megacricetodon similis and Democricetodon brevis 
is experienced in the latest MN6 and early MN7/8 biozones (Kälin & Kempf 
2009). In our present view the most probable biochronological position of the 
Subpiatră/Kőalja Miocene palaeovertebrate localities is late Badenian, MN6.

Albanensia sp. 2
(Table 3)

2015 A. albanensis (Major, 1893) – Hír, p. 332.
2019 Albanensia sp. – Hír et al., p. 6.

Locality – Kozárd.
Material – 

Morphological description – m3 – Juvenile molar with fragmented metaco-
nid. Th e description and the fi gures are given in the cited publications. Th e mate-
rial is fragmentary, inadequate for exact species determination.

Remarks – Th e locality is situated in the type section of the Kozárd 
Formation (Hámor 1985). Hámor classifi ed the Sarmatian coastal and shallow 
marine sediments as members of the unit. Th e limestones, calcareous sands, and 
marls of the Kozárd section are extremely rich in fossil molluscs. Th is malaco-
fauna was investigated by Boda (1959, 1974), and foraminifers were studied by 
Tóth & Csoma (2015). Th ey classifi ed the assemblage in the early Sarmatian 
Elphidium reginum Zone. Th e microvertebrate material is referred to the MN7+8 
Zone (Hír 2016; Hír et al. 2019).

Table 3. Individual data of the Albanensia tooth from Kozárd

Locality No. inv. MMP Position L W Published fi gures

Kozárd 2016.9. m3 4.40 3.67 Hír 2015: Fig. 3/1; Hír et al. 2019: 
Fig. 29f
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Albanensia albanensis (Major, 1893)
(Figs 6, 17, Table 4)

Locality – Mikófalva.
Material – 

Morphological description – M1 – It has rectangular outline with rounded lin-
gual side. Th e anteroloph developed as a continuous ridge on the mesial margin of 
the crown. Protoloph and metaloph converge to the labial side of the protocone 
in V-shape. Th ese two ridges are straight (not “zigzag-shaped”). Protoloph con-
nects the paracone and a smaller protoconule. An arched mesostyle crista starts 
from the paracone to labial direction. Mesostyle is absent. Secondary ridges are 
not found in the central sinus. Th e metaloph connects the metacone and the well-
developed metaconule. Two secondary ridges reach from the metacone and meta-
conule to the posteroloph across the posterosinus. Th e two impressions on the 
convex lingual surface of the protocone are weak. Lingual cingulum on the base 
of the protocone is absent. Th e posteroloph is thin and lower developed than the 
other main ridges. Th e hypocone is developed as an enamel islet. Th ree roots.

m1 – Th ere is a strong, arched anterolophid on the mesial margin between 
the protoconid and the metaconid. Metalophid is weaker and only its labial part 
is well-developed. Th e protoconid has a labial ledge. Mesoconid is lower devel-
oped than the protoconid and the hypoconid. Th e C-shaped basin in the labial 
side of the mesoconid is sharply developed, but the labial cingulum (which is 
characteristic in A. grimmi) is absent. Th ere is an impression on the posterior side 
of the hypoconid. Th e straight posteroloph runs between the hypoconid and the 
small entoconid. Th ere is a notch between the entoconid and the mesolophid. 
Th e trigonid, and the talonid basins are sculptured by irregular secondary ridges.

Remarks – Th e dimensions of the fi nds from Mikófalva are defi nitely larger 
than those of the corresponding molars of A. sansaniensis. Th e following mor-
phological characters diff er from A. grimmi: the straight protoloph and meta-
loph, the absence of impressions and cingulum in the lingual surface of M1, the 
absence of labial cingulum, and the presence of continuous posterolophid with-
out minor conids in m1.

Th e surroundings of the village Mikófalva is memorable in the Hungarian 
palaeontological literature, because of the occurrences of well-preserved silicifi ed 

Table 4. Individual data of the Albanensia teeth from Mikófalva

Locality No. inv. MMP Position L W Figures in the present paper

Mikófalva 2019.1157. M1 3.30 4.07 Fig. 6

Mikófalva 2019.1158. m1 3.62 3.60 Fig. 17
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trunks (Andreánszky 1956). A fi eld trip was organized by the author in April, 
2018 with the voluntary help of Dr. Árpád Dávid and Ms. Rozália Fodor muse-
ologists. A 100 kg test sample was taken from the deep trench, named as “Őzike-
gödör”, which is situated 1 km SW from the village. It was fi rst described by 
Dér (1957), who mentioned the alternately bedded fl uviatile sand and rhyolitic 
tuff  layers, which are exposed in the trench. Th e sampled sediment is grey-col-
oured sand. Th is fl uviatile sediment is merged with the Felnémet Rhyolite Tuff  
Formation by the mapping geologists (Pelikán 2005). Only the two Albanensia 
molars were found in the sample.

Some sporadic palaeovertebrate fi nds and the faunula from Egerbocs (Hír 
2001) were excavated from the freshwater sediments in the NW foothill region 
of the Bükk Mountains. Th ese materials were not suffi  cient for biochronological 
conclusions, but based on the new Albanensia albanensis molars we can presume 
the Sarmatian age and the MN7+8 Zone.

Albanensia sp. 3
(Table 5)

? 2011 Albanensia sp. – Hír et al., p. 217.

Locality – Tauţ/Feltót.
Material – 

Morphological description – D4 – Th e outline of the occlusal surface is tri-
angular. Parastyle is protuberant. Th e transversal ridges (anteroloph, protoloph, 
metaloph, posteroloph) are all connected to the protocone. Th e cusps paracone 
and metacone are incorporated into the protoloph and metaloph. Th e two ridges 
slightly converge to the protocone and are crenulated.

d4 – It has trapezoidal outline, posterior margin is wider than the anterior 
one. Th e strongest cusp is the metaconid. Protoconid and metaconid are sepa-
rated by a narrow trench. A mesial ridge merges from the protoconid. On the 
posterior side of the protoconid there is a branched sculpture. Mesoconid is low 
and has a strong connection to the protoconid and the hypoconid. Mesolophid is 
developed as a small rounded cusp.

Table 5. Individual data of the Albanensia teeth from Tauţ/Feltót

Locality No. Inv. ISER Position L W Published fi gures

Tauţ Tt 0132/1 D4 3.42 3.47 Hír et al. 2011: fi g. 1, 3

Tauţ Tt 0132/2 d4 3.02 2.5 Hír et al. 2011: fi g. 1, 1
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Remarks – Th e microvertebrate material of Tauţ/Feltót was fi rst described 
by Feru et al. (1979). Based on the evolutionary stage of the cricetid fi nds 
Rădulescu & Samson (1988) suggested a Volhynian (early Sarmatian) correla-
tion for this locality and assigned the fauna to the MN8 Zone. Hír et al. (2011) 
revised the material and classifi ed it as late Sarmatian with special MN9 affi  nities 
of some taxa (Hír et al. 2017).

Albanensia sp. 4

2006 Albanensia sp. – Hír, p. 158.

Locality – Felsőtárkány–Felnémet 2/3.
Th e data and the description of the fragmented material are given in Hír 

(2006). It is not suffi  cient for a defi nitive species determination.
Remarks – Th e section is found at the side of the road between Felnémet and 

Felsőtárkány. Th e two faunas of the section (FF 2/3 and FF 2/7) are slightly older 
than the faunas of the section of Felsőtárkány “Güdör-kert”. FF 2/3 is the type lo-
cality of “Cricetodon” klariankae, which is the last occurrence of cricetodontini in 
the Carpathian Basin. Th e biochronological position of the fauna was classifi ed 
as MN7+8 Zone, late Sarmatian (Hír 2006; Hír et al. 2016, 2017).

Albanensia sp. 5

2010 Albanensia sp. – Hír, pp. 216–217, fi g. 1.
2011 Albanensia sp. – Hír & Kókay, p. 71, fi g. 6–1.

Locality – Mátraszőlős 3.
Th e material is a posterior fragment of an upper deciduous premolar. 

Description is given by Hír & Kókay (2011). Th e fragmentary material is inad-
equate for exact species determination.

Remarks – Th ree microvertebrate localities were sampled in the northern 
foreland of the village (Hír & Kókay 2004, 2011). All of them produced rich 
nonmarine mollusc fauna, which have late Badenian affi  nities. Th e rodent mate-
rial can be classifi ed as MN7+8 Zone, because of the presence of Democricetodon 
brevis and Democricetodon fr eisingensis. 

Albanensia grimmi (Black, 1966)
(Figs 5, 8, 12, 14, 20, 22, 24, Table 6)

2003 Albanensia grimmi (Black, 1966) – Hír, pp. 125–136, Plate II. fi gs 1–6.

Locality – Felsőtárkány 3/2.
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Material – 

Morphological description – P3 – It has unicuspid tooth having one root. Th e 
outline of the crown is elliptic. Th ere is a wedge-like incision in the posterior side 
of the cusp.

D4 – It has subtriangular outline with rounded angles. Th e morphology is 
generally similar to the crown of P4, the diff erences are the followings: less de-
veloped cusps and secondary ridges, the anterior arm of the metacone and the 
mesostyle crista are fused.

P4 – It has subtriangular outline with rounded angles. Parastyle and anterol-
oph are protuberant and wear a small additional cusp on the labial side of the para-
style (anteroconule in the interpretation of Kretzoi & Fejfar 2004). Secondary 
ridges start from the parastyle to the anterosinus. Anteroloph, protoloph, and 
metaloph can be considered as a series of well-developed cusps rather than simple 
ridges. Because of the cusps the protoloph and metaloph form “zigzag” crests (in 
the interpretation of Daxner-Höck 2004). Th ese main ridges converge to the 

Table 6. Individual data of the Albanensia teeth from Felsőtárkány 3/2

Locality No. inv. 
MMP

Position L W Published fi gures Figures in 
present paper

Felsőtárkány 3/2 2015.385. D4 3.2 3.45

Felsőtárkány 3/2 2003.430. P3 1.50 2.00

Felsőtárkány 3/2 2003.431. P3 1.60 1.90

Felsőtárkány 3/2 2003.432. P4 4.32 4.50 Hír 2003: Pl. II: 2 Fig. 5

Felsőtárkány 3/2 2003.433. M1–2 3.62 4.27

Felsőtárkány 3/2 2003.434. M1–2 3.57 4.37

Felsőtárkány 3/2 2003.435. M1–2 3.37 4.36 Hír 2003: Pl. II: 4

Felsőtárkány 3/2 2003.436. P4 fragm. - 4.50

Felsőtárkány 3/2 2003.437. M1–2 3.30 4.25 Fig. 8

Felsőtárkány 3/2 2003.438. M3 3.80 4.10 Hír 2003: Pl. II: 6 Fig. 12

Felsőtárkány 3/2 2003.439. M3 3.88 3.88

Felsőtárkány 3/2 2003.442. p4 3.80 4.0 Fig. 14

Felsőtárkány 3/2 2003.443. p4 3.67 3.82 Hír 2003: Pl. II: 1

Felsőtárkány 3/2 2003.444. m1 3.37 3.92 Hír 2003: Pl. II: 3

Felsőtárkány 3/2 2003.445. m1 3.42 4.05 Fig. 20

Felsőtárkány 3/2 2003.446. m2 3.62 4.12 Fig. 22

Felsőtárkány 3/2 2003.447. m2 3.55 4.25

Felsőtárkány 3/2 2003.440. m3 4.37 3.80 Hír 2003: Pl. II: 5

Felsőtárkány 3/2 2003.441. m3 4.47 3.75 Fig. 24
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labial side of the protocone forming a V-shape. Protoloph wears a well-developed 
paracone and a smaller protoconule. An arched mesostyle crista start from the 
paracone to labial direction. Secondary ridges start from the protoconule and the 
paracone into the anterosinus. Th e secondary ridges directed to the central sinus 
are shorter. Metaloph bears a metacone and metaconule. Th e hypocone is small. 
Th e posterosinus is not a continuous trench because it is interrupted by longitudi-
nal secondary ridges starting from the metacone and metaconule. Th ere are two 
strong impressions on the convex lingual surface of the protocone and a cingulum 
on its base. Th is cingulum is formed by a series of minor cusps. Th ree roots.

M1–2 – It has rectangular outline with rounded lingual side. Th e anteroloph 
is developed as a continuous ridge on the mesial margin of the crown. It does not 
wear cusps. Protoloph and metaloph converge to the labial side of the protocone 
in V-shape. Protoloph connects the paracone and a smaller protoconule in “zig-
zag” line. An arched mesostyle crista start from the paracone to labial direction. 
Secondary ridges are not found in the central sinus. Th e metaloph connects the 
metacone and the metaconule in zigzag line. Two secondary ridges reach from 
the metacone and metaconule to the posteroloph across the posterosinus. Th ere 
are two impressions on the convex lingual surface of the protocone. Its lingual 
surface wears a cingulum, which is formed by a row of minor cusps. Th e pos-
teroloph is thinner and lower developed than the other main ridges. Th e small 
hypocone is developed in a lower level. Th ree roots.

M3 – It has triangular outline with rounded angles. Th e anteroloph is de-
veloped as a continuous ridge on the mesial margin of the crown without cusps. 
Protoconule is less developed than the same cuspula in M1–2. Th e paracone mes-
ostyle crista is well-developed. Th ere are the cingulum on the lingual surface of 
the protocone and an anterior impression. Metaloph is directed posteriorly and 
run to the posteroloph. Th e central sinus is directed posterolabially. Its surface is 
complicated by secondary ridges. Th ree roots.

p4 – It has trapezoidal outline with rounded angles. Anterior margin is 
narrower than the posterior one. Th ree cusps are developed on the mesial part 
of the crown: the well-developed protoconid and metaconid and a lower devel-
oped anteroconulid. A narrow trigonid basin is bordered by these three cusps. 
Anteroconulid and metaconid are connected by a narrow anterolophid. Th e 
V-shaped metalophid is developed on the posterior slope of the protoconid and 
metaconid. A strong enamel ridge is developed on the posterior slope of the met-
aconid reaching to the mesolophid. Th e mesoconid is a low developed cuspula 
which is divided from the labial margin by a trench. Mesoconid is connected to 
the base of the protoconid and hypoconid by enamel ridges. Th e posterolophid 
consists of three fused minor cusps like a row of pearls. Th ere is a shallow inci-
sion of the posterolophid and the entoconid. A deep and wide incision is found 
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between the entoconid and mesolophid. Th e surface of the talonid basin is com-
plicated by secondary ridges and crenulation. Th e tooth is two rooted but the 
wide posterior root is the result of the fusion of two roots.

m1–2 – It has rhomboidal outline. Related to the p4 the anterior margin is 
wider. A strong anterolophid is extending on the mesial margin between the proto-
conid and the metaconid. Th ese two ridges are connected by the V-shaped metalo-
phid too. A trigonid basin is rounded by the protoconid-metaconid-anterolophid-
metalophid system. A strong enamel ridge is developed on the posterior slope of the 
metaconid reaching to the mesolophid. Th ere is a closed C-shaped basin between 
the labial cingulum and the mesoconid. Th e posterolophid consists of three fused 
minor cusps like a row of pearls. No incision in the labial side of the entoconid, but 
a deep incision is found between the entoconid and the mesolophid. Th e surface of 
the talonid basin is complicated by secondary ridges and crenulation. Four roots.

m3 – Th e general structure is similar to the crown of m1–2. Th e diff erences 
are the followings: more elongated rhomboid outline, metalophid is not V-shaped 
but it is nearly horizontal, no closed basin on the labial side of the mesoconid, be-
cause the labial cingulum is not so strong, the lingual part of the posterolophid 
consists of two strong cusps: the entoconid and the hypoconulid. Four roots.

Remarks – Felsőtárkány 3/2 is the richest microvertebrate fauna of the Felső-
tárkány Basin. It contains four fl ying squirrel genera: Albanensia, Miopetaurista, 
Neo petes and Blackia. Th e dominant rodent is Collimys dobosi Hír, 2005. Th e bio-
chronological position is late MN7+8 Zone (Hír 2003; Hír et al. 2016, 2017).

Albanensia grimmi (Black, 1966)
(Figs 4, 9, 13, 16, 18, 21, 25, Table 7)

partim 1976 Miopetaurista cf. albanensis (Gaillard, 1899) – Kretzoi et al., p. 375.
2004 Albanensia grimmi (Black, 1966) – Kretzoi & Fejfar, pp. 119–122, Text-fi gs 10, 11.

Locality – Rudabánya.
Kretzoi & Fejfar (2004) gave a detailed morphological description of 

the Albanensia material from Rudabánya (which is the richest assemblage of the 
genus in Europe). However, numeric data of the measurements are absent, only 
scatter diagrams are published in Text-fi g. 11, and the gathering of the exact data 
from these diagrams is diffi  cult.

In 2015 the author studied the Albanensia material from Rudabánya, which 
is stored in the Collection of the Mining and Geological Survey of Hungary (ear-
lier Hungarian Geological Institute). Th e main goals of this reinvestigation were: 
the repeated measuring of the molars, and the morphological comparison of the 
Albanensia materials of Felsőtárkány 3/2 and Rudabánya. Th e results are given in 
Tables 7–8.
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Table 7. Individual data of the Albanensia grimmi molars from Rudabánya stored in the Museum 
of the Mining and Geological Survey of Hungary

Locality No. inv. MGSH Position L W Figures in the present paper

Rudabánya V.24368. P3 1.60 1.80
Rudabánya V.24369. P3 1.52 1.77
Rudabánya V.25726. P3 1.47 1.77
Rudabánya V.25727. P3 1.52 1.77
Rudabánya 802 P4 3.62 3.72
Rudabánya V.25724. P4 3.72 3.85 Fig. 4
Rudabánya V.25725. P4 3.52 4.0
Rudabánya V.06.1481. P4 3.52 4.0
Rudabánya V.25728. M1 2.90 3.97
Rudabánya V.25729. M1 2.92 4.0 Fig. 9
Rudabánya V.25731. M1 2.90 3.77
Rudabánya V.25732. M1 2.95 3.75
Rudabánya V.25732. M1 2.95 4.0
Rudabánya V.06.1481. M1 2.95 4.0
Rudabánya V.24371. M2 3.47 4.37
Rudabánya V.25733. M2 3.12 3.87
Rudabánya V.25734. M2 3.20 3.77 Fig. 13
Rudabánya V.25735. M2 3.15 3.80
Rudabánya V.25736. M2 3.07 3.87
Rudabánya V.25730. M2 2.87 3.77
Rudabánya V.06.1481. M2 3.22 4.05
Rudabánya V.25737. M3 3.50 3.75
Rudabánya V.25738. M3 3.22 3.50
Rudabánya V.25328. M3 3.42 3.65
Rudabánya V.06.1481. M3 3.42 3.65
Rudabánya V.24372. d4 2.77 2.60
Rudabánya V.24373. d4 2.45 2.30
Rudabánya V.24374. p4 3.32 3.25 Fig. 18
Rudabánya V.24375. p4 3.17 3.32
Rudabánya V.25717. p4 3.32 3.15
Rudabánya V.25718. p4 3.12 3.0
Rudabánya V.25719. m1 3.37 3.62 Fig. 16
Rudabánya V.25721. m1 3.47 3.55
Rudabánya V.25720. m2 3.70 3.50
Rudabánya V.25722. m2 3.57 3.50
Rudabánya V.24376. m2 3.80 3.77 Fig. 21
Rudabánya V.25723. m3 4.12 3.50
Rudabánya V.24377. m3 4.05 3.35 Fig. 25
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Remarks – Consequent time transgressive magnifi cation of the dimensions 
is not found when we compare the A. albanensis and A. grimmi fi nds collected 
from the faunas of the MN7+8 and MN9 Zones (Figs 26, 27). Moreover the A. 
grimmi P4, M3, p4, m1, m2 from Felsőtárkány 3/2 (late MN7/8) are defi nitely 
larger than the corresponding A. grimmi teeth from Rudabánya (MN9). Th e 
dimensions of the latter population are closer to those of A. albanensis from 
Gratkorn (Figs 26, 27). Th e numeric age of Felsőtárkány 3/2 is estimated as 12.2–
11.6 MY (Hír et al. 2017), the numeric age of Rudabánya is estimated between 
11.1–9.7 MY (Howell 2004).

Daxner-Höck (2004) classifi ed the diff erences between the two Albanensia 
species: “A. grimmi diff ers from A. albanensis by the pronounced protoconule 
and metaconule of P4-M2; the zigzag-shaped protoloph and metaloph of P4-
M2; the large P4; the dominant hypoconulid of p4-m3; the relatively short m3”. 
Later Daxner-Höck (2010) defi ned the distinctive characters of A. albanensis 
as follows: smaller dimensions, lower and less-crenulated loph(id)s and con(id)s, 
smaller P4/p4, longer m3 with continuous posterolophid and a small or absent 
hypoconulid, straight (not zigzag-shaped) protoloph and metaloph, absent or 
very short protoconule, small hypocone.

Based on the above listed criteria the classifi cation of the Rudabánya 
population is confuse, because the fi rst and third criteria (smaller dimensions, 
smaller P4/p4) are adequate for this material. Th e small mean dimensions of the 

Table 8. A morphological comparison of the Albanensia grimmi teeth from Felsőtárkány 3/2 and 
Rudabánya

Position Felsőtárkány 3/2 Rudabánya

P4 Well-developed distinct cusp on the la-
bial side of the broad parastile (Fig. 5)

Very weekly developed cusp on the 
labial side of the parastyle, the parastyle 

is narrower (Fig. 4)

M1–2 Protoconule is relatively small. No 
accessory ridge which is directed into 
the central sinus from the protoloph 

(Fig. 8)

Protoconule is relatively larger. A strong 
accessory ridge directed into the central 

sinus from the protoloph between the 
protoconule and the paracone (Fig. 9)

M3 Strong roots. Th e metaloph directed 
diagonally (Fig. 12)

Narrower roots. Th e metaloph directed 
posteriorly (Fig. 13)

p4 No morphological diff erence (Fig. 14) No morphological diff erence (Fig. 18)

m1 No morphological diff erence (Fig. 20) No morphological diff erence (Fig. 16)

m2 Metalophid well developed, continu-
ous (Fig. 22)

Metalophid not always continuous, fre-
quently incorporated into the posterior 

slope of the metaconid (Fig. 21)

m3 No morphological diff erence (Fig. 24) No morphological diff erence (Fig. 25)
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Rudabánya population is diffi  cult to interpret (Figs 26–27). Possible explana-
tions are as follows: the available material is limited and the real intraspecifi c 
metric variation is not represented; or we can presume more evolutionary lines 
inside the species A. grimmi.

DISCUSSION

Th ree species of the Albanensia genus are represented in the fossil record of 
the Carpathian region: A. sansaniensis, A. albanensis, and A. grimmi. A. sansanien-

Fig. 26. Scatter diagram of the mean L/W values of selected Albanensia upper premolars and 
molars
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sis has recently been found in the MN6 fauna of Szentendre. Some typical mor-
phological characters (e.g. enamel crenulation) of the genus are not well developed 
in this species. In the Szentendre assemblage the dominant hamster is C. aureus. 
Th e co-occurrence of A. sansaniensis and C. aureus is found in the MN6 faunas of 
France and Switzerland (Fortelius 2011). Th e Cricetodontini of the faunas con-
taining A. sansaniensis are as follows: Çandir 2, Turkey: Cricetodon candirensis, 
Castelnau-d’Arbieu, France: Cricetodon meini, Cricetodon aureus, Crastes, France: 
Cricetodon aureus, Liet, France: Cricetodon sansaniensis, Rümikon Switzerland: 
Cricetodon aureus, Sansan, France: Cricetodon sansaniensis.

Fig. 27. Scatter diagram of the mean L/W values of selected Albanensia lower premolars and 
molars
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Th e two teeth from Mikófalva can be classifi ed as A. albanensis. Th is species 
refers to the MN7+8 Zone (Daxner-Höck 2010). Th ese fi nds have a biochrono-
logical importance for the stratigraphic classifi cation of the Neogene freshwater 
sands and pebbles which are mapped in the north-western foothill region of the 
Bükk Mountains.

Two A. grimmi assemblages are known in Northern Hungary: Felsőtárkány 
3/2 and Rudabánya. Th e Felsőtárkány material has more typical A. grimmi char-
acters than the population from Rudabánya. Th e dimensions of the teeth from 
Felsőtárkány 3/2 are close to the A. grimmi fi nds from Marktl, Götzendorf, 
Hammerschmiede, and Richardhof Golfplatz (Daxner-Höck 2004; Mayr & 
Fahlbusch 1975). Th e measurements of the fi nds from Rudabánya are defi nite-
ly smaller and there are some morphological diff erences related to the teeth from 
Felsőtárkány 3/2 (Table 8). Th ese special markers of the Rudabánya population 
are not understood, only speculative interpretations are possible.

Th e occurrences of the European and Anatolian fl ying squirrels are listed by 
Casanovas-Vilar et al. (2015) and Fortelius (2011). Th ese summaries dem-
onstrate that latest Albanensia occurrences are found in the faunas of the MN10 
Zone from France to Austria. A newest MN10 occurrence is in Pezinok, Slovakia 
(Joniak 2016). For this reason, Albanensia can be regarded as a characteristic 
victim of the so-called „Vallesian crisis” (Agustí & Moyá-Solá 1990), which 
was initially recognized in the Vallès-Penedès Basin in Catalonia and implied the 
disappearance of many forest-adapted species. However, other genera of fl ying 
squirrels (Miopetaurista, Neopetes, Pliopetes, Pliopetaurista, Blackia) survived the 
“Vallesian crisis” and occurred up to the Pliocene MN 15 Zone (De Bruijn 1999).
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