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As so ci ate Ed i tor: Micha³ Zatoñ

In ad di tion to spec i mens at trib ut able to Pliopetaurista dehneli (Pteromyini), al ready de scribed by Sulimski (1964), the fos sil
tooth ma te rial col lected at the Up per Plio cene (MN 16b) site of Wê¿e 2 in south ern Po land com prises spec i mens as sign able
to other rep re sen ta tives of the Sciuridae. These in clude Tamias orlovi (Marmotini), Blackia miocaenica (Pteromyini) and
Sciurus warthae (Sciurini). All these spe cies are oth er wise rel a tively rare in the fos sil re cord. Along with an other MN 16b site,
Frechen, as well as the MN 16 sites of Rêbielice Królewskie 1A and Rêbielice Królewskie 2, Wê¿e 2 thus rep re sents one of
the youn gest oc cur rences of B. miocaenica in the fos sil re cord. P. dehneli, B. miocaenica and S. warthae are con sid ered to
have in hab ited dense for ests while T. orlovi prob a bly also lived in more open wooded en vi ron ments. 

Key words: Early Villafranchian, Plio cene, ro dent, squir rels, Wê¿e.

INTRODUCTION

The Sciuridae (squir rels) are a fam ily of small to me dium -
-sized, mostly her biv o rous ro dents rep re sented by ~60 ex tant
gen era that com prise al most 300 liv ing spe cies. They in habit a
wide range of en vi ron ments, from tem per ate and trop i cal for -
ests to open grassy, rocky or desert ar eas. Like wise, they dis -
play a va ri ety of modes of life, from climb ing trees (with some
spe cies be ing adapted to glide) to fossoriality as so ci ated with
liv ing in ground-dwell ing col o nies. The sup pos edly mono phy -
letic tribes rec og nized within the Sciuridaeare, among oth ers,
the Sciurini (the “tree squir rels”, in clud ing the wide spread ge -
nus Sciurus), the Pteromyini (also known as the Petauristini or
“fly ing squir rels”), and the Marmotini (mar mots, prai rie dogs,
chip munks and sus liks). How ever, the phylogenetical re la tion -
ships be tween them, as well as their monophyly, are not en tirely 
clear (Mer cer and Roth, 2003; Steppan et al., 2004; Thorington
Jr. et al., 2012). Fos sil taxa are com monly de fined based on dif -
fer ences in mor phol ogy of occlusal den tal sur faces (e.g.,
Sulimski, 1964; Mein, 1970; Emry and Korth, 2007; Li et al.,
2023; see Fig. 1).

It has not yet been re solved if the Sciuridae orig i nated in
North Amer ica or in Eur asia. The ear li est known fos sil sciurid is
pos si bly Hesperopetes thoringtoni, de scribed on the ba sis of
den tal ma te rial re cov ered from the Up per Eocene White River
For ma tion of Wy o ming (Emry and Korth, 2007). An other early
North Amer i can form that may be long to the Sciuridae,
Douglassciurus jeffersoni, is known from the Up per Eocene /
Lower Oligocene of north ern USA and it has been in ter preted
as a tree-dwell ing an i mal (Emry and Korth, 1996, 2001; Mer cer
and Roth, 2003; Steppan et al., 2004). How ever, ac cord ing to
an al ter na tive view, Hesperopetes and Douglassciurus should
be re in ter preted as more closely re lated to the Aplodontidae,
which may be a sis ter clade to the Sciuridae (Rocha et al.,
2016). Protosciurus, span ning from the Early Oligocene to the
Mid dle Mio cene, and known from fos sils in clud ing a nearly com -
plete skel e ton, is ap par ently the ear li est un dis puted mem ber of
the Sciuridae re ported from North Amer ica (Black, 1963; Emry
and Thorington Jr., 1982; McKenna and Bell, 1997; Li et al.,
2023).

Re cently, Junggarisciurus jeminaiensis and Eopetes irty -
shensis have been de scribed based on tooth ma te rial from the
Up per Eocene of north west ern China. They rep re sent re spec -
tively “tree-squir rel” and  “fly ing squir rel” morphotypes and
make a strong case for the Asi atic or i gin of the fam ily (Li et al.,
2023). The old est fos sil rep re sen ta tives of the Sciuridae in Eu -
rope, dated from the Early Oligocene, in clude the gen era
Palaeosciurus (Mer cer and Roth, 2003), Oligopetes (de Bruijn
and Unay, 1989; Lu et al., 2013) and Heteroxerus (Alvarez Si -
erra et al., 1990), al though Oligopetes may have been an
aplodontid (McKenna and Bell, 1997). Re gard less of their area
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of or i gin, squir rels are con sid ered to have un der gone a rapid
adap tive ra di a tion shortly af ter their ap pear ance in the fos sil re -
cord. They spread to Af rica dur ing the Mio cene and col o nized
South Amer ica rel a tively lately, af ter the for ma tion of the Pan a -
ma nian land bridge dur ing the Late Plio cene at ~3.1 Ma (Mer -
cer and Roth, 2003; Steppan et al., 2004; Li et al., 2023). 

Early oc cur rences of squir rels in Po land in clude the pres -
ence of the Sciuridae indet. in as sem blages from the Lo -
wer/Mid dle Mio cene (MN 4/5) of Be³chatów C, the Lower/Mid -
dle Mio cene (MN 5/6) of Be³chatów B, and the Mid dle/Upper
Mio cene (MN 8/9) of Be³chatów A (Garapich, 2002). More over,
Mio petaurista gibberosa (Pteromyini) was re corded from the
Mid dle Mio cene (MN 6?) site of Opole 1, and M. gibberosa, M.
gaillardi, Palaeosciurus cf. fissurae as well as Spermophilinus
bredai (Marmotini) from the Mid dle Mio cene (MN 7?) site of
Opole 2 (Kowalski, 1967; Black and Kowalski, 1974; Nada -
chowski, 1989; Nadachowski et al., 1989).

The spe cies Blackia polonica (Pteromyini) was named by
Black and Kowalski (1974) based on ma te rial from the Lower
Plio cene (MN 14) of Podlesice, al though de Bruijn (1998) ques -
tioned the va lid ity of this spe cies and Hellmund and Ziegler
(2012) con sid ered it a ju nior syn onym of B. miocaenica as is fol -
lowed in this study. Other sciurids pres ent at that site in cluded
Pliopetaurista sp., Pliopetaurista cf. dehneli, Hylopetes hunga -
ricus (Pteromyini), ?Sciurotamias sp. (Marmotini), Sciurus cf.
warthae and Tamias orlovi (Marmotini) (Black and Kowalski,
1974; van de Weerd, 1979; Nadachowski, 1989; Nadachowski
et al., 1989).

The ge nus Pliosciuropterus (Pteromyini), en com pass ing
two spe cies, P. schaubi and P. dehneli, was de scribed based
on ma te rial from Wê¿e 1 (MN 15) and Wê¿e 2 (MN 16b), re -
spec tively, with P. dehneli be ing the type spe cies (Sulimski,
1964; Stefaniak et al., 2020). Both P. schaubi and P. dehneli
were later in cluded in Pliopetaurista (Hordijk and de Bruijn,
2009). Fur ther more, the spe cies Sciurus warthae and Euta -
mias orlovi (Marmotini) were es tab lished based on ma te rial
from Wê¿e 1 (Sulimski, 1964), but the lat ter spe cies was later
in cluded in the ge nus Tamias by Black and Kowalski (1974).

Ad di tion ally, Blackia polonica and Pliopetes cf. hungaricus were 
also re corded at that site (Sulimski, 1964), though B. polonica is 
here treated as a ju nior syn onym of B. miocaenica and the spe -
cies Pliopetes hungaricus was trans ferred to Hylopetes by van
de Weerd (1979). 

More over, the spe cies Pliopetaurista meini was es tab lished
by Black and Kowalski (1974) based on ma te rial from the Lower 
Pleis to cene site of Zalesiaki, and the spe cies Citellus polonicus
(Marmotini) was named by Gromov (Gromov et al., 1965)
based on ma te rial from the Lower Pleis to cene of Kamyk, al -
though the lat ter spe cies was sub se quently trans ferred to
Spermophilus (Nadachowski, 1989). The Mio cene, Plio cene
and Early Pleis to cene oc cur rences of fos sil sciurids in Po land
are given in Ta ble 1.

The pur pose of this pa per is to pres ent pre vi ously un des -
cribed fos sil tooth ma te rial of the Sciuridae from the site of
Wê¿e 2, which in ad di tion to Pliopetaurista dehneli, al ready de -
scribed and il lus trated by Sulimski (1964), in cludes Tamias
orlovi, Blackia miocaenica and Sciurus warthae (Ta bles 2 and
3). In terms of sciurid di ver sity, Wê¿e 2 is thus vir tu ally iden ti cal
to the roughly con tem po ra ne ous and nearby site of Rêbielice
Królewskie 2 (Ta ble 1). All the sciurid spe cies pres ent at Wê¿e
2 in di cate a wood land hab i tat.

GEOLOGICAL SETTING AND AGE 
OF THE FAUNA

The lo cal ity of Wê¿e 2 is sit u ated in the Wieluñ Up land
(south ern Po land), on a slope of Zelce Hill, near the town of
Dzia³oszyn (Pajêczno County, £ódŸ Voivodeship). Orig i nally it
com prised the in fill ing of a small (~10 m long, ~4 m wide) ver ti -
cal karst crev ice formed in Oxfordian lime stone. The fossili -
ferous de pos its (~3.5 t in to tal) of Late Plio cene age were col -
lected dur ing field work or ga nized in the early 1960s by the De -
part ment of Paleozoology of the Pol ish Acad emy of Sci ences in
War saw (cur rently the In sti tute of Paleobiology PAS) and the
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Fig. 1. Ide al ized occlusal mor phol ogy of sciurid cheek teeth (af ter Qiu, 1996, 2019; Li et al., 2023)
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De part ment of Paleozoology of Wroc³aw Uni ver sity. Four, and
later five clay-rich beds con tain ing fos sils were dis tin guished
that dif fered slightly in li thol ogy; nev er the less, only part of the
fos sil ma te rial col lected was at trib uted to a par tic u lar bed and

the fau nal lists were gen er ally given for the site as a whole
(Sulimski, 1962; Szynkiewicz, 2015).

The fau nal com po si tion of the Wê¿e 2 fos sil as sem blage is
cur rently dated as Late Plio cene (Lower Villafranchian) and is
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T a  b l e  1

Mio cene, Plio cene and Early Pleis to cene oc cur rences of fos sil Sciuridae in Po land; 
af ter tax o nomic re vi sions by Black and Kowalski (1974), van de Weerd (1979),
de Bruijn (1998), Hordijk and de Bruijn (2009) and Hellmund and Ziegler (2012)

Site Spe cies pres ent Dat ing Ref er ence

Be³chatów C Sciuridae indet. MN 4/5 Garapich (2002)

Be³chatów B Sciuridae indet. MN 5/6 Garapich (2002)

Be³chatów A Sciuridae indet. MN 8/9 Garapich (2002)

Zamkowa Dolna

Cave B

Pliopetaurista cf.
pliocaenica, Sciurus cf.

warthae
Early Plio cene

Black and Kowalski (1974);

Nadachowski (1989);

Nadachowski et al. (1989)

Ma³a Cave Pliopetes sp.
Early Plio cene,

MN 14

Nadachowski (1989);

Nadachowski et al. (1989)

Pañska Góra Tamias sp.
Early Plio cene,

MN 14

Nadachowski (1989);

Nadachowski et al. (1989)

Podlesice

Blackia miocaenica,

Pliopetaurista sp.,

Pliopetaurista cf. dehneli, 
Hylopetes hungaricus,

cf. Sciurotamias sp.,

Sciurus cf. warthae,

Tamias orlovi

Early Plio cene,

MN 14

Black and Kowalski (1974);

Nadachowski (1989);

Nadachowski et al. (1989)

Ewa’s Cave Sciurus sp.
Early Plio cene,

MN 15

Nadachowski (1989);

Nadachowski et al. (1989)

Mokra 1 Pliopetes sp.
Early Plio cene,

MN 15

Nadachowski (1989);

Nadachowski et al. (1989)

Raciszyn 1
Pliopetes cf. hungaricus,

Spermophilinus sp.,

?Tamias sp.

Early Plio cene,

MN 15

Nadachowski (1989);

Nadachowski et al. (1989)

Wê¿e 1

Blackia miocaenica,

Pliopetaurista schaubi,

Pliopetes cf. hungaricus,

Sciurus warthae,

Tamias orlovi

Early Plio cene,

MN 15

Sulimski (1964);

Black and Kowalski (1974);

Nadachowski (1989);

Stefaniak et al. (2020)

Rêbielice
Królewskie 1A

Blackia miocaenica,

Miopetaurista cf. thaleri,

 Pliopetaurista dehneli,

Sciurus cf. warthae, 

Tamias orlovi

Late Plio cene,

MN 16

Black and Kowalski (1974);

Nadachowski (1989);

Nadachowski et al. (1989)

Rêbielice
Królewskie 2

Blackia miocaenica,

Pliopetaurista dehneli,

Sciurus cf. warthae,

Tamias orlovi

Late Plio cene,

MN 16

Black and Kowalski (1974);

Nadachowski (1989);

Nadachowski et al. (1989)

Wê¿e 2

Blackia miocaenica,

Pliopetaurista dehneli,

Sciurus warthae,

Tamias orlovi

Late Plio cene,

MN 16b

Sulimski (1964);

Stefaniak et al. (2020);

this pa per

Kadzielnia 1 Spermophilus polonicus Plio cene/Pleis to cene
Black and Kowalski (1974);

Nadachowski (1989)

Kamyk
Spermophilus polonicus

?Tamias sp.
Early Pleis to cene

Black and Kowalski (1974);

Nadachowski (1989)

Kielniki 3A Sciurus sp. Early Pleis to cene Nadachowski (1989)

Zalesiaki 1A
Pliopetaurista meini,

Spermophilus polonicus
Early Pleis to cene

Black and Kowalski (1974);

Nadachowski (1989)

Zamkowa Dolna

Cave C
Spermophilus polonicus Early Pleis to cene

Black and Kowalski (1974);

Nadachowski (1989)

¯abia Cave Sciurus sp. Early Pleis to cene Nadachowski (1989)

Kozi Grzbiet Pliopetaurista meini Early/Mid dle Pleis to cene
Black and Kowalski (1974);

Nadachowski (1989)



con sid ered to be long to the MN 16b zone in the Eu ro pean Land
Mam mal Age chro nol ogy, i.e. 2.9–2.6 Ma (Nadachowski et al.,
2015; Stefaniak et al., 2020; Marciszak et al., 2023). Re mains
of sev eral am phib ian (M³ynarski et al., 1984; M³ynarski and
Szyndlar, 1989), rep til ian (M³ynarski et al., 1984), ro dent (Su -
lim ski, 1964; Czernielewski, 2021, 2022, 2023), eulipotyphlan
(Skoczeñ, 1976, 1993; Rzebik-Kowalska, 1990, 2014; Zijlstra,
2010; Sansalone et al., 2016), ar tio dac tyl (Stefaniak, 1995;
Stefaniak et al., 2020), carnivoran (Marciszak et al., 2023) and
other mam ma lian (Kowalski, 1990; Fostowicz-Frelik, 2007;
Ste faniak et al., 2020) taxa were re cov ered from the site, as
well as some bird (Bocheñski et al., 2012) and fish (Nada -
chowski et al., 2015) re mains. In gen eral, the fos sil fauna of
Wê¿e 2 re flects an ar bo real en vi ron ment, lo cated near to a con -
stant fresh wa ter source, and char ac ter ized by a warm, Med i ter -
ra nean-like cli mate (Nadachowski et al., 2015; Stefaniak et al.,
2020).

MATERIAL AND METHODS

The ma te rial com prises iso lated teeth be long ing to Tamias
orlovi, Blackia miocaenica and Sciurus warthae, as well as a
lower jaw be long ing to T. orlovi with m1 and m2 pre served in
situ. The re mains were hand picked dur ing field work con ducted
in the early 1960s and are now housed in the col lec tion of the
In sti tute of Paleobiology of the Pol ish Acad emy of Sci ences
(ab bre vi ated ZPAL). For the pur pose of this study, the ma te rial
was ex am ined and pho to graphed us ing a Keyence VHX 900-F
Dig i tal Mi cro scope Sys tem.

SYSTEMATIC PALAEONTOLOGY 

Fam ily Sciuridae Fischer, 1817
Tribe Marmotini Pocock, 1923

Ge nus Tamias Illiger, 1811
Type spe cies: Tamias striatus (Linnaeus, 1758)

Tamias orlovi (Sulimski, 1964)

M a t e r i a l. – 30 iso lated teeth (ZPAL M. VIII/b/S1/2–31).
See Ta ble 2 and Fig. 2A–D

Right lower jaw with m1 and m2 in situ (ZPAL M.
VIII/b/S1/1). Figure 3. 

DESCRIPTION OF THE MATERIAL

R e m a r k. – The occlusal mor phol ogy of these teeth is vir -
tu ally iden ti cal to the Tamias orlovi teeth de scribed and il lus -
trated by Sulimski (1964: fig. 4, pl. III: figs. 6c, 7 and 8).

P4 – these teeth are ap prox i mately tri an gu lar in shape and
three-rooted. The protoloph and the metaloph are high and
well-de vel oped, cre at ing a U-shape in the cen tral part of the
occlusal sur face. Close to the la bial edge of the crown they
merge into the paracone and the metacone re spec tively. Close
to the lin gual edge, the protoloph blends into the protocone and
the metaloph into the hypocone. The protocone and the hypo -
cone are also fused, form ing a ridge. The parastyle is prom i nent,
while the anteroloph and the posteroloph are less no tice able.

M1/2 – both are roughly trap e zoid in shape, three-rooted and
vir tu ally iden ti cal with re gard to occlusal mor phol ogy. The
protoloph, the metaloph, the paracone and the metacone are all
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T a  b l e  2

Mea sure ments (mm) of iso lated sciurid teeth from Wê¿e 2

Spe cies/tooth 
lo cus N

Length:

min.

Length:

mean

Length:

max.

Width:

min.

Width:

mean

Width:

max

Tamias orlovi

P4

M1/2

p4

m1/2

m3 

4

8

4

11 

3

1.2

1.5

1.2

1.5

1.9

1.3

1.7

1.3

1.8

2.0

1.4

1.9

1.5

1.9

2.0

1.2

1.5

1.1

1.4

1.5

1.2

1.6

1.2

1.6

1.5

1.3

1.8

1.3

1.8

1.6

Blackia miocaenica

M3 3 1.6 1.6 1.7 1.4 1.5 1.5

Sciurus warthae

M3 1 – – 2.5 – – 2.5

T a  b l e  3

Sciurids pres ent at Wê¿e 2 ac cord ing to strati graphic units

Strati graphic
unit Spe cies pres ent

D Pliopetaurista dehneli, Tamias orlovi, Blackia miocaenica

E Pliopetaurista dehneli, Tamias orlovi

F cf. Pliopetaurista dehneli, Tamias orlovi

G Tamias orlovi, Blackia miocaenica

Indet. Pliopetaurista dehneli, Tamias orlovi, Blackia miocaenica, 
Sciurus warthae

https://doi.org/10.7306/gq.1618
https://doi.org/10.7306/gq.1650
https://doi.org/10.24425/agp.2022.142649
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well-de vel oped. Es pe cially the protoloph and the metaloph are
eas ily no tice able and form a con spic u ous V-shape in the cen tral
part of the crown. An other con spic u ous fea ture of the occlusal
sur face is the prom i nent ridge formed by the protocone and the
hypocone. The parastyle is pres ent but not well de vel oped. The
anteroloph and the posteroloph are barely dis cern ible. 

p4 – the spec i mens from Wê¿e are of a roughly trap e zoid
shape (al though the pos te rior edge is vis i ble curved) and are
two-rooted. The metaconid and the protoconid are very close to 
each other, al though clearly sep a rated. The entoconid and the
hypoconid are con nected with a prom i nent ridge formed by the
entolophid and the posterolophid.

m1/2 – these teeth are vir tu ally in dis tin guish able on the
grounds of occlusal mor phol ogy, rhom boid in shape, and four -
-rooted. The metaconid, the protoconid and the hypoconid are
pro trud ing and hook-shaped. The entoconid is more flat tened
and less el e vated. The mesoconid is not as well-de vel oped as
in m3. The entolophid and the posterolophid form a prom i nent
ridge. The talonid ba sin is low and fea ture less.

m3 – the gen eral shape of the occlusal sur face and its mor -
phol ogy are sim i lar to m1/2 but the posterolabial edge is less
curved, mak ing the tooth look more elon gated. The entoconid is 
un der de vel oped while the mesoconid is more con spic u ous than 
in m1/2. The protoconid is very prom i nent. The tooth is three -
-rooted. 
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Fig. 2. Iso lated sciurid teeth from Wê¿e 2

A – Tamias orlovi, right p4 (ZPAL M. VIII/b/S1/29); B – Tamias orlovi, right P4 (ZPAL M. VIII/b/S1/25); 
C – Tamias orlovi, left M1/2 (ZPAL M. VIII/b/S1/8); D – Tamias orlovi, left m3 (ZPAL M. VIII/b/S1/23); 

E – Sciurus warthae, right M3 (ZPAL M. VIII/b/S3/1); F – Blackia miocaenica, left M3 (ZPAL M. VIII/b/S2/3)

1 mm
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C

Fig. 3. Tamias orlovi right lower jaw from Wê¿e 2 (ZPAL M. VIII/b/S1/1) with m1-m2 in situ



The right lower jaw with m1 and m2 in situ is very sim i lar to
the Tamias orlovi ma te rial from Wê¿e 1 de scribed by Sulimski
(1964: fig. 4, pl. III: figs. 5 and 6). The length/width mea sure -
ments are 1.6/1.4 for m1 and 1.8/1.5 for m2.

Tribe Pteromyini Brandt, 1855
Ge nus Blackia Mein, 1970

Type spe cies: Blackia miocaenica Mein, 1970
Blackia miocaenica Mein, 1970

M a t e r i a l. –  3 iso lated M3 spec i mens (ZPAL M.
VIII/b/S2/1–3). Figure 2F.

DESCRIPTION OF THE MATERIAL

M3 – it is of a roughly tri an gu lar shape. The cen tral field of
the occlusal sur face is di vided by the protoloph into a large,
deep trigon ba sin and a nar row, elon gated an te rior val ley. The
protoloph is the most dis tinc tive loph and it also con nects the
paracone and the protocone. The anteroloph, the posteroloph
and the metacone are dis cern ible but less con spic u ous. The
anteroloph runs par al lel to the protoloph. The tooth is 3-rooted.
These spec i mens closely re sem ble the B. miocaenica and
Blackia sp. spec i mens il lus trated and de scribed by Mein (1970:
figs. 75 and 79) as well as the B. miocaenica spec i men from
Hambach 11C il lus trated and de scribed by Van Laere and Mörs 
(2023: fig. 8A).

Tribe Sciurini Fischer, 1817
Ge nus Sciurus Linnaeus, 1758

Type spe cies: Sciurus vulgaris Linnaeus, 1758
Sciurus warthae Sulimski, 1964

M a t e r i a l. – 1 iso lated M3 spec i men (ZPAL M.
VIII/b/S3/1). Figure 2E.

DESCRIPTION OF THE MATERIAL

M3 – the shape of the tooth re sem bles a tri an gle with
rounded cor ners. The main fea ture of the occlusal sur face is the 
very high and con spic u ous protocone which is con nected with
the paracone by a dis tinc tive, high protoloph. The protoloph
also di vides the occlusal sur face into a craterlike trigon ba sin
and a nar row, elon gated an te rior val ley. The anteroloph, the
posteroloph and the metacone are less dis tinc tive. The
anteroloph runs par al lel to the protoloph. There is no dis cern -
ible metaloph. The tooth is 3-rooted. It is the only spec i men
from Wê¿e 2 and is slightly dam aged, with part of the an te rior
val ley bro ken off. This is also the larg est tooth of all the spec i -
mens stud ied. The mor phol ogy of the occlusal sur face is very
sim i lar to that of the S. warthae spec i men il lus trated by Sulimski 
(1964: pl. III: fig. 1).

DISCUSSION

Tamias orlovi was first de scribed as Eutamias orlovi by
Sulimski (1964) on the ba sis of ma te rial from Wê¿e 1, and in -
cluded in Tamias by Black and Kowalski (1974). The gen era
Tamias and Eutamias are very closely re lated and Eutamias is
some times con sid ered a ju nior syn onym of the for mer. These
gen era rep re sent the tribe Marmotini that com prises forms
adapted to a ter res trial life style, sup pos edly de scended from a
Palaeosciurus-like an ces tor (Piaggio and Spicer, 2001; Kryštu -

fek and Vohralík, 2012; Patterson and Norris, 2016; Bosma et
al., 2019). The old est rec og nized spe cies be long ing to these
gen era are Tamias eviensis from MN 4 of Aliveri on the Greek
is land of Evia (de Bruijn et al., 1980) and Eutamias sihongensis
from MN 4? of Xiacaowan in the Chi nese prov ince of Jiangsu
lo cated on the Pa cific coast (Qiu and Liu, 1986), which shows
that the lin eage was wide spread in Eur asia al ready from the
Early Mio cene. How ever, ac cord ing to the re cently ac cepted
tax on omy, the only sur viv ing rep re sen ta tives of these gen era
are the North Amer i can Tamias striatus and the Eur asian
Eutamias sibiricus (Piaggio and Spicer, 2001; Kryštufek and
Vohralík, 2012; Patterson and Norris, 2016).

In Po land Tamias was pres ent at sev eral Plio cene sites, the
ma jor ity of the oc cur rences hav ing been re ferred to as T. orlovi.
More over, ?Tamias sp. was re corded at the Early Pleis to cene
site of Kamyk (Ta ble 1). Other oc cur rences of T. orlovi in clude
the Plio cene sites of Muselievo in Bul garia (Popov, 2004) and
Simbugino in Bashkortostan, west ern Russia (Danukalova et
al., 2009). The Tamias teeth from Wê¿e 2 are very sim i lar to the
ma te rial un cov ered at the T. orlovi type lo cal ity of Wê¿e 1 and
are con sid ered herein to be long to the same spe cies. 

B. miocaenica be longs to the Petauristini tribe of the Sciuri -
dae fam ily. The ge nus Blackia and the spe cies B. miocaenica
were es tab lished by Mein (1970) based on ma te rial from La
Grive-Saint-Alban in the prov ince of IsÀre, south west ern Fran -
ce (MN 7/8). An other spe cies, B. woelfersheimensis, was rec -
og nized in the same study, the type lo cal ity of which is
Wölfersheim (MN 15). Baudelot (1972) then cre ated the taxon
B. parvula for some Mid dle Mio cene Blackia ma te rial from
Greece. More over, Black and Kowalski (1974) es tab lished B.
polonica (MN 14 of Podlesice, south ern Po land), and Werner
(1994) de scribed an early (MN 2) Blackia from south ern Ger -
many as an other spe cies, B. ulmensis. How ever, later stud ies
(de Bruijn et al., 1980; de Bruijn, 1998; Daxner-Höck, 2004;
Hellmund and Ziegler, 2012; Van Laere and Mörs, 2023) tend
to find these other spe cies to be ju nior syn onyms of B.
miocaenica. Es pe cially, Hellmund and Ziegler (2012) make a
case that B. miocaenica and B. polonica are syn on y mous,
which is fol lowed here. The ear li est fos sil ma te rial at trib uted to
Blackia is of Oligocene age and ap par ently has not yet been as -
signed to a par tic u lar spe cies (Lu et al., 2013). An iso lated P4
from the Upper Oligocene (MP 30) of Rott in Ger many was de -
scribed as B. aff. miocaenica by Mörs (1996).

Al though Blackia is con sid ered to rarely oc cur at Plio cene,
and es pe cially Up per Plio cene sites (Hellmund and Ziegler,
2012; Van Laere and Mörs, 2023), some ma te rial be long ing to
this ge nus has been re ported from the Up per Plio cene of
Rêbielice Królewskie 1A and Rêbielice Królewskie 2, whereas
the other re ported Pol ish oc cur rences are from the Lower Plio -
cene sites of Podlesice and Wê¿e 1 (Ta ble 1) The Wê¿e 2 ma -
te rial con sists of sev eral de tached teeth mor pho log i cally very
sim i lar to the B. miocaenica and Blackia sp. spec i mens de -
scribed and il lus trated by Mein (1970) as well as to the sin gle B.
miocaenica tooth il lus trated and de scribed by Van Laere and
Mörs (2023). Thus, along with the MN 16b site of Frechen
(Kolfschoten et al., 1998), and the MN 16 sites of Rêbielice
Królewskie 1A and Rêbielice Królewskie 2, Wê¿e 2 be comes
one of the youn gest oc cur rences of B. miocaenica and the ge -
nus Blackia in gen eral, at test ing to the lon gev ity of the ge nus
and the re spec tive spe cies (Lu et al., 2013; Van Laere and
Mörs, 2023).

S. warthae is an other spe cies that was first rec og nized and
de scribed on the ba sis of ma te rial from Wê¿e 1 (Sulimski,
1964). The ge nus it self is prob a bly of North Amer i can or i gin,
Sciurus olsoni from the Up per Mio cene (Clarendonian) of Ne -
vada be ing the old est known rep re sen ta tive (Emry et al., 2005).
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Sciurus is con sid ered to be mor pho log i cally ex tremely prim i tive, 
to the point of be ing de scribed as a liv ing fos sil (Emry and
Thorington Jr., 1982, 1984), and spe cies thought to be very
early squir rels were once rou tinely as signed to the Sciurini, the
tribe of which Sciurus is the type spe cies. These in clude
Protosciurus (Black, 1963), Douglassciurus (Emry and Korth,
1996) and Palaeosciurus (Mer cer and Roth, 2003).

In ad di tion to the Lower Plio cene lo cal ity of Wê¿e 1, which is 
the type site of S. warthae, fos sil spec i mens from the Lower
Plio cene site of Podlesice and the Up per Plio cene sites of
Rêbielice Królewskie 1A and Rêbielice Królewskie 2 have been
as signed to Sciurus cf. warthae (Ta ble 1). Later, S. warthae
was re ported from the Lower Plio cene lo cal ity of Wölfersheim in 
cen tral Ger many (Dahlmann, 2001), as well as from the Pleis to -
cene site of Monte la Mesa (Marchetti et al., 2000), while the
Late Mio cene (Turolian, MN 13) oc cur rence of S. warthae from
Moncucco Torinese is also the old est known oc cur rence of
Sciurus in Eu rope (Colombero and Carnevale, 2016). The
Wê¿e 2 re cord of S. warthae con sists of a sin gle large M3 dis -
play ing sim i lar mor phol ogy to a spec i men from the spe cies’
type site of Wê¿e 1, il lus trated and de scribed by Sulimski
(1964).

The fos sil sciurid fauna of Wê¿e 2 con sists of both
tree-dwell ing and ground-dwell ing spe cies. The for mer eco log i -
cal type is rep re sented by P. dehneli, B. miocaenica and S.
warthae, and the lat ter by T. orlovi. All the gen era pres ent at
Wê¿e 2 are as so ci ated with ar bo real en vi ron ments, al though
the tree-dwell ing forms are con sid ered to in di cate dense, con -
tin u ous for ests (Lu et al., 2013; Colombero and Carnevale,
2016) while Tamias is known to in habit also more open, some -
times rocky ar eas (Svendsen and Yahner, 1979; Mahan and
Yahner, 1999). Each of the spe cies may also be con sid ered rel -

a tively in fre quent in the fos sil re cord, which may be partly due to 
for est-dwell ing fau nas in gen eral not be ing prone to fos sil pres -
er va tion (Colombero and Carnevale, 2016).

CONCLUSIONS

The fos sil sciurid fauna of the MN 16b site of Wê¿e 2 con -
sists of spec i mens at trib ut able to P. dehneli, T. orlovi, B.
miocaenica and S. warthae. All these spe cies are con sid ered to 
be typ i cal of ar bo real en vi ron ments, al though the “fly ing squir -
rels” (Petauristini) P. dehneli and B. miocaenica, as well as the
“tree squir rel” (Sciurini) S. warthae are thought to be more in dic -
a tive of dense for ests than the ground-dwell ing Tamias
(Marmotini). The site of Wê¿e 2 is ap par ently one of the youn -
gest oc cur rences of B. miocaenica (along with the MN 16b site
of Frechen and the MN 16 sites of Rêbielice Królewskie 1A and
Rêbielice Królewskie 2). Dated to the Late Plio cene, it is also
one of the youn ger oc cur rences of T. orlovi. The com po si tion of
the sciurid fauna is ap par ently iden ti cal to that of the site of
Rêbielice Królewskie 2. The sciurid spe cies of Wê¿e 2 rep re -
sent both the main eco log i cal types evolved among squir rels,
i.e. the ar bo real and ter res trial modes of life.
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