The Plio-Pleistocene record of Hypolagus (Lagomorpha,
Leporidae) from the Czech and Slovak Republics with
comments on systematics and classification of the genus
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A proven record of Hypolagus (Lagomorpha, Mammalia) from twenty-two Plio-Pleistocene (Ruscinian—Biharian) lo-
calities of the Czech and Slovak Republics is presented; from eight localities the genus is reported or described for the
first time. A detailed description and morphological analysis of the currently available dental and cranial material proved
the presence of two species in the studied area and enabled to assessment of their intra- and interspecific variability, as
well as the phylogenetic level of some paleopopulations. The complete history of research on the Central European
Hypolagus is summarized, accompanied by nomenclatural revision and synonymy. A revision and designation of the
type material is provided. The results are expressed in a description of Hypolagus petenyii Cermak & Fladerer sp. nov.
from the Pliocene (Early Villdnyian) locality of Beremend (Hungary). In the studied area: (1) the gracile and less ad-
vanced H. petenyii Cermak & Fladerer sp. nov., characterized by a simple P2 and p3, is recorded from the Pliocene (Late
Ruscinian—Early Villdnyian) localities of Méfiany 3, Ivanovce 1, Hajnacka I and Hostovce 2; (2) H. brachygnathus
(Kormos, 1930), the larger and more robust species with a greater variability of more advanced P2 and p3, persisted
throughout the Early Pleistocene (Biharian), with its last appearance in the Late Biharian locality Chlum 4. A taxonomi-
cal review and/or revision of Central European finds is provided and discussed in the context of phylogeny and systemat-
ics of Eurasian Archaeolaginae leporids. * Key words: Leporidae, Hypolagus petenyii Cermik & Fladerer sp. nov.,
H. brachygnathus (Kormos, 1930), Ruscinian, Villanyian, Biharian, Europe, Czech Republic, Slovakia, nomenclature,
taxonomy.
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The extinct archaeolagine leporid genus Hypolagus forms
a notable and important component of the Plio-Pleistocene
(Ruscinian—Biharian) fossil record of Central Europe. Pio-
neer works on the Central European taxa were carried out
by Hungarian researchers Salamon Janos Petényi and Ti-
vadar Kormos (Kubinyi 1856; Petényi 1864; Kormos
1914a, b, 1930, 1930 [1931], 1934) based on fossil records
of the genus in Southern Hungary. Lucjan Sych was the
first to thoroughly study the problems of the actual mor-
phological and taxonomical diversity of the Central Euro-
pean Hypolagus. His extraordinarily detailed monographic
work on the Plio-Pleistocene Hypolagus of Poland (Sych
1965) was unequalled for a long time. The greatest prog-
ress in taxonomy of European Hypolagus was made by
Florian A. Fladerer (1984, 1987, Fladerer & Reiner 1996,
Fladerer & Fiore 2003). He produced fundamental work
establishing an essential framework for morphotype analy-
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sis of teeth enamel patterns and stratigraphical settings of
the particular taxa.

The environmental conditions during the Ruscin-
ian—Biharian period promoted flourishing and radiation of
Hypolagus in Europe (Fladerer & Reiner 1996, Fladerer &
Fiore 2003). The Central European paleopopulations be-
came rather abundant and yielded a large fossil record in nu-
merous fossil localities of Poland (Kowalski 1958a, 1977,
Sulimski 1964; Sych 1964, 1965, 1980; Wolsan 1989, 1990;
Fladerer & Reiner 1996; Fostowicz-Frelik 2003, 2007a, b),
the Czech Republic (Fejfar 1961a, b, d, 1964a; Musil 1966,
1974; Tobien 1972; Fladerer 1987; Fladerer & Reiner 1996;
Cermak et al. 2007), Slovakia (Fejfar 1961b, d, 1964b;
Fladerer 1987; LoZek & Horacek 1992; Fladerer & Reiner
1996; Sabol 2004), Austria (Fladerer 1984, 1987; Fladerer
& Reiner 1996), and Hungary (Kormos 1930, 1934; Kretzoi
1956b, 1962; Janossy 1963, 1986; Fladerer 1987, Fladerer
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Figure 1. The geographical position of the Plio-Pleistocene (Late Ruscinian-Late Biharian) localities with Hypolagus from the Czech and Slovak Re-

publics (number of localities corresponding to those used in Table 1).

& Reiner 1996). Perhaps, the most numerous remains as-
signed to this genus come from the classical Late Ruscinian
locality Weze 1 in Poland (Sulimski 1964; Sych 1964, 1965;
Fostowicz-Frelik 2007a, b) and the Villinyian-Biharian
complex of Deutsch-Altenburg in Austria (Fladerer 1984,
1987; Fladerer & Reiner 1996). From the present viewpoint,
the European record includes four species (Gureev 1964,
Fladerer 1987, Averianov 1996, Fladerer & Fiore 2003).
In accordance with Fladerer (1987), the Central European
species of Hypolagus are commonly referred to as
“beremendensis” (the smaller-sized and more primitive
form) and brachygnathus (the larger-sized and more
cursorial form). Unfortunately, the proper nomenclatoric ar-
rangement of Central European species within Hypolagus
received only minor attention except for a few studies
(Kretzoi 1962; Fostowicz-Frelik 2003, or 2007a).

The remains of Hypolagus from the Plio-Pleistocene
(Ruscinian-Biharian) localities of the Czech and Slovak
Republics have not yet been studied in detail. Contro-
versies regarding nomenclature of the Central European
taxa in question also persist. This paper fills this gap by
providing (1) a detailed morphometric survey of the all cur-
rently available dental and cranial material of Hypolagus
from localities of the Czech and Slovak Republics, (2)
a complete history of research on the Central European
Hypolagus, accompanied by a complete nomenclatural
revision with synonymy, (3) a revision, designation and
description of the type materials of studied taxa, and (4) a
discussion and review of their phylogeny, paleobiogeo-
graphy and possible causes of their extinction.
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Material and methods

The studied leporid material is housed in the collections of
CUP, MMB, HMNH and MAFI (see below for explanation
of abbreviations). The fossil material from the newly dis-
covered localities Chlum 8 and Ménany 2 and 3 is currently
held by the author and will later be deposited in the collec-
tions of NMP. For comparative purposes, the morphomet-
ric data were partly provided by the author — collections of
MAFI, HMNH, NHMK and NHMB; and partly by Kormos
(1934); Heller (1936); Schreuder (1937); Kretzoi (1941b);
Kowalski (1958a, b); Dehm (1962); Sulimski (1964); Sych
(1965, 1966, 1967a, 1980); Berzi (1967); Shushpanov
(1977); Fladerer (1987); Popov (1988, 2004); Fladerer &
Reiner (1996); Chaline et al. (2000); Fladerer & Fiore
(2003); Fostowicz-Frelik (2003, 2007a, b); and Maul
(2007). The fossil material was processed in a standard way.
The new material was recovered from sediment (about 500 kg
from Chlum 8, 600 kg from Ménany 3 and 20 kg of pilot
sample from Ménany 2) by a conventional screen-washing
procedure. All drawings and measurements were taken with
the aid of a binocular microscope and ocular micrometer.
The dimensions of the teeth were taken on the occlusal sur-
face, from the external borders of the enamel and their ma-
ximum length and width were recorded. All measured data
are given in millimeters. Abbreviations used in the text and
tables are as follows: N — number of specimens, M — mean,
OR - observed range, SD — standard deviation, L — length,
W — width, FAD/LAD - the first/last appearance datum in
the studied area; LL — lingual lobe of P2, BMR — buccal
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Table 1. List of the Czech and Slovak Plio-Pleistocene localities with Hypolagus studied in this paper. Explanatory notes: ¢ A — number of the lo-
cality (corresponding to that in the Fig. 1). B — name of the locality. * C — biostratigraphical correlation (sensu Horacek & Lozek 1988). ¢ D —sig-
nificance of the micromammalian record (sensu Horacek & Lozek 1988): 1 — abundant community samples in a continual sequence and/or a very
abundant point record (enabling a quantitative treatment), 2 —a sequence in which at least some community samples allow a quantitative approach,
or arepresentative point sample, 3 —a less representative point record. Significance of the record for study of faunal evolution: a — great, b —moder-
ate, ¢ — accessory. ¢ E — character of the Hypolagus material under study: N — a new locality with Hypolagus, M — a new (unpublished) or an addi-
tional material from the already published locality, D — the first description of the already published (in a faunal list) material, R — a revision and
more detailed redescription of the already described material. « F — major references to the localities (in brackets, the character of Hypolagus inves-
tigation in the paper: x —none, f — mentioned in a faunal list, d — a description of the material, t — taxonomic/phylogenetic results, r — a part of the re-

vision work).

A B C D E F
1 Chlum 4 Q2 la R Fejfar (1964a) (f), Horacek (1979) (x), Fladerer (1987) (r, t), Horacek & Lozek (1988) (x), Maul (1990)
®
2 Stranska Q2 la R Musil (1968) (x), Musil & Valoch (1968) (f), Tobien (1972) (d), Fladerer (1987) (r, t), Maul (1990) (f),
skala Fladerer & Reiner (1996) (r, t), Musil et al. (1995) (f), Musil (2001) (f), Musil & Valoch (2005) (f)
3 Lazanky2 Q2 2b R Musil (1974) (d), Horacek & Lozek (1988) (x)
4 Gombasek Q2 2a M Suf (1931) (x), Tasnadi-Kubacska & So6s (1935) (x), Kretzoi [1938 (x), 1941a (x)], Fejfar (1961b) (x)
5 Mladec 3 2Q1-Q2 3¢ R Horacek & Lozek [1984 (f), 1988 (f)], Fladerer & Reiner (1996) (r, t)
6 Chlum 6 Q1 2a  M/R Fejfar [1961a (f), b ()], Fejfar & Horacek (1983) (f), Fladerer (1987) (r, t), Fladerer & Reiner (1996) (r, t)
7 Chlum 8 Q1 - N under investigation
8 Meénany 2 Q1 - N 74k & Diedrich (2006) (x); under investigation
9 Holstejn Q1 2a M Musil (1966) (d), Fejfar & Horacek (1983) (f), Fladerer (1987) (1, t), Maul (1990) (f), Fladerer & Reiner
(1996) (r, t)
10 Mokra 1 Ql 2a R Fejfar & Horacek (1983) (f), Horacek (1984) (x), Fladerer (1987) (r, t), Maul (1990) (f), Fladerer &
Reiner (1996) (r, t)
11 Mladec 1 Q1 2b R Horacek & Lozek [1984 (x), 1988 (x)], Fladerer (1987) (r, t), Fladerer & Reiner (1996) (r)
12 Veelare4dE Q1 la M/R Fejfar & Horacek (1983) (x), Horacek (1985) (f), Fladerer (1987) (r, t), Fladerer & Reiner (1996) (1)
13 Vceelare 6/8 Q1 la D Horacek (1985) (f)
14 Vcelare 10B Q1 2b N/M Fejfar & Horacek (1990) (x)
15 Vcelare 5 Q1 la M/R Horacek (1985) (f), Fladerer (1987) (r, t), Maul (1990) (f), Fladerer & Reiner (1996) (r, t)

16 Vcelare 3/B3 MN 17 la R
17 Vcelare 7 MN 17 3b D
18 Kolifiany 1 ~ MN 17 la R
19 Hajnackal MN16a la R
20 Meénany 3

21 Hostovce 2

22 1Ivanovcel MN15b la R

Horacek [1980 (f), 1985 (f)], Fladerer (1987) (r, t), Fladerer & Reiner (1996) (r, t)

Horacek (1985) (f), Fladerer (1987) (r, t), Fladerer & Reiner (1996) (r)

Fejtar (1961a) (f), Fejfar & Horacek (1983), Fladerer (1987) (r, t), Fladerer & Reiner (1996) (r, t)

Fejfar [1961c (f), d (d, t), 1964b (d)], Fladerer (1987) (r, t), Fladerer & Reiner (1996) (r, t), Sabol (2004) (d, t)
MN 15/16 1a N/D Horacek et al. (2006) (f), Cermdk et al. (2007) (f), Cermék et al. (2008) (f); under investigation

MN 15/16 2a M/D Lozek & Horacek (1992) (f), Cermak et al. (2008) (f); under investigation

Fejfar [1961b (f), ¢ (), b (d, v)], Fladerer (1987) (r, t), Fladerer & Reiner (1996) (r, t)

mesial re-entrant angle of P2, MBR — major buccal re-en-
trant angle of p3 (sensu Fladerer 1987). Capital and lower-
case letters, I/i (incisors), P/p (premolars), and M/m (mo-
lars), refer to upper and lower cheek-teeth, respectively. The
dental terminology used here follows Palacios & Loépez-
Martinez (1980). Dental measurements are taken after Sych
(1965) and partly (for comparative purposes) after White
(1991). The enamel pattern of p3 and P2 were attributed,
with some modifications to the original scheme (see below),
into morphological classes proposed by Fladerer (1987) and
elaborated by Fladerer & Reiner (1996). The phylogenetic
level of the total sample is quantified using the method of
morphodynamic indexes (i.e., frequencies of the classes
multiplied by a factor to obtain the morphodynamic index)
first introduced by Rabeder (1983) for the Ursus

deningeri-U. spelaeus lineage (see also Rebeder & Tsoukala
1990) and for the study of Lagomorpha first applied by Fla-
derer & Reiner (1996). The morphotypes “d” and “e” of the
hypoconid (sensu Fladerer 1987) are merged here into mor-
photype “d”. The hypoconid with antero-buccal crenulation
is included here in a new morphotype “e”. The modified
scheme is shown in Fig. 5A. The biostratigraphic termino-
logy used in this paper follows the terminology by Fejfar &
Heinrich (1983) and/or Horacek & Lozek (1988). At the
time of submission of this paper, the Pliocene/Pleistocene
boundary was under discussion (compare with Gradstein et
al. 2008 and Ogg & Pillans 2008), thus it is retained here at
ca 1.81 Ma (base of Calabrian). All nomenclatural acts pre-
sented here conform to the mandatory provisions of the In-
ternational Code of Zoological Nomenclature (ICZN 1999).
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Institutional abbreviations. — CUP — Charles University,
Department of Zoology, Prague, Czech Republic; HMNH —
Hungarian Museum of Natural History, Budapest, Hun-
gary; MAFI — Geological Institute of Hungary (Magyar
Allami Foldtany Intézet), Budapest, Hungary; MMB —
Moravian Museum, Brno, Czech Republic; NHMB — Na-
tural History Museum, Basel, Switzerland; NHMK — Na-
tural History Museum, Kiev, Ukraine; NMP — National
Museum, Prague, Czech Republic; SMF — Senckenberg
Museum, Frankfurt am Main, Germany.

Results

The dental material under study pertaining to the genus
Hypolagus exhibits: (1) a short p3 hypoflexid exceeding
approximately half of the posteroconid width, (2) a sim-
ple p3 anteroconid without well-developed anteroflexid,
and (3) P2 with a simple hypercone; i.e., hypoflexus is
shallow or absent (cf. e.g., Dice 1929, Dawson 1958, Sych
1965, Fladerer & Reiner 1996, ezc.). Parameters of the oc-
clusal pattern of P2 and p3 (sensu Fladerer 1987, Fladerer
& Reiner 1996, Fladerer & Fiore 2003) used here to de-
fine the phylogenetic level of the dentition and to distin-
guish the available species are: P2 — (1) morphology of
the hypercone together with depth of hypoflexus and (2)
morphology of the lagicone together with depth of mesof-
lexus (LL- and BMR-types, respectively, sensu Fladerer
1987); p3 — (1) morphology of the anteroconid (Trig-
types sensu Fladerer & Reiner 1996), (2) morphology of
the buccal part of the hypoconid (Tal-types sensu Fladerer
1987, slightly modified in this paper), and (3) morpho-
logy of the interior part of the hypoflexid (MBR-types
sensu Fladerer 1987).

Occurrence

In the present paper, the genus Hypolagus is reported from
twenty two fossil sites in the Czech and Slovak Republics;
provided are (a) the first reports or descriptions of Hypola-
gus material from eight localities (Chlum 8, Méniany 2 and
3 are completely new) and (b) descriptions of new additio-
nal Hypolagus material from four localities. The stratigrap-
hical age of the localities spans from the Late Ruscinian
(MN 15b) to Late Biharian (Q2). Most of them are cave
or fissure fillings situated in the limestone areas of the Bo-
hemian, Moravian, or Slovak Karst. The geographical po-
sitions of the Hypolagus-bearing localities are shown in
Fig. 1. A list of the localities with brief characteristics, ac-
companied by major literature sources, is summarized in
Table 1. In total, the following items of cranial and dental
material belonging to this genus from the above mentioned
localities of the Czech and Slovak Republics were:
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1) Chlum 4 (CZ): 1 p3 sin (65489/1), 2 P2 dex (65489/2-3); 2)
Stranska skéla (CZ): 2 p3 dex (SS1950, SS2546); 3) Lazénky 2
(CZ): 1 p3 dex (LZN/1); 4) Gombasek (SK): 1 fragment of dex
mandible withil, p3, p4 (V.24074/5), 1 fragment of dex mandible
with p3-p4 (V.24074/6), 4 p3 sin (V.24074/1-4); 5) Mlade¢ 3 —
point [7/10] (CZ): 1 p3 sin (MLD3/1); 6) Chlum 6 (CZ): 1 frag-
ment of dex mandible with p3-p4 (6553/7), 1 fragment of sin
mandible with p3-m2 (6553/10), 1 fragment of sin mandible with
p3-ml (6553/11), 3 p3 sin (6553/2, 6,9), 8 p3 dex (6553/1,3-5, 8,
I-1II fragmentary), 4 P2 sin (6553/35, 36, 40, 41), 4 P2 dex
(6553/34, 37-39); 7) Chlum 8 (CZ): 1 p3 sin (CH8/4), 4 p3 dex
(CHS8/1-3, 5); 8) Ménany 2 (CZ): 2 p3 sin (Me2/3, 4 fragmen-
tary), 1 p3 dex (Me2/1), 1 P2 sin (Me2/2); 9) Holstejn (CZ): 2 p3
sin (HOH136, 219), 3 p3 dex (HOH35-36, 137), 1 P2 sin
(HOH169); 10) Mokra 1 (CZ): 1 p3 dex (MOK1/H1/1); 11) Mla-
de¢ 1 (CZ): 2 p3 dex (MLD1/1-2), 1 P2 dex (MLD1/3); 12) Ve-
lare 4E (SK): 1 fragment of dex mandible with p3-m3 (Vc4E/L1),
1 fragment of dex mandible with p3-m2 (Vc4E/L8), 2 fragments
of dex and sin mandible with p3-p4 (Vc4E/L3, 4), 3 p3 sin
(Vc4E/L6, 10, 22), 2 p3 dex (Vc4E/LS, 7), 1 P2 dex (Vc4E/L11);
13) Veelare 6/8 (SK): 1 p3 sin (Vc6/3-1); 14) Vceldre 10B (SK):
3 p3dex (Vcl0B/1-3); 15) Veelare 5 (SK): 1 p3 sin (Vc5/4), 1 P2
sin (Vc5/6), 3 P2 dex (Vc5/5, 8-9); 16) Veelare 3/B3 (SK): 1 p3
sin (Vc3/B3/L2), 1 p3 dex (Vc3/B3/L1), 1 P2 dex (Vc3/B3/L3);
17) Veelare 7 (SK): 1 P2 dex (Vc7/1); 18) Koliiany 1 (SK): 1 p3
sin (KOL1/1); 19) Hajnacka I (SK): 2 p3 sin (No. 65401, 2), 1 P2
sin (No.65351); 20) Ménany 3 (CZ): 4 i1 sin (Me3/20-23), 7 il
dex (Me3/24-30), 3 p3 sin (Me3/3-4,7), 6 p3 dex (Me3/1,2, 5, 6,
15, 16), 1 ml dex (Me3/31), 1 m2 sin (Me3/32), 2 m2 dex
(Me3/33), 4 m3 sin (Me3/34-37), 1 m3 dex (Me3/38), 32 frag-
ments of lower teeth, 7 I1 sin (Me3/39-45), 711 dex (Me3/46-52),
8 P2 sin (Me3/8-10, 12, 14, 17-19), 3 P2 dex (Me3/11, 13, 73), 2
P3 sin (Me3/53, 54), 5 P4 or M1 sin (Me3/55-59), 1 P4 or M1 dex
(Me3/60), 3 M2 sin (Me3/61-63), 9 M2 dex (Me3/64-72),
14 fragments of upper teeth; 21) Hostovce 2 (SK): 1 fragment of
dex mandible with il, p3-m1 (HTE/1), 1 fragment of dex man-
dible with i1, p4-m1 (HTE/2), 1 fragment of dex mandible with
il, p3-m2 (HTE/3), 1 fragment of dex mandible with p3-ml
(HTE/4), 1 fragment of dex mandible with i1, p3-p4 (HTE/39),
1 fragment of dex mandible with p4-m2 (HTE/51), 3 il sin
(HTE/44, 45, 57), 5 p3 sin (HTE/8-10, 41, 52), 4 p3 dex
(HTE/5-7, 40), 1 hypoconid of p3 sin (HTE/42), 1 p4 sin
(HTE/58), 2 m1 dex (HTE/18, 59), 3 m2 dex (HTE/19, 46, 47),
10 fragments of lower teeth, 1 fragment of dex maxilla with
P3-M1 (HTE/50), 1 maxillar fragment without teeth (HTE/36),
1 11 sin (HTE/17), 4 11 sin (HTE/15, 16, 55, 56), 5 P2 sin
(HTE/11, 12, 14, 43, 54), 2 P2 dex (HTE/13, 53), 1 P3 sin
(HTE/48), 1 P3 dex (HTE/60), 4 P4 or M1 sin (HTE/22-25), 1 P4
or M1 dex (HTE/49),2 M2 sin (HTE/20, 21), 1 M2 dex (HTE/61),
1 M3 dex (HTE/26), 8 fragments of upper teeth; 22) Ivanovce 1
(SK): 1 p3 dex (651314/1), 1 P2 dex (IVN_2).

Descriptions

The material can be split into two groups:

(Group A) The material obtained from Hajnacka I,
Hostovce 2, Ivanovce 1 and Ménany 3 exhibits the follow-
ing specificities (Figs 2, 3P-X; Table 2).
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Figure 2. Morphology of p3 in Hypolagus from the Pliocene (Late Ruscinian-Ruscinian/Villanyian boundary) localities of the Czech and Slovak Repub-
lics: A—H — Méniany 3, I-Q — Hostovce 2, and R — Ivanovce 1. All teeth are figured as left specimens (A, B, E-L and P-R are reversed). Scale bar: 3 mm.
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Figure 3. Morphology of P2 in Hypolagus from the Plio-Pleistocene (Late Ruscinian—Late Biharian) localities of the Czech and Slovak Republics:
A — Chlum 4, B-F — Chlum 6, G — Ménany 2, H — Holstejn, I — Mlade¢ 1, J — V¢elare 4E, K-M — V¢elare 5, N — Vcelare 3/B3, O — Vcelare 7,
P-T — Ménany 3, U-X — Hostovce 2. All teeth are figured as left specimens (A, D, E, I, K-O and S are reversed). Scale bar: 3 mm.
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P2. — (1) The hypercone is of simple morphology with-
out hypoflexus, the LL-morphotype I is significantly domi-
nant (90% of I, 10% of II; N = 20). The LL-morphotytes III
to V were not observed in the material from these localities.
(2) In the lagicone, the shallow mesoflexus (the
BMR-morphotype A) is always present (Fig. 3P-X).

p3.— (1) In the available material, the short and triangu-
lar (the trig-morphotype I) anteroconid is predominant
(84%; N = 25). Only in Ménany 3, the transitional type of
anteroconid (the trig-morphotype I/Il) is present (e.g.,
Fig. 2F). The trig-morphotypes II to V were not observed
in the material from Ivanovce 1, Hostovce 2, Ménany 3 and
Hajnéacka 1. (2) The buccal part of the hypoconid is al-
most exclusively limited to the clear type with edged mar-
gin (“beremendensis-Kante [edge]” sensu Fladerer 1987,),
i.e. tal-morphotype “a” (88%; N = 25); the remaining spec-
imens possess slight traits of tal-morphotype “b”, or “c”
(e.g., Fig. 2], K), nevertheless, they can also be attributed
to morphotype “a”. (3) The interior part of the hypoflexid is
predominantly simple (84%; N = 25) with uncrenulated
enamel (the MBR-morphotype A). Morphotype E is absent
in the available material.

In general, it can be observed in the p3 of Hypolagus
from Hajnacka I, Hostovce 2, Ivanovce 1 and Ménany 3
that the short and triangular anteroconid (the trig-mor-
photype I) is in most cases associated with an edged
bucco-anterior margin of the hypoconid (the tal-morpho-
type “a”) and simple interior part of hypoflexid (the
MBR-morphotype A). The most numerous samples of P2
and p3 (Ménany 3 and Hostovce 2) were used for a
morphodynamic analysis (sensu Fladerer & Reiner 1996).
Their morphodynamic indexes and positions within a two-
dimensional array of morphotypes are shown in Fig. 5B. In
its size (Table 2), all the available first premolars fall
clearly within the known variation range of the Pliocene
species commonly referred to as “H. beremendensis”
(sensu Fladerer 1987).

(Group B) The material obtained from Chlum 4, 6, 8,
Gombasek, Holstejn, Lazanky 2, Mlade¢ 1, 3 — point
[7/10], Stranska skala and Vcelare 4E, 5, 6/8, 10B exhibits
the following specificities (Figs 3A-M, 4A-Z; Table 2).

P2. — (1) The hypercone is of simple morphology with
shallow hypoflexus (the LL-morphotype IV is dominant
(59%; N = 17); (2) In the lagicone, the shallow mesoflexus
(Fig. 3A-M) is always present, the BMR-morphotype A in
65% of cases (N = 17). The morphotype association IV/B
dominates in the available Biharian material from the
Czech and Slovak Republics.

p3. — The morphotype composition of p3 is much more
variable than in Hypolagus from Hajnacka I, Hostovce 2,
Ivanovce 1 and Ménany 3; all the above defined
morphotypes (see “Material and methods” for details) are
available in the Biharian sample. In the p3s of the Biharian
Hypolagus from the studied area (1) the anteroconid is lin-
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gually widened with rather rectangular geometry, fre-
quently flattened or with small infoldings on its anterior
and/or antero-lingual sides (the distribution of
trig-morphotypes I to V are 2, 0, 36, 28, 10 and 24%, re-
spectively; N = 50). (2) In its morphology, the buccal part
of the hypoconid is almost exclusively limited to the tal-
morphotypes “b” to “d”; the distribution of tal-mor-
photypes “a” to “e” are 2, 22, 54, 18 and 4%, respectively;
N = 50). A somewhat atypical enamel edge (on the
antero-buccal side of the hypoconid) is visible in two speci-
mens from Lazanky 2 and V¢elare 4E (Fig. 4C, U). (3) The
interior part of the hypoflexid is predominantly simple
(62%; N = 50) with uncrenulated enamel (the
MBR-morphotype A). The shallower external re-entrant,
the protoflexid, is very variable in its depth and morphol-
ogy (Fig. 4); moreover, the extremely narrow and long
protoflexid, atypical for the species, occurs in the material
from Chlum 8 and Holstejn (Fig. 4N, O).

The most frequent p3 morphotype associations in the
available Biharian material (N = 49) of Hypolagus from the
Czech and Slovak Republics are: II/c 20% (II/c/A 10%),
Il/c 16% (I1l/c/A 12%) and V/c 12%. The most numerous
samples of P2 and p3 (Chlum 6, 8 and Holstejn — supple-
mented with the new material) were used for a
morphodynamic analysis (sensu Fladerer & Reiner 1996).
Their morphodynamic indexes and positions within a
two-dimensional array of morphotypes are shown in
Fig. 5B. In its size, all the available first premolars fall
clearly within the known variation range of H.
brachygnathus (Table 2).

The limited samples of Hypolagus from Ménany 2,
Mokra 1, Kolinany 1 and Vcelare 3/B3, 7 (Figs 3N, O,
4A*-D*; Table 2) cannot undoubtedly be attributed to ei-
ther Group A or Group B. Their significant patterns of p3
variation and/or definite age correlation are/is still un-
known. Moreover, actual knowledge on taxonomic or
paleobiogeographic relations between known Central Eu-
ropean taxa within the Late Villanyian to Earliest Biharian
period is still largely incomplete. Nevertheless, taking into
account the available P2 and p3 morphotypes within the
available sample, it seems more likely that the discussed
specimens belong rather to an advanced form of
Hypolagus, i.e. to the above Group B. Overall, more robust
conclusions on their actual phenotypic attribution could be
drawn only after more complete material will become
available.

Size and morphological changes of P2 and p3
over time

Measurements of teeth in Hypolagus among the Rusci-
nian—Biharian samples from the Czech and Slovak Repub-
lics do not display significant differences (Table 2). In ac-
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Figure 4. Morphology of p3 in Hypolagus from the Plio-Pleistocene (Late Villinyian—Late Biharian) localities of the Czech and Slovak Republics:
A — Chlum 4, B — Stranska skala, C — Lazanky 2, D-G — Gombasek, H — Mlade¢ 3, I-K — Chlum 6, L-N — Chlum 8, O, P — Holstejn, Q — Mlade¢ 1,

R-W —V¢elare 4E, X — Velare 6/8, Y — Vcelare 10B, Z — Vielare 5, A*

—Meénany 2, B¥ — Mokré 1, C* — Vcelare 3/B3, D* — Kolinany 1. All teeth are fig-

ured as left specimens (B, C, F, G, K-M, O, Q, R, T, V, Y, A* and B* are reversed). Scale bar: 3 mm.

cordance with Fladerer (1987) and Fladerer & Reiner
(1996), the enamel pattern of P2 and p3 shows a tendency
towards increasing overall complexity with time (Fig. 5C).
The Pliocene (Late Ruscinian—Early Villanyian) sample
of Hypolagus shows a uniformly high occurence of the
simple morphotypes (Figs 2, 3P-X, 5C); from Ménany 3
and Hostovce 2 also a similar pattern of morphotype fre-
quencies is found (Fig. 5B). In contrast, in Hypolagus
from the Early Pleistocene (Biharian) localities under
study (see Table 1) there is much more variability in its
morphotype composition and it is clearly characterized by

the presence of more advanced morphotypes (Figs 3A-M,
4A-Z, 5B, C).

P2. — (1) In the Late Ruscinian — Early Villanyian sam-
ples, the hypercone morphotype I significantly predomi-
nates (Fig. 5Cc); the morphotype Il is very rare and present
only in Meénany 3. The culmination of changes in
morphotype distribution and composition are observed in
the Early Biharian Hypolagus from the studied area where
the advanced morphotypes III-V predominate over the an-
cient ones (Fig. 5Cc). (2) The ancient lagicone morphotype
0, rarely available (3%, N = 183) in Weze 1 and 2
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Table 2. Teeth measurements of Hypolagus from the localities of the Czech and Slovak Republics.

p3 P2
Locality L w 1 L w
N) M = SD N) M £ SD N) M +SD N) M =SD (N) M =SD

1. Chlum 4 (1 3.39 (1 3.37 (1) 1.40 - -

2. Strénska skdla (1) 3.20 (1) 3.05 [€)] 1.35 - -

3. Lazanky 2 (1 3.45 (€] 3.17 (1) 1.36 - -

4. Gombasek (6) 3.17+0.23 (6) 2.97+0.20 (6) 1.27 £0.09 - -

5. Mladec 3 (1) 3.00 (1) 3.25 (1) 1.25 - -

6. Chlum 6 (6) 3.40+0.12 6) 3.21+0.18 (6) 1.32+0.11 (7 1.93+£0.10 (7) 3.57+0.23

7. Chlum 8 4) 3.46 +0.09 4) 334+0.11 4) 1.46 £0.11 - -

8. Ménany 2 [€))] 3.42 [€))] 3.23 [€))] 1.35 [€))] 1.77 (1) 3.61

9. Holstejn (N 3.25 (1 3.20 [€))] 1.41 (1) 1.90 (1 3.50
10. Mokré 1 (1) 3.49 (1) 3.33 (1) 1.44 - -
11. Mlade¢ 1 (1 3.30 (1 3.06 (1 1.25 (1 2.02 (1 3.94
12. V¢elare 4E (6) 3.63+0.16 (6) 3.44+0.18 (6) 1.46 £0.10 (€))] 1.86 (€))] 3.64
13. Vcelare 6/8 [€)) 3.30 (1) 3.14 (1) 1.40 - -
14. Véelare 10B 2) 3.49; 3.60 ) 2.94;291 2) 1.18; 1.10 - -
15. Vcelare 5 [€)) 3.79 [€)) 3.55 (€] 1.41 (2) 1.93; 1.59 (2) 3.83;3.24
16. Vcelare 3/B3 2) 3.67;3.26 2) 3.55;2.96 2) 1.50; 1.20 - -

17. Véelare 7 - - - (1) 1.50 (1) 2.96
18. Koliniany 1 (1) 3.59 (€] 3.35 [€))] 1.30 - -

19. Hajnacka I 2) 3.20;3.28 2) 2.80; 3.10 2) 1.10; 1.39 (1) 1.85 (1 3.62
20. Ménany 3 ) 3.38 £0.05 ) 3.29+0.15 () 1.50 +£0.11 (10) 1.81+0.10 (10) 3.53+£0.25
21. Hostovce 2 (13) 3.46 +0.17 (13) 3.37+0.18 (13) 1.47 +0.12 7 1.94 +0.07 7 3.72+0.11
22. Ivanovce 1 (D) 3.38 (D) 3.20 (D 1.40 - -

(Fostowicz-Frelik 2007a), is absent from the material from
the Czech and Slovak Republics. While in the Late
Ruscinian—Early Villanyian localities under study, the
morphotype A is exclusively present, in the Biharian ones,
the morphotypes A and B are almost co-dominant. In the
studied areas, morphotype B is found first in Vcelare 5.

p3. — (1-3) In the Late Ruscinia—Early Villanyian sam-
ples under study, the predominant short and triangular
anteroconid (the trig-morphotype I) is in most cases associ-
ated with an edged bucco-anterior margin of the hypoconid
(the tal-morphotype “a”) and simple interior part of the
hypoflexid (the MBR-morphotype A) —Fig. 5Ca, b; in con-
trast to the Biharian ones, where advanced and predomi-
nantly p3 morphotypes II and III are in most cases associ-
ated with the hypoconid morphotype “c” and hypoflexid
morphotype A (Fig. 5Ca, b). Thus, p3 geometry is becom-
ing more rectangular with a widened anteroconid
(Fig. 4A-27).

Based on the studied material, the most discriminating
criterion of p3 proved to be the morphology of the
anteroconid associated with the morphology of the buccal
part of the hypoconid (Fig. 5Ca). The remaining mor-
photype component of p3, the morphology of the interior
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part of the hypoflexid, does not display significant changes
with time (Fig. 5Cb). In accordance with Fladerer (1987)
and Fladerer & Reiner (1996), the most discriminating cri-
terion of P2 proved to be the morphology of the hypercone
together with depth of hypoflexus. In the material under
study, there is a significant difference between the Pliocene
and Pleistocene samples (Fig. 5Cc). On the other hand, the
second morphotype component of P2 — the lagicone
is more conservative in its morphology. Its advanced
morphotype B is already present in the Late Ruscinian
(e.g., in Weze 1; Fladerer & Reiner 1996, or
Fostowicz-Frelik 2007a). In the studied palaeopopulation,
the lagicone does not display significant differences or
changes (Fig. 3).

Following morphodynamic analysis calculated from
the sums of the products of the frequency of classes I-V of
P2 and p3 and multiplicatory factors (sensu Fladerer &
Reiner 1996); the morphodynamic indexes of P2 and p3
occlusal pattern of Hypolagus from Meénany 3 and
Hostovce 2 are close to that of Hypolagus from We¢ze 1 and
Regbielice Krdlewskie 1 in Poland (Fig. 5B). While the
Early Pleistocene Hypolagus from Chlum 6, 8 and Holstejn
fall, due to its high frequency of advanced morphotypes,
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Figure 5. Morphological changes of p3 and P2 pattern in Hypolagus from localities of the Czech and Slovak Republics during the Late Ruscinian to
Late Biharian. * A — morphotypes of enamel structures of P2 and p3 defined on the material under study: P2 — types I-V of hypercone (LL-types sensu
Fladerer 1987), types 0, A and B of lagicone (BMR types sensu Fladerer 1987), p3 — types I-V of anteroconid (Trig-types sensu Fladerer & Reiner 1996),
types “a”—"“e” of hypoconid (Tal-types “a”—"c” sensu Fladerer 1987, types “d” and “e” sensu Fladerer 1987 are merged here into type “d”; type “e” is the
new category ), and types A-E of hypoflexid (MBR-types sensu Fladerer 1987). « B — twodimensional array of morphodynamic indexes of p3 and P2
(sensu Fladerer & Reiner 1996), closed circles — new data, open circles — data provided by Fladerer & Reiner 1996). Abbreviations: CHL — Chlum 6, 8
(CZ), DA4B - Deutsch-Altenburg 4B (A), DA2C1 — Deutsch-Altenburg 2C1 (A), HOH — Holstejn (CZ), HTE2 — Hostovce 2 (SK), KAD1 — Kadzielnia 1
(P), KAM - Kamyk (P), MNY3 — Méfiany 3 (CZ), REM1 — Rebielice Krolewskie 1 (P), VIL3 — Villany 3 (H), WEZ1 — Weze 1 (P). ¢ C (a—c) — the dia-
grams showing the frequency of p3 and P2 morphotypes: a — anteroconid to hypoconid morphotypes of p3, b — morphotypes of the interior part of p3

« »

hypoflexid, ¢ — hypercone morphotypes of P2.

within the advanced H. brachygnathus, slightly more ad-
vanced compared with Hypolagus from Deutsch-
Altenburg 2C and 4B in Austria (Fig. 5B). Differences in
depth of the protoflexid (AER-factor sensu White 1991)
between the Pliocene and Pleistocene taxa, presented by
Fostowicz-Frelik 2003 as the most discriminatig p3 char-
acter, were not proved in the material under study. Never-
theless, this result was based on a relatively small sample
and may not be fully representative. Overall, in Hypolagus
from the Biharian localities under study, the depth and
morphology of the p3 prototoflexid are much more vari-
able than in more ancient Hypolagus from Hajnacka I,

Hostovce 2, Ivanovce 1 and Ménany 3 (compare with
Figs 2, 4); this feature of the protoflexid is determinable
based on the relatively small sample.

Discussion and conclusions:
A synoptic survey of the genus Hypolagus

In the taxonomic investigations of Hypolagus, as well as
other leporid genera, authors traditionally attached signifi-
cance to the structures of P2 and p3 and eventually the
mandible, as discriminant criteria (e.g., Dice 1929, Kormos
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1934, Hibbard 1963, Radulesco & Samson 1967, Fladerer
1987, White 1991, White & Morgan 1995, Fladerer & Rei-
ner 1996, Voorhies & Timperley 1997, Fostowicz-Frelik
2003, etc.). Only minor attention was paid to structures of
the postcranial skeleton of the genus (Sych 1965, Fladerer
1984, or Fostowicz-Frelik 2007b). This is mainly because
of the abundance of teeth in fossil records, while postcra-
nial bones are relatively scarce and/or very fragmentary.
The relatively high intraspecific and ontogenetic variabi-
lity of traits is another handicap. Thus postcranial remains
are rarely useful in the case of small samples, i.e. in most
cases of finds in real practical paleontology. This is also the
case of the fossil record of Hypolagus reported here from
twenty-two fossil localities in the Czech and Slovak Re-
publics where the remains found in each locality were usu-
ally in small amounts, incomplete and mainly in the form
of isolated teeth.

However, the above text demonstrates that two distinct
phenotypic entities of Hypolagus can be clearly distin-
guished in the Pliocene and Pleistocene localities of the
Czech and Slovak Republics as well as in other regions of
Central Europe (e.g., Fladerer 1987; Fladerer & Reiner
1996; Fladerer & Fiore 2003; or Fostowicz-Frelik 2003,
2007a); one group (Group B) shows a considerable amount
of derived characters in the premolar structures and the
other (Group A), which in this respect is apparently quite
primitive. These entities show at the same time differences
in the stratigraphical contexts of the site which they come
from. In accordance with common usage (see Fladerer
1987), the advanced form is also here denoted, with no-
menclatural modifications (see below), as H. brachy-
gnatus. Nevertheless, as far as the name of the primitive
group is concerned, the situation is much less transparent.
For that reason, the above used name H. beremendensis,
commonly applied in other literature, was written in quota-
tion marks, an explanation is given below.

The problem of names
for the Central European Hypolagus species

Salamon Janos Petényi (1799-1855) — a founder of Hunga-
rian research on the Plio-Pleistocene faunas in the Villany
Mountains, was obviously the first who discovered this Eu-
ropean fossil taxon. The first short information related to
this taxon appeared in a published letter by H. von Meyer
(1851, p. 679) to H.G. Bronn dated 21 June; partly mentio-
ned in Petényi’s work (1864, pp. 79, 80) — posthumously
completed and edited by Ferenc Kubinyi. Nevertheless, the
new specific name in Latin — “beremendensis” for these le-
porid fossil remains from the Beremend area, was first used
by Koch (1900, p. 455); most probably based on the unpub-
lished part of Petényi’s manuscript (¢f. Kretzoi 1962 and
Janossy 1963).

506

In the following years, T. Kormos, a geologist of the
Hungarian Geological Survey, reported fossil leporid re-
mains from Piispokfiird6 (= Betfia), Brassd, Csarnéta and
Nagyharsanyhegy (Kormos 1911, 1914a, b, 1920). At this
time, he was aware of two different fossil forms referring
them to the genera Oryctolagus and/or Lepus. Later,
Kormos (1930) mentioned two new species names from
fossil sites of Piispokfiirds, Somlyohegy (= Betfia sensu
Kretzoi 1941b) — localities II (= Hauptfundstelle), IV and
Hohlenausfiillung sensu Kormos 1914a, b [the German
part]). He reported there the material from Piispokfiirdé —
Hauptfundstelle and Hohlenausfiillung, previously re-
ferred (¢f. Kormos 1914b) to as Oryctolagus cuniculus,
newly as “Oryctolagus beremendensis n. sp.”. The fossil
material from Piispokfiird§ — locality IV, previously re-
ferred to as Lepus europaeus (cf. Kormos 1914b) was
moved into the newly described species — “Lepus
brachygnathus n. sp.” (see below for details). Subse-
quently, he (Kormos 1934) provided a revision of the pre-
viously mentioned leporid material from the above locali-
ties, and based on the new material from Villiny -
Kalkberg (in the later literature Villany 3 — sensu Kretzoi
1956b), he described new taxa; (1) a new genus and species
Pliolagus beremendensis (= “Oryctolagus beremendensis”
sensu Kormos 1930), and (2) a new species
“brachygnathus” as Hypolagus brachygnathus (= “Lepus
brachygnathus” sensu Kormos 1930). He did not regard
the previous work from 1930 as a description of new taxa
“Oryctolagus beremendensis” and “Lepus brachygnathus”
(Kormos 1930 [1931], p. 237, and 1934).

The genus Pliolagus was accepted by some authors
(e.g., Kretzoi 1941b — erected a new species Pliolagus
tothi, 1956b, Kowalski 1958a, and Shushpanov 1977) as
valid. Sych (1965, pp. 62—69) synonymized this genus with
Hypolagus Dice, 1917 and this generic synonymy has been
generally accepted to date. Until Fladerer (1987), the Cen-
tral European populations of Hypolagus had been regarded
as a single taxonomic taxon (e.g., Sych 1965, Fladerer
1984, etc.). Fladerer’s (1987) distinction into two inde-
pendent taxa within the Plio-Pleistocene of Central Europe
was subsequently followed by Fladerer & Reiner (1996)
and Fostowicz-Frelik (2003) on the sub-species level,
and by Fladerer & Fiore (2003) and Fostowicz-Frelik
(20074, b) on the species level.

A complete list of the known unavailable and available
names, with revision, produced from 1930 to the present is
as follow:

Oryctolagus beremendensis in Kormos (1930) [nomen nu-
dum]. — (a) An unavailable name; the name (in Kormos
1930) is accompanied only by a statement: “... [it] bears an-
cient features ...” (Kormos 1930, p. 46; translated from
Hungarian). Neither any evaluative criterion (even a sub-
jective one; compare e.g. with Cermdk 2007, p. 253) nor



any indication (in a sense of Article 12.2) is provided there.
Therefore, this first usage of the name fails to conform
to Article 12 of ICZN (1999) and it must be regarded
as a nomen nudum (contra Fostowicz-Frelik 2007a, pp.
549-552). (b) A holotype was not designated, (c) the name
was used by Kormos (1930) for the leporid material from
Piispokfiirds, Somlyohegy (= Betfia) referred to formerly
by Kormos (1914b) as Oryctolagus cuniculus — i.e. the ma-
terial from the Early Biharian localities II and “Hohlenaus-
fiillung”; and leporid remains from the area of the Villany
Mountains (a particular locality (compare with Kormos
1911, 1914a, b, 1920) was not specified by Kormos (1930)
and cannot be identified now).

This first usage of the name was not generally consid-
ered (not even by Kormos; see e.g., 1930 [1931], p. 237,
and 1934) as a description. On the other hand, Fosto-
wicz-Frelik (2007a, b) considered the name as valid. She
believed that specimen No. Ob/3691 (Fig. 6Da, Db) from
the Late Villanyian locality Villainy — Kalkberg, i.e. the
particular locality from the area of the Villany Mountains
(she uses the term Villany for the “type locality”;
Fostowicz-Frelik 2007a, p. 551), is the holotype and states:
“... It is almost certainly the specimen on which Kormos
based the description of the new species in 1930. It should
be therefore regarded as the holotype. ...” (Fostowicz-
Frelik 2007a, p. 549). Nevertheless, (1) Kormos’s work
from 1930 was published in April, while the only available
and deformed fragment of skull (compare with Kormos
1934 and Fig. 6Da, Db here), obviously identical with the
specimen No. Ob/3691, appeared in his hand in August
1930 (Kormos 1934, p. 71 [only in the German part]), thus
this specimen could not be included by T. Kormos in the
material published in 1930. (2) Kormos (1930) discussed
the leporid material from Piispokfiird6 Somly6hegy
(= Betfia, Romania), whilst the area of the Villiny Moun-
tains, Hungary was mentioned only marginally (Kormos
1930, p. 46). There is no evidence, published or available
unpublished, to determine undoubtedly which particular
localities or specimens from the Villiny Mountains were
included by T. Kormos in his (1930) paper. Moreover, (3) a
holotype can only be fixed in the original publication and
by the original author (Article 73.1.3 of ICZN 1999) while
Kormos (1930) did not use the term holotype or an equiva-
lent expression (Article 73.1.1); it also cannot be regarded
as holotype fixation by monotypy in accordance with Arti-
cle 73.1.2. Thus the usage of the term “holotype” in Fosto-
wicz-Frelik (2007a, pp. 549, 550) must be regarded as un-
justified. In any case the name Oryctolagus beremendensis
in Kormos (1930) must be regarded as a nomen nudum.

Lepus brachygnathus Kormos, 1930. — (a) An available
name; the indication [a bibliographic reference to the illus-
tration (PL. II) in Petényi 1864] in Kormos (1930, p. 46) ful-
fils the conditions of Article 12.2.7 of ICZN (1999).
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(b) A holotype was not designated, (c) the type series inclu-
des (Article 72.4.1 of ICZN 1999) the remains figured in
PL II of Petényi (1864) — the only specified material from
the area of the Villiny Mountains (Kormos 1930); and le-
porid material from Piispokfiird6, Somly6hegy (= Betfia)
referred to by Kormos (1914b) as Lepus europaeus (i.e. the
material from the Early Biharian locality IV).

This first usage of the name in Kormos (1930) was gen-
erally considered as unavailable. Fostowicz-Frelik
(2007a), for the first time, rightly mentioned the availabil-
ity of the name (description by an indication). But, (1) she
incorrectly applied/interpreted Article 12.2.7 and cited
“(Petényi, 1864)“ as the original author and date of the
taxon; ie., Hypolagus brachygnathus (Petényi, 1864).
However, the author of a name is the person who first pub-
lishes it in a way that satisfies the criteria of availability
(Article 50.1 of ICZN 1999) and that is, in this context, the
work indicating not indicated. Then the author of the spe-
cific name “brachygnathus” is deemed to be “(Kormos,
1930)”. Unfortunately, the type series, as defined by Kor-
mos (1930), is missing (see below). At the same time, the
neotype designation provided by Fostowicz-Frelik (2007a)
fails to conform to the mandatory provisions of Articles
75.3.4 and 75.3.6 of ICZN (1999), and must therefore be
regarded as invalid. Nevertheless, the present author con-
siders that a validly designated name-bearing type is neces-
sary to define the nominal taxon objectively and to ensure
the stability of the below proposed nomenclatural acts; thus
he provides the valid designation of the neotype in this pa-
per (see below).

Pliolagus beremendensis Kormos, 1934.— (a) An available
name; the description provided by Kormos (1934) fulfils
the conditions of Article 13.1.1 of ICZN (1999). (b) The
holotype (the left juvenile mandible with p3-m3; No.
Ob/3931 (Fig. 6Ca—Ce); deposited in HNHM) was desig-
nated from the Late Villanyian (MN 17) locality Villany —
Kalkberg (= Villany 3).

The name is generally considered as available. In addi-
tion to the original description, Pliolagus was also treated
as an independent genus (by e.g., Kretzoi 1941b, 1956b;
Kowalski 1958a; and Shushpanov 1977). On the other
hand, Sulimsky (1964) and Sych (1964, 1965) — later fol-
lowed also by Fladerer & Reiner (1996) or Fosto-
wicz-Frelik (2003) — synonymized the genus Pliolagus
Kormos, 1934 with Hypolagus Dice, 1917. Within the ge-
nus Hypolagus, the taxon was synonymized tentatively by
Fladerer (1987, p. 130) and definitely by Fostowicz-Frelik
(2007a, p. 550) with the primitive form referred to as
“Hypolagus beremendensis”.

Hypolagus brachygnathus Kormos, 1934. — (a) An avai-

lable name; the description provided by Kormos (1934)
fulfils the conditions of Article 13.1.1 of ICZN (1999).
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(b) The holotype (the left mandible with p3-m3; No.
Ob/3689; deposited in MAFI) was designated from the
Late Villinyian (MN 17) locality Villany — Kalkberg
(= Villany 3).

The nominal taxon Hypolagus brachygnathus Kormos,
1934 was established based on a different name-bearing
type than Lepus brachygnathus Kormos, 1930. The former
was generally considered as the oldest available name for
Central European taxa; until Fladerer (1987), these popula-
tions of Hypolagus were regarded as a single taxonomic
taxon. Kretzoi (1955, 1956a, b, 1962, 1965; followed also
by Janossy 1963 or Fladerer 1984) considered Hypolagus
brachygnathus Kormos, 1934 as a junior synonym of
“Hypolagus beremendensis (Petényi, 1864)” (see below);
and the name Lepus brachygnathus Kormos, 1930 as a
nomen nudum (Kretzoi 1956b, p. 148).

Kretzoi (1941b; held also in 1954, 1955, 1956a, b,
1965) proposed for the European taxa the generic name
“Lagotherium Croizet & Jobert, 1828” (compare with
Kretzoi 1941b and 1965) instead of Hypolagus Dice, 1917,
this view was variously held also by Thenius (1948), Heller
(1956), Koby (1960), Sulimski (1962) and Janossy (1986).
In any instance, neither the generic name “Lagotherium”
nor any other scientific name (Articles 11.2 and 11.3) per-
taining to leporid remains is present anywhere in Croizet
& Jobert (1828) — contra Fostowicz-Frelik (2007a, p. 549);
apart from the triple mention (Croizet & Jobert 1828,
pp- 89, 90, 159) of the French expression “lievre” or
“lapin”. The first usage of the name “Lagotherium® is by
Croizet in Pictet (1853, p. 256); the fact mentioned also by
e.g. Palmer (1904) or McKenna & Bell (1997). Neverthe-
less, the status of Lagotherium, both taxonomic (e.g.,
Kretzoi 1941b, McKenna & Bell 1997 versus Schreuder
1937, Fladerer 1987) and nomenclatural (i.e., the availabil-
ity of Croizet’s names Lepus issiodorensis and L.
neschersensis in Croizet & Jobert 1828), remain obscure.
This problem is beyond the scope of this paper and needs
further revisions, including the potential suppression of the
name Lagotherium by a ruling of the Commission (in a
sense of Articles 23.2 and 23.9.3).

Pliolagus tothi Kretzoi, 1941. — (a) An available name; the
description provided by Kretzoi (1941b, pp. 322, 323) ful-
fils the conditions of Article 13.1.1 of ICZN (1999).
(b) A holotype was not designated, (c) specimens with a
name-bearing function originated from the Early Biharian
(the Betfia stage) locality Betfia V.

The name is generally considered as available. A his-
torical overview of taxonomy of Pliolagus tothi, similar to
the above mentioned Pliolagus beremendensis, is given
below.

The specimens (collections of MAFI) from the type lo-
cality and most probably from the type series (sensu
Kretzoi 1941b) were studied in detail by Sych (1965,
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pp. 62-69). Unfortunately, at present, no leporid material
from Kretzoi’s original collection from the type locality is
available in MAFI (L. Kordos, in litt.). Nevertheless, nei-
ther the designation of a holotype in Kretzoi (1941b) nor
later designation of a lectotype (in a sense of Article 74)
has been provided yet; thus the present author designates
(see below) the lectotype in this paper to objectively define
this nominal taxon.

“Hypolagus beremendensis Fladerer, 1984”. — (a) The
availability of the name is controversial; in the opinion of
the present author the name could be accepted as available
with the first description provided by Fladerer (1984) ful-
filling the conditions of Article 13.1.1 of ICZN (1999).
(b) The name-bearing type was not designated, thus a bea-
rer of the name should be the type series that consists of all
the specimens included by the author in the taxon (compare
with Article 72.4.1 of ICZN 1999).

All the earlier usages of the specific name “bere-
mendensis” (in the context of the discussed nominal taxon)
before Fladerer (1984) undoubtedly fail to conform to the
mandatory provisions of Article 12 or 13 of ICZN (1999)
and must be regarded as nomina nuda. Fladerer (1984) ac-
cepted the nomenclatural results of Kretzoi (1962), and
considered the work of Petényi (1864) as a valid descrip-
tion of “Lepus beremendensis” (the name firstly used by
Koch 1900), consequently Hypolagus brachygnathus
Kormos, 1934 as its junior synonym; at that time, he fol-
lowed Kretzoi 1962 and Sych 1965 and he held the taxo-
nomical view of Central European taxa being a single taxo-
nomic taxon. Nevertheless, neither the specific name
“beremendensis” nor another scientific name (Articles
11.2 and 11.3) pertaining to leporid remains is present any-
where in Petényi (1864) (the fact firstly mentioned by
Kretzoi 1962, p. 358). Kretzoi (1962) and Janossy (1963)
most probably accepted the usage of the specific name
“beremendensis” in Koch (1900, p. 544 — ordinal number
64) as a description by indication and incorrectly applied
Article 12.2.7 (see above for the explanation). Neverthe-
less, Koch (1900) did not provide any indication or de-
scription in accordance with Article 12 of ICZN (1999), he
did not even specify and/or refer to Petényi’s specific work
or illustration (Article 12.2). The mention of “locality”
does not in itself constitute a description, definition, or in-
dication (Article 12.3). Thus, the usage of the specific
name “beremendensis” in Koch (1900) must be regarded as
a nomen nudum. Due to the above mentioned facts, usages
of the terms “holotype” in Fladerer & Fiore (2003, p. 54)
and “type locality” in Fladerer (1987, p. 130), Fladerer &
Reiner (1996, p. 154) and Fladerer & Fiore (2003, p. 54)
must be regarded as unjustified; a holotype can only be
fixed in the original publication and by the original author
(Article 73.1.3 of ICZN 1999), subsequently, the type lo-
cality of a nominal species-group taxon is the origin of the



name-bearing type (Articles 76.1 and 73.2.3 of ICZN
1999). The last attempt at nomenclatural revision of this
name was provided by Fostowicz-Frelik (2003), she fol-
lowed the taxonomic concept of Fladerer & Reiner (1996);
i.e. the taxon as a more primitive chronosubspecies of
“H. beremendensis (Petényi, 1864)”. She stated (Fos-
towicz-Frelik 2003, p. 206) that the specimen No. Ob/3689
from Villany-Kalkberg (compare with Article 76.1) is
a holotype (a contradiction with Article 73.1.3, see above)
of “H. beremendensis (Petényi, 1864)”, but on the follow-
ing page (Fostowicz-Frelik 2003, p. 207) she stated:
“...The original specimen illustrated by Petényi [the mate-
rial from Beremend; compare with Article 76.1] is missing,
but the type specimen of Hypolagus brachygnathus, the
left mandible with teeth, No. Ob/3689, from Villany, de-
scribed by Kormos (1934), is kept in the Geological Mu-
seum of the Hungarian Academy of Sciences, and should
be accepted as lectotype [a contradiction with Article 74.1,
compare with Article 72.4.1] of Hypolagus bere-
mendensis...”; thus for two taxa H. b. beremendensis and
H. b. brachygnathus, both valid in her opinion, she ac-
cepted the identical name-bearing type. In this sense, the
names should be objective synonyms (compare with ICZN
1999). Later, Fostowicz-Frelik (2007a) withdrew this
opinion and proposed the other, above discussed, nomen-
clatural results.

Nomenclatural consequences

In conclusion, for the current usage of the proposed names
and their combinations, the above mentioned facts bring
the following consequences:

The usage of the name Oryctolagus beremendensis in
Kormos (1930) fails to satisfy Article 12 of ICZN 1999 and
is to be regarded as a nomen nudum.

Kormos’s paper from 1930 is to be accepted as a valid
description of Lepus brachygnathus (description by an in-
dication; Article 12.2.7 of ICZN 1999). No name-bearing
type specimen(s) (i.e. holotype, lectotype, syntype or prior
validly designated neotype) is available (see below). The
present author considers that a name-bearing type is neces-
sary to define the nominal taxon of Lepus brachygnathus
Kormos, 1930 objectively, and due to the above mentioned
reasons, there is an exceptional need for a validly desig-
nated neotype. Thus, accepting the decision of
Fostowicz-Frelik (2007a), the specimen No. Ob/3689
(Fig. 6Aa—Ad) deposited in MAFI is designated here as a
neotype for Lepus brachygnathus Kormos, 1930 with the
following particulars: (a) Article 75.3.1. The neotype is
designated here to clarify the taxonomic status of the nomi-
nal taxon of Lepus brachygnathus Kormos, 1930. (b) Arti-
cle 75.3.2. The neotype differs from the relevant taxa by
the combination of discriminant features provided by
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Fladerer 1987, p. 136 (fig. 8a) for taxonomically signifi-
cant p3 (primarily the morphology of the buccal part of the
hypoconid) and by Fostowicz-Frelik (2007a, p. 552) for the
mandible. Note that fig. 9c provided by Fostowicz-Frelik
(2007a, p. 551) do not properly replicate the occlusal pat-
tern of p3 of the neotype (compare with Fladerer 1987,
fig. 8a and Fig. 6Aa here). (c) Article 75.3.3. The neotype
specimen is the left mandible with p3-m3 catalogued un-
der number No. Ob/3689 in the MAFI collections
(Fig. 6Ab—Ad). The label provided by Kormos is contained
in the box with the specimen. (d) Article 75.3.4. The
name-bearing type consists of the specimens figured in
Plate IT of Petényi (1864) and leporid material from
Piispokfiirds, Somlyohegy (= Betfia) locality IV (Kormos
(1914b, 1930); both the localities are no longer in exis-
tence. Moreover, the remains from localities I, IIT and IV of
Betfia (situated in the vicinity of the main locality IT) were
not separated off from locality II; the exact locations of the
localities are unknown (M. Venczel, personal communica-
tion in Betfia). The present author physically checked all
the available material, both cataloged and uncataloged, in
the collections of MAFI and HMNH, and no specimen
could undoubtedly be identified with the name-bearing
type. The results are supported by L. Kordos and M. Gas-
parik (personal communications). The present author was
also in a position to study the newly found leporid material
(collections of HMNH), that is believed to be a part of
Petényi’s orginal collection (J. Palfy, personal communi-
cation). Nevertheless, no remain can be identified with any
specimen figured in Plate II of Petényi (1864). Petényi’s
original material, taking into account the records in Meyer
(1851) and Petényi (1864), is also missing from the collec-
tions of SMF (G. Storch, in litt.). Thus, the present author
has well-grounded reasons for believing the name-bearing
type specimens to be lost. (e) Article 75.3.5. Kormos
(1930) did not provide any discriminant diagnosis. The
only specified name-bearing type figured in Plate II of
Petényi (1864) bears no diagnostic features (Fostowicz-
Frelik 2007a). Nevertheless in late 1930, Kormos (who did
not consider the work published in April 1930 as a descrip-
tion; Kormos 1930 [1931], p. 237 and 1934) was preparing
a description of Hypolagus brachygnathus (in his view the
same taxonomic taxon as Lepus brachygnathus mentioned
in 1930) and selected this specimen as the type (the label
written by Kormos; J. Palfy personal communication);
later, published in Kormos (1934). From the strict nomen-
clatural point of view, Hypolagus brachygnathus Kormos,
1934 is regarded here as a separated nominal taxon (see
above). Thus, the neotype is undoubtedly consistent (see
also articles “b” and “f” here) with what is known of the
former name-bearing type and with Kormos’s taxonomical
intentions and view of the taxonomic taxon. (f) Article
75.3.6. The neotype of Lepus brachygnathus Kormos,
1930 originates from the Late Villanyian (MN 17) locality
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Villany-Kalkberg (e.g., Kormos 1930 [1931], 1934;
Fladerer 1987, efc.), i.e. from the area of the Villany Moun-
tains explicitly mentioned by Kormos (1930, p. 46). A part
of the type locality of Lepus brachygnathus Kormos, 1930
(defined by Kormos 1930 in a sense of Articles 73.2.3 and
76.1) lies within this area; its stratigraphic span is the
Villanyian — Biharian. (g) Article 75.3.7. The neotype
(No. Ob/3689) is deposited in the collections of the Geo-
logical Museum of the Hungarian Academy of Sciences
(MAFI) in Budapest.

In the sense of Articles 74.7 and 74.4 and Declaration
44, T hereby designate the specimen figured (Article 74.4)
in Kretzoi (1941b, pp. 251-322, fig. 6/1-2; Article 74.7.2)
as a lectotype (Article 74.7.1 and Declaration 44) of the
nominal taxon of Pliolagus tothi Kretzoi, 1941, described
from the Biharian (the Betfia stage) locality Betfia 5. The
lectotype is designated here to clarify the taxonomic status
of the nominal taxon of Pliolagus tothi Kretzoi, 1941 (Arti-
cle 74.7.3); p3 of the lectotype possesses clearly advanced
morphotypes of the anteroconid and buccal part of the
hypoconid (i.e., V/d on the occlusal side and II/c on the root
side) typical for Hypolagus brachygnathus (Kormos,
1930), i.e. the only available species in the Biharian sites of
Betfia (see above for additional information).

Sych (1965) revised the type material of both species of
Pliolagus. He recognized the specimens as juvenile repre-
sentatives of Hypolagus and synonymized them with
Hypolagus Dice, 1917. It stands to reason that the rela-
tively deep posterointernal reentrant of p3 in the holotype
of Pliolagus beremendensis Kormos, 1934 is a result of un-
finished ontogenetic transformation of the tooth, disap-
pearing with wear in more adult stages (Averianov &
Tesakov 1997). Pliolagus beremendensis Kormos, 1934
and P. rothi Kretzoi, 1941 were synonymized, tentatively
by Fladerer (1987, p. 130) and definitely by Fostowicz-
Frelik (2007a, p. 550), with the primitive form referred to
as “Hypolagus beremendensis”. Nevertheless, taking into
account (1) p3 morphology of the holotype, as well as (2)
phenotypic pattern of teeth from all the available speci-
mens from the relevant Kormos’s collections from Villany
3; the type specimen (Fig. 6Ca—Ce) from the Late
Villanyian locality Villany 3 cannot be attributed to the
primitive form of Hypolagus. The p3 of the holotype
(No. Ob/3931; Fig. 6Ca—Cb) possesses, on both occlusal
and root sides, relatively advanced morphotypes of wid-
ened anteroconid (I/II-1I) and buccal part of the hypoconid
(“c”="d”). This is also true for the rest of the specimens
from Kormos’s collections from Villany 3 where the mor-
photypes I/II-II (with significantly widened anteroconid)
and “c”-"d” of p3 (N = 30) are available almost exclusively
[i.e. in the material No. Ob/3690 (1-15) and No. Ob/4798
(1-12) from MAFI; and V61/2157 (1-8) from HMNH Ila-
beled by Kormos as “cotypus” of H. brachygnathus Korm.,
i.e. most probably the sample from which the specimen
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No. Ob/3689 (here the neotype) originates]. Whereas, the
well-defined morphotypes I and “a” of p3, typical for the
primitive form of Hypolagus, are totally absent in Kormos’s
sample from Villany 3. The name-bearing type of Pliolagus
tothi Kretzoi, 1941 from the Biharian (the Betfia stage) lo-
cality Betfia 5, also possesses a wide anteroconid (with
slight traces of depressions) associated with the non-edged
buccal part of the hypoconid (the morphotypes “c”—“d”).
This is in accordance with the known morphotype composi-
tion of p3 from Betfia sites of the same age (collections of
MAFI, HMNH, and the author’s comparative sample from
Betfia in situ), where the exclusive appearance of advanced
morphotypes I/II-V and “b”-“d”, typical for H. brachy-
gnathus (Kormos, 1930) are present.

Thus, the nominal taxa of Pliolagus beremendensis
Kormos, 1934 and Pliolagus tothi Kretzoi, 1941 are re-
garded here as junior subjective synonyms of Hypolagus
brachygnathus (Kormos, 1930) — contra Fostowicz-Frelik
(2007a, p. 550).

Due to the above provided nomenclatural acts, Hypo-
lagus brachygnathus Kormos, 1934 is regarded here as a
junior objective synonym (the same name-bearing type)
and simultaneously as a junior secondary homonym of
Hypolagus brachygnathus (Kormos, 1930).

In case of acceptance of the name “Hypolagus bere-
mendensis Fladerer, 1984” as available, then it would
have to be regarded as a junior secondary homonym of
Hypolagus beremendensis (Kormos, 1934). Unfortu-
nately in Fladerer (1984), there is no unimpugnable de-
scription accompanied by an unambiguously defined and
taxonomically suitable type series. In general until now,
the more primitive Central European taxon of Hypolagus
has not been defined objectively. Nevertheless, no physi-
cally available and taxonomically suitable specimen can
be undoubtedly used in the sense of Article 74.1 and the
taxonomical/historical view of the species. Thus, the po-
tential nomenclatural acts in a sense of the mandatory pro-
visions of Articles 74.1 and 23.3.5 do not fully solve this
nomenclature/taxonomic problem and could be im-
pugned. Thus, the present author has well-grounded rea-
sons for erecting a new species from the Pliocene of Hun-
gary as the most appropriate and stable nomenclatural act
(see below).

Taxonomy of the Central European Hypolagus
species

Order Lagomorpha Brandt, 1855

Genus Hypolagus Dice, 1917

Type species. — Lepus vetus Kellogg, 1910; by original de-
signation.
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Figure 6. Nomenclaturally important specimens related to the Central European Hypolagus taxa. * Aa—Ad — neotype (No. Ob/3689) of Hypolagus
brachygnathus (Kormos, 1930) — fragment of left mandible with i1 and p3-m3 from the Late Villanyian (MN 17) locality Villany 3; Aa—occlusal view of
p3 enamel pattern, Ab—Ad — mandible, Ab — dorsal view, Ac — buccal view, Ad — ventral view. * B — holotype (No. Ob/4757) of Hypolagus petenyii
Cermék & Fladerer sp. nov. — left p3 from the Early Villanyian (MN 16) locality Beremend, B — occlusal view of p3 enamel pattern. « Ca—Ce — holotype
(No. Ob/3931, or V61/1376) of Pliolagus beremendensis Kormos, 1934 — left juvenile mandible with p3-m3, Ca — occlusal view of p3 enamel pattern,
Cb —root view of p3 enamel pattern, Cc—Ce — mandible, Cc — dorsal view, Cd — buccal view, Ce — ventral view. « Da, Db — specimen (No. Ob/3691) from
the Upper Villdnyian (MN 17) locality mentioned by Kormos (1930[1931] and 1934) — the only available fragment of skull (note the deformation of the
specimen), Da — ventral view, Db — anterior view. Scale bars: grey for teeth, white for mandibles and skull.

Included species. — Hypolagus apachensis Gazin, 1930;  H. gidleyi White, 1987; H. giganteus (Brown, 1908); H. ig-
H. arizonensis Downey, 1962; H. brachygnathus (Kormos, romovi Gureev, 1964; H. limnetus Gazin, 1934; H. mexica-
1930); H. browni (Hay, 1921); H. edensis Frick, 1921; nitx Miller & Corranza-Castaneda, 1982; H. multiplicatus
H. fontinalis Dawson, 1958; H. furlongi Gazin, 1934; (Erbajeva in Bazarov et al., 1976); H. oregonensis Shotwell,
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1956; H. parviplicatus Dawson, 1958; H. peregrinus Fla-
derer & Fiore, 2003; H. petenyii Cermik & Fladerer
sp. nov.; H. regalis Hibbard, 1939; H. ringoldensis Gustaf-
son, 1978; H. schreuderae Teilhard de Chardin, 1940;
H. tedfordi White 1987; H. transbaicalicus (Erbajeva in
Bazarov et al., 1976); H. vetus (Kellogg, 1910); H. voor-
hiesi White, 1987.

Hypolagus petenyii Cermak & Fladerer sp. nov.

Remark. — Florian A. Fladerer who first distinguished two
forms of Hypolagus in Central Europe is, with his agree-
ment, the co-author of this species description.

Holotype. — The left p3 (No. Ob/4757; Fig. 6B) deposited
in the collections of MAFI (collected by Kormos in 1917).

Type locality and age. — Beremend, Hungary; the Early
Villanyian, MN 16 (Kordos 1991 and personal communi-
cation).

Description of the holotype. —In the holotype (Fig. 6B), (1)
the anteroconid is short and triangular (morphotype I), (2)
the buccal part of the hypoconid possesses a clear
edged-margin (“beremendensis-Kante [edge]” sensu Fla-
derer 1987; morphotype “a”), and (3) the hypoflexid is
simple with uncrenulated enamel, in its interior part exten-
ded/bent with a thickened enamel wall (morphotype D).
The measurements of the holotype are as follows: L = 3.46,
W=332and1=1.29.

Diagnosis. — A small sized leporid characterized by the
combination of discriminant features that include — a short
and triangular p3 anteroconid (morphotype I), an edged-
margin on the buccal part of the p3 hypoconid (“bere-
mendensis-Kante [edge]” sensu Fladerer 1987; morpho-
type “a”), and a rounded P2 hypercone without hypoflexus
(morphotype I), (sensu Fladerer 1987 and Fladerer & Rei-
ner 1996); supplemented by discriminant features descri-
bed by Fostowicz-Frelik (2007a, p. 551) in “Emended dia-
gnosis” for the less advanced taxonomic taxon referred to
as “Hypolagus beremendensis (Kormos, 1930)“ [the no-
meclatural status is discussed above].

Differential diagnosis. — Hypolagus petenyii sp. nov. dif-
fers from H. igromovi in its taller mandibular body, shorter
mandibular diastema and alveolar length of p3-m3; and
uniformly high rate of less elongated and more triangular
p3 with edged-margin of the hypoconid (i.e., p3 with mor-
photypes I and “a”). It differs from H. brachygnathus in its
smaller size; mandibular diastema — shorter than the lower
alveolar p3-m3 length; shorter and more triangular p3 ante-
roconid (morphotype I), the edged-margin of the buccal
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part of p3 hypoconid (morphotype “a”), rounded P2 hyper-
cone without hypoflexus ( morphotype I); and more gracile
postcranial skeleton with distinctively less cursorially
structured limbs. It differs from H. peregrinus in its taller
mandibular body, longer maxillar and mandibular diaste-
mas; more triangular p3 with edged-margin of the hypoco-
nid and absence of advanced morphotypes of p3 and P2
(i.e., IV and V in p3; and IV in P2); and less cursorially
structured limbs (compare with Averianov 1996; Fladerer
1984, 1987; Fladerer & Reiner 1996; Fladerer & Fiore
2003; Fostowicz-Frelik 2003, 2007a, b).

Etymology. — In honour of Salamon Janos Petényi, a founder
of scientific mammalogy in Hungary and the first discove-
rer of this fossil taxon who, by a coincidence of inauspici-
ous circumstances, did not become the author of the spe-
cies description.

Synoptic survey of bibliography and occurrences of the
species.—This overview is restricted to Central Europe and
some adjacent regions. Bibliographic references to occur-
rences of the species are grouped according to names/com-
binations used by particular authors. The names/combina-
tions are arranged chronologically, based on their first
usage in context of this species. Major and/or more detailed
studies on Hypolagus are specified as follows: (t) —a detai-
led taxonomic study, or revision (n) — a study with nomen-
clatural revision/results, (d) — a valid description of new
taxa, or (b) — a bibliographic review.

Lepus beremendensis Petényi. — Koch (1900), p. 544 [nomen nu-
dum] (from Beremend [sensu Petényi 1864]).

Lepus (sp?). — [ex parte] Kormos (1911), p. 187 (from
Beremend and Csarnéta [locality “a* sensu Kormos 1920]); Kor-
mos (1920), p. 451 (Csarnéta [locality “a”]).

Lepus (Oryctolagus?) seu Lepus (Oryctolagus?) sp. — Kor-
mos (1920), pp. 459, 461, 464, from Beremend 1-3, [?]4 and
Csarnéta [locality “b” sensu Kormos 1920].

Lepus brachygnathus n. sp. — [?ex parte] (d) Kormos (1930),
p. 46, from Beremend [?]]1 — i.e. remains figured in Pl II of
Petényi (1864).

Hypolagus brachygnathus Kormos 1934 seu Hypolagus bra-
chygnathus Kormos seu Hypolagus brachygnathus Korm. seu
Hypolagus brachygnathus. — [?]Heller (1936), p. 137 (from Gun-
dersheim sensu Heller 1936); [ex parte] Kormos (1937a),
pp. 1088-1089 (from Beremend and Csarnéta); [ex parte]
Kormos (1937b), p. 320 (from Beremend and Csarnéta); [ex
parte] (t) Kowalski (1958a), pp. 3, 5, 18 (from Kadzielnia,
Csarnéta 1, 2, Beremend 1, 4, 5 and Gundersheim); [ex parte]
Mossoczy (1959), p. 132 (from Rebielice Krolewskie); Kowalski
(1961), p. 159 (from Weze [1]); [ex parte] Kowalski (1964),
pp- 78, 85 (from Weze 1, Podlesice, Rebielice Krolewskie and
Kadzielnia); (t) Sulimski (1964), p. 153 (from Weze 1, Podlesice,
Rebielice Krolewskie, Ivanovce, Csarnéta-2 and Gundershein);
[ex parte] Sych (1964), pp. 592-594 (from Weze 1, Rebielice



Kroélewskie 1 and Kadzielnia); [ex parte] (t, n) Sych (1965), p. 4
(from Beremend 1-4, Csarnéta, [?]Gundersheim [sensu Heller
1936], Weze 1, Rebielice Krdlewskie 1 and Kadzielnia); Sych
(1967a), p. 20 (from Rebielice Krélewskie 1 and Kadzielnia);
Sych (1966), pp. 41, 43, 45, 46, 49-52 (from Rebielice Kro-
lewskie and Kadzielnia); Daxner & Fejfar (1967), p. 50 (from
Weze 1 and Rebielice Krolewskie); Sych (1967b), p. 28 (from
Weze 1); Kowalski (1974), p. 198 (from We¢ze 1, Rebielice
Krolewskie and Kadzielnia); [ex parte] Tobien (1974),
pp- 261-263 (from [?]Gundersheim; followed Heller 1936); Ko-
walski (1975), p. 100 (from Rebielice Krélewskie); (b) Kowalski
(1977), p. 99 (from Weze 1); [ex parte] Sych (1980), pp. 62, 63
(from Weze 1, Rebielice Krolewskie 2, Zamkowa Dolna Cave
and Kadzielnia); Tobien (1980), p. 212 (from [?]Gundersheim;
followed Heller 1936); Czyzewska (1985), p. 4 (from Weze 1);
Fejfar & Heinrich (1985), p. 221 (from Ivanovce and Hajnacka);
Radulescu & Samson (1985), p. 87 (from Debren 2); Fejfar et
al. (1990), p. 52 (from Hajnacka I); Radulesco & Samson (2001),
p- 288 (from Debren 2); Sabol (2001), p. 279 (from Hajnacka);
Sabol (2003), p. 600 (from Hajnacka); Sabol et al. (2004), p. 80
(from Ivanovce and Hajnacka; followed Fejfar & Heinrich 1985);
Sabol et al. (2005), p. 8 (from Hajnacka); Sabol er al. (2006),
pp. 269, 270 (from Hajnicka).

Pliolagus beremendensis Kormos seu Pliolagus beremen-
densis (Kormos) seu Pliolagus beremendensis Korm. — [ex parte]
Kormos (1937a), pp. 1088—1089 (from Beremend and Csarnéta);
[ex parte] Kormos (1937b), pp. 297, 320 (from Beremend and
Csarnoéta); [ex parte] (b, n) Kretzoi (1956b), pp. 39, 46, 162, 169
(from [?]Beremend 4 and [?]Csarnéta 1); [ex parte] (t) Kowalski
(1958a), p. 5 [followed Kretzoi (1956b), see above]; (n) Kretzoi
(1962), pp. 348-349 (from Csarnéta [?]1 and 2).

Lagotherium beremendense (Petényi). — Kretzoi (1955), p. 90
(from Csarnéta); [ex parte] Kretzoi (1956a), p. 82 (from Bere-
mend 5); [ex parte] (b, n) Kretzoi (1956b), pp. 32, 37, 39, 41, 46,
47,154,160, 162, 164, 169, 170, 263 (Beremend 1-4 [?ex parte],
5, Csarndta [?]1, and 2); Sulimski (1962), p. 221 (from Weze 1,2
and Kadzielnia); (b) Janossy (1986), p. 26 (from Beremend 5; fol-
lowed Kretzoi 1956b).

Pliolagus cf. tothi Kretzoi, 1941. — (t) Kowalski (1958a),
p- 22 (from Kadzielnia).

Hypolagus sp. — Fejfar (1961b), p. 117 (from Ivanovce and
Hajnéacka); Fejfar (1961c), p. 263 (from Ivanovce); Fejfar
(1961d), pp. 276279 (from Hajnicka and Ivanovce); Fejfar
(1964b), pp. 53-55 (from Hajnacka); Berzi (1967), pp. 148, 149
(from Cascina Arondelli); Glazek et al. (1976), p. 451 (from
[?]Draby 1); Glazek et al. (1977), p. 49 (from [?]Draby 1); Lozek
& Horacek (1992), p. 52 (from Hostovce 2); Cermak et al. (2007),
p. 61 (from Métany 3); Cermak et al. (2008), p. 99 (from
Hostovce 2 and Ménany 3).

Hypolagus beremendensis (Petényi, 1864) seu Hypolagus
beremendensis (Petényi) seu “Hypolagus beremendensis Peté-
nyi”. — (n) Kretzoi (1962), pp. 348-349 (from Csarnéta [?]1, 2);
Janossy (1973), p. 103 (from Osztramos 7); Tobien in Boenigk et
al. (1977), p. 66 (from Wolfersheim); [ex parte] Janossy &
Kordos (1977), p. 48 (from Osztramos 7); Janossy (1978), p. 69
(from Osztramos 7); [ex parte] (b) Janossy (1986), pp. 21, 26,
28, 30 (from Csarndta 2, Beremend 1-3 [?ex parte], 11 and
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Osztramos 7); Janossy (1987), p. 91 (from Beremend 15);
[ex parte] (t, n) Fladerer (1987), pp. 130, 135 (from Beremend 1,
5, Weze, Ivanovce, Hajnicka, Deutsch-Altenburg 9, 20, 21 and
[?]Csarnéta 1, 3); [ex parte] (b) Wolsan (1989), pp. 146, 147, Ta-
ble 1 (from Wegze 1 and 2, Mokra 1 (Poland), [?]Draby 1,
Raciszyn 1, Rebielice Krélewskie 1 and 2, Zamkowa Dolna Cave,
Kielniki 3B and Kadzielnia 1); [ex parte] (b) Maul (1990), p. 167
(from Kadzielnia); [ex parte] (b) Wolsan (1990), pp. 273-275
(from Kadzielnia 1 and Weze 1); [ex parte] (t, n) Fladerer &
Reiner (1996), p. 149 (from Kadzielnia 1, Deutsch-Altenburg 9,
20, 21, Rebielice Krolewskie 1, Hajnidcka 1, Zamkowa Dolna
Cave, Weze 1, Ivanovce 1 and [?]Csarnéta 1, 3); [ex parte] (b)
Frank & Rabeder (1997), pp. 253, 257 (from Deutsch-Altenburg
9, 20 and 21); Dahlmann (2001), p. 95 [from Wolfersheim, fol-
lowed Tobien in Boenigk et al. (1977)]; [ex parte] (t, n) Fladerer
& Fiore 2003, pp. 43, 54 (from Beremend 1, Csarnéta,
Deutsch-Altenburg 9, 20, 21, Ivanovce, Zamkowa Dolna Cave,
Kadzielnia 1, Rebielice Krélewskie 1, Weze, [?]Thames Valley
and [?]Cascina Arondelli); [ex parte] (t, n, b) Fostowicz-Frelik
(2003), pp- 198, 210 (from Weze 1, 2, Rebielice Krolewskie 1, 2,
Kadzielnia, Zamkowa Dolna Cave, Ivanovce 1, [?]Csarnéta 1, 3
and Osztramos 7); [?ex parte] (t) Popov (2004), pp. 443-444
(from Muselievo).

Hypolagus beremendensis (Petényi, 1900). — Mais & Rabe-
der (1977a), p. 3 (from Deutsch-Altenburg 9); Mais & Rabeder
(1977b), p. 85 (from Deutsch-Altenburg 20).

Hylopagus brachygnathus Kormos [= lapsus calami]. — (b)
Kowalski (1977), p. 98 (followed [?]Kowalski 1958a [ex parte],
Sulimski 1964, Sych 1964 [ex parte], [?]1965 [ex parte], and
1967a, b; see above).

Hypolagus beremendensis (Kormos, 1930). — (t, n) Fosto-
wicz-Frelik (2007a), pp. 541-590 (from Kadzielnia 1, Kielniki
3B, Mokra 1 (Poland), Przymitowice 3A, Raciszyn 1, Rebielice
Krolewskie 1 and 2, Weze 1 and 2 and Zamkowa Dolna Cave);
(t) Fostowicz-Frelik (2007b), pp. 447-476 (from Weze 1,
Rebielice Krélewskie 1 and 2 and Kadzielnia 1); (b) Maul (2007),
pp. 215-233 (from Kadzielnia 1, Przymitowice 3A, Rebielice
Krolewskie 1 and 2, Weze 1 and 2 and Zamkowa Dolna Cave; fol-
lowed Fostowicz-Frelik 2007a).

Updated occurrences in the Czech and Slovak Republics.
— Hajnéacka I (SK), Hostovce 2 (SK), Ivanovce 1 (SK),
Meénany 3 (CZ); the positions of localities are shown in
Fig. 1.

Stratigraphic and geographic distribution. — The provable
occurrences from the Late Ruscinian (MN 15b) to Late Vil-
lanyian (MN 17) in Europe; the core range in Central Eu-
rope.

Hypolagus brachygnathus (Kormos, 1930)
1934 Pliolagus beremendensis; Kormos, pp. 66/73, fig. 1s—t.

1934 Hypolagus brachygnathus; Kormos, pp. 69/75.
1941 Pliolagus tothi; Kretzoi, pp. 250/322, fig. 6/1-2.
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Neotype. — The neotype, designated in this paper (see
above for details), is a fragment of the left mandible with il
and p3-m3 (No. Ob/3689; Fig. 6Aa—Ad) deposited in the
collections of MAFI (collected by Kormos in 1930).

Type locality and age. — Villany 3, Hungary; the Late Vil-
lanyian, MN 17.

Diagnosis. — Provided by Fostowicz-Frelik (2007a, p. 552)
in “Emended diagnosis” for the more advanced taxonomic
taxon referred to as “Hypolagus brachygnathus (Petényi,
1864)* [the nomeclature is discussed above].

Differential diagnosis. — Hypolagus brachygnathus differs
from H. igromovi in its taller mandibular body, shorter
mandibular diastema and alveolar length of p3-m3; wider
p3 anteroconid, and longer p3 protoflexid. It differs from
H. petenyii sp. nov. in its larger size; mandibular diastema
— nearly equal to the lower alveolar p3-m3 length ; increa-
sed variability of p3 enamel pattern, presence of the more
advanced morphotypes of p3 (i.e., morphotypes II-V and
“b”—*“e””) and P2 (i.e., morphotypes IV-V and B); and more
robust and massive postcranial skeleton with distinctively
more cursorially structured limbs (more compared with H.
peregrinus). It differs from H. peregrinus in its taller man-
dibular body, longer mandibular diastema; less advanced
p3 with lower grade of re-entrance development in the an-
teroconid; and more cursorially structured limbs (compare
with Averianov 1996; Fladerer 1984, 1987; Fladerer & Rei-
ner 1996; Fladerer & Fiore 2003; Fostowicz-Frelik 2003,
2007a, b).

Synoptic survey of bibliography and occurrences of the
species. — See the same chapter above for the explanation.

Lepus (sp?). — [ex parte] Kormos (1911), p. 187 (from Nagyharsa-
nyhegy [?ex parte]).

Lepus (europaeus Pall.?). — [?ex parte] Kormos (1914b),
pp- 502, 565 (from Piispokfiirdé [= Betfia] — locality IV [sensu
Kormos 1914b]).

[?] Oryctolagus cuniculus L. seu Oryctolagus cuniculus. —
Kormos (1914b), pp. 501, 504, 562, 566 (from Piispokfiirdd
[= Betfia] — locality II and “Hohlenausfiillung”).

Lepus europaeus Pall. — Heller (1930), p. 269 (from Sack-
dillinger Hohle).

Oryctolagus beremendensis n. sp. seu Oryctolagus beremen-
densis. — (d) Kormos (1930), p. 46 [nomen nudum] (from
Piispokfiird6 [= Betfia] — localities II and “Hohlenausfiillung”
[sensu Kormos 1914b]); Kormos [1930 (1931)], p. 237 [nomen
nudum] (from Villany 3).

Lepus brachygnathus n. sp. seu Lepus brachygnathus. — [?ex
parte] Kormos (1930), p. 46 (from PiispokfiirdS [= Betfia] —local-
ity IV [sensu Kormos 1914b]); Kormos [1930 (1931)], p. 237
(from Villany 3).

Pliolagus beremendensis n. gen. n. sp. seu Pliolagus bere-
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mendensis Kormos seu Pliolagus beremendensis (Kormos) seu
Pliolagus beremendensis.— (t, d) Kormos (1934), pp. 66, 77 (from
Villany-Kalkberg [= Villany 3]); Schreuder 1937, p. 227 [fol-
lowed Kormos 1934]; [ex parte] Kormos (1937a), p. 1090 (from
Villany-Kalkberg); [ex parte] Kormos (1937b), pp. 297, 320
(from Villany-Kalkberg); (n, d) Kretzoi (1941b), pp. 250, 251,
322 (from Villany-Kalkberg); [ex parte] (b, n) Kretzoi (1956b),
pp- 61, 184 (from Villany 3); [ex parte] (t) Kowalski (1958a), p. 5
[followed Kretzoi 1956b]; Daxner & Fejfar (1967), p. 50 (from
Villany-Kalkberg); (b) Janossy (1986), p. 33 (from Villany 3).
Hypolagus brachygnathus n. sp. seu Hypolagus brachygna-
thus Kormos, 1934 seu Hypolagus brachygnathus Kormos seu
Hypolagus brachygnathus Korm. seu Hypolagus brachygnathus
seu “Hypolagus brachygnathus Kormos”. — (t, d) Kormos (1934),
pp. 69, 74-77 (from Nagyharsanyhegy, Villany 3, Beremend [?]4
[partially; cf. Kretzoi 1956b], Csarnéta — unspecified/unknown
locality and age [sensu Kormos 1934, pp. 68, 77; fig. 2f], Sack-
dillinger Hohle and Puspokfiirds); Schreuder (1937),
pp. 225-229, PL. II (from Tegelen); [ex parte] Kormos (1937a),
pp- 1090, 1091 (from Villany-Kalkberg and Nagyharsanyhegy);
[ex parte] Kormos (1937b), p. 320 (from Villany-Kalkberg,
Nagyharsanyhegy and Piispokfiird6); [ex parte] (t) Kowalski
(1958a), p. 5 (from Villany 3, 5, 6, 7, 8, Nagyharsanyhegy 2, 4,
Piispokfiirds, Podumci and Tegelen); Kowalski (1958b), pp. 6,
13 (from Podumci); [ex parte] Mossoczy (1959), p. 133 (from
Kamyk); Fejfar (1961d), p. 279 (from Chlum 6); Dehm (1962),
pp. 52, 53, PL. 6: 23 (from Schernfeld); Malez (1962), p. 314
(from Podumci); [ex parte] Kowalski (1964), pp. 78, 85 (from
Kamyk); Sych (1964), pp. 592-594 (from Kamyk); [ex parte]
(t, n) Sych (1965), p. 4 (from Nagyharsanyhegy, Villany [the
Early Pleistocene localities], Kislang, Betfia [sensu Kretzoi
1941b], Podumci, Tegelen, Sackdillinger Hohle, Schernfeld and
Kamyk); Bolomey (1965), p. 80 (from [?] Pietris); Malez
(1968a), p. 152 (from Podumci); Malez (1968b), p. 206 (from
Podumci); Malez (1969a), pp. 74, 75 (from Podumci); Malez
(1969b), p. 321/1-6 (from Podumci; followed Kowalski 1958b);
Terzea & Jurcsdk (1969), pp. 201-213 (from Betfia); Malez
(1970), p. 210 (from Podumci); Malez (1971), pp. 66, 67 (from
Podumci); Terzea (1973), p. 230 (from Betfia 13); [ex parte]
Tobien (1974), pp. 261-263 (from Schernfeld; followed Dehm
1962); Koenigswald in Bartolomei et al. (1975), p. 400 (from
Sackdillinger Hohle; followed Heller 1956); Terzea & Jurcsdk
(1976), p. 176 (from Betfia 13); Janossy & Kordos (1977), p. 45
(from Osztramos 3); [ex parte] Sych (1980), p. 63 (from Kamyk);
Fejfar & Horacek (1983), p. 127 (from HolStejn); Radulesco &
Samson (1986), p. 161 (from Izvoru 2); (t, n) Fladerer (1987),
pp. 130, 131, 136 (from Villany 3, Kovesvarad, Deutsch-Al-
tenburg 4B, 2C1, Vcelare 4E, Chlum 6 and Kamyk); Radulesco &
Samson (1990), p. 227 (from [?] Pietris); Terzea (1996), p. 534
(from Betfia 7, 9, 10, 11 and 13); Paunovic & Rabeder (1996),
p. 82 (from Podumci); Hir & Venczel (1997), p. 113 (from Betfia
9/B); Averianov & Tesakov (1998), p. 92 (from the Late Pliocene
localities of Europe provided by Fladerer (1987), morphotypes
III/E, V/A, V/E); (t) Chaline et al. (2000), pp. 93, 95-100, 103
(from [?] Montoussé-5); (t, n) Fladerer & Fiore (2003), p. 43
(from Deutsch-Altenburg 4B, 2C, 22, Holstejn, Chlum 6,
Mlade¢ 3, Stranskd skala [(?) Cave — test pit 2] and Kamyk);



(b) Maul (2007), pp. 215-233 (from Villany 5; followed Sych
1965).

Pliolagus tothi n. sp. seu Pliolagus tothi Kretzoi, 1941 seu
Pliolagus tothi Kretzoi. — (n, d) Kretzoi (1941b), pp. 250, 251
[p. 250 “Pliogalus tothi n. sp.” = lapsus calami], pp. 322, 323
(from Betfia 5 [= Piispokfiird6]); (t) Kowalski (1958a), p. 5 (from
Betfia [5]); (b) Maul (1990), p. 169 (from Betfia 5; followed
Kretzoi 1941b).

Lagotherium brachygnathum (Kormos). — (n, d) Kretzoi
(1941b), pp. 251-252, 323-324 (from Betfia 5).

[?] Lagotherium sp. (n.) indet seu Lagotherium sp. — (n)
Kretzoi (1954), pp. 222, 248 (from Kislang); (b) Janossy (1986),
p- 44 (from Kislang; followed Kretzoi 1954).

[?] Oryctolagus (?) sp. indet. — (n) Kretzoi (1954), pp. 222,
248 (from Kislang).

Lagotherium beremendense (Petényi) seu Lagotherium bere-
mendensis (Petényi). — [ex parte] Kretzoi (1956a), pp. 84-85
(from Villany 5 and 8/11); [ex parte] (n, b) Kretzoi (1956b),
pp- 37, 39, 52, 56, 61, 65,70, 72,75, 78, 160, 162, 176, 179, 184,
188, 193, 195, 198, 201, 263 (from Beremend 1-4 [?ex parte],
Nagyharsanyhegy 2, 4, Villany 3, [?]4, [?]5, 6, 7, 8/12b, 8/11);
[ex parte] (b) Janossy (1986), pp. 28, 38, 48, 54 (from Beremend
1-3[?ex parte], Villany [?]5, 6, Nagyharsanyhegy 2 and 4; fol-
lowed Kretzoi 1956b).

Lagotherium (Hypolagus) brachygnathum (Korm.). — Heller
(1956), p. 527 (from Sackdillinger Hohle).

Hypolagus sp. seu Hypolagus. — Malez (1959), p. 14 (from
[?] Marjan); Malez (1960), p. 116 (from [?] Marjan); Malez
(1961), p. 15 (from [?] Marjan); Malez (1962), p. 315 (from [?]
Marjan); Kretzoi (1965), p. 621 (from [?] Marjan; followed
Malez 1959); Malez (1969b), p. 321/1-6 (from [?] Marjan);
Malez (1970), p. 208 (from [?] Marjan); Kowalski (1975),
p- 101 (from Kielniky); Popov (1988), p. 201 (from Var-
beshnitsa); [ex parte] Maul (1990), pp. 164-169 (from [?]
Marjan, Vceldre 5 and Zalesiaki 1A).

Hypolagus beremendensis (Petényi, 1864) seu Hypolagus
beremendensis (Petényi) seu Hypolagus beremendensis Petényi
seu Hypolagus beremendensis seu “Hypolagus beremendense
Petényi”. — Fejfar (1961a), pp. 171, 172 (from Chlum 6 and
Kolinany); Fejtar (1961b), p. 117 (from Chlum 6); (n) Janossy
(1963), pp. 111, 125, 132 (from Kovesvarad), [p. 125 “Lepus
brachygnathus Petényi” = lapsus calami]; Fejfar (1964a), p. 351
(from Chlum 4); LozZek (1964), p. 67 (from Chlum 6); Kretzoi
(1965), pp. 614, 618, 619, 621, 622, 623, 627 (from Kovesvarad
[followed Janossy 1963], Betfia 2, Podumci, Nagyharsdnyhegy 2,
4, Villany 6, 8/12, 8/11 and Sackdillinger Hohle); Musil (1965),
pp.- 85, 83, 103 (from Stranska skala); Musil (1966), pp. 135, 142
(from Holstejn); Musil & Valoch (1968), pp. 534-539 (from
Stranska skala); Tobien (1972), p. 145 (from Stranska skala);
Musil (1974), p. 88 (from Lazanky); Fejfar in Bartolomei et al.
(1975), p. 409 (from Chlum 4, 6 and HolStejn); Janossy in
Bartolomei et al. (1975), p. 427 (from Kovesvarad); [ex parte]
Janossy & Kordos (1977), p. 43 (from Osztramos 2 and 8); Fejfar
& Horacek (1983), p. 128 (from Chlum 6); [ex parte] (t, n, d)
Fladerer (1984) (from Deutsch-Altenburg 4B and 2C); Malez &
Rabeder (1984), p. 451 (from Podumci); [ex parte] (b) Janossy
(1986), pp. 33, 36, 50, 52, 65 (Villany 3, Osztramos 2, 3, 8 [fol-
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lowed Kretzoi (1956b)] and Kovesvarad); [ex parte] (t, n)
Fladerer (1987), p. 130 (from Villany-Kalkberg and Betfia; fol-
lowed Sulimski 1964 and Sych 1965); [ex parte] (b) Wolsan
(1989), pp. 146, 147, Table 1 (from Kamyk, Kielniki 3A and
Zalesiaki 1A); Janossy & Topal (1990), p. 18 (from Ujlaki-hegy);
[ex parte] (b) Maul (1990), pp. 164-169 (from Podumci 1, Cour-
terolles, Les Valerots, Kamyk, Kielniky 3A, Deutsch-Altenburg
2C, 2D/E, 4B, 30A, Chlum 4, 6, Holstejn, Stranskd skala,
Kovesvarad, Nagyharsanyhegy 2, 4, Osztramos 2, 8, Villany 5, 6,
8/9-12 and Betfia 5, 13); [ex parte] (b) Wolsan (1990),
pp. 273-275 (from Kamyk, Kielniki 3A and Zalesiaki 1A/13);
Janossy & Krolopp (1994), pp. 416, 428 (from Gydrijfalu); [ex
parte] (t, n) Fladerer & Reiner (1996), p. 149 (from [?]Stranska
skala 2 (Cave), Mladec 3, Kovesvarad, Stranska skala 1, Mlade¢
1, Holstejn, Deutsch-Altenburg 4B, 2C1, 22, 30A, Vcelare 4,
Kamyk, Villany 3 and Vceldre 5); Janossy (1996), pp. 94, 99
(from Beremend 16 and 17); [ex parte] (b) Frank & Rabeder
(1997), p. 246 (from Deutsch-Altenburg 30A, 4B, 2C1, 2 and
2D/E); Koenigswald & Heinrich (1999), p. 77 (from Chlum 6);
(b) Averianov 2001, p. 86 (from Schernfeld, Villany 3, Betfia 13,
Chlum 6, Deutsch-Altenburg [the Early Biharian sites],
Chishmikioy, Cherevichnoe [unspecified locality], Podumci,
Betfia 5, Varbeshnitsa and [?] Emirkaya-2); Musil (2001), p. 30
(from HolStejn); [ex parte] (t, n) Fladerer & Fiore (2003), p. 54
(from Tegelen); [ex parte] (t, n, b) Fostowicz-Frelik (2003),
pp- 198, 210 (from Kamyk, Chlum [?6], HolStejn, Stranska skala,
Stranska skala [?Cave], Mlade¢ 3, Villany 3, Deutsch-Altenburg
4B, 2C1 and Betfia); Musil & Valoch (2005), p. 83 (from Stran-
skd skdla); (b) Maul (2007), pp. 215-233 (from Deutsch-Al-
tenburg 4B, 2C, 30; followed Fladerer 1984).

Hypolagus (Lagotherium) beremendense Petényi. — Janossy
(1972), p. 166 (from Osztramos 8).

Pliolagus cf. beremendensis Kormos, 1934. — (t) Shushpanov
(1977), p. 59 (from Chishmikioy); (b) Maul (1990), p. 169 (from
Chishmikioy).

Hylopagus brachygnathus Kormos [= lapsus calami]. — (b) Ko-
walski (1977), p. 98 (followed [?]Kowalski 1958a [ex parte],
Sych 1964 [ex parte], [?]1965 [ex parte]; see above).

Hypolagus brachygnathus (Petényi, 1864). — (t, n) Fosto-
wicz-Frelik (2007a), pp. 541-590 (from Kamyk, Kielniky 3A,
Zalesiaki 1 and Zabia Cave); (t) Fostowicz-Frelik (2007b),
p- 470; (b) Maul (2007), pp. 215-233 (from Untermaffeld; from
Kamyk, Kielniky 3A, Zalesiaki 1 and Zabia Cave — followed
Fostowicz-Frelik 2007a).

Updated occurrences in the Czech and Slovak Republics. —
Chlum 4, 6, 8 (CZ), Gombasek (SK), Holstejn (CZ), La-
zénky 2 (CZ), Mladec¢ 1, 3 — point [7/10] (CZ), Stranska
skala (CZ), Vcelare 4E, 5, 6/8, 10B (SK). The positions of
localities are shown in Fig. 1.

Considering the available combination of all the above
mentioned facts (i.e. — the size of sample; the age (or uncer-
tain age) of localities; or relatively less advanced morpho-
types than in typical representatives of the Biharian H. bra-
chygnathus), the specimens from Ménany 2 (CZ), Mokra 1

515



Bulletin of Geosciences * Vol. 84, 3, 2009

(CZ), Kolinany 1 (SK) and Vcelare 3/B3, 7 (SK) are tenta-
tively assigned here to Hypolagus cf. brachygnathus.

Stratigraphic and geographic distribution. — The provable
occurrences from the Late Villanyian (MN 17) to Latest
Biharian (Q2) in Europe; the core range in Central Europe
and Northern Balkans.

Phylogeny and paleobiogeography

At the present state of knowledge, the phylogenetic relati-
onship between particular Eurasian taxa of Hypolagus is
still very incomplete. Hypolagus, originated in North Ame-
rica, migrated to Asia probably during the Late Miocene
(Turolian, probably before MN 13) over the Beringia land
bridge (Qiu 1987, Averianov 2001). One of the earliest
Asian fossil records of the genus (a single p3 assigned to
Hypolagus sp. [indet.]) comes from the Chinese (Inner
Mongolia) locality Harr Obo 2 correlated as approximately
at the Miocene—Pliocene boundary, MN 13/14 (Qiu 1987,
Cai 1989, Averianov 1996). The oldest representatives of
the genus in Europe, probably in the Old World as well, are
remains of Hypolagus igromovi Gureev, 1964 from the
Late Turolian (MN 13) locality Rasdorskaya, Rostov Re-
gion, Southern European Russia (Gureev 1964 and Averia-
nov 1996). Other finds with H. igromovi affinities are also
reported (compare with Averianov 1996) from the Rusci-
nian (MN 14-15) localities Kosyakino, Northern Caucasus
(Averianov & Tesakov 1998), Musait, Moldova (David &
Shushpanov 1986), Ajagus, Kazakhstan (Erbajeva 1982)
and possibly from the Early Villanyian (?MN 16) locality
Zolotushka, Altai Region, Russia (Averianov 1996).
When and from which ancestor the more primitive
Hypolagus species of Central Europe, H. petenyii sp. nov.,
arose is largely unknown. The first clear evidence of the
species in the studied region comes from the Late
Ruscinian localities (e.g. from Weze 1 or Ivanovce 1) while
the taxonomic status of fragmentary leporid remains from
the Early Ruscinian localities Osztramos 1 (Janossy 1986)
and Podlesice (Kowalski 1964, Sych 1980) is still unclear.
Fladerer & Fiore (2003) tentatively proposed “less special-
ized [representatives of] H. igromovi” as a possible ances-
tor of H. petenyii sp. nov. This hypothesis seems to be un-
likely, because H. igromovi, already known since the Late
Turolian, MN 13 (see above), exhibits much more ad-
vanced p3 structures, than in the Late Ruscinian—Late
Villanyian H. petenyii sp. nov. We cannot exclude that the
European range of H. petenyii sp. nov. originated from one
of independent migration events of Hypolagus from Asia
to Europe during the Neogene; i.e., the first possible dis-
persal during the Late Turolian to the Don Region (= mi-
gration of H. igromovi), the second one during the Late or
Early Ruscinian to Central Europe (= migration of H.
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petenyii sp. nov.), compare with e.g. Rossner & Heissig
1999, Matthee et al. 2004, Koufos et al. 2005, etc. The rela-
tionships of the European taxa to the Villanyan — Biharian
(?Dachaian-Nihewanian) Hypolagus multiplicatus (Erba-
jeva in Bazarov et al., 1976) and H. transbaicalicus (Er-
bajeva in Bazarov et al., 1976), both from the
Transbaikalian region, and H. schreuderae Teilhard de
Chardin, 1940 from China, remain obscure (Teilhard de
Chardin 1940, Bazarov et al. 1976, Qiu 1987, Erbajeva
1996, Erbajeva & Alexeeva 2000, Fostowicz-Frelik 2003).
Moreover, taking into account the large intraspecific and
ontogenetic variability within Hypolagus paleopopula-
tions, the coexistence and separation of the small and large,
morphologically very similar forms in the Transbaikalian
region (i.e., H. multiplicatus and H. transbaicalicus) ap-
pears questionable; thus the status and relationship of these
species needs further revision (compare also with
Fostowicz-Frelik 2003).

Analyzing the available literature, the phylogenetic re-
lationship of the relatively advanced, large and cursorial H.
brachygnathus (Kormos, 1930) of Central Europe to other
relevant species is still poorly known. Although limited in
terms of fossil record availability, it is possible to suggest
three alternative hypotheses: (1) H. brachygnathus (Kor-
mos, 1930) originated from H. petenyii sp. nov. in the Late
Villanyian and form one evolutionary lineage (Fladerer
1987, Fladerer & Reiner 1996, and Fladerer & Fiore 2003);
or (2) H. brachygnathus (Kormos, 1930) originated from
H. igromovi Gureev, 1964 (an alternative possible evolu-
tionary lineage) and invaded Central Europe from the Early
Villanyian (Fostowicz-Frelik 2003); or (3) H. brachy-
gnathus (Kormos, 1930) in Central Europe is a result of
one of the independent migration events (probably the third
one; see above) of Hypolagus from Asia and has no con-
nection with either H. petenyii sp. nov. or H. igromovi
Gureev, 1964 . To avoid possible misunderstandings in the
future, it is necessary to comment on certain taxonomical
and nomenclatural inconsistencies in the tentative relevant
hypothesis (here No. 2) proposed by Fostowicz-Frelik
(2003). Despite, her acceptance (Fostowicz-Frelik 2003)
of the taxonomic view of Fladerer & Reiner (1996) —
i.e. the Pliocene H. b. beremendensis and Pleistocene H.
b. brachygnathus are two chronosubspecies of a single
clade, she proposed that the younger chronosubspecies,
i.e. H. b. brachygnathus, is a direct descendant of H.
igromovi. Her view resulted in the statement that “... H. b.
brachygnathus is derived from H. igromovi, which was
invading Europe since the Early Villanyian (MN 16) and
which gradually forced out H. beremendensis. ...”
(Fostowicz-Frelik 2003, p. 211). This is in contradiction
with the basic taxonomic concept of species monophyly
(see e.g. Henning 1950, or less strict Simpson 1961, efc.).
The “beremendensis-igromovi group” (sensu Fosto-
wicz-Frelik 2003) actually concerns two independent



species H. igromovi Gureev, 1964 and H. brachygnathus
(Kormos, 1930) and it should rather be called the “ig-
romovi-brachygnathus group”. This morphological
group can be looked upon as relevant because both the
species actually share similar proportions and/or shapes
of mandible and teeth, though it is not clear whether this is
due to an actual relationship or parallel evolution. Over-
all, because of the limited data available, there is no con-
clusive evidence that could support any one of the above
three tentative hypothesis, thus further material and stud-
ies are needed to test them.

Limited in terms of available fossil record, the precise
distribution of H. petenyii sp. nov. and H. brachygnathus
(Kormos, 1930) in the Late Villanyian—Earliest Biharian of
Central Europe is still poorly known; and this also effects
their LAD and FAD, respectively (compare with Fladerer
1987, Fladerer & Reiner 1996, Fladerer & Fiore 2003 and
Fostowicz-Frelik 2003, 2007a). The last well proven ap-
pearances of H. petenyii sp. nov. from Austria, Hungary
and Slovakia are known from the Early Villanyian (MN
16) localities Deutsch-Altenburg 9, 20, 21, Beremend 4
(part), Osztramos 7 and Hajnacka I, while from Poland the
species is reported by Fostowicz-Frelik (2007a) still from
the Late Villinyian (MN 17) localities Kadzielnia 1,
Przymitowice 3A (1 p3) and Kielniki 3B (2 p3s), or even
from the Early Biharian (Q1) locality Kamyk (14 post-
cranial fragments vs. 2764 specimens of H. brachygnathus
(Kormos, 1930); Fostowicz-Frelik 2007a). The first well
proven appearances of H. brachygnathus (Kormos, 1930)
are from the Late Villanyian (MN17) locality Villany 3
(Hungary), tentatively from Kolinany 1, Vcelare 3/B3, 7
(all from Slovakia); while from Poland the species is re-
ported by Fostowicz-Frelik (2007a) above the
Villanyan—Biharian boundary, from the locality Kamyk.
The abundance of H. petenyii sp. nov. decreased exten-
sively during the Late Villanyian, most probably due to the
spreading of H. brachygnathus (Kormos, 1930) in Central
Europe. The enhancement of the cursorial adaptations of
the latter (Sych 1965, Fladerer 1984, Fladerer & Fiore 2003
and Fostowicz-Frelik 2007b) in an environment evolving
towards more open habitats with the beginning of the Pleis-
tocene, certainly increased selection for these qualities in
H. brachygnathus (Kormos, 1930) and most probably gave
way to increasing its abundance (Fladerer & Reiner 1996).
During the Biharian, the abundance of the latter species de-
creased as evidence of the sympatric Lepus taxa increased
(Fladerer & Reiner 1996). The presumably last Central Eu-
ropean Hypolagus survived until the end of the Biharian;
the youngest records are reported by Maul (2007) from
Hungarian and Romanian localities (from “Faunal Group
4” sensu Maul 2007; compare also with Maul er al. 2007)
Nagyharsanyhegy 4, Villany 6, 7, 8 (Kretzoi 1956b),
Kovesvarad (Janossy 1963), Somssich-Hill 2 (Janossy
1983) and Betfia 7/3a (Terzea 1996), and completed by
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Chlum 4 (the Czech Republic) and Gombasek (Slovakia)
in this paper.

Based on the stratigraphical assignment of Horacek &
Lozek (1984, 1988), the records of Hypolagus from
Mlade¢ 3 — point [7/10] and Stranska skala [*2 (Cave)” or
“cave — test pit 2 after Fladerer & Reiner 1996 and/or
Fladerer & Fiore 2003] was considered by Fladerer &
Reiner (1996) and Fladerer & Fiore (2003) as the last ap-
pearances of the genus in Central Europe (the view was
held also by Fostowicz-Frelik 2003, 2007a). Nevertheless,
both the records are apparently misinterpreted. The cave
system of Mladec is infilled with a very complicated series
of sedimentary complexes and only a few of them provided
areliable paleontological record. The Hypolagus tooth was
found at a site tentatively correlated by Horacek & Lozek
(1984) with the nearby series of Mlade¢ 3 which provided
the Early Toringian (Q3) assemblage (I. Horacek, personal
communication). At point [7/10], the record was very
scarce and fragmentary and younger contaminations can-
not also be excluded. The present author, with I. Horacek
and J. Wagner, carried out (in 2007) an additional investi-
gation of the site with the aim to collect a more sufficient
number of fossils and refine its age; but no stratigraphically
significant specimens were obtained. Thus, to date there
are no data available to provide a proper age assignment of
the Hypolagus specimen from Mlade¢ 3 — point [7/10].
Conclusions on the record from Stranska skéala (one p3 of
III/A/d — type) provided by Fladerer & Reiner (1996,
pp- 149, 158) also seem to be confusing. Unfortunately,
neither from Fladerer & Reiner (1996) nor from the fol-
lowing work is it totally clear from which site in Stranska
skala the particular Hypolagus specimen originates. In re-
ality, the Stranska skala site [“2 (Cave)” or “cave — test pit
2” after Fladerer & Reiner 1996 and/or Fladerer & Fiore
2003] is not identical with the Q3 (Toringian) site men-
tioned by Horacek & Lozek (1988, p. 68, No. 25) —
Horécek, personal communication. Most of the Stranska
skala record, deposited in MMB, from where the speci-
men was reported, comes almost exclusively from the
sites with Biharian or even older assemblages (compare
e.g., Musil 1968). The present author did not find any
Hypolagus specimen in the rich Toringian assemblage of
Stranska skala — Cave. Thus, the statement about survival
of Hypolagus until the Early Toringian (Q3 in Fladerer &
Reiner 1996, or Early Steinheimian in Fostowicz-Frelik
2003, 2007a) in Moravian refuges, established on such a
poor and/or uncertain fossil record, seems to be prema-
ture. In short, in the Czech and Slovak Republics there are
no reliable post-Biharian records of this genus, its LAD is
in the Late Biharian locality Chlum 4 (= the 4 cave: see
Horacek 1979, Horacek 1982 and Horacek & LoZek 1988
for details).

Among the possible causes of extinction, two compet-
ing tentative views are noteworthy; (1) The generally ac-
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cepted view of Hypolagus extinction as a result of direct
competition with a new immigrant, open habitat Lepus
(Sych 1965, Fladerer 1987, Fladerer & Reiner 1996, Fla-
derer & Fiore 2003 and Fostowicz-Frelik 2003, 2007a),
(2) Maul (2007) presented an alternative hypothesis, pre-
ferred in this paper, interpreting the extinction as a result
of climatic changes during the the Early Middle-Pleisto-
cene. In his opinion, the long-term (from the Latest
Villanyian to Late Biharian) sympatric co-occurrence
(Maul 1998) of Hypolagus brychygnathus (Kormos,
1930) with progressive adaptation to a cursorial habit and
the early European Lepus, less adapted to a cursorial habit
than modern Lepus (Fladerer 1984), does not support the
former hypothesis.

Summary

In conclusion, the following results can be inferred and bri-
efly summarized from the facts considered above:

(1) The name Hypolagus brachygnathus (Kormos,
1930), with neotype No. Ob/3689 designated in this pa-
per, is regarded here as the oldest available name for the
more advanced form known from the Late Villanyian —
Late Biharian of Central Europe. The usage of the name
Oryctolagus beremendensis in Kormos (1930) is re-
garded here as a nomen nudum. The nominal taxon of
Hypolagus brachygnathus Kormos, 1934 is regarded here
as a junior objective synonym (the same name-bearing
type) and simultaneously as a junior secondary homonym
of Hypolagus brachygnathus (Kormos, 1930). The nomi-
nal taxa of Pliolagus beremendensis Kormos, 1934 from
the Late Villanyian (MN 17) locality Villany 3 and
Pliolagus tothi Kretzoi, 1941 from the Biharian (the
Betfia stage) locality Betfia 5 are regarded here as a sub-
jective junior synonyms of Hypolagus brachygnathus
(Kormos, 1930).

(2) The gracile and less advanced form known from the
Late Ruscinian — Late Villanyian (?Earliest Biharian) of
Central Europe is described here as Hypolagus petenyii
Cermdk & Fladerer sp. nov. (type locality Beremend, Hun-
gary; Early Villanyian, MN 16).

(3) The present study confirmed the results of the
morphodynamic analysis provided by Fladerer (1987)
and Fladerer & Reiner (1996); the increasing complexity
of the premolar pattern over time in the Late Ruscinian —
Late Biharian populations from the localities of the
Czech and Slovak Republics was proved. Based on the
studied material, in accordance with Fladerer (1987) and
Fladerer & Reiner (1996), the most discriminating crite-
rion proved to be morphology of the p3 anteroconid to-
gether with morphology of the buccal part of the
hypoconid, associated with morphology of the P2
hypercone; (1) H. petenyii Cermak & Fladerer sp. nov. is
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characterized by a combination of discriminant features
that include — the domination of morphotypes I and “a”
in p3, and I-1I in P2, (2) H. brachygnathus (Kormos,
1930) by the domination of morphotypes II-V and
“b”—“e” in p3, and III-V in P2.

(4) A record of Hypolagus was proved from twenty-
two Plio-Pleistocene (Ruscinian—Biharian) localities of the
Czech and Slovak Republics; from eight localities, the ge-
nus is reported or described for the first time. Hypolagus
petenyii Cermak & Fladerer sp. nov. is reported here from
the Late Ruscinian — Early Villanyian localities Hajnacka I
(SK), Hostovce 2 (SK), Ivanovce 1 (SK) and Ménany 3
(CZ). Hypolagus brachygnathus (Kormos, 1930) is re-
ported here from the Biharian localities Chlum 4, 6, 8 (CZ),
Gombasek (SK), Holstejn (CZ), Lazanky 2 (CZ), Mlade¢
1, 3 — point [7/10] (CZ), Stranska skala (CZ) and Vcelare
4E, 5, 6/8, 10B (SK). The material from Kolifiany 1 (SK),
Meénany 2 (CZ), Mokra 1 (CZ) and Vcelare 3/B3, 7 (SK) is
tentatively assigned here to Hypolagus cf. brachygnathus
(Kormos, 1930).
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