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In remembrance of the beautiful summers
spent collecting with my family in the Mecsek Mountains

ABSTRACT. A rich macroflora has been collected from Karpatian (late early Miocene) layers of the Mecsek
Mts during recent decades. The bulk of the fossil assemblage consists of leaves and also fruits of angiosperms.
Among the more than a hundred taxa, several endemic species were described: Leguminocarpum mecsekense
Andreénszky, Ailanthus mecsekensis Hably, Nyssa gyoergyi sp. nov., Nyssa gergoei sp. nov., Nyssa sp. 1, Clematis
csabae sp. nov., Gordonia sp. and Carpolithes gergoei Hably et Erdei sp. nov. Many taxa were last recorded in
the Carpathian Basin, e.g. Cedrelospermum, Ziziphus. Other taxa appeared in this flora, e.g. Quercus kubinyii,
Podocarpium podocarpum, Liquidambar europaea and Populus populina, and later became dominant in the
middle Miocene (Sarmatian) floras or even in the late Miocene (Pannonian) floras. Four main vegetation types
were determined. The most significant types are subxerophytic vegetation showing high diversity, swamp veg-
etation, riparian vegetation, and a vegetation type growing in habitats with higher rainfall. Thermophilous flora
elements are dominant in the assemblage, although “arctotertiary” species also appear. The floristic character
of the flora supports the results of an earlier quantitative climate analysis of the Magyaregregy flora, accord-
ing to which mean annual temperature was 15.6-16.6°C and coldest-month and warmest-month temperatures
were 5—6.2°C and 24.7-27.9°C, respectively. Generally the assemblage presented in this paper extends those
climatological findings to the late early Miocene.
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INTRODUCTION

Geological research in the Mecsek Mts dates
back many decades. The extreme variability of
its geology, high diversity of rock formations,
and the potential scientific value of strata
spanning geological ages have attracted many
geologists and palaeontologists to this area.

It is beyond the scope of this work to cite
all the relevant literature even in the field of
Cenozoic research. Only some are mentioned
here. Publications on the Cenozoic geology of
the Mecsek Mts include Strausz (1926, 1926—
28), Hamor (1964), Nagymarosy (1980, 1985),
Chikan (1991), Szakmény and Joézsa (1994),
Magyar et al. (1999), Sebe (2009), Jozsa et. al.
(2009), Barabas (2010, 2011), Konrad and Sebe

(2010, 2011), Joézsa and Szakmany (2011),
Sebe et al. (2015a,b), Miklés (2018) and Kovacs
et al. (2018).

Palaeontological research on the Mecsek
Mts has been very intensive, reflected in work
published by Strausz (1950). Foraminifers
and nannoplankton were studied by Korecz-
Laky (1968), and Baldi-Beke (1963) respec-
tively. Palynological studies were carried out
by Nagy (1969). The first floristic study of the
Miocene flora of the Mecsek Mts was published
by Staub (1882), who collected relatively few
specimens from several sites and mentioned
the localities Rakpatak-vélgy near O-Falu,
Nadasd, Hidas, Magyar-Hidas, Német-Hidas,
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Varalja, Puszta-Szobak, Komlévolgy, Aba-
liget, Tekeres and Rakos, which all, except
for Varalja, represent marl with fish scales.
At Varalja, deposits preserving the plant
remains were described as quartz-andesitic
tuff. The figures, which are drawings of the
fossil specimens, help in recognition of some
genera and species: Pinus, Daphnogene (given
as Cinnamomum by Staub), Ziziphus paradi-
siaca, Zelkova zelkovifolia (given as Planera
Ungeri by Staub), Ailanthus confucii, Myrica
and Leguminosae gen. et sp. (given as Cas-
sia by Staub). The occurrence of these genera
and species in the small fossil assemblage sug-
gests that these taxa were frequent members
of the Miocene flora of the Mecsek Mts. Unfor-
tunately, many of the drawings could not be
identified, and the often-invalid old names do
not help in their taxonomic assignment.
Later, Andreanszky (1955) and Palfalvy
(1953, 1961, 1964, 1967) published data for the
Miocene Mecsek flora, but they often merely
gave lists of flora without providing figures
and descriptions. That work did not constitute
a survey of the Mecsek flora. Over a period of
more than two decades, I and my colleagues
have made collections, studied a number of
taxa, and revised many of them (Hably, 1992b,
2001, 2002; Hably and Thiébaut, 2002). Col-
lections made by Krisztina Sebe have yielded
data essential to our knowledge of the Mio-
cene flora of the Mecsek Mts. There are many
sampling sites in the Mecsek Mts. Most of the
fossil specimens (~90%) were collected in the
surroundings of Magyaregregy, mostly from
the so-called fish-scale marl there, but some
also from volcanic deposits. Fossils have been
preserved in the so-called fish-scale marl in
Magyaregregy, Vagyom-volgy; Kisbattyan;
Magyaregregy, Leanykéi-arok; Magyaregregy,
Kisréti-arok; Magyaregregy, Farkasordito-
arok; Abaliget, Kiské-hegy; and also Abaliget,
Nyaras-volgy. Fossils originated from rhyolitic
tuff in Magyaregregy, Alméas-patak; Kisbesz-
terce and Hetvehely, Kan. The late Miocene
(Pannonian) flora of Mecsek is not discussed
here; details can be found in Hably (2013),
Hably and Sebe (2016) and Hably et al. (2019).
The main part of the monograph deals with
systematics, describing and discussing more
than 100 taxa. The Mecsek flora is extremely
diverse. Beside the well-known common spe-
cies, many rare taxa occur in the assemblage,
and a high number of specimens could not

be identified. To ground future research, the
unidentified specimens are also discussed and
figured. The extremely diverse assemblage is
used to reconstruct the flora and vegetation,
and to make a climatic analysis.

GEOLOGICAL SETTINGS

The area of Mecsek is situated in the SW
Pannonian Basin on the Tisza-Dacia megaunit,
a tectonic block south of the Mid-Hungarian
Shear Zone. The Neogene stratigraphy of
the eastern Mecsek area was summarized by
Hamor (1970), whereas the western part was
studied by Chikan (1991) and Barabas (2010).
Widespread Lower Miocene fluvial clastics,
including conglomerates to variegated clays
(Szaszvar Formation), are overlain by the
Budafa Formation, traditionally regarded as
of Karpatian (late Burdigalian) age (Gyalog,
1996; Gyalog and Budai, 2004; Budai et al.,
2015) and consisting of three members: the
Koml6 Claymarl Member, Pécsvarad Lime-
stone Member, and the overlying Budafa
Sandstone Member. The succession is over-
lain by the Badenian (Langhian), with normal
marine Leitha limestones (Lajta Limestone
Formation, Pécsszabolcs and Rakos Members)
in the littoral zone, and offshore sands and
silts (Tekeres and Szildagy Formations) in the
basins, locally with coal-bearing swamp depos-
its (Hidas Formation) along the shores.

Most of the fossil plant remains were fos-
silized in the Komlé Claymarl Member (“fish-
scale-bearing clay marl”). It is composed of dark
grey, greenish grey, massive or laminated silty
clay marl, calcareous silt and fine sands, with
numerous fish scales and bones, and sometimes
with tuff interbeds. K/Ar dating measurements
from tuff interbeds within the Koml6 Claymarl
showed an age of 16.82+0.65 Ma, i.e. Karpatian
(late Burdigalian) (Sebe et al., 2019).

The absence of marine forms in the Péc-
svarad Limestone and in most of the Komlé
Claymarl indicates a lack of connection to
normal-salinity seas; thus these rocks are
lacustrine deposits (Sebe et al.,, 2019). The
lake sediments and the fauna suggest that
instead of a system of smaller lakes, a con-
tiguous waterbody called Lake Mecsek existed
in the area. Karpatian to early Badenian
age of the lake is indicated by K/Ar age and
biostratigraphic dating of the overlying marine
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deposits described above (Sebe et al., 2019).
The Pécsvarad and Koml6 Members are both
interpreted as lake deposits and differ very
much from the Budafa Sandstone Member;
therefore, Sebe et al. (2019) united the two
members as a separate formation, the Feked
Formation. Consequently, the fish-scale-bear-
ing clay marl sediments preserving the plant
fossils belong to the Feked Formation, Koml6
Claymarl Member, dated as Karpatian (late
Burdigalian) (Sebe et al., 2019).

MATERIAL AND METHODS

The fossil specimens are predominantly leaf
impressions, but fruits and seeds, mainly winged
ones, also frequently occur. Impressions are generally
well preserved in the fish-scale marl owing to the fine-
grained sediment; however, cuticles are not preserved
or are too poorly preserved for cuticular analysis. In
some cases, twigs with some leaves or rarely with leaf
and fruit remains are observed. A fossil flower is an
exceptional remain, with the stamens, both the theca
and filaments, having been fossilized, but no pollen is
preserved. In addition to the plant fossils there are
numerous fish scales (hence the name of the sedi-
ment), and insect fossils were also recovered.

The largest collection from the Miocene of the
Mecsek, nearly 10 000 specimens, is stored in the pal-
aeobotanical collection of the Hungarian Natural His-
tory Museum, inventoried “HNHM-PBO”. A smaller
assemblage collected by Palfalvy is stored in the collec-
tions of the Mining and Geological Survey of Hungary,
inventoried “BK”.

Fossil remains were studied using macromorpho-
logical methods. Descriptions follow Dilcher (1974)
and Ellis et al. (2009). Observations by microscopy
employed an Olympus SZX9 dissecting microscope and
a Nikon Eclipse E600 microscope.

SYSTEMATIC DESCRIPTIONS

Pteridophyta
Eqisetopsida

Equisetaceae

Equisetum parlatorii (Heer) Schimper
Pl 1, fig. 1
1855 Physagenia parlatorii Heer; Heer, p. 109, pl. 42,
figs 2-17.
1959 Equisetum parlatorii (Heer) Schimper; Andrean-
szky, p. 44, pl. 7, figs 1-3, text-fig. 1.

Material. Magyaregregy: PBO 2017.82.1,
2018.225.1-2018.227.1.

Description. Stem fragment with nodes,
6.0 cm long, 0.5 cm wide. The stem jointed at
the nodes. Four strong ridges on stem surface.

Discussion. Heer (1855) described numer-
ous specimens from the Tertiary flora of Swit-
zerland. Andreanszky (1959) published the
species from the Sarmatian and Badenian flo-
ras of Hungary. There are several specimens
in the Miocene flora of Veréce (Hungary; Hably
in progress). It occurs in several European
Tertiary floras as Equisetum sp. (Bohemian
Massif; Akhmetiev et al., 2009).

Pteridopsida
Polypodiales

Blechnaceae

Woodwardia muensteriana
(C. Presl in Sternberg) Krausel

Pl 1, fig. 2

1838 Pecopteris miinsteriana C. Presl; C. Presl in
Sternberg, p. 145, pl. 36, fig. 2.

1866 Pteris bilinica Ettingshausen; Ettingshausen,
p- 14, pl. 3, figs 14, 15.

1881 Pteris bilinica Ettingshausen; Engelhardt,
p. 77, pl. 1, fig. 1 (left).

1881 Woodwardia roessneriana Heer; Velenovsky,
p- 11, pl. 1, figs 1-8.

1921 Woodwardia muensteriana (C. Presl in Stern-
berg) Krausel; Krausel, p. 366, pl. 11, figs 2,
6-8, pl. 12, fig. 4.

1971 Woodwardia muensteriana (C. Presl in Stern-

berg) Kriusel; Buzek, p. 34, pl. 5, figs 16, 17,
pl. 6, figs 1-4.

1985a Woodwardia muensteriana (C. Presl in Stern-
berg) Krausel; Hably, p. 82, 136, pl. 2, figs 2-5.

2000 Woodwardia muensteriana (C. Presl in Stern-
berg) Kriusel; Sakala, p. 53, pl. 1, figs 1, 2.
Material. Magyaregregy, Vagyom-volgy:

PBO 2017.45.1.

Description. Small apical fragment of pin-
nae. Pinna formed by conspicuous rachis with
attached pinnulae, alternately arranged and
mutually connected at base. Pinnulae ~6 mm
long and 2 mm wide, entire-margined, nar-
rower at rounded apex. Secondary veins (main
veins of pinnulae) entering from conspicuous
main pinna vein. Tertiary veins running from
both sides of secondaries toward, and ending
at, pinnula margin.

Discussion. The species is well known in
the European Tertiary floras, e.g. Pétipsy
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area, North Bohemian Basin, Czech Republic
(Btzek, 1971), Bilina Mine, Most Basin, Czech
Republic (Sakala, 2000). From Hungary it was
described from the Early Miocene flora of Ipol-
ytarnéc (Hably, 1985a).

Polypodiaceae gen. et sp. 1
Pl 1, fig. 5

Material. Kisbattyan: PBO 2012.168.1,
Magyaregregy: PBO 2018.306.2.

Description. Two fragments of pinnae, one
2 cm long and 1.8 cm wide, the other 1.1 long
and 0.3 cm wide, shape of pinnae unclear.
Veins forking.

Discussion. Venation details suggest an
affinity with Polypodiaceae but no closer assign-
ment is possible.

Polypodiaceae gen. et sp. 2
Pl 1, fig. 3

Material. Magyaregregy: PBO 2006.741.2.

Description. Apical part of three pinnulae.
Apex attenuate, venation forking. Veins end in
apex.

Discussion. Small fragment, only venation
suggests an affinity to Polypodiaceae.

Salviniaceae

?Salvinia sp.
PlL 1, fig. 4

Material. Magyaregregy: PBO 2019.27.1.

Description. Leaf fragment 1.6 cm long,
0.6 cm wide, apical and basal parts of frag-
ment acute. Margin entire. Strong reticulate
venation.

Discussion. The strong reticulate venation
is typical of this genus. However, the shape
of the leaf fragment does not correspond to
Salvinia reussii Ettingshausen or other well-
known species from the European Tertiary
(Buzek et al., 1992, 1996; Sakala, 2000; Kovar-
Eder et al., 2004). The occurrence of Salvinia
confirms the presence of aquatic plants in the
Miocene flora of the Mecsek Mts.

Pinaceae

Pinus sp. fascicles of two needles

Pl 1, fig. 6
Material. Kisbattyan: PBO 2012.157.2,
2012.158.2, Magyaregregy, Vagyom-volgy:

PBO 2004.135.2.

Description. Length of needles up to 6.2 cm,
width up to 0.1 cm.

Discussion. Two specimens were found at
Kisbattyan, both thinner and shorter than
needles from Vagyom-volgy. Two- or three nee-
dle leaves of pines are common in the Euro-
pean Tertiary, often described as Pinus hepios
(Unger) Heer or P. taedaeformis (Unger) Heer
(Buzek et al., 1996). In the Miocene flora of the
Mecsek Mts they are a rare accessory element.

Pinus sp. fascicles of three needles
Pl 1, fig. 7

Material. Magyaregregy: PBO 2002.621.2,
Magyaregregy, Vagyom-volgy: 2004.133.2,
2004.134.2.

Description. Needle leaves in fascicles of
three, length up to 15 cm, original total length
larger, width of needles up to 2 mm.

Discussion. Three-needle foliage has been
reported in the European Tertiary from several
localities. From the late Oligocene (Egerian)
of Hungary (Hably, 1990) it was mentioned as
Pinus tuzsoni Novak. Records are also known
in the Miocene flora of Parschlug (Kovar-Eder
et al., 2004: pl. 1, figs 6, 8) and in the Cypris
Shale (Czech Republic) described as Pinus rigios
(Unger) Ettinshausen (Btzek et al., 1996).

Pinus sp. seed
Pl 2, figs 2, 3

Material. Kisbattyan: PBO 2012.159.2,
Magyaregregy: PBO 2002.622.1, 2006.735.1,
2006.736.2, Magyaregregy-Leanykdi-arok:
PBO 2006.464.1, Magyaregregy, Farkasor-
dit6-arok: PBO cf. 2016.110.1, Magyaregregy,
Vagyom-volgy: PBO 2004.132.1.

Description. Winged seeds, up to 3.8 cm
long (usually 2 cm) and 1 cm wide. Seeds fre-
quently missing, shape ellipsoid-ovoid, diam-
eter 0.3x0.4(0.5) ecm. Shape of wing elongated,
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Kriusel, leaf fragment, PBO 2017.45.1; 3. Polypodiaceae gen. et sp. 2, leaf fragment, PBO 2006.741.2; 4. Salvinia sp., leaf
fragment, PBO 2019.27.1; 5. Polypodiaceae gen. et sp. 1, leaf fragment, PBO 2012.168.1; 6. Pinus sp., two-needle leaf, PBO
2012.157.2; 7. Pinus sp., three-needle leaf, PBO 2004.133.2. Scale bar = 1 cm

apical side of wing straight, basal side convex, The second type is smaller, with a narrower
apex obliquely cut. wing, and seems to be more abundant. Winged

seeds of Pinus have been published from the
Discussion. According to Buzek et al. (1996), European Miocene from the Cypris Shale (west-
pine seeds are of two forms. The first is a rela- ern Bohemia, Czech Republic; Buzek et al.,
tively large seed surrounded by a broad wing. 1996), Parschlug (Austria; Kovar-Eder et al.,
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2004) and the Upper Oligocene flora of Enspel
(W Germany; Kohler and Uhl, 2014). These
records are always of rare remains, never occur-
ring en masse. In the Miocene flora of the Mec-
sek Mts their number is relatively high.

Abies sp.
Pl 2, fig. 1

Material. Magyaregregy: PBO 2002.620.1.

Description. Winged seed, 2 cm long,
1.1 cm wide. Wing triangular, broadest near
tip. Seed 0.7 cm long, 0.3 cm wide, broadest
near apical part.

Discussion. Abies seeds are rare elements
in the European Tertiary. For Hungary this is
the first undoubted fossil record of the genus.
In the large collection only one specimen was
found, which may indicate that Abies trees
were located far from the depositional basin.
Among modern members of the genus, Abies
nordmanniana (Steven) Spach originated from
the Caucasus and is distributed on the eastern
and southern Black Sea coast, in Turkey, Geor-
gia, the Russian Caucasus, northern Armenia
and northwestern Azerbaijan. It occurs at
900-2200 m a.s.l. in mountainous areas with
rainfall over 1000 mm. During the Miocene
a probably similar environment existed near
the Mecsek Mts.

Cupressaceae

Glyptostrobus europaeus (Brongniart)
Unger
PL 2, figs 4, 6-8

1833 Taxodites europaeum Brongniart; Brongniart,

p. 168.
1850b Glyptostrobus europaeus (Brongniart) Unger;
Unger, p. 434.
Glyptostrobus europaeus (Brongniart) Unger;
Kovar-Eder, p. 28, pl. 1, figs 4-7.
1992¢ Glyptostrobus europaeus (Brongniart) Unger;
Hably, p. 8, p. 24, pl. 1, fig. 3.
Glyptostrobus europaeus (Brongniart) Unger;
Hably and Kovar-Eder, p. 71, pl. 2, figs 2—4, 6.
Glyptostrobus europaeus (Brongniart) Unger;
Kovar-Eder et. al., p. 54, pl. 1, figs 14-16.
Glyptostrobus europaeus (Brongniart) Unger;
Erdei et al., p. 75, pl. 4, figs 3-7, pl. 5, figs 1-9.
Glyptostrobus europaeus (Brongniart) Unger;
Erdei and Magyari, p. 140. text-figs 2-5.

Glyptostrobus europaeus (Brongniart) Unger;
Hably, p. 42, pl. 3, figs 6, 7, pl. 4. figs 1, 2.

1988

1996

2004

2009

2011

2013

Material. Abaliget, Kiské-hegy: PBO
2017.31.3, Magyaregregy: PBO 2000.204.1,
2000.283.1, 2000.323.2-2000.357.1, 2000.417.2—
2000.418.2, 2000.449.2, 2000.450.1, 2000.456.2—
2000.459.2, 2000.485.2, 2000.486.2, 2002.646.2,
2003.251.1, 2006.576.1, 2006.733.2, 2006.751.2,
2007.14.1, 2007.54.2-2007.56.2, 2013.196.2,
2017.68.1-2017.70.1, 2017.143.1, 2018.253.2,
2019.17.2,2019.49.2, 2019.88.1, 2019.95.1, Mag-
yaregregy, Farkasordit6-arok: PBO 2006.494.1,
2006.495.1 (with cone), 2016.126.1, Magyaregr-
egy, Leanykdi-arok: PBO 2006.468.1, 2016.84.1—
2016.85.1, Magyaregregy, Vagyom-volgy: PBO
2017.153.1 (seed), 2017.154.1, 2019.39.2.

Description. Twigs up to 14 cm long.
Leaves scale-like, helically arranged, cupres-
soid type, at most 5 mm long and 1 mm wide.
Cones rounded, up to 1.1 cm diam. Cone scales
barely visible.

Discussion. Glyptostrobus europaeus 1is
an accessory element in the flora of Mag-
yaregregy. It occurs exclusively in fish-scale
marl in the Miocene of the Mecsek Mts. No
records are known from volcanic sediments.
Cones are very rare; only four cone specimens
appeared from Farkasordité-arok. All other
records are twigs. The leaves are very small,
much smaller than specimens from the late
Miocene floras of Hungary (Hably, 2013). The
morphology of cones from Magyaregregy con-
siderably differs from those reported in the
late Miocene floras of Hungary. The cones
from Magyaregregy are much smaller and
more rounded than the cones from the Pan-
nonian (late Miocene), which may be as much
as 3 cm long and 1.5 cm wide. The shape of
the cones from the Pannonian is also differ-
ent: not rounded, but obovate.

Tetraclinis salicornioides
(Unger) Kvacek
Pl 2, fig. 5
1847 Thuytes salicornioides Unger; Unger, p. 11, pl. 2,
figs 1-4.

1976 Callitrites brongniartii Endlicher; Buzek et al.,
p- 83, pl. 2, figs 5-7, text-fig. 2.

1988 Tetraclinis salicornioides (Unger) Kvadek;
Kvadcek, p. 48, pl. 2, figs 3, 10.

1995 Tetraclinis salicornioides (Unger) Kvacek;
Kvacek and Walther, p. 39, pl. 1, fig. 5.

2014 Tetraclinis salicornioides (Unger) Kvacek;

Kohler and Uhl, p. 8, pl. 2, fig. 2.
Material. Magyaregregy: PBO 2017.72.1.
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P

Plate 2. 1. Abies sp., seed, PBO 2002.620.1; 2. Pinus sp. seed, PBO 2004.132.1; 3. Pinus sp., seed, PBO 2002.622.2; 4. Glypto-

A ;4

strobus europaeus (Brongniart) Unger, seed, PBO 2017.153.1; 5. Tetraclinis salicornioides (Unger) Kvacek, seed, PBO 2017.72.1;
6. Glyptostrobus europaeus (Brongniart) Unger, twigs with cones, PBO 2006.495.1; 7. Glyptostrobus europaeus (Brongniart)
Unger, twigs, PBO 2003.251.1; 8. Glyptostrobus europaeus (Brongniart) Unger; twigs, PBO 2000.330.1; 9. Cupressaceae gen.

et sp., twig with cones, PBO 2018.313.1. Scale bar = 1 cm

Description. Seed with two equal membra-
naceous wings, symmetrical, broadly ovate,
wings 0.55 cm long, 0.3 cm wide, 0.9 cm span.

Discussion. Thisis the first seed record from
the Miocene flora of the Mecsek Mts. T. sali-
cornioides was a frequent accessory element of
Tertiary subtropical to warm-temperate humid
forest vegetation. It was very frequent in the

younger mastixioid floras of Central Europe as
a component of the Notophyllous Broad-leaved
Evergreen or Mixed Mesophytic Forest forma-
tions (Kvacek, 1989). Generally, leaf whorls
occurred in some Tertiary floras of Hungary
from the early Oligocene up to the late Miocene.
It was frequent in the early Oligocene flora of
the Tard Clay Formation (Hably, 1979) as well
as in the early Miocene flora of Ipolytarnéc
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(Hably, 1985a). In the late Miocene of the Mec-
sek Mts its leaf whorls were also reported from
the termophilous flora of Pécs-Danitzpuszta
(Hably and Sebe, 2016). From Bohemia it was
recorded from the Oligocene flora of Markvar-
tice (Buzek et al., 1976) and Suletice (Kvadek
and Walther, 1995). From the North American
Oligocene and Miocene a whole cone as well as
seeds were described as T. salicornioides var.
praedecurrens (Knowlton) Kvaéek, Manchester,
Schorn (Kvadek et al., 2000).

Cupressaceae gen. et sp.
Pl 2, fig. 9

Material (cones). Magyaregregy: PBO
2018.311.2-2018.314.2, 2018.316.1-2018.319.1,
2018.321.1, 2019.83.2.

Material (twigs). Magyaregregy: PBO
2018.313.2, 2018.315.1, 2019.86.2.

Description. Maximum diameter of cones
1.1 cm but generally 0.5-0.6 cm, shape of cones
rounded or rounded elongate. Surface of cones
not smooth, cone scales not observable. Four
cones in one group attached to twig. Leaves
on twig maximum 0.2 cm long, scale-like,
cupressoid type. Apex of leaves acute, leaves
appressed to twig. Leaves arranged spirally in
decussate pairs.

Discussion. These small cones presumably
are unripe. Many twig remains of the cupres-
saceous Glyptostrobus europaeus were col-
lected in Magyaregregy but these are the only
cone remains. They are much smaller than
other Glyptostrobus cones from the late Mio-
cene (Hably, 2013). They may be unripe cones
of Glyptostrobus but no morphological charac-
ter is preserved to support this affinity.

Magnoliaceae

cf. Magnolia sp.
Pl 3, fig. 1

Material. Kisbattyan: PBO cf. 2012.151.2—
cf. 2012.153.2, Magyaregregy, Almas-patak:
PBO cf. 2006.541.1, Magyaregregy, Farkasor-
dité-arok: PBO cf. 2006.492.1, Magyaregregy,
Vagyom-volgy: PBO 2007.235.3, 2017.152.2.

Description. Simple leaves, lamina shape
ovate to oblanceolate. Original length of lam-
ina up to 15 cm (fossil fragment 10 cm), width

3.7 cm. Apex acute or missing, base missing.
Margin entire, venation camptodromous, bro-
chidodromous. Midvein strong and straight,
secondaries strong, running from midvein in
acute angle, joining near margin and forming
loops. Between secondaries, relatively strong
and dense tertiary venation perpendicular to
secondaries.

Discussion. Without cuticular analysis it is
difficult to identify Magnolia, but the charac-
ter of the coriaceous leaves and the venation
type suggest that these leaves probably belong
to this genus.

Lauraceae

Daphnogene cinnamomifolia
(Brongniart) Unger forma lanceolata
sensu Kvacek and Walther

PL 3, figs 2-6

1850a Daphnogene lanceolata Unger; Unger, p. 424.
1950 Cinnamomophyllum scheuchzeri (Heer) Krau-
sel et Weyland; Kriusel and Weyland, p. 68,
pl. 11, fig. 7, pl. 6, figs 1-6, pl. 17, fig. 1, text-
fig. 25.

Daphnogene lanceolata Unger; Mai and
Walther, p. 40, pl. 2, fig. 1-23, pl. 19, figs 1-15,
pl. 20, figs 1-4.

cf. Daphnogene lanceolata Unger; Hably, p. 11,
text-figs 3, 15, 17, 29, 35, 38

cf. Daphnogene lanceolata Unger; Hably, p. 11,
pl. 2, figs 5, 6, pl. 3, fig. 4, text-figs 10, 15,
18, 19.

Daphnogene cinnamomifolia (Brongniart) Unger
forma lanceolata; Kvatek and Walther, p. 32,
text-fig. 4/10.

1978

1990

1994

1995

Material. Abaliget, Kisk6-hegy: PBO
2017.28.2, 2017.30.1, 2017.31.3, Abaliget,
Nyaras-volgy: PBO 2016.29.1, 2016.32.1,
Kisbeszterce: PBO 2012.115.1 = -counter-
part 2012.122.1, 2012.123.2, Magyaregregy:
PBO 99.531.1-99.549.1, 99.551.1-99.618.2,
2000.216.2—-2000.258.2, 2000.275.3, 2000.388.1,
2000.389.1,2000.430.1-2000.436.1, 2000.466.2—
2000.477.2,2001.752.1, 2001.753.1, 2001.923.2—
2001.925.1, 2002.476.2—2002.485.2, 2002.540.2,
2002.759.4-2002.761.2, 2002.979.2, 2006.449.1,
2006.450.1, 2006.513.1, 2006.530.1-2006.537.1,
2006.562.1, 2006.575.1-2006.577.2, 2006.739.2,
2006.745.2-2006.747.2, 2007.10.1, 2007.11.1,
2007.65.2-2007.74.1, 2007.115.2, 2007.125.1,
2013.193.2, 2016.141.1, 2017.118.2, 2018.252.2,
2018.269.2, 2018.270.2, 2018.272.2, 2019.84.1,
Magyaregregy, Almas-patak: PBO 2006.530.1—
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Plate 3. 1. cf. Magnolia sp., leaf, PBO 2017.152.2; 2-7. Daphnogene cinnamomifolia (Brongniart) Unger forma lanceolata,
Kvacek and Walther, 2. PBO 99.549.2, 3. PBO 2017.52.2, 4. PBO 99.590.1, 5. PBO 2006.577.2, 6. PBO 2000.243.2, 7. PBO
99.550.2. Scale bar = 1 cm

2006.537.1. Magyaregregy, Farkasordité-arok:
PBO 2016.127.1, 2016.128.1, Magyaregregy,
Leédnykéi-arok: PBO  2016.91.1-2016.93.1,
2016.96.1, Magyaregregy, Vagyom-volgy:
2002.355.1-2002.358.1, 2002.367.1-2002.368.1,
2004.118.2-2004.122.2, 2007.222.1, 2017.52.2.

7

Description. Simple leaves, petiole fre-
quently preserved, petiole up to 1.2 cm long.
Shape of lamina lanceolate, lamina length up to
8.7 cm, width up to 3.0 cm. Margin entire, base
and apex acute, midvein strong. Venation bro-
chidodromous, two imperfect suprabasal veins.
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Secondaries depart from midvein at apical part
of lamina and form loops. Dense tertiary vena-
tion runs almost perpendicular to midvein. Sev-
eral small veins depart from basal veins toward
margin and form loops with each other.

Discussion. D. cinnamomifolia is the most
frequent Daphnogene species in the Oligocene
and early—middle Miocene of Hungary. Kvacek
and Walther (1995) distinguished two forms of
this species. The narrower one is forma lanceo-
lata, which is the most frequent form of this
species in Hungary.

Daphnogene cinnamomifolia
(Brongniart) Unger forma cinnamomifolia
sensu Kvacek and Walther

Pl 3, fig. 7, pl. 4, figs 1, 2

Material. Abaliget, Nyaras-volgy: PBO
2016.28.1, Magyaregregy: PBO 99.550.2, Mag-
yaregregy, Leanykdéi-arok: PBO 2016.94.1,
2016.95.1, 2016.98.1, Magyaregregy, Farkasor-
dit6-arok: PBO 2015.680.1, 2016.126.1.

Description. Simple leaves without petiole.
Shape of lamina ovate to narrow ovate, length
up to 6 cm, width up to 3.3 cm. Base and apex
acute, margin entire, venation camptodromous,
brochidodromous. Midvein and basal veins
strong, basal veins subrabasal, imperfect.

Discussion. This form is described as the
shade leaf of Daphnogene cinnamomifolia
(Kvaéek and Walther, 1974, 1995); it is often
accompanied by forma lanceolata. Morphologi-
cally, leaves of D. cinnamomifolia forma cin-
namomifolia differ from forma lanceolata in
the shape of lamina: the latter is narrower. It
is a frequent element of wetland vegetation,
e.g. Vértessz6lGs (Hably, 1990).

Daphnogene cinnamomifolia
(Brongniart) Unger

Material. Magyaregregy: PBO 2016.130.2,
2016.141.1, 2017.7.2-2017.9.2, 2017.63.1,
2017.64.1, 2019.4.1, 2019.15.1, 2019.22.3,
2019.75.1, Magyaregregy, Leanykdi-arok: PBO
2016.97.1, 2016.99.1.

Description. Leaf fragments with charac-
teristic strong basal veins and entire margin.

Discussion. The specimens belong to this spe-
cies based on their characteristic morphology.

Daphnogene sp.

Material. Abaliget, Nyaras-volgy: PBO
2016.33.1, 2016.156.1, Magyaregregy: PBO
2002.759.4-2002.761, 2016.296.2, 2017.119.2,
2017.127.2, 2018.271.1, 2019.18.2, 2019.87.1,
Magyaregregy, Vagyom-volgy: PBO 2017.47.2.

Description. Leaf fragments, generally
basal part of lamina preserved, showing char-
acteristic strong basal veins and entire margin.

Discussion. These fragments probably also
belong to D. cinnamomifolia, but their frag-
mentary preservation prevents identification
beyond generic level.

Laurophyllum markvarticense Kvacek
Pl 4, figs 3-5

1971 Laurophyllum markvarticense Kvaéek; Kvacek,
p- 52, pl. 6, figs 1-3, text-fig. 2.

1996 Laurophyllum markvarticense Kvacdek; Buzek
et al., p 26, pl. 17, fig. 4, pl. 19, fig. 6.

1999 Laurophyllum markvarticense Kvacek; Meller
et al.,, p. 131, pl. 2, figs 1, 2.

Material. Abaliget,
2016.38.2.

Nyaras-volgy: PBO

Description. Leaf fragment, length 1.4 cm.
On adaxial cuticle, ordinary epidermal cells
polygonal, cells of various size, anticlinal walls
straight. On abaxial cuticle, paracytic stomata.
Guard cells narrow, stomatal slit very narrow.
Subsidiary cells large, shape angular.

Discussion. Macromorphological traits of
the leaf fragment are not preserved. Cuticu-
lar details were preserved, enabling the use of
microscopy to help identify the species. It was
described from the late Oligocene of the Czech
Republic (Kvacek, 1971) and was reported also
from the Miocene. Its occurrence indicates
warm subtropical climate. It was an evergreen
element of laurel forests.

Laurophyllum sp.
Pl 4, fig. 6, 7

Material. Kisbattyan: PBO cf. 2012.140.1
—2012.150.1, Kisbeszterce: PBO 2012.131.2,
2012.138.1, 2012.139.2, 2019.3.1, Magyaregr-
egy: PBO 2000.492.1, 2001.762.1, 2001.938.1,
2006.749.2, 2006.750.1, 2006.776.1, 2007.24.2,
2007.33.2, 2007.58.2-2007.63.1, 2007.64.2,
2007.85.2, 2007.115.2, 2016.290.2, 2016.291.2,
2017.78.2, 2017.80.1, 2017.102.1, 2017.110.1,
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Plate 4. 1, 2. Daphnogene cinnamomifolia (Brongniart) Unger forma cinnamomifolia Kvaéek et Walther, 1. PBO 99.559.2,
2. PBO 2016.28.1; 3-5. Laurophyllum markvarticense Kvacek, 3. lower cuticle, PBO 2016.38.2, 4. lower cuticle, PBO 2016.38.2,
5. upper cuticle, PBO 2016.38.2; 6, 7. Laurophyllum sp., leaf, 6. PBO 2017.102.1, 7. PBO 2004.129.2. Scale bar = 1 cm

2017.139.2,2018.239.1, 2018.246.2, 2018.273.2—
2018.283.1, 2018.294.2, Magyaregregy,
Almas-patak: PBO cf. 2006.525.1-2006.528.1,
2006.546.1,2006.548.1, Magyaregregy, Vagyom-
volgy: PBO 2004.129.2, 2017.150.2.

Description. Simple, entire-margined
leaves of various size. Apex acute to very long

attenuate, as a drip tip, base acute. Vena-
tion camptodromous, brochidodromous; major
secondaries festooned brochidodromous with
accessory loops of higher gauge.

Discussion. Without cuticle it is difficult to
identify Laurophyllum leaves to species level,
but the entire margin and the character of the
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leaf venation suggest that they belong to this
form genus.

Laurocarpum sp.
Pl 5, figs 1, 2

1856 Cinnamomum polymorphum Heer partim; Heer,
p- 88, pl. 94, figs 12-17.

1995 Laurocarpum; Kvaéek and Walther, p. 35, pl. 2,
figs 6, 8.

2000 Laurocarpum; Sakala, p. 56, pl. 3, fig. 5.

Material. Magyaregregy: PBO 2018.262.1—
2018.264.2, 2018.259.2, Magyaregregy,
Vagyom-volgy: PBO 2018.265.2.

Description. Drupes with stalks, stalks
shorter or longer. Drupes 0.5-0.7 cm long,
0.4-0.5 cm wide, roundish, narrowing towards
apex. In the most complete specimen, stalk
7 cm long, branching three times, bearing six
drupes. Side branches in some cases bifurcate
at the end of stalks with drupes.

Discussion. Generally, single drupes were
found, only one specimen having a longer
(7 cm long) stalk bearing 6 drupes. The form
genus Laurocarpum was described by E. Reid
and M. Chandler from the London Clay (Reid
and Chandler, 1933); it rarely occurred or
was described from localities of the European
Tertiary. Recently it was mentioned from the
Oligocene and early Miocene of the Czech
Republic (Kvacéek and Walther, 1995; Sakala,
2000). In the Miocene flora of the Mecsek Mts
there are numerous leaf remains belonging to
the family Lauraceae, which corroborates the
occurrence of the fruit.

Polygonaceae gen. et sp.
PL 5, fig. 3

Material. Magyaregregy: PBO 2019.57.3.

Description. Simple petiolate leaf, petiole
strong, 1 cm long. Lamina wide ovate, 4.1 cm
long, 3.8 cm wide. Base asymmetrical, auricu-
late, apex acute. Midvein strong, major sec-
ondaries brochidodromous, minor secondaries
running out from major secondaries and form-
ing loops between major secondaries and mar-
gin. Margin entire.

Discussion. Leaves of the extant Antigonon
leptopus Hook et Arn. of the Polygonaceae fam-
ily show morphological similarity to the fossil
leaf. Leaves of other arboreal plants display-
ing a similar shape of lamina have venation

different from the fossil leaf. The auriculate
base of the leaf is a trait not observed in most
genera frequently occurring in the fossil mate-
rial. The species Antigonon leptopus is a liana
occupying habitats in wetland habitats both
in tropical/subtropical and in warm-temperate
regions. A single specimen was recovered from
the Mecsek flora. This may mean that the
plant was very rare or occurred in habitats far
from the depositional basin.

Berberidaceae

Berberis andreanszkyi Kvacéek et Erdei
Pl 5, fig. 4

1955 Lomatites aquensis Saporta; Cziffery-Szilagyi,
p. 25, pl. 5, fig. 15

1966 Lomatites aquensis Saporta; Andreanszky, p.36,
text-fig. 21.

2001 Berberis andreanszkyi Kvacek et Erdei; Kvacek
and Erdei, p. 2, fig. 1la—f.

Material. Magyaregregy: PBO 2018.293.1,
Magyaregregy, Vagyom-volgy: PBO 2017.145.2.

Description. Simple leaves with very short
petiole (0.2 cm long). Shape of lamina lin-
ear oblong, slightly curved, length of lamina
7.2 cm (original length ~7.7 cm), width 0.5
to 0.9 cm. Apex missing, base cuneate. Only
midvein visible, other veins not observable.
Margin toothed along upper third of lamina,
otherwise entire. Teeth small, arranged more
frequently close to apex. Tooth apex spinose.

Discussion. This species was described from
the Hungarian Tertiary (Kvadéek and Erdei,
2001). A few specimens were found in the Sar-
matian (Middle Miocene) flora of Erdébénye as
well as the Egerian (Upper Oligocene) flora of
Wind-bricky. In Magyaregregy only one speci-
men was documented; it is similar to another
species, Berberis kymeana (Saporta) Kvacek
et Erdei, described from the Miocene floras of
Kymi (Greece) and Aix-en-Provence (Kvacek
and Erdei, 2001). In all localities the species
seems to be a rare accessory element. The plant
associations in floras having B. andreanszkyi or
B. kymeana are similar in many cases to the
flora of Magyaregregy, sharing many elements.

Mahonia sp.
PL 5, figs 5, 6

Material. Magyaregregy: PBO 2016.293.2,
2017.104.1, 2017.105.2.
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Plate 5. 1, 2. Laurocarpum sp., fruits, 1. PBO 2018.262.1, 2. PBO 2018.262.1; 3. Polygonaceae gen. et sp., leaf, PBO 2019.57.3;
4. Berberis andreanszkyi Kvacek et Erdei, leaf, PBO 2017.145.2; 5, 6. Mahonia sp., leaf, 5. PBO 2017.105.2, 6. PBO 2017.104.1;
7, 8. Liquidambar europaea A. Braun, 7. leaf, PBO 2016.159.1, 8. leaf fragment, PBO 2006.542.1. Scale bar = 1 cm
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Description. Isolated leaflets, lamina up to
8.6 cm long, 3.0 cm wide, curved, asymmetri-
cal. Base acute, apex acute or missing. Vena-
tion not visible. Margin dentate, spinose, teeth
with long basal side and short apical side, with
spinose apex.

Discussion. From the Most Basin, dated as
early Miocene, Sakala (2000: pl. 3, fig. 6) men-
tioned Mahonia sp., the fossil most similar to
our specimens. M. bilinica Kvacéek et Buzek
(Kvaéek and Buzek, 1994) was recorded from
Brezanky near Bilina (Czech Republic), and
Mahonia sp. (Givulescu, 1998) was recorded
from Valea Crisului (Romania). We cannot
assign our specimens to one of those two spe-
cies. In Magyaregregy it is a very rare acces-
sory element.

Altingiaceae

Liquidambar europaea A. Braun

Pl 5, figs 7, 8, PL. 6, figs 1, 2

1836 Liquidambar europaeum A. Braun; A. Braun,

p. 513.

Liquidambar europaeum A. Braun; Ettings-

hausen, p. 15, T.2, fig. 21.

Liquidambar europaea A. Braun; Berger, p. 97,

tex.-figs 104, 105.

Liquidambar europaea A. Braun; Andrean-

szky, p. 69, text-figs 26-30.

Liquidambar europaea A. Braun; Knobloch,

p- 94, T. 44. figs 1, 3, 4-7, T 45. figs 1, 2, 6,

T. 46, figs 1, 4, T. 59, f. 2.

1971-72 Acer séensis Horvath; Horvath p, 42, pl. 6,
fig. 4.

1972 Liquidambar europaea A. Braun; Zastawniak,
p- 42, T.10, figs 10, 11, T. 26, figs 3, 3a.

1980 Liquidambar europaea A. Braun; Zastawniak,
p. 64, T. 8, figs 14-16.

1988 Liquidambar europaea A. Braun; Kovar-Eder,
p- 30, T. 2, figs 1-5.

1992a Liquidambar europaea A. Braun; Hably, p.199,
Pl 1, fig. 1.

2013 Liquidambar europaea A. Braun; Hably, p. 46,
pl. 5, figs 3-7, pl. 6, figs 1-3.

1851
1955
1959

1969

Material. Abaliget, Kiskd-hegy: BPO
2016.159.1, Magyaregregy, Almas-patak: PBO
2006.530.1, 2006.542.1-2006.545.1.

Description. Lamina palmate, five-lobed or
fragmented five- or three-lobed. Lamina wider
than long. Largest length of central lobe 3.5 c¢m,
original width of whole lamina 6 cm. Side lobes
shorter than middle lobe. Base truncate, lobe
apices acute. Margin regularly toothed. Teeth

simple, small, tooth apices and sinuses rounded.
Venation palinactinodromous. Midvein straight
and strong, first pair of primaries runs to lower
lobes almost perpendicular to midvein and ends
in apices of lower lobes. From each primary
vein, secondaries diverge in upper half of lobes
and form loops near margin.

Discussion. In the Miocene flora of the Mec-
sek Mts, Liquidambar europaea occurs both in
volcanic sediment from Magyaregregy, Almas-
patak, and in fish-scale marl from Abaliget,
Kiské-hegy. In Hungary this is the earliest
appearance of the species. Later it was recorded
in the Sarmatian (Andreanszky, 1959), and its
latest occurrence was recorded from several
Pannonian localities (Hably, 2013). It was
most common during the Pannonian, where
it was a characteristic element of hardwood
riparian or gallery forests. It was widespread
in Europe during the late Miocene, as in the
Alpine Molasse floras in Austria (Kovar-Eder,
1988), Moravia (Knobloch, 1969), Chiuzbaia,
Romania (Givulescu, 1990), So$nica, Poland
(Goppert, 1855) and Carpathian Ukraine (Iljin-
skaja, 1968), and in numerous Pliocene floras
such as in Willershausen, Germany (Knobloch,
1998) and Domanski Wierch, Poland (Zastaw-
niak, 1972).

Betulaceae

Ostrya sp. leaf
Pl 6, fig. 3

Material. Magyaregregy: PBO 2000.489.3.

Description. Simple leaf, lamina length
3.8 cm, width 1.8 cm, apex missing, base
missing, margin densely serrate. Teeth small,
spaced irregularly, tooth apex acute, sinuses
angular. Venation craspedodromous. Second-
aries ending in larger tooth apices. In some
cases secondaries fork, forming a Y.

Discussion. Ostrya leaf remains are rela-
tively rarely mentioned in the palaeobotani-
cal record. From the late Oligocene flora from
Enspel, Kohler and Uhl (2014) mentioned
Ostrya atlantidis Unger associated with
fruits. From the Miocene flora of the Pétipsy
Area (Czech Republic), Ostrya atlantidis was
described by Buzek (1971). A new species,
Ostrya licudensis Erw. Knobloch et Velitze-
los, was described by Knobloch and Velitzelos
(1986) from the late Miocene flora of Likudi
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near Elassona (Greece), but a fruit remain was
described as Ostrya atlantidis.

Ostrya sp. involucre
Pl 6, figs 4-6

Material. Magyaregregy: PBO 97.78.2,
2017.134.2, 2017.135.2, Magyaregregy, Leany-

kéi-arok: PBO 2016.109.1, Magyaregregy,
Vagyom-volgy: PBO 2017.94.2.
Description. Involucres asymmetrical,

ovate, 1.5-2.1 cm long, 0.55-0.9 cm wide.
Apex obtuse. Five longitudinal veins run from
base to apex. Fine cross-veinlets anastomose
between longitudinal veins.

10

Plate 6. 1, 2. Liquidambar europaea A. Braun, 1. leaf fragment, PBO 2006.544.1, 2. leaf, PBO 2006.545.1; 3-6. Ostrya sp.,
3. leaf, PBO 2000.489.3, 4. involucre, PBO 2017.94.2, 5. involucre, PBO 97.78.1, 6. involucre, PBO 97.78.1 counterpart; 7. Fagus
sp., leaf fragment, PBO 2002.617.2; 8-10. Quercus kubinyii (Kovats ex Ettingshausen) Berger, 8. leaf, PBO 2001.168.2, 9. leaf,
PBO 2007.33.3, 10. leaf fragment, PBO 2003.291.1. Scale bar = 1 cm
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Discussion. These specimens differ from
O. atlantidis Unger in being always asymmet-
rical and not so broad ovate as in O. atlanti-
dis. In the upper part of the specimens there
are rounded incisions. O. atlantidis Unger is
well known from several late Oligocene—Mio-
cene floras of Europe. It was mentioned from
Radoboj (Unger, 1852), from the Pétipsy area
in the North Bohemian Basin (Buzek, 1971),
from Likudi near Elassona in Greece (Knobloch
and Velitzelos, 1986) and from Enspel in Ger-
many (Koéhler and Uhl, 2014). Our involucres
differ from O. atlantidis, and the leaf probably
belongs to the same species as the involucres.

Fagaceae
Fagus sp.
Pl 6, fig. 7
Material. Abaliget, Kiské-hegy: PBO

2017.32.2, Magyaregregy: PBO 2002.617.2,
Magyaregregy, Vagyom-volgy: PBO 2004.136.1.

Description. Fragmentary leaves, apex and
base missing. Margin slightly undulate, with
very small teeth. Venation craspedodromous.
Midvein strong, secondaries regular, parallel
with each other, ending in tooth apices.

Discussion. Fagus is very rare in the Mio-
cene flora of Mecsek; only three small frag-
ments were found in the fish-scale marl.

Quercus kubinyii
(Kovats ex Ettingshausen) Berger

Pl 6, figs 8-10, pl. 7, fig. 1

1851 Castanea kubinyii Kovats; Kovats, p. 178.

1852 Castanea kubinyii Kovats; Ettingshausen, p. 6,
Pl 1, fig. 12.

1856 Castanea kubinyii Kovats; Kovats, p. 25, pl. 3,
figs 1-7.

1952 Castanea atavia Unger; Berger, p. 89, figs 37,
39-41.

1952 Quercus cf. Drymeja Unger; Berger, p. 92,
figs 48-50.

1952 Quercus kubinyii (Kovats) Berger; p. 92, fig. 47.

1955 Castanea atavia Unger; Berger, p. 91, figs 64-67.

1971-72 Quercus kubinyi (Kovats) Czeczott; Horvath,
p- 34, pl. 2, figs 4, 5.

1971-72 Quercus castaneaefolia C.A. Mey; Horvath,
p- 34, pl. 2, figs 4, 5, text-figs 2, 3b, 4b.

1972 Quercus kubinyii (Kovats ex Ettingshausen)
Berger; Zastawniak, p. 26, pl. 4, fig. 15, pl. 5,
figs 7, 8, pl. 21, figs 1-3.

1988 Quercus kubinyii (Kovats ex Ettingshausen)

Berger; Kovar-Eder, p. 35, pl. 5, fig. 1, pl. 3.
figs 7, 8.

1997 Quercus kubinyii (Kovats ex Ettingshausen)
Czeczott; Hably and Kvadek, p. 23, P1. 9, figs 37,
38, 40, 41, PL. 10, figs 42-47.

2013 Quercus kubinyii (Kovats ex Ettingshausen)
Berger; Hably, p. 48, pl. 8, figs 4-6.

Material. Abaliget, Kisk6-hegy: PBO
2017.35.2, Kisbattyan: PBO 2012.161.1,
Magyaregregy: PBO 2001.168.2, 2001.754.2,
2001.768.2,2002.632.2,2003.291.1,2006.770.2,
2006.771.1, 2007.33.2, 2007.101.2, 2007.113.2,
2013.157.1, 2016.294.2, 2019.81.1, Magyaregr-
egy, Farkasordit6-arok: PBO 2016.107.1, Mag-
yaregregy, Leanykdéi-arok: PBO 2016.108.1,
Magyaregregy, Vagyom-volgy: PBO 2004.136.1.

Description. Simple leaves, up to 8 cm long,
3.8 cm wide. Lamina ovate, lanceolate, base cor-
date, apex acute, margin toothed. Teeth usually
very acuminate, ending in long bristle. Apical
side of teeth concave, much shorter than basal
side. Basal side convex, sinuses angular to
rounded. Venation craspedodromous. Midvein
strong, in some cases slightly curved. Several
pairs of secondaries branch off midvein and end
in tooth apices. Maximum distance between
secondaries 1 cm in middle part of lamina, gen-
erally smaller. Densely spaced tertiary veins
run perpendicular to secondary veins.

Discussion. This is the first occurrence of
Quercus kubinyii in the flora of Hungary. The
species became widespread in Sarmatian flo-
ras (Kovats, 1856; Andreanszky, 1959; Erdei,
1995; Erdei and Hir, 2002). It was a rare ele-
ment of late Miocene floras in the Pannonian
Basin (Hably, 2013) but was quite frequent
along the margin of Lake Pannon (Berger,
1952, 1955; Kovar-Eder, 1988) as well as in
numerous late Neogene floras of Europe (Sitar,
1969; Kovar-Eder, 1988). During the Pliocene
it reappeared in the basin as a dominant ele-
ment in, for example, Pliocene crater lakes
(Hably and Kvacek, 1997).

Quercus drymeja Unger
Pl 7, fig. 4

1847 Quercus drymeja Unger; Unger, p. 113, pl. 32,
figs 1, 2, 4.

1850a Quercus drymeja Unger; Unger, p. 400.

1850a Juglans hydrophyla Unger; Unger, p. 469.

1850b Juglans hydrophyla Unger; Unger, p. 196,
pl. 53, figs 7-9.

1996 Quercus cf. drymeja Unger; Knobloch and
Kvacek, p. 52, pl. PL 8, fig. 4. 4a.
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Plate 7. 1. Quercus kubinyii (Kovats ex Ettingshausen) Berger, leaf fragment, PBO 2006.770.2; 2, 3. Ternstroemites pereger

9 10

(Unger) Kovar-Eder et Kvacek, leaf, 2. PBO 2016.310.2, 3. PBO 2013.192.1, 4. Quercus drymeja Unger, leaf, PBO 2007.110.1;
5,6,9, 10. Myrica lignitum (Unger) Saporta, leaf, 5. PBO 2002.519.2, 6. PBO 2002.534.2, 9. PBO 2017.91.1, 10. PBO 2002.520.2;
7, 8. Ternstroemites pereger (Unger) Kovar-Eder et Kvaéek, leaf, 7. PBO 2013.196.2, 8. PBO 2013.191.2. Scale bar = 1 cm

2004 Quercus drymeja Unger; Kovar-Eder et al.,
p.- 61, pl. 4, figs 1-7.

Material. Magyaregregy: PBO 2007.110.1.

Description. Simple petiolate leaf, length of
petiole 1.5 cm. Lamina length 4.7 ¢cm, width
1.6 cm. Shape of lamina ovate, base narrow
cuneate, apex missing, probably acute. Mar-
gin serrate, teeth widely spaced, small, sharp,

tooth apices acute to acuminate, apical side of
teeth much shorter than basal side. Midvein
strong, venation craspedodromous, secondar-
ies depart from midvein regularly. Tertiary
venation barely visible.

Discussion. Only one specimen was found. It
was a frequent element of the Sarmatian flora
of Erdébénye (Erdei and Hir, 2002) and was
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recorded from the flora of Parschlug (Kovar-
Eder et al., 2004); these leaves are very simi-
lar to the form of the leaf described from Mag-
yaregregy. It was recorded also from the late
Miocene flora of Vegora, Greece (Kvacek et al.,
2002b), but these leaves are different from the
above-mentioned ones; they are much shorter
and the teeth are more mucronate. Kovar-
Eder et al. (2004) also distinguished different
types of leaves. Probably more than one taxon
belongs to this form species. According to Denk
et al. (2017), the fossil taxon Quercus drymeja
should be treated as a morphotype complex
which possibly comprised different biological
species at different times.

Theaceae

Ternstroemites pereger
(Unger) Kovar-Eder et Kvacek

Pl 7, figs 2,3, 7, 8

1850a Carpinus oblonga Unger; Unger, p. 409, pro
parte.

1850a Amygdalus pereger Unger; Unger, p. 483, pro
parte, basionym.

1850a Crataegus orionis Unger; Unger, p. 481.

1850b Amygdalus pereger Unger; Unger, p.184, pro
parte, pl. 55, figs 11, 13, 14.

1852 Carpinus oblonga Unger; Unger, p. 10, pro
parte, pl. 20, fig. 16.

1866 Crataegus orionis Unger; Unger, p. 59, pl. 18,
fig. 15.

2004 Ternstroemites pereger (Unger) Kovar-Eder
et Kvacéek; Kovar-Eder et al., p. 63, pl. 6,
figs 1-7.

Material. Magyaregregy: PBO 2013.191.1,
2013.192.1, 2016.309.2-216.313.1, 2016.154.1.
counterpart 0f2013.191.1,2013.200.1,2019.9.3,
2019.6.1, 2019.23.2-2019.25.2, 2019.52.1,
2019.53.2, 2019.57.3, 2019.93.2, Magyareg-
regy, Vagyom-volgy: PBO 2017.159.1.

Description. Leaves lanceolate, petiole up
to 1.4 cm long, base slightly asymmetrical,
cuneate, apex missing, probably acute. Margin
densely, regularly crenulate, entire at base.
Teeth small, apical side of teeth shorter than
basal side. Venation semicraspedodromous.

Discussion. The leaf remains from Magyar-
egregy are similar to leaves described from
Parschlug (Kovar-Eder et al., 2004). This is
the first record of this taxon from the Hungar-
ian Tertiary. The botanical affinity of these
fossils is uncertain.

Gordonia sp.
Pl. 23, figs 11-17

Material. Magyaregregy: PBO 97.142,
2007.22.1, 2017.97.1-2017.101.2, 2017.142.2,
2018.251.2,2018.258.1,2018.291.1,2018.369.1,
2019.14.1, Magyaregregy, Vagyom-volgy: PBO
2017.156.1, 2017.157.2.

Description. Winged seeds consisting of an
elongate ovate seed body and dorsal elongate
wing. Wing swelling on ventral side. Length of
winged seeds 0.9-1.7 cm, width up to 0.6 cm,
distal end of wing rounded. Seed body up to
0.7 cm long and up to 0.25 cm wide, oriented
with long axis. Basal part of seed rounded, api-
cal part acute.

Discussion. Winged seeds assigned to
Theaceae have not been recorded so far from
European floras. Although seeds described as
cf. Gordonia sp. occur in Kundratice, Kvacek
and Walther (1998) noted that similar seeds
had been mentioned as Saportaspermum occi-
dentale from Oregon by Meyer and Manches-
ter (1997). Winged seeds resembling the mate-
rial from Kundratice were described from the
nearby Bechlejovice locality as Saportasper-
mum sp. (Kvaéek and Walther, 2004); they are
much more comparable to the genus Sapor-
taspermum than to Gordonia. Seeds assigned
to Saportaspermum (Meyer and Manchester,
1997) very probably belong to Malvaceae, but
the taxonomic position is uncertain. From
Kymi (Greece), small winged fruits originally
published as Embothrium salicinum Heer were
revised by Velitzelos et al. (2002) as Sapor-
taspermum sp. These seeds show characters
very similar to Saportaspermum described by
Meyer and Manchester (1997). In Saportasper-
mum seeds the ventral and dorsal margins of
the wing are more or less parallel, which is not
the case in the seeds collected in Magyaregr-
egy. In the latter the wing and the seed body
are attached slightly obliquely. Seeds of mod-
ern Gordonia species show high similarity to
our seeds.

Myricaceae

Mpyrica lignitum (Unger) Saporta
PL 7, figs 5, 6, 9, 10, pl. 8, figs 1-4

1847 Quercus lignitum Unger; Unger p. 113, T. 31,
figs 5-7.
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1867 Myrica vindobonensis (Ettingshausen) Heer;
Unger, p. 46, pl. 4, figs 23-27.

1867 Laurinastrum dubium Unger; Unger, p. 56,
pl. 8, fig. 11.

1867 Banksia solonis Unger; Unger, p. 60, pl. 9, fig. 1.

1867 Dryandroides  hakeaefolia  Unger; Unger,
p. 60-61, pl. 9, figs 4-13, 15.

1867 Olea noti Unger; Unger, p. 62, pl. 10, figs 1-12.

1867 Asclepias podalyrii Unger; Unger, p. 63, 64,
pl. 10, figs 13-24.

1867 Neritinium longifolium Unger; Unger, p. 63,
pl. 10, fig. 25.

1867 Euclea relicta Unger; Unger, p. 68, pl. 11, fig. 39.

1988 Myrica lignitum (Unger) Saporta; Kovar-Eder;
p. 41, T. 10, fig. 6.

1990 Myrica lignitum (Unger) Saporta; Kovar-Eder
and Krainer; p. 19, pl. 3, figs 1-5, text-fig. 8/1-6.

2013 Myrica lignitum (Unger) Saporta; Hably, p. 55,
pl. 15, figs 3-9, pl. 36, fig. 4.

Material. Abaliget, Nyaras-volgy: PBO
2016.37.1, Magyaregregy: PBO  97.99.2
2002.460.2, 2002.501.1-2002.589.2, 2002.591.1
—2002.593.2,2002.653.2-2002.662.2,2002.947.2—
2002.987.1, 2004.892.1, 2006.734.1, 2007.49.2—
2007.53.1, 2007.103.2, 2007.123.1, 2007.129.2,
2007.130.2, 2007.942.2, 2016.129.1, 2016.130.2,
2016.298.2, 2018.304.1, 2019.9.3, Magyaregregy,
Almas-patak: PBO 2006.549.1, Magyaregregy,
Farkasordit6-arok: PBO 2006.478.1-2006.482.1,
2015.496.1-2015.498.1, 2016.103.1-2016.105.1,
cf. 2016.106.1, cf. 2016.124.1, Magyaregregy,
Kisréti-arok: PBO cf. 2016.125.1, Magyareg-
regy, Leanykéi-arok: PBO 2006.445.1, Magya-
regregy, Vagyom-volgy: 2002.352.2, 2007.232.2,
2007.233.1, 2017.91.1, 2017.151.1.

Description. Simple lanceolate leaves,
length of lamina up to 15 cm, width up to
2.5 cm. Base cuneate, apex acute to attenu-
ate, margin entire to undulate or serrate.
Teeth spaced regularly to irregularly, of vari-
ous size, tooth apex acute to obtuse. Midvein
strong, venation camptodromous, brochidodro-
mous in entire-margined leaves, semi-craspe-
dodromous in leaves with toothed margin.
Secondaries very fine, densely spaced, spacing
opposite or alternate, generally branching out
regularly from midvein. Intersecondaries run-
ning almost parallel to adjacent secondaries;
tertiaries and quaternaries weakly reticulate,
forming an irregular network.

Discussion. The leaves of Myrica lignitum
vary greatly in Magyaregregy, similarly to those
from the type locality in Parschlug (Austria).
Generally the leaves are large, with an entire

margin or with very small teeth, sometimes
with larger ones, similarly to M. vindobonensis
(Ettinshausen) Heer. Myrica lignitum is one of
the most frequent species in the Miocene flora
of the Mecsek Mts; it occurs in almost all of the
localities. The species was widespread in the
Miocene floras of Europe, and preferred wet-
land areas. From the late Miocene locality Pit-
sida, Crete (Greece), a unique plant assemblage
was described by Zidianakis et al. (2015), where
isolated fruits, fruiting stalks with fruit, and
bare fruiting stalks were found in a huge mass.

Juglandaceae

Engelhardia orsbergensis (P. Wessel
et C.0. Weber) Jihnichen, Mai et Walther

Pl 8, figs 5-7, pl. 9, figs 1-4

1856 Banksia orsbergensis P. Wessel et C.O. Weber;
Wessel and Weber, p. 146, pl. 25, figs 9a—d.

1916 Sapindus cassoides Ettingshausen; Principi,
pl. 63, figs 6, 7, 8.

1916 Sapindus Pythii Unger; Principi, pl. 63, fig. 9.

1977 Engelhardia orsbergensis (P. Wessel et C.O.
Weber) Jihnichen, Mai et Walther; Jdhnichen
et al. p. 323, pl. 9. fig. 4.

1997 Engelhardia orsbergensis (P. Wessel et C.O.
Weber) Jahnichen, Mai et Walther; Hably and
Kvacek, p. 22, pl. 9, fig. 39.

2011 Engelhardia orsbergensis (P. Wessel et C.O.
Weber) Jihnichen, Mai et Walther; Kvadek
et al., p. 35, pl. 7, figs 6-9.

Material. Kisbattyan: PBO 2012.164.1,
Magyaregregy: PBO 2000.295.2, 2000.297.1,
2000.395.2-2000.398.1, 2000.440.1-2000.442.2,
2000.481.2, 2002.498.2, 2002.499.2, 2002.500.2,
2006.573.2, 2007.12.1, 2007.104.2, 2017.74.1,
2017.75.1, 2017.103.2, 2017.141.2, 2018.268.1,
2018.305.1, 2018.370.2, Magyaregregy,
Farkasordit6-arok: PBO 2006.503.1, 2006.504.2,
Magyaregregy, Leanykdi-arok: PBO 2006.452.1,
2006.453.1, 2016.81.1-2016.83.1.

Description. Leaflets of pinnate leaves.
Original length of leaflets up to 8 cm, frag-
ments up to 6.5 cm long, 1.5 cm wide. Lam-
ina slightly asymmetrical, ovate, lanceolate.
Apex acute, base asymmetrical, acute, in some
cases shortly petiolulate. Margin at basal part
entire, higher up serrate, teeth small and nar-
row. Tooth apex acute to acuminate. Apical
side of tooth straight to convex, much shorter
than the straight or slightly concave basal side.
Sinuses angular. Venation camptodromous to
semicraspedodromous, midrib strong, slightly
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Plate 8. 1-4. Myrica lignitum (Unger) Saporta, leaf, 1. PBO 2002.947.2, 2. PBO 2002.533.2, 3. PBO 2002.979.2, 4. PBO
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2002.539.2; 5-7. Engelhardia orsbergensis (P. Wessel et C.O. Weber) Jihnichen, Mai et Walther, leaflet, 5. PBO 2000.295.2,

6. PBO 2017.74.2, 7. PBO 2017.103.2. Scale bar = 1 cm

curved, secondary veins distinctly thinner,
numerous and dense, mostly straight, alter-
nate, looping near margin, intersecondaries
parallel with secondaries, thin tertiary veins
barely visible.

Discussion. Engelhardia orsbergensis is
an accessory element in the Miocene flora of
the Mecsek Mts. In the Hungarian Tertiary it

appeared in the Eocene floras (Hably, 1985b)
and became dominant in the early Oligocene
flora of the Tard Clay. In the late Oligocene
it was important in some floras such as Kes-
ztole (Hably, 1988) and Pomaz (Hably, 1994),
and became dominant in the early Miocene
flora of Ipolytarnéc (Hably, 1985a). Its latest
occurrence is known from the Pliocene flora of
Gérce (Hably and Kvacek, 1997), as a relict.
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Engelhardia orsbergensis was widespread in
thermophilous floras of the European Oligo-
cene and Miocene.

Engelhardia macroptera
(Brongniart) Unger
PL 9, figs 5, 6

1828 Carpinus macroptera Brongniart; Brongniart,
p- 48, pl. 3, fig. 6.

1866 Engelhardia macroptera (Brongniart) Unger;
Unger, p. 52, pl. 16, figs 9-11.

2000 Engelhardia macroptera (Brongniart) Unger;
Sakala, p. 61, pl. 6, fig. 1.

2004 Engelhardia macroptera (Brongniart) Unger;
Kovar-Eder et al., p. 65, pl. 6, figs 8, 9.

Material. Kisbattyan: PBO 2012.165.2,
Magyaregregy: PBO 2000.296.1, Magyaregr-
egy, Kisréti-arok: PBO 2006.517.1.

Description. Shape of nut rounded, 4 mm
in diameter, carbonized, most of nut missing.
Nut surrounded by typical trilobate, entire-
margined bract. Bract formed by larger and
two smaller lateral lobes. Central lobe ~2 ¢cm
long, slightly broader in upper part, maxi-
mum width 0.8 cm. Apex missing. Side lobes
1.4 cm long, 0.6 cm wide, apex rounded. Three
lobe veins, one in each lobe, middle vein much
stronger than lateral veins. Secondaries alter-
nately split off midvein, forking several times
and forming loops. Two lateral primary veins
join these veins.

Discussion. The angle between the central
lobe and the side lobes is much larger in the
specimen from Kisbattydan than is usually
observed. Even in the other fragmented speci-
men from Magyaregregy this angle is acute,
similarly to several specimens from Parschlug
(Kovar-Eder, et al. 2004: pl. 6, figs 8, 9) and
the Bilina mine (Sakala, 2000: pl. 6, fig. 1)
Fruits of Engelhardia are rarely documented
in the Miocene flora of the Mecsek Mts and in
several other floras, even if the leaves are fre-
quent (Ipolytarnéc; Hably, 1985a). It is a rare
fossil in several Oligocene and Miocene floras
of Europe.

Carya serrifolia (Goppert) Kriausel
Pl 9, figs 7-9, pl. 10, fig. 2

1855 Quercus serraefolia Goppert; Goppert, p. 17,
pl. 5, fig. 14.

1920 Carya serraefolia (Goppert) Krausel, Krausel,
p- 389-392, pl. 5, fig. 2.

1964 Carya serraefolia (Goppert) Kriusel, Kolako-
vski, p. 98, pl. 37, figs 3-5.

1995 Carya serrifolia (Goppert) Krausel;, Kvacek and
Walther, p. 31, pl. 4, fig. 3, pl. 6, figs 2, 3, text-
fig. 4/9.

2014 Carya serrifolia (Goppert) Krausel; Kéhler and
Uhl, p. 19, pl. 5, fig. 4. text-fig. 8.

Material. Magyaregregy: PBO 2002.597.2,
2002.602.2, 2013.194.2, 2013.198.2, 2017.133.2,
Magyaregregy, Vagyom-volgy: PBO 2018.371.3,
2019.5.2.

Description. Fragments of leaflets; shape of
lamina ovate, apex acute, base missing. Margin
serrate, teeth small, dense, irregularly spaced.
Apical part of teeth generally shorter than basal
side. Tooth apices acute to attenuate. Venation
craspedodromous to semicraspedodromous, sec-
ondaries depart slightly irregularly, often join
each other to form loops before reaching margin
(see Kohler and Uhl, 2014: text-fig. 8 c).

Discussion. Carya serrifolia is an accessory
element in the Miocene flora of Magyaregregy.
It occurs in several Miocene and Oligocene
floras of Europe, e.g. So$nica (Goppert, 1855),
Suletice-Berand in northern Bohemia (Kvacek
and Walther, 1995), Kodor in Abkhazia (Kola-
kovski, 1964) and Enspel in western Germany
(Kéhler and Uhl, 2014). It is difficult to dis-
tinguish from Pterocarya denticulata Heer or
Carya denticulata (C.O. Weber) Iljinskaja, so
there may be several other occurrences of it
given under those two names, but the teeth of
Pterocarya are more rounded.

Juglandaceae gen. et sp. 1
Pl 10, figs 1, 4

Material. Magyaregregy: PBO 2002.594.2,
2002.595.1, 2002.599.2, 2002.601.2.

Description. Leaflets up to 10.3 cm long,
4.8 cm wide. Shape of lamina ovate, base and
apex acute, margin toothed except in basal
part. Teeth large, irregular, some of them com-
pound. Tooth apex acute, apical side of teeth
shorter than basal side. Sinuses angular to
rounded. Venation probably craspedodromous,
ending of veins not visible. Midvein strong,
secondaries depart from midvein regularly,
parallel with each other.

Discussion. The leaf characters suggest the
family Juglandaceae. Species in the genus Carya
belonging to this family display different teeth.
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Large teeth are also observed in other taxa such
as Quercus gigas Goppert, but the base as well
as the form of the teeth are different (Walther
and Zastawniak, 1991). In the Miocene flora of
the Mecsek Mts it is a rare accessory element,
occurring only in one locality.

Juglandaceae gen. et sp. 2
Pl 10, figs 3, 5

Material. Magyaregregy: PBO 2002.598.2.

Description. Original length of leaflets
almost 10 cm, fragments more than 7 cm long,
width up to 4 cm. Leaf petiolate, petiole very
short, 1.5 mm long. Base slightly asymmetri-
cal, cuneate. Apex missing, margin toothed,
teeth small, irregular, tooth apex acute to
obtuse. Venation craspedodromous to semi-
craspedodromous, midvein strong, secondaries
depart from midvein regularly. Dense tertiary
venation visible between secondaries, running
perpendicular to secondaries.

9

Plate 9. 1-4. Engelhardia orsbergensis (P. Wessel et C.O. Weber) Jihnichen, Mai et Walther, leaflet, 1. PBO 2000.295.2.
counterpart, 2. PBO 2000.397.1; 3. PBO 2007.12.1, 4. PBO 2000.395.2; 5, 6. Engelhardia macroptera (Brongniart) Unger, fruit,
5. PBO 2012.165.2, 6. PBO 2000.296.1, 7-9. Carya serrifolia (Géppert) Kriusel, 7. leaflet fragment, PBO 2013.194.2, 8. leaflet,

PBO 2019.5.2, 9. leaflet, PBO 2002.602.2. Scale bar = 1 cm
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Discussion. According to leaf morphology
these fragments belong to the family dJug-
landaceae, but assignment to a genus is not
possible. A juglandaceous species occurring in
the flora, Carya serrifolia, has more irregular

g K e ———— 210600 & o g :
Plate 10. 1, 4. Juglandaceae gen. et sp. 1, leaflet, 1. PBO 2002.595.2, 4. PBO 2002.594.2; 2. Carya serrifolia (Goppert) Kriusel
leaflet, PBO 2013.198.2, 3, 5. Juglandaceae gen. et sp. 2, leaflet, 3. PBO 2002.598.2, 5. PBO 2002.598.2. counterpart; 6-11.

Cedrelospermum aquense (Saporta) Saporta, fruit, 6. PBO 99.182.1, 7. PBO 97.137.1, 8. PBO 2007.230.2, 9. PBO 2017.146.2,
10. PBO 2006.748.2, 11. PBO 97.145.1. Scale bar = 1 cm

teeth, spaced more densely. Another species,
Carya minor Saporta et Marion described from
the Miocene flora of Achldorf (Knobloch, 1986),
also has teeth spaced much more densely than
in the leaf from Magyaregregy.

¥ "Tﬂf ol 11
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Ulmaceae

Cedrelospermum aquense Saporta
Pl 10, figs 6-11

1862 Embothrites aquensis Saporta; Saporta, p. 260,
pl.8, fig. 8.

1867 Embothrites borealis Unger; Saporta, p. 19, pl. 2,
figs 13-15.

1888 Embothrium stiriacum Ettingshausen; Ettings-
hausen, p. 316, pl. 4, fig. 32.

1889 Cedrelospermum aquense (Saporta) Saporta;
Saporta, p. 93, pl. 18, fig. 11.

1889 Cedrelospermum boreale (Unger) Saporta;
Saporta, p. non description, pl. 18, figs 15-17.

2002 Cedrelospermum aquense (Saporta) Saporta;
Hably and Thiébaut, p. 79, pl. 1, figs 1-4, pl. 2,
figs 1-4, pl. 3, figs 1-6, pl. 4, figs 1-5, pl. 5,
figs 1-6, pl. 6, figs 1-7.

2004 Cedrelospermum  stiriacum  (Ettingshausen)
Kovar-Eder et Kvadek; Kovar-Eder et al., p. 68,
pl. 8, fig. 6.

Material. Kisbattyan: PBO 2012.166.2, Mag-
yaregregy: PBO 97.137.1-97.145.1, 99.140.1-
99.147.1, 99.149.1, 99.150.1, 99.170.1,
99.182.1, 99.183.1-99.186.1, 99.417.2—
99.419.2, 2000.207.2, 2000.209.2, 2000.210.2,
2000.212.1-2000.214.2,2000.248.2,2000.400.1,
2000.413.2-2000.415.1,2000.456.1,2000.489.3,
2001.929.2,2002.487.1,2006.430.1-2006.435.1,
2006.570.2-2006.572.2,2006.738.1,2006.748.2,
2006.754.2, 2007.6.1, 2007.7.1, 2007.92.1,
2007.97.2, 2007.98.1, 2013.261.1, 2017.12.1,
2017.13.1, 2018.306.2, 2019.49.1, 2019.55.2, cf.
2019.80.1, Magyaregregy, Farkasordit6-arok:
PBO 2006.496.1-2006.498.1, cf. 2016.111.1,
Magyaregregy, Vagyom-volgy: 2002.361.2,
2007.230.2, 2017.146.2, 2017.147.2.

Description. Fruit samaroid without pedi-
cel. Perianth sometimes persistent. Samaras
11.55-17.42 mm long, 4.50-7.39 mm wide.
Lateral wing 7.62-13.54 mm long, oriented
5-28° to long axis of endocarp, with 7-14 sub-
parallel veins. Suture line 5.97-9.66 mm long,
oriented 0-8° to long axis of wing. Endocarp
5.14-7.62 mm long and 2.77-4.22 mm wide.

Discussion. In Hungary it was recorded in
the Eocene flora of Labatlan (Kovacs, 1959)
and in the early Oligocene Tard Clay Forma-
tion (Hably and Erdei, 2015) as well as in
the Miocene of the Mecsek Mts. This is the
youngest (early Miocene) record of the species.
Samaras are much more frequent than leaves
in the European floras; they were described
from many localities as Embothrites borealis.

Kovar-Eder et al. (2004) described C. stiriacum
comb. nov. from Parschlug, Styria, Austria, and
distinguished the fruits from those recorded
from Magyaregregy based on the difference
in size and the narrower base of the former.
I and my colleagues studied the morphological
variability of C. aquense based on specimens
recorded from other localities including the
Tard Clay (Budapest, Hungary) early Oligo-
cene and Céreste (France) Oligocene. We found
that C. stiriacum conforms to the morphology
of C. aquense. In Europe it was recorded in
the Eocene floras of Messel, Héring, Tel¢ and
Kucdlin, in the Oligocene floras of Rott, Eger-
Kiseged, Budapest-Obuda and Céreste, and
in the Miocene floras of Radoboj, Leoben, Par-
schlug, Schonegg, Randecker Maar and Kymi.
Outside Europe, the fruits — under a different
species name — are present in several localities
in North America (Manchester, 1989) and in
Asia (Jia et al., 2015). Cedrelospermum must
have had a broad climatic tolerance, thriving
in tropical and subtropical rain forests, season-
ally dry tropical forests, and warm-temperate
mixed mesophytic forests (Manchester, 1989).

Cedrelospermum flichei
(Saporta) Hably et Thiébaut

Pl 11, figs 1-12

1891 Hemiptelea flichei Saporta; Saporta, p. 74, 75,
pl. 20, fig. 5.

1891 Microptelea reperta Saporta, Saporta, p. 74,
pl. 17, fig. 2.

2002 Cedrelospermum flichei (Saporta) Hably et Thié-
baut, p. 81, pl. 4, figs 6, 7, pl. 7, figs 1-9.

Material. Magyaregregy: PBO 97.146.1-
97.151.1,99.151.1-99.155.1,99.158.2-99.169.2,
99.171.1-99.174.2,99.181.1,99.190.1-99.192.2,
99.420.1-99.423.1, 2000.206.1, 2000.208.1,
2000.211.1,2000.213.2,2000.215.1,2000.411.2,
2000.412.2,2000.437.2—-2000.439.2,2000.455.2,
2000.487.1,2000.488.1,2001.763.2,2001.930.1,
2001.931.2,2002.486.1,2002.614.2,2002.960.2,
2006.519.1,2006.571.2,2006.754.2-2006.760.2,
2007.8.1, 2007.9.1, 2007.26.2, 2007.93.1-
2007.96.2, 2007.115.2-2007.118.2, 2012.221.2,
2016.152.2, 2016.299.1, 2016.300.1, 2017.4.2,
2017.14.1, 2017.15.1, 2017.73.1, 2017.143.1,
2018.266.2, 2018.267.1, 2019.13.1, 2019.17.2,
2019.79.2, Magyaregregy, Vagyom-volgy: PBO
2002.351.2, 2004.123.2.

Description. Simple leaves, lamina length
0.9-4.6 cm, width 0.5-1.7 cm, petiole up to
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Plate 11. 1-12. Cedrelospermum flichei (Saporta) Hably et Thiebaut, leaf, 1. PBO 99.421.2, 2. PBO 97.149.1, 3. PBO
2004.123.2, 4. PBO 99.154.2, 5. PBO 99.174.2, 6. PBO 99.160.1, 7. PBO 97.150.1, 8. PBO 2012.221.2, 9. PBO 2000.411.2,
10. PBO 2000.211.1, 11. PBO 2007.94.2, 12. PBO 97.147.2; 13, 14. Zelkova zelkovifolia (Unger) BuzZek et Kotlaba, leaf, 13. PBO
2016.158.3, 14. PBO 2002.488.2. Scale bar = 1 cm

2.5 cm. Shape of lamina lanceolate, rarely nar-
row ovate. Base asymmetrical, cuneate, apex
acute, often attenuate. Leaf margin toothed,
teeth small, dense, sinuses angular to rounded,
spacing regular. Teeth simple, tooth apex acute
to obtuse, apical side of teeth straight to convex,

basal side convex. Venation craspedodromous,
midvein strong, in several cases slightly curved.
Secondaries run toward margin and end in
tooth apex. Some secondaries diverge at differ-
ent distances from leaf margin. Tertiary vena-
tion random reticulate and barely visible.
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Discussion. The species is dominant in
Magyaregregy, accompanied by the fruits of
Cedrelospermum aquense. In Europe it was
recorded from several localities including
Céreste (France, early Oligocene), the Tard
Clay Formation (Hungary, early Oligocene)
(Hably and Thiébaut, 2002), the late Oligo-
cene flora of Rott, and the Miocene floras of
Randecker Maar, Kymi and the Cheb Basin
(Hably and Thiébaut, 2002). Several species
were described from North America (Manches-
ter, 1989). Cedrelospermum must have had
a broad climatic tolerance.

Zelkova zelkovifolia
(Unger) Buzek et Kotlaba

Pl 11, figs 13, 14, pl. 12, figs 1-3, 6

1843 Ulmus zelkovaefolia Unger; partim Unger,
pl. 24, figs 9-13, non fig. 7 (fructus).

1851 Planera Ungeri Ettingshausen; Anonymo ref.
Ettingshausen, p. 145.

1856 Zelkova Ungeri Kovats; Kovats, p. 27, pl. 5,
figs 1-12, pl. 6, figs 1-6.

1936 Zelkova Ungeri Kovats; Pop, p. 71, pl. 7, fig. 2,
pl. 18, figs 1-5.

1959 Zelkova ungeri Kovats; Andrednszky, p. 133,

pl. 37, fig. 5, pl. 39, fig. 6, pl. 41, figs 1, 2.

Zelkova zelkovaefolia (Unger) Buzek et Kotlaba;

Buzek, p. 58, pl. 21, figs 8-9, pl. 22, figs 4-14,

text-fig. 5.

Zelkova zelkovaefolia (Unger) Buzek et Kotlaba;

Fischer and Hably, p. 29, pl. 2, figs 1-3, 5, text-

figs 19, 23.

71991 Ulmus sp. 2; Fischer and Hably, p. 30, pl. 1, fig. 8,
text-fig. 17.

21991 Ulmus sp. 3; Fischer and Hably, p. 30, pl. 1, fig. 9,
text-fig. 16.

1994 Zelkova zelkovifolia (Unger) Buzek et Kotlaba;
Kvacek et al., p. 79, pl. 1, fig. 6.

1997 Zelkova zelkovifolia (Unger) BuzZek et Kotlaba;
Hably and Kvacdek, p. 34, pl. 15, figs 76-80,
pl. 16, figs 81-83, p. 57, pl. 31, fig. 162

2004 Zelkova zelkovifolia (Unger) Blazek et Kotldba;
Kovar-Eder et al., p. 69, pl. 8, figs 8-11.

2013 Zelkova zelkovifolia (Unger) Buzek et Kotldba;
Hably, p. 57, pl. 34, figs 1, 7, pl. 35, fig. 1.

1971

1991

Material. Abaliget, Kisk6-hegy: PBO
2017.36.1, Abaliget, Nyaras-volgy: PBO
2016.36.1, Kisbeszterce: PBO 2006.400.2,

Magyaregregy: PBO 2000.493.1, 2001.754.2—
2001.761.2,2001.932.2,2002.471.1-2002.474.2,
2002.488.2, 2002.625.1, 2006.485.1, 2007.99.2,
2016.144.2,2016.145.1,2016.301.2-2016.304.2,
2017.81.1, cf. 2018.261.2, 2018.309.1,
cf. 2018.325.2, cf. 2018.326.1, 2019.7.1,
2019.82.2, Magyaregregy, Farkasordit6-arok:

PBO 2006.485.1, 2016.113.2, Magyaregregy,
Leanykéi-arok: PBO 2016.87.1-2016.90.1,
Magyaregregy, Vagyom-volgy: PBO 2002.362.2,
2007.223.2-2007.225.1, 2017.158.2, fruit: Mag-
yaregregy, Vagyom-volgy: 2007.223.2.

Description. Up to 4 cm, with leaves or both
leaves and fruits. Simple leaves, up to 3.5 cm
long and 1.5 cm wide. Lamina shape ovate to
elliptic, slightly asymmetrical to symmetrical.
Apex acute, base rounded, margin toothed.
Teeth simple, large, regular. Tooth apex acute,
sometimes mucronate, apical as well as basal
side of teeth convex, apical side shorter than
basal side. Sinuses angular. Venation craspe-
dodromous. Several pairs of secondaries depart
from strong midvein toward margin, ending in
tooth apices. Some secondaries bifurcate near
midvein. Drupes rarely remain in leaf axils.
Maximum diameter of drupes 0.5 cm.

Discussion. In Hungary, Zelkova zelkovi-
folia appears first in the Egerian (late Oligo-
cene) floras (Hably, 1982, 1988, 1990), then in
the Karpatian flora of the Mecsek Mts, but it
became dominant only in the Sarmatian flo-
ras (Kovats, 1856; Erdei, 1995; Erdei and Hir,
2002). During the Pannonian its area became
restricted; it survived in marginal areas of the
Pannonian Basin and on inselbergs (Hably,
2013). The species reappeared in volcanic
Pliocene floras, for example Gérce, again as
a dominant element (Hably and Kvacek, 1997).
Zelkova zelkovifolia is a wide-spread element
of European Tertiary floras.

Ulmaus div. sp. leaf
Pl 12, fig. 4

Material. Magyaregregy: PBO 2000.451.2—
2000.454.1,2000.482.2,2000.483.2,2001.937.2,
2002.491.1,2002.492.2,2006.447.1,2006.448.1,
2006.499.1, 2006.502.1, 2006.538.1, cf.
2007.571, cf. 2017.71.2, 2018.324.2, Magyar-
egregy, Almas-patak: PBO 2006.538.1, Magyar-
egregy, Farkasordit6-arok: PBO 2006.499.1,
2006.502.1, Magyaregregy, Leanykdi-arok:
PBO 2006.447.1, 2006.448.1, Magyaregregy,
Vagyom-volgy: PBO 2002.354.1.

Description. Leaves up to 7 cm long and
3.8 cm wide. Shape of lamina ovate, apex acute
or missing, base missing, margin toothed.
Venation craspedodromous, secondaries in
several cases bifurcate, forming a Y shape.
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Plate 12. 1-3, 6. Zelkova zelkovifolia (Unger) Buzek et Kotlaba, 1. leaf, PBO 2001.754.2, 2. attached leaves on a twig, PBO
2001.759.1, 3. attached leaves and fruits on a twig, PBO 2007.223.2, 6. leaf, PBO 2001.754.2; 4, 7-12. Ulmus sp., 4. leaf,
2000.451.2, 7. fruit, PBO 2006.578.2, 8. fruit, PBO 2006.737.2, 9. fruit, PBO 2004.127.2, 10. fruit, PBO 2000.291.1, 11. fruit,
PBO 2003.250.1, 12. fruit, PBO 2000.290.1; 5. Ulmus braunii Heer, leaf fragment, 2007.114.1. Scale bar = 1 cm

Discussion. These are fragmented or poorly and fruits occur in high numbers in Magyar-
preserved leaves belonging to various species. egregy. These plants probably were members
The genus Ulmus is well represented in the of wetland habitats, especially of riparian veg-
Miocene flora of the Mecsek Mts. Both leaves etation.
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Ulmus braunii Heer
Pl 12, fig. 5

1856 Ulmus braunii Heer; Heer, p. 59, pl. 79, figs 14-21.

1856 Ulmus plurinervia Unger; Kovats, p. 26, pl. 4,
figs 8-13.

1989 Ulmus braunii Heer; Sitar et al., p. 50, pl. 29,
figs 11-13, 15-16.

1991 Ulmus ruszovensis Hummel; Fischer and Hably,
p- 29, pl. 1, figs 2-7, pl. 2, fig. 4, text-figs 12-15.

1991 Ulmus sp. 1; Fischer and Hably, p. 29, pl. 5,
fig. 1, text-fig. 18.

1994 Ulmus ruszovensis Hummel; Kvacek et al., p. 79.

1997 Ulmus braunii Heer; Hably and Kvadek, p. 32,
pl. 14, figs 68-72, text-figs 16—19.

Material. Magyaregregy: PBO 2007.114.1,
2016.155.1.

Description. Fragmented leaves; original
length up to 6 cm, width 3 cm. Apex and base
missing, margin double serrate, rarely with
simple teeth, venation craspedodromous.

Discussion. Relatively small leaves with
dense secondary venation have been recorded
in Miocene as well as Pliocene floras of Europe.
In Hungary it was documented as a dominant
element in the Pliocene flora of Gérce (Hably
and Kvaéek, 1997).

Ulmaus sp. fruits
Pl. 12, figs 7-12

Material. Magyaregregy: PBO 2000.287.2—
2000.294.2,2001.765.2,2001.766.1,2002.491.1,
2003.250.1,2006.578.2,2006.737.2,2006.738.1,
2007.31.2, 2007.106.2, 2018.259.2, 2018.260.2,
2019.16.1, Magyaregregy, Vagyom-volgy: PBO
2002.366.2, 2004.126.2-2004.127.2.

Description. Fruits up to 1.5 cm long,
0.9 cm wide, with peripheral wing with wide
incision in distal part near style, the perigone
shifted slightly downward of peduncle under
fruit base.

Discussion. In the Mecsek Mts, Ulmus
fruits occur only in the fish-scale marl. The
assemblage from Magyaregregy is relatively
rich in these fruits. An identical fruit type
is also known from the Miocene of Bohemia
(Buzek, 1971; Buzek et al., 1996).

Ulmaceae gen. et sp.

1997 Ulmaceae gen. et sp.; Hably et Kvacek, p. 57,
pl. 32, figs 163-165, pl. 33, figs 169, 171, text-
fig. 53.

Material. Kisbattyan: PBO 2012.167.1.

Description. Simple leaf, lamina shape
ovate, apex acute, base obtuse, margin simple

serrate. Secondary or higher venation not vis-
ible.

Discussion. The teeth are different from
those of Zelkova zelkovifolia. Similar leaves
were mentioned from the Pliocene flora of
Pula, Hungary (Hably and Kvacek, 1997).

Salicaceae

Populus populina
(Brongniart) Erw. Knobloch
Pl 13, figs 1-3

1822 Phyllites populina Brongniart, p. 237, pl. 14, fig. 4.

1971-72 Populus cf. tremula L.; Horvath, p. 39, pl. 5,
fig. 5, text-fig. 4.

1988 Populus populina (Brongniart) Erw. Knobloch;
Kovar-Eder, p. 53, pl. 10, figs 13-15.

1997 Populus populina (Brongniart) Erw. Knobloch;
Hably and Kvacek, p. 48, pl. 25, fig. 129, pl. 26,
fig. 133, pl. 27, fig. 136, pl. 28, fig. 140.

2004 Populus populina (Brongniart) Erw. Knobloch;
Kovar-Eder et al., p. 70, pl. 8, fig. 18, pl. 14, fig. 1.

2013 Populus populina (Brongniart) Erw. Knobloch;
Hably, p. 66, pl. 29, fig. 2.

Material. Kisbeszterce: PBO 99.288.1,
Magyaregregy: PBO 2000.491.1, 2002.623.1,
2006.466.1,2013.160.1,2013.162.2,2016.307.1,
2018.307.1, Magyaregregy, Leanykdi-arok:
PBO 2016.86.1.

Description. Fragmentary leaves, mid-
dle and apical parts of lamina. Apex acute to
obtuse, base missing. Margin crenate, smoothly
rounded, without pointed apex, sinuses rounded.
Tooth apices glanduliferous, especially well vis-
ible in specimen PBO 2002.623.1. Venation
semicraspedodromous. Midvein strong, several
pairs of secondaries run from midvein, forming
compound loops near margin, and small veins
end at leaf margin. Dense tertiary venation vis-
ible between secondaries.

Discussion. This is the first occurrence of
the species in the Pannonian Basin. Later
it became frequent in the Badenian flora of
Nogradszakal (Andreanszky, 1959). It survived
up to the Pliocene (Hably and Kvacek, 1997).
During the late Miocene it was more frequent
in extrabasinal floras of the surrounding areas
than in the basin (Hably, 2013), although it is
a riparian element.
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Populus zaddachii Heer Description. Simple petiolate leaf, petiole

Pl 13, figs 4, 5 3.2 cm long. Lamina shape ovate, 4.9 cm long,

' 3.5 cm wide. Apex acute, base cordate, mar-

1859 Populus Zaddachi Heer; Heer, p. 307. gin crenulate. Teeth small, regular, densely

1961 P 10p1uzlufsi zadd‘ﬁ“hli ngr? Er‘lﬂ'lléfni(i)blogh’ P- 254, gpaced. Apex of teeth obtuse, sinuses rounded.
pl. 12, fig. 9, pl. ,3,’ g 5, pl. 14, figs 2, 7. Venation acrodromous, with three prima-

1995 Populus zaddachii Heer; Kvacek and Walther, . .
ries starting from the very base, lateral bent

p- 39, pl. 4, fig. 5. d d inl idel d
1998 Populus zaddachii Heer; Kvatek and Walther, ~t0Wards apex, side veinlets widely spaced,

p. 24, pl. 13, fig. 3. entering teeth.

2005 Populus zaddachii Heer; Budantsev, p. 85, pl. 30,
figs 1-8, pl. 31, figs 1-4.
2006 Populus zaddachii Heer; Reuschel and Walther,

Discussion. P. zaddachii occurs in several
Oligocene floras in Germany (Saxony) as well

p. 9, pl. 7, figs 1-3, pl. 8, figs 1, 2. as in the C?ech Republic. II.l the floral assem-
blage of Thierbach it is an important element

Material. Magyaregregy, Vagyom-volgy: of riverside woodland (Reuschel and Walther,
PBO 2017.93.2, 2017.96.1. 2006). In the Oligocene volcanic floras of the

5 o o 7 L — ‘ o =
Plate 13. 1-3. Populus populina (Brongniart) Erw. Knobloch, leaf fragment, 1. PBO 2000.491.1, 2. PBO 2002.623.1, 3. PBO

2013.160.1; 4, 5. Populus zaddachii Heer, leaf fragment, 4. PBO 2017.96.1, 5. PBO 2017.93.2; 6. Populus balsamoides Goep-
pert, leaf fragment, PBO 2002.624.2; 7, 8. Populus sp., fruit, 7. PBO 2013.159.1, 8. PBO 2013.158.1. Scale bar = 1 cm
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Ceské Stredohoiy Mts (Czech Republic) and
southeastern Upper Lusatia, Saxony (Ger-
many) it was only an accessory element of
mixed mesophytic forests: Knizeci = Pirsken-
berg (Knobloch, 1961), Bechlejovice (Knobloch,
1994) and Kundratice (Kvadéek and Walther,
1998). This is the only record from the Mio-
cene. In Magyaregregy it was a rare accessory
element, probably having survived in the Mec-
sek Mts as a relict.

Populus balsamoides Goppert
Pl 13, fig. 6

1855 Populus balsamoides Goppert; Goppert, p. 23,
pl. 15, figs 5, 6.

1965 Populus balsamoides Goppert; Kristofovich and
Baikovskaja, p. 25, pl. 1, figs 3-7.

1996 Populus cf. balsamoides Goppert; Erw. Knobloch
and Kvacdek, p. 59, pl. 15, fig. 11.

Material. Magyaregregy: PBO 2002.624.2.

Description. Apical part of large leaf. Origi-
nal length more than 10 cm, width 10 cm. Api-
cal part of lamina wide, rounded, apex missing.
Venation semicraspedodromous; secondaries
join each other, forming loops, finally ending in
tooth apices. Teeth large, apex of teeth acute.

Discussion. The original material from
Sosnica (Schossnitz, southwestern Poland,
Silesia; Goppert, 1855) includes small leaves,
but large poplar leaves were described under
this name later in the palaeobotanical litera-
ture. These large leaves apparently differ from
leaves of P. populina. The taxonomic position
of this species is questionable. In several cases,
large leaves of P. populina are mentioned as
P. balsamoides (Andreanszky, 1959). The only
specimen from Magyaregregy differs from P.
populina in the shape of the lamina and in the
form of the teeth.

Populus sp. fruit
Pl 13, figs 7, 8

Material. Magyaregregy: PBO 2013.158.1,
2013.159.1, 2017.140.1, cf. 2019.76.1.

Description. Capsules open, short-stalked,
trivalvate. Valves elliptical, 0.7-0.8 c¢cm long,
0.3-0.5 cm wide, apex of valves acute.

Discussion. Similar fossils were described
from the Karpatian—early Badenian flora
of Parschlug (Kovar-Eder, et al. 2004: pl. 8,

figs 19-21). In this locality, only leaf remains
of Populus populina were documented, so the
authors assumed that the capsules belong
to P. populina. In the flora of Magyaregregy
there are leaves representing several species
of Populus, among them both P. populina and
P. balsamoides. In this case it is unclear which
species the capsules belong to.

Populus sp. catkin
Pl 14, fig. 1

Material. Magyaregregy: PBO 2013.199.2.
Description. Catkin, 2.6 cm long, 0.6 cm wide.

Discussion. Only one specimen was found
in the assemblage. This remain is also rarely
mentioned in the palaeobotanical literature.

Buxaceae

Buxus sp.
Pl 14, figs 2, 3

Material. Magyaregregy: PBO 2002.603.2—
2002.607.2, 2016.153.2, cf. 2018.234.1, 2019.56.1.

Description. Simple leaves; shape of lam-
ina obovate, apex emarginate, base decurrent.
Length of lamina up to 1.5 cm, width 0.8 cm.
Margin entire, midvein strong, straight, higher
venation fine, dense, often not visible. Leaves —
according to preservation — coriaceous.

Description. Buxus is a rare accessory ele-
ment in the Mecsek flora. In the Tertiary of
Hungary it appears for the first time in the
Mecsek flora. In the Pliocene, Buxus pliocenica
Saporta et Marion was confirmed also by cuti-
cle analysis (Hably and Kvacek, 1997).

Rosaceae

Rosa sp.
Pl 14, figs 4-6

Material. Magyaregregy: PBO 2002.610.1,
2007.5.2, 2013.201.2, 2018.308.2, Magyaregr-
egy, Vagyom-volgy: PBO 2004.138.2.

Description. Leaflets up to 3 cm long,
2 cm wide, sometimes with very short petiole.
Shape of lamina wide ovate to elliptic, slightly
asymmetrical, base cordate or missing, apex
acute. Margin toothed, teeth simple, apical



L. Hably | Acta Palaeobotanica 60(1), 51-122, 2020

81

side of teeth convex to straight, basal part con-
vex, tooth apex acute. Sinuses between teeth
angular. Venation craspedodromous. Midvein
strong, secondaries slightly curved, running
toward margin, ending in tooth apices. Dis-
tance between secondaries much larger in
middle part of lamina than at apex and base.
Between secondaries, weak tertiary venation
runs perpendicular to secondaries.

Discussion. Rosa generally is a rare acces-
sory element in the Miocene floras of Europe,
similarly to the flora of the Mecsek Mts in
which only a few leaflets belonging to this
genus were found.

cf. Prinsepia serra
(Unger) Kovar-Eder et Kvacek

Pl 14, figs 7-12

2004 Prinsepia serra (Unger) Kovar-Eder et Kvadek;
Kovar-Eder et al., p. 72, pl. 13, figs 9-17.

Material. Magyaregregy: PBO 2002.608.1,
2002.609.1,2016.142.1,2016.143.2,2016.292.1,
2016.306.2, 2017.83.2, 2018.369.1, Magyaregr-
egy, Vagyom-volgy: PBO 2017.92.2, 2019.38.2.

Description. Simple leaves, length of lam-
ina 2—4, width 1.8-2.8 cm. Lamina shape obo-
vate, apex emarginate, base decurrent, margin
densely, irregularly toothed along almost the

Plate 14. 1. Populus sp., catkin, PBO 2013.199.2; 2, 3. Buxus sp., leaf, 2. PBO 2002.604.2, 3. B PBO 2002.603.2; 4-6. Rosa sp., leaf-
let, 4. PBO 2002.610.1, 5. PBO 2004.138.2, 6. PBO 2013.201.2; 7-12. cf. Prinsepia serra (Unger) Kovar-Eder et Kvacek, leaf, 7. PBO
2002.608.1, 8. PBO 2017.83.2, 9. PBO 2017.92.2, 10. PBO 2016.306.2, 11. PBO 2002.609.1, 12. PBO 2019.38.2. Scale bar = 1 cm
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whole leaf length, teeth sharp. Venation semi-
craspedodromous.

Discussion. The species was described from
Parschlug originally by Unger under various
names. Recently, Kovar-Eder et al. (2004)
revised the flora of Parschlug and described
this species as Prinsepia serra. A comparable
leaf remain was described by Unger (1867) as
Celastrus oxyphyllus from Kymi and later was
revised by Velitzelos et al. (2002) as ?Berberis.
From Oeningen near Kesselstein, Heer (1859)
described similar leaves as Ilex berberidifolia
(Heer, 1859: 72, pl. 122, figs 12-18). Kola-
kovszki (1964) reported a comparable leaf as
Pentapanax fimbriatum Kolakovski from the
Pliocene flora of Kodor. The species is a rare
accessory element in the flora of Magyareg-
regy. Its morphology displays xerophytic fea-
tures suggesting dry climate conditions.

Rosaceae gen. et sp. twig
Pl 15, fig. 1

Material. Magyaregregy: PBO 2018.257.2.

Description. Length of twig 10.3 cm, width
1.0 cm. Prickles spaced 1.8-2.0 cm apart on
stem. Length of prickles 0.2 cm.

Discussion. The family Rosaceae is repre-
sented in the flora of Magyaregregy by leaves
belonging to the genera Rosa and cf. Prinsepia.
The stem with regularly spaced prickles prob-
ably belongs to this family. From Parschlug,
Kovar-Eder et al. (2004: pl. 8, fig. 13) described
a stem with thorns as “? Prinsepia sp.” From
Oregon, several stems are mentioned as rosa-
ceous prickly stems, which are common in
some assemblages of the Bridge Creek flora.
Some of them, as evidenced by leaves attached
to the stem, belong to Rubus, some others to
Rosa species (Meyer and Manchester, 1997).

Celastraceae gen. et sp.
Pl 15, fig. 2

Material. Magyaregregy: PBO 2002.612.2,
2016.151.2.

Description. Obovate simple leaves with
petiole. Maximum length of petiole 1.2 cm.
Lamina length up to 7 cm, width up to 2.4 cm.
Apex acute, base cuneate, venation semi-
craspedodromous, midvein strong, secondaries
branching within margin, one of the branches

terminates at margin in tooth apices. Margin
toothed in upper two-thirds of lamina, margin
entire in basal part. Teeth relatively small,
regular, tooth apex obtuse, sinuses rounded.

Discussion. Based on leaf morphology, sys-
tematic identification at generic level is not
possible. This leaf type with a few specimens
was documented in Magyaregregy only from
one locality. It was a rare accessory element
in the flora.

Fabaceae

Leguminosae gen. et sp. leaflet
Pl 15, figs 4-11

Material. Abaliget, Nyaras-volgy: PBO
2016.25.2-2016.27.1, Hetvehely, Kan: PBO
2017.5.1,2017.6.1, Kisbattyan: PBO 2012.162.2,
2012.163.2, Kisbeszterce: PBO 2006.383.1—
2006.396.1, 2012.108.1, 2012.114.2, 2012.137.1,
Magyaregregy: PBO 2002.663.3—2002.759.4,
2006.773.1, 2007.127.2, 2016.131.1, 2016.305.1,
2017.16.1, 2017.17.1, 2017.60.2-2017.62.2,
2017.65.1-2017.67.1, 2017.115.3-2017.117.1,
2017.119.2, 2017.127.2, 2018.247.2-2018.250.1,
2018.253.2, 2018.295.1-2018.301.2, 2019.22.3,
2019.37.2, 2019.42.1, 2019.67.2, 2019.70.2,
2019.79.2, Magyaregregy, Almas-patak:
PBO 2006.539.1, 2006.540.1, Magyaregr-
egy, Farkasordité-arok: PBO 2006.486.1—
2006.489.1, 2006.505.1, 2016.114.1, 2016.128.1,
Magyaregregy, Leanykéi-arok: PBO 2016.80.1,
2016.115.1-2016.121.1, Magyaregregy,Vagyom-
volgy: PBO 2002.346.1-2002.347.1, 2002.365.2,
2004.145.2-2004.149.2, 2007.226.2-2007.229.1,
2017.90.2.

Description. Leaflets often with short
petiole; length of petiole up to 0.4 cm, shape
of lamina ovate to wide ovate, symmetrical,
length of lamina generally 1.8-2.6 c¢m, rarely
larger, width generally 0.8-1.5 cm. Apex
slightly emarginate, rarely obtuse or acute.
Base rounded or obtuse, margin entire. Mid-
vein strong, secondaries generally fine, form-
ing loops near margin. Venation camptodro-
mous, brochidodromous.

Discussion. Leaflets belonging to this fam-
ily are very frequent in the Mecsek flora. In
some localities they are dominant, and they
occur in both the fish-scale marl and the vol-
canic layers. Since several pods have also been
recorded in the flora, members of Fabaceae
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seem to have been dominant elements in the 1864 Acacia parschlugiana Unger; Unger, p. 35, pro

Miocene flora of the Mecsek Mts. parte, pl. 11, fig. 20.
1994 “Acacia” parschlugiana Unger; Hably, p. 23,
. . pl. 19, fig. 6.
Acacia parschlugiana Unger 2004 “Acacia parschlugiana” Unger; Kovar-Eder
PL 15, fig. 3 et al,, p. 75, pl. 9, fig. 12.
1850a Acacia parschlugiana Unger; Unger, p. 494 pro Material. Magyaregregy: PBO 2007.23.1.
parte.
1852 Comptonia laciniata Unger; Unger, p. 33, Description. Compound leaf remain with
pl. 16, fig. 8. 14 pairs of leaflets. Whole leaf fragment 3.1 cm

=

1 ki 1 % e 187
Plate 15. 1. Rosaceae gen. et sp., twig, PBO 2018.257.2; 2. Celastraceae gen. et sp., leaf, PBO 2002.612.2; 3. Acacia parschlugiana
Unger, leaf, PBO 2007.23.1; 4-11. Leguminosae gen. et sp., leaflet, 4. PBO 2002.701.2, 5. PBO 2002.683.1, 6. PBO 2002.729.2, 7.
PBO 2002.729.2. counterpart, 8. PBO 2002.670.1, 9. PBO 2002.696.1, 10. PBO 2007.77.2, 11. PBO 2007.127.2; 12-15, 17, 18. Legu-
minocarpum mecsekense Andreanszky, 12. PBO 2000.321.1, 13. PBO 2000.399.2, 14. PBO 2000.317.2, 15. PBO 2000.319.2, 17. PBO
2000.479.2, 18. PBO 2000.399.2; 16. Leguminosites palaeogaeus (Unger) Kovar-Eder et Kvadek PBO 2000.459.2. Scale bar = 1 cm
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long. Leaflets 0.35-0.6 cm long, 0.1-0.15 cm
wide. Leaflets longest at middle part of leaf.
Shape of leaflets narrow elliptic to narrow
ovate, apex rounded, base slightly asymmetri-
cal, rounded. Leaflet margin entire.

Discussion. Similar leaves were described
from the Miocene flora of Parschlug by Unger
(1850a), later by Kovar-Eder et al. (2004). This
type of fabaceous leaf is rare in Magyaregregy
but other leaflets belonging to the Fabaceae
frequently occur. In Magyaregregy there are
various types of pods, but leaves and fruits are
not associated.

Leguminocarpum mecsekense Andreanszky
PL. 15, figs 12-15, 17, 18

1955 Leguminocarpum mecsekense
Andreanszky, p. 15, pl. 1, fig. 3.

1992b Leguminocarpon type IV.; Hably, p. 175, pl. 3,
figs 4-6, pl. 4, figs 1-6, text-fig. 2d.

Material. Magyaregregy: PBO 2000.317.2—
2000.322.1,2000.399.2,2000.447.1,2000.448.2,

2000.479.2,2000.640.2,2006.500.1,2006.501.1,
Magyaregregy, Vagyom-volgy: PBO 2002.348.1.

Andreéanszky;

Description. Pods up to 5 cm long, 0.7-
1.0 cm wide. Apex and base acute. Two ovate
seeds oriented parallel to fruit axis. Width of
seeds up to 0.7 cm, length up to 1.1 cm. Dis-
tance between seeds up to 1.7 cm. Shape of
fruit elongated, slightly curved. Pod incised
by seed. Venation forms polygonal network
on entire surface of pod. Veins primarily thin,
thicker veins without preferred orientation.

Discussion. The fruit type was figured
and later described by Andredanszky (1955)
as Leguminocarpum mecsekense. Andrean-
szky identified these fruits as Dalbergia pods
and mentioned two types of pods: a common
type with one seed, and another with two
seeds (Andreanszky found only one specimen
of the latter). Later, several specimens with
two seeds were collected by Andreanszky and
also by Palfalvy. Palfalvy (1964, 1965) refers
to it as Dalbergia mecsekensis, without any
description. I and my colleagues found sev-
eral specimens belonging to L. mecsekense at
Magyaregregy. In view of the large collection,
it seems that this species was a characteristic
but not dominant element of the flora. Pods
with one seed are much more frequent than
pods with two seeds. In a review of the Ter-
tiary legumes of Hungary (Hably, 1992b) this

species is given as Leguminocarpon type 1IV.
Similar pods were described from Parschlug
(Kovar-Eder et al., 2004) as Leguminosites
parschlugianus (Unger) Kovar-Eder et Kvacek,
but they differ in shape and in the number of
seeds: L. parschlugianus is asymmetrical and
has 2 or 3 seeds.

Leguminosites palaeogaeus
(Unger) Kovar-Eder et Kvacek

Pl 15, fig. 16

1850a Mimosites palaeogaea Unger; Unger, p. 494.

1864 Mimosa palaeogaea Unger; Unger, p. 34, pl. 11,
fig. 12.

1992b Leguminocarpon type VI., Hably, p. 182, pl. 3,
fig. 3, text-fig. 2f.

2004 Leguminosites palaeogaeus (Unger) Kovar-Eder
et Kvacek; Kovar-Eder et al., p. 74, pl. 9, fig. 1.

Material. Magyaregregy: PBO 2000.459.2,
Abaliget, Kisk§-hegy: PBO 2017.34.1, Magyar-
egregy, Leanykéi-arok: PBO 2016.78.1-2016.79.1,
BK-5419.

Description. Large, strongly or slightly
curved pods. Length up to 9.2 cm, width up
to 1.4 cm. Apex obtuse or missing, base miss-
ing. Seeds rounded, up to 1 cm in diameter,
closely spaced, filling pod from dorsal to ven-
tral suture. Dorsal and ventral sutures thick
through the whole length of the pod.

Discussion. In a review of the legumes of
the Tertiary of Hungary (Hably, 1992b), this
legume form was described as Leguminocarpon
type VI. from Magyaregregy. In the Hungar-
ian Tertiary, the Egerian floras are especially
rich in pods (Hably, 1992b; Selmeczi and Hably,
2009), but these differ from the type occurring
in Magyaregregy. From Parschlug, Kovar-Eder
et al. (2004) described Leguminosites palae-
ogaeus as a new combination. Although this pod
type is rare in the flora, there are several pods
and leaflets of Fabaceae, suggesting that this
family was an important and dominant element
of the Miocene flora of the Mecsek Mts.

Podocarpium podocarpum
(A. Braun) Herendeen

Pl 16, figs 1-12

1850c Dalbergia podocarpa Unger; Unger, p. 185,
pl. 61, figs 1-14.

1859 Podogonium knorrii Heer; Heer, p. 114, 199,
pl. 134, figs 22-26, pl. 135, pl. 136, figs 1-9.

1963 Podogonium oehningense (Koenig) Kirchheimer;
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Riiffle, p. 205, pl. 9, figs 1-14, pl. 22, figs 1-7, 2017 Podocarpium podocarpum (A. Braun) Heren-

pl. 23, figs 2-4, text-figs 21-25. deen; Hably and Meller, p. 139, pl. 2, figs 4-6, 13.

1992a Pod ; k i (A. B Heer; Her- . . .
: er?degjlgf'Z, ﬁgso rlrjl5 ( raun) Heer; Her Material (pods). Abaliget, Kiské-hegy: PBO
1992b Podocarpim podocarpum (A. Braun) Her- 2016.160.2, Magyaregregy: PBO 2000.276.1,
endeen; Herendeen, p. 732. 2000.298.1-2000.316.2, 2000.419.2, 2000.420.2,
1995 Podogonium knorrii (A. Braun) Heer; Erdei, 2000.443.2—-2000.446.1, 2001.746.2, 2006.469.1,
p. 15, figs 10, 11. 2006.565.2, 2017.18.1, 2017.19.2, Magyaregregy,

2004 Podocarpium podocarpum (A. Braun) Her- Kisréti-arok: PBO 2016.125.1
endeen; Kovar-Eder et al., p. 74, PL. 9, figs 8-11. ) R

2010 Podocarpium podocarpum (A. Braun) Her- Material(leaflets). Abaliget, Kisk6-hegy: PBO
endeen; Hably et al., p. 13, fig. 10. 2016.163.1, 2017.29.1, Abaliget, Nyaras-volgy:

3. leaflet, PBO 2004.892.1, 4. leaflet, PBO 2007.35.1, 5. leaf, PBO 2006.567.2, 6. leaflet, PBO 2001.747.2, 7. leaflet, PBO
2000.305.2, 8. leaflet, PBO 2000.313.1, 9. leaflet, PBO 2000.311.2, 10. pod, PBO 2000.298.1, 11. pod, PBO 2001.746.2, 12. pod,
PBO 2006.565.2. Scale bar = 1 cm
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PBO: 2016.34.1, 2016.35.1, Magyaregregy: PBO
2000.276.1, 2000.304.1, 2000.494.1, 2000.495.1,
2001.745.1-2001.750.2, 2001.933.2, 2002.500.2,
2004.887.2—-2004.893.1, 2006.470.1, 2006.471.1,
2006.518.1, 2006.566.2—2006.569.1, 2006.768.2,
2007.34.2, 2007.35.1, 2007.100.2, 2007.112.1,
2007.121.1, 2017.77.1, 2017.138.1, 2018.256.2,
2019.43.1, 2019.46.1, 2019.56.1, Magyaregregy,
Farkasordité-arok: PBO 2006.506.1, Magyareg-
regy, Vagyom-volgy: 2004.143.1, 2004.144.2,
2017.46.2.

Description. One compound leaf and several
leaflets. Rachis of whole leaf 5 cm long. Leaflets
8 pairs, leaflets up to 3.5 cm long and 0.9 cm
wide. Lamina shape elongated oval to lan-
ceolate. Base slightly asymmetrical, rounded
(obtuse) to acute. Apex rounded, rarely emar-
ginate or acute. Margin entire. Venation brochi-
dodromous, camptodromous. Midvein relatively
strong, secondaries fine and dense. At base at
one side of lamina, strong basal vein arises at
acute angle. Pods with up to 2.5 cm long petiole.
Pods up to 2.7 ecm long, 1.1 cm wide, shape of
pod ovate, elongated ovate, with one seed.

Discussion. This is the earliest occurrence
of the species in the Tertiary flora of Hungary.
During the Sarmatian (late Middle Miocene) it
was accompanied mainly by Quercus kubinyil,
Zelkova zelkovifolia and “Parrotia” pristina,
which are all characteristic and dominant taxa
of Sarmatian floras. These species are shared
by nearly all Sarmatian floras (Hably, 1992b;
Erdei and Hir, 2002). During the Pannonian,
P. podocarpum disappeared from the Pannon-
ian Basin (Hably, 1992b) and was not recorded
in the surrounding area after the Sarmatian.
One of its latest occurrences is known from
the late Sarmatian flora of Gratkorn (Hably
and Meller, 2017). Podocarpium podocarpum
mostly inhabited gallery forests under sub-
tropical and warm-temperate climate (Kovar-
Eder et al., 2004). That is suggested as well by
the Gratkorn assemblage, where Podocarpium
seems to have been a member of an edaphic
association occupying habitats close to water.
On the other hand, during the Sarmatian it
was dominant in volcanic floras.

cf. Gleditsia sp.
Pl 17, figs 1-5

1997 cf. Gleditsia sp.; Hably and Kvacek, p. 41, text-

fig. 28, pl. 18, figs 97, 98, pl. 19, figs 102-104.

1850a Evonymus latoniae Unger; Unger, p. 460.

1864 Evonymus latoniae Unger; Unger, p. 11, pl. 2,
fig. 25.
2004 “Evonymus” latoniae Unger; Kovar-Eder et al.,

p- 85, pl. 12, figs 3-5.

Material. Magyaregregy: PBO 2002.600.3,
2016.149.1, 2016.150.2, 2017.111.2-2017.115.3,
2017.127, 2017.134.2, 2017.136.1, 2018.236.1,
2018.237.1-2018.239.1, 2019.51.2, 2019.90.2,
Magyaregregy, Vagyom-volgy: PBO 2018.371.3,
2019.65.2.

Description. Shape of leaflets ovate, moder-
ately or slightly asymmetrical. Lamina length
4.2-7.8 cm, width 1.3-2.5 cm. Base acute, apex
attenuate, final part of apex obtuse. Margin ser-
rate, teeth small, often hooked, some teeth very
small and obtuse. Teeth absent at apical and
basal part of margin. Midvein strong, slightly
curved. Secondaries weak, dense, ending in
tooth apices. Higher venation barely visible.

Discussion. Leaves were described as cf.
Gleditsia sp. in the Pliocene flora of Gérce
(Hably and Kvacek, 1997). Similar leaves were
also mentioned from the flora of Parschlug by
Kovar-Eder et al. (2004). However, the leaf
lamina is not so lanceolate and the teeth of
these leaves are not as serrate (acuminate)
but rather slightly rounded, especially based
on the specimen figured by Unger (1864: pl. 2,
fig. 25). However, the other leaf figured in the
revision of the Parschlug flora (Kovar-Eder
et al., 2004: pl. 12, fig. 4) shows morphology
similar to that of the leaf from Magyaregregy,
as does the leaf mentioned by Unger (1864)
from Radoboj as Prinos radobojanus (Unger,
1864: p. 15, pl. 3, fig. 36). The leaves men-
tioned from Parschlug as Evonymus latoniae
and from Radoboj as Prinos radobojanus pre-
sumably belong to the same species. Since the
taxonomic names established by Unger do not
indicate real botanical affinities, the leaves are
assigned to cf. Gleditsia sp.

Thymelaeaceae

Daphne oeningensis
(A. Braun) emend. Weyland

Pl 17, figs 6-10

1851 Daphne oeningensis A. Braun in Sitzenberger;
Sitzenberger, p. 8.

Ledum limnophyllum Unger; Unger, p. 40,
pl. 12, figs 24, 257, 26.

Daphne; Pimenova, p. 89, fig. 82.

1866

1954
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Plate 17. 1-5. cf. Gleditsia sp., leaflet, 1. PBO 2016.150.2, 2. PBO 2016.149.1, 3. PBO 2017.107.2, 4. PBO 2018.371.3, 5.

PBO 2002.600.2; 6-10. Daphne oeningensis (A. Braun) emend. Weyland, leaf, 6. PBO 2017.123.1, 7. PBO2017.124.1, 8. PBO
2017.126.1, 9. PBO 2017.148.2, 10. PBO 2017.149.2. Scale bar = 1 cm

1965 Daphne limnophylla (Unger) Baikovskaja; Kris-
tofovich and Baikovskaja, p. 111, pl. 32, figs 3-5.

1980 Daphne oeningensis A. Braun; Zastawniak,
p- 74, figs 11:7, 7a.

1985a Daphne oeningensis A. Braun emend. Weyland,;
Hably, p. 114, pl. 32, figs 1-4, text-fig. 23.

Material. Magyaregregy: PBO 2017.122.2—
2017.126.1, 2018.228.1-2018.232.1, 2018.322.2,
2018.323.2, Magyaregregy-Vagyom-vilgy: PBO
2017.148.2, 2017.149.2.

Description. Simple petiolate leaves, peti-
ole up to 1.1 cm. Shape of lamina obovate, lam-
ina length 1.2—4.1 cm, width 0.7-1.3 cm. Apex
rounded, base cuneate to decurrent, margin
entire, midvein strong, straight, higher vena-
tion barely observable.

Discussion. Similar leaves were described
from Hungary from the early Miocene flora of
Ipolytarnéc (Hably, 1985a). From Europe it



88

L. Hably / Acta Palaeobotanica 60(1), 51-122, 2020

was recorded from Miocene floras (Weyland,
1938; Zastawniak, 1980).

Rhamnaceae

Ziziphus paradisiaca (Unger) Heer
Pl 18, figs 1-7, pl. 19, figs 1-7, pl. 20, figs 1, 2

1845b Daphnogene paradisiaca Unger; Unger, p. 227.

1850b Daphnogene paradisiaca Unger; Unger, p. 427.

1850a Daphnogene paradisiaca Unger; Unger, p. (169)
39, pl. 17(38), figs 1-7.

1850a Daphnogene melastomacea Unger; Unger,
p. 38(168), pl. 16(37), fig. 12, pl. 17(38), figs 1-5.

1850a Daphnogene relicta Unger; Unger, p. 38(168),
pl. 18(39), fig. 6.

1853 Ceanothus zizyphoides Unger; Ettingshausen,
p. 76, pl. 25, fig. 26, 36, 38.

1859 Daphnogene paradisiaca Unger; Heer, p. 74,
291.

1859 Zizyphus paradisiacus Unger; Heer, p. 377.

1867 Cinnamomum rossmdssleri Heer; Unger, p. 55,
pl. 7, fig. 32.

1874 Zizyphus paradisiacus Unger; Schimper, p. 219.

1883 Zizyphus integrifolius Pilar; Pilar, p. 106.
pl. 14, figs 22, 23.

1883 Zizyphus paradisiacus Unger; Pilar, p. 107.
pl. 14, figs 14-18, 19.

1943 Zizyphus zizyphoides (Unger) Weyland; Wey-
land, p. 113.

1956 Zizyphus paradisiacus Unger; Pantic, p. 272,
273, pl. 14, figs 1, 2.

1962 Zizyphus zizyphoides (Unger) Weyland;
Givulescu, p. 160, 161, text-figs 162, 163, 255.

1971 Zizyphus ungeri Heer; Fernandez Marron,
p. 101, 102, pl. 7, fig. 7.

1996 Ziziphus paradisiaca (Unger) Heer; Knobloch
and Kvacek, p. 61, pl. 16, figs 1, 2, pl. 17, fig. 8,
pl. 19, fig. 2.

1996 Ziziphus paradisiaca (Unger) Heer; Buzek
et al., p. 37, pl. 21, figs 6, 7.

Material. Kisbattyan: PBO  95.409.1,

2012.1541-2012.156.2, Kisbeszterce: PBO

99.290.2, 2006.401.1, 2006.402.1, 2012.116.1,
2012.120.1, 2012.124.2, 2012.126.2, 2012.129.1,
2012.130.1, 2019.1.2, Magyaregregy: PBO
99.218.1-99.285.1, 99.424.2-99.485.2,
2000.259.2-2000.280.1, 2000.390.1-2000.393.2,
2000.421.2-2000.429.2, 2000.496.1-2000.499.2,
2001.655.2—-2001.658.2, 2001.767.2, 2001.934.3,
2001.935.1, 2002.467.2-2002.470.2, 2002.477.2,
2002.626.1-2002.631.1, 2003.252.1, 2003.500.2,
2006.403.1-2006.410.1, 2006.509.1-2006.511.2,
2006.560.2, 2007.561.2, 2006.761.1-2006.767.2,
2006.776.1, 2007.18.2-2007.21.1, 2007.85.2—
2007.91.2, 2013.260.1, 2015.457.1, 2015.459.1,
2015.460.1, 2015.462.1, 2015.463.1, 2015.477.1,

2015.486.1, 2015.526.1, 2016.133.1, 2016.135.1,
2017.20.2, 2017.76.1, 2018.251.2, 2018.310.2,
2018.370.2, 2019.19.1, 2019.52.1, 2019.58.2,
Magyaregregy, Almas-patak: PBO 2015.467.1,
2015.472.1, Magyaregregy, Farkasordité-arok:
PBO  2006.473.1-2006.477.1,  2006.483.1,
2006.484.1, 2015.437.1, 2015.438.1, 2015.440.1,
2015.446.1-2015.452.1, 2015.458.1, 2015.461.1,
2015.464.1-2015.466.1, 2015.468.1-2015.481.1,
2015.483.1-2015.485.1,2015.487.1, 2015.525.1,
2015.527.1, 2015.535.1-2015.538.1, 2016.40.1,

2016.112.1, Magyaregregy, Leanykdi-arok:
PBO  2015.439.1, 2015.441.1-2015.445.1,

2015.453.1-2015.456.1, 2016.41.1-2016.69.1,
Magyaregregy,Vagyom-volgy: PBO 2002.336.1—
2002.345.1, 2002.359.1, 2002.360.2, 2002.369.2—
2002.371.1, 2004.93.2-2004.107.2, 2007.231.2,
2017.48.1, 2017.49.1, 2017.51.1, 2019.5.2.

Description. Simple leaves up to 8 cm long
and up to 5 cm wide. Petiole up to 2 cm long.
Shape of lamina ovate to elliptic. Apex acute,
base acute to cuneate, in some cases asymmet-
rical. Margin entire to serrate, always entire
at basal part of leaf, whole margin often entire,
apical part of margin serrate in some cases.
Tooth apex obtuse, apical and basal sides of
teeth convex, apical side shorter than basal
side. Sinuses rounded. Leaves trinerved, vena-
tion basal, eucamptodromous. Midvein and two
basal veins strong. Basal veins depart from
petiole and run parallel with margin, closer to
margin than to midvein. Secondaries not vis-
ible, tertiary veins arise from midvein perpen-
dicular to midvein and basal veins. Marginal
tertiary veins run toward margin, forming
marginal loops.

Discussion. Z. paradisiaca is a dominant ele-
ment of the Miocene flora of the Mecsek Mts. It
occurs both in the fish-scale marl layers and in
the volcanic sediments; it is a characteristic spe-
cies of all localities of the Miocene Mecsek flora.
It occurs in Hungary only in these floras, as
a dominant element. Another important region
where this species is similarly dominant is Cro-
atia, with localities including Radoboj (Heer,
1859), Sv. Nedelje, Sused, and Dolje at Vrabce
(Croatia; Pilar, 1883). In Europe it is known as
a rare accessory element at several other locali-
ties: Kumi (Greece; Unger, 1867), the Cheb
Basin (Czech Republic) in bore holes (Buzek
et al.,, 1996), Mydlovary and Olesnik (Czech
Republic; Knobloch and Kvacek, 1996). From the
flora at Kumi it was described as Cinnamomum
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rossmdssleri Heer (Unger, 1867: Taf. 7, fig. 32).
Its occurences suggest that it is characteristic of
Miocene floras, but it had a dominant role only
in the Miocene of the Mecsek Mts and Croatia.
Another Ziziphus species, Z. zizyphoides, is very
common in the early Oligocene flora of Hungary;
it is a dominant element of the floras of the Tard
Clay Formation (Hably, 1979; Hably and Erdei,
2015). This species occured in several European
early Oligocene floras such as Haring (Etting-
shausen 1853: Taf. 25. figs 9-39 as Ceanothus
ziziphoides Unger), Serbia (Mihajlovic, 1985)
and Spain (Hably and Fernandez Marrén, 1998).
The two species never accompanied each other.
Z. zizyphoides is characteristic of the Paleogene,

4l G 6

Plate 18. 1-7. Ziziphus paradisiaca (Unger) Heer, leaf, 1. PBO 2003.252.1, 2. PBO 2007.231.2, 3. PBO 2007.85.2, 4. PBO

and Z. paradisiaca is characteristic of the early
Miocene floras.

Paliurus favonii
PL. 20, figs 3, 4

1847 Paliurus favonii Unger; Unger, p. 147, pl. 50,
figs 7, 8.

1869 Paliurus favonii Unger; Ettingshausen, p. 39,
pl. 50, figs 6, 7.

1971 Paliurus tiliaefolius (Unger) Buzek; Buzek,
p- 74, pl. 33, figs 4, 6, 7, 9-21.

2000 Paliurus favonii Unger; Kvacek and Hurnik,
p- 18, pl. 7, fig. 9, text-fig. 5.6.

2004 Paliurus favonii Unger; Kovar-Eder et al., p. 76,
pl. 11, figs 2, 3, 7.

2002.631.1, 5. PBO 99.242.1, 6. PBO 99.281.1, 7. PBO 99.474.2. Scale bar = 1 cm
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Material. Magyaregregy: PBO 2002.613.2,
2002.614.2.

Description. Trilocular fruits with circular
wing, up to 1.4 cm in diameter; seed 0.45 cm
in diameter.

Discussion. In several European floras the
fruits are accompanied by leaf fossils: e.g.
North-Bohemian Basin (Buzek, 1971; Kvacek
and Hurnik, 2000) and Parschlug (Kovar-
Eder et al., 2004). Leaf remains belonging to

5 R 6
Plate 19. 1-7. Ziziphus paradisiaca (Unger) Heer, leaf, 1. PBO 99.481.2, 2. PBO 2000.392.2, 3. PBO 99.247.2, 4. PBO
2006.561.2, 5. PBO 2000.262.2, 6. PBO 99.277.2, 7. PBO 2000.268.1. Scale bar = 1 cm

Paliurus were not recorded in Magyaregregy.
Winged fruits are also very rare, so they must
have been transported from a longer distance.

Berchemia multinervis (A. Braun) Heer
PL. 20, figs 5-7
1836 Rhamnus multinervis A. Braun; A. Braun in
Buckland, p. 513.

1859 Berchemia multinervis (A. Braun) Heer; Heer
p- 77, pl. 128, figs 9-18.

7
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Plate 20. 1, 2. Ziziphus paradisiaca (Unger) Heer, leaf, 1. PBO 2000.263.2, 2. PBO 2007.86.2; 3, 4. Paliurus favonii Unger,
fruit, 3. PBO 2002.613.2, 4. PBO 2002.614.2; 5-7. Berchemia multinervis (A. Braun) Heer, leaf, 5. PBO 2019.92.1, 6. PBO

2019.94.1, 7. PBO 2017.108.2. Scale bar = 1 cm

1866 Quercus pseudo-laurus Ettingshausen; Ettings-
hausen, p. 60, pro parte, pl. 17, fig. 13.

1881 Berchemia multinervis (A. Braun) Heer; Veleno-
vsky, p. 42, pl. 4, figs 26, 27.

1891 Berchemia multinervis (A. Braun) Heer; Engel-
hardt, p. 188, pl. 12, figs 2, 19-28.

1971 Berchemia multinervis (A. Braun) Heer; Buzek,
p- 73, pl. 32, figs 12-15, pl. 33, figs 22, 23.

2000 Berchemia multinervis (A. Braun) Heer; Kvacéek
and Hurnik, p. 18, pl. 7, fig. 8, text-fig. 4.9, 5.5.

Material. Magyaregregy: PBO 2017.58.1,
2017.108.2, 2017.141.2, 2019.44.1, 2019.45.2,
2019.48.1, 2019.68.2, 2019.69.2, 2019.72.4,
2019.91.1, 2019.92.1, 2019.94.1.

Description. Simple petiolate leaves, shape
of lamina ovate to elliptic. Petiole fragmentary,
length 0.4 cm, lamina up to 3.7 cm long, 1.7 cm
wide. Apex missing, base acute, margin rarely
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or obscurely crenulate-serrulate. Midvein
strong, straight, secondaries dense, diverging
at acute angles, forming regular loops with
each other near margin. Tertiary veins deli-
cate, dense, running at +right angles to midrib.

Discussion. These elliptic rhamnoid leaves
with dense venation are generally assigned to
the genus Berchemia and are compared with
B. scandens (Hill) K. Koch, a liana growing
in swamps of the southeastern United States
(Kvaéek and Hurnik, 2000). It occurs as a rare
accessory element in the Tertiary floras of
Europe (Buzek, 1971; Kvadek and Hurnik,
2000; Sakala, 2000). In the Miocene flora of
the Mecsek Mts it is a rare accessory element.

Sapindaceae

Acer sp. leaf
Pl 21, figs 1-3

Material. Magyaregregy: PBO 2000.281.1,
2002.493.2, 2002.495.1, 2007.75.2, 2007.119.1.

Description. Three-lobed palmate leaves of
various sizes. Apex missing, base cuneate to
rounded or missing. Venation actinodromous.
Three primary veins diverge from base. Mar-
gin damaged, not visible.

Discussion. Some fragmentary leaves
belong to the genus Acer. Unfortunately the
fragments do not show specific characters.
Acer is very common in the Miocene floras
of Europe. In the Mecsek Mts only a few leaf
remains were collected. Maples are frequent
members of riparian forests.

Acer div. sp. fructus
Pl 21, figs 4-9

Material. Magyaregregy: PBO 2002.282.1—
2002.286.2, 2000.394.1, 2002.494.2-2002.497.2,
2015.488.1-2015.491.1, 2015.534.1, 2016.123.1,
2016.298.2,2017.17.1, cf. 2018.233.1, 2019.78.1,
Magyaregregy, Leanykéi-arok: PBO 2016.122.1,
Magyaregregy, Vagyom-volgy: PBO 2002.353.2,
2004.124.2, 2004.125.2.

Description. Length of winged fruits up to
3 cm. Shape of wings and seeds and venation
varying between specimens.

Discussion. The samaras clearly belong
to different species. At least four different

groups can be distinguished. Classification of
the samaras to species level requires preserva-
tion of the internal structure (Mai 1983, 1984;
Kovar-Eder et al., 2004). These fruits are pre-
served only as impressions, and no internal
structure is observable.

Anacardiaceae

Cotinus sp.
Pl 21, fig. 10

Material. Magyaregregy: PBO 2017.120.2,
2017.121.2, Magyaregregy, Vagyom-volgy:
PBO 2017.50.2.

Description. Simple petiolate leaf, whole
length 8.2 cm. Original length of lamina ~7 cm,
width 3.5 cm. Petiole 1.5 cm long, 0.4 cm wide.
Shape of lamina roundish, broadly ovate, mar-
gin entire. Apex acuminate or missing, base
decurrent. Venation brochidodromous. Mid-
vein strong, secondaries thin, bifurcating near
margin, forming loops.

Discussion. Similar leaves were mentioned
from Parschlug (Kovar-Eder et al., 2004)
as Cotinus (?) aizoon (Unger) Kovar-Eder
et Kvacek. The specimen from Magyaregregy
differs from C. aizoon in having a much wider
petiole and more widely spaced secondaries.
Cotinus was mentioned from the Pliocene flora
of Gérce (Hably and Kvacéek, 1997); the shape
and venation of this specimen are very similar
to those of the specimen from Magyaregregy.

Rhus sp.
Pl 21, figs 11, 12

Material. Magyaregregy: PBO 2017.128.3,
2017.129.1.

Description. Trifoliate, alternate leaves.
Base of leaflet decurrent, apex cuneate, mar-
gin serrate. Teeth irregular, tooth apices acute.
Venation semicraspedodromous. Midvein strong,
secondaries arise from midvein at irregular dis-
tances, forming loops near margin, and develop-
ing short veins ending in tooth apices.

Discussion. Comparable leaves are devel-
oped by the extant Rhus aromatica L., which
is a deciduous woody shrub that can grow up to
2—4 m high. The species is distributed in Can-
ada and the United States. It grows in uplands,
open woods, fields, barrens and rocky cliffs.
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Plate 21. 1-9. Acer sp., 1. leaf, PBO f, PBO 2002.495.1, 3. leaf, PBO 2002.281.1, 4. fruit, PBO 2002.494.2,
5. fruit, PBO 2000.282.1, 6. fruit, PBO 2002.497.2, 7. fruit, PBO 2004.125.2, 8. fruit, PBO 2000.286.2, 9. fruit, PBO 2000.285.2;
10. Cotinus sp., leaf, PBO 2017.50.2; 11, 12. Rhus sp., leaf, 11. PBO 2017.128.3, 12. PBO 2017.129.1; 13-18. Ailanthus confucii
Unger, fruit, 13. PBO 99.414.1, 14. PBO 97.93.2, 15. PBO 97.63.2, 16. PBO 97.79.2, 17. PBO 99.415.2, 18. PBO 2001.751.2

.
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Simaroubaceae

Ailanthus confucii Unger
Pl 21, figs 13-18

1850c Ailanthus confucii Unger; Unger, p. 23, nom.

nudum.

1859 Ailanthus Confuci Unger in Heer; Heer, p. 87,
Pl. 127, fig. 36.

1862 Rhopalospermites strangeaeformis Saporta;
Saporta, p. 258, Pl. 8, fig. 7.

1866 Ailanthus confucii Unger; Unger, p. 54, Pl. 17,
figs 6, 7.

1867 Ailanthus oxycarpa Saporta; Saporta, p. 111,
Pl 14, fig. 2.

1882 Ailanthus confucii Unger; Staub, p. 39, Pl 4,
fig. 2 (non 3).

1953 Ailanthus confucii Unger; Pélfalvy, p. 175 (non
figured).

1959 Ailanthus confucii Unger; Andreanszky, p. 155,
Pl 67, fig. 2, text-fig. 181.

1964 Ailanthus confucii Unger; Palfalvy, p. 187 (non
figured).

2001 Ailanthus confucii Unger; Hably, p. 208, pl. 1,
figs 1-10.

2004 Ailanthus confucii Unger; Kovar-Eder et al.,
p- 82, pl. 11, fig. 11.

Material. Magyaregregy: PBO 97.63.2—

97.97.1, 97.152.2, 97.153.1, 97.178.1-97.185.2,
99.413.2-99.416.2,  2000.199.1-2000.205.2,
2000.288.2,2000.401.1-2000.410.1,2000.458.1,
2001.748.3,2001.751.2,2001.761.2,2001.926.1—
2001.928.2,2002.500.2, 2002.540.2, 2006.564.2,
2006.739.2-2006.744.1, 2007.25.2-2007.29.2,
2007.40.2-2007.48.1, 2016.148.1, 2018.272.2,
2019.9.3, 2019.37.2, 2019.82.2, Magyaregregy,
Lesnykéi-arok: PBO 2006.456.1-2006.459.1,
2016.65.1, 2016.70.1, 2016.70.1.

Description. Samaras elongated ovate,
elliptic to obovate, 17-29 mm long, 4-8 mm
wide. Apex and base acute. Single seed situ-
ated in +middle of fruit. Samaras not or
slightly emarginate in seed region. Shape of
seeds ovate, longitudinal axis of seed parallel
with that of samara. Strong vein running from
base up to seed; some fruits having another
strong vein in middle of samara. Several thin
veins run from seed towards apex and base,
some of them anastomosing.

Discussion. A. confucii is a dominant ele-
ment in the Mecsek flora, but in the other flo-
ras of Hungary only one specimen was found
in the Sarmatian flora of Erdébénye (Andrean-
szky, 1959). Ailanthus confucii is the most com-
mon species of the genus Ailanthus recorded in

the European Miocene, including Radoboj, Aix-
en-Provence, Bois d’Asson and other localities.
Fruits of A. confucii were documented in the
early Miocene Cypris Shale flora (Btzek et al.,
1996), the early-middle Miocene Mydlovary
Formation (Knobloch and Kvadéek, 1996) and
the Miocene flora of Parschlug (Kovar-Eder
et al., 2004).

Ailanthus mecsekensis Hably
Pl 22, figs 1-9

2001 Ailanthus mecsekensis Hably; Hably, p. 209,
pl. 2, figs 1-6, pl. 3, fig. 8.

Material. Kisbattyan: PBO cf. 2012.169.2,
Magyaregregy: PBO 97.98.1, 97.100.2, 97.101.1,
97.102.1, 97.103.1, 97.104.2, 97.184.2, 97.185.2,
2000.204.1, 2000.416.2, 2000.457.1, 2000.484.2,
2002.461.2-2002.466.1, 2002.476.2, 2002.590.2,
2002.596.2, 2006.461.1, 2007.124.2, 2013.262.1,
2017.73.1, 2017.132.2, 2017.133.2, 2018.235.2,
2019.48.1, Magyaregregy, Leanykdéi-arok: PBO
2016.76.1, 2016.77.2, Magyaregregy, Vagyom-
volgy: PBO 2017.144.2.

Description. Leaflets 6.5-10.5 cm long,
1.7-3.5 cm wide, with 0.7-2.0 cm long petiole.
Lamina lanceolate, strongly asymmetrical,
apex acute, base acute, asymmetrical, decur-
rent. Margin toothed, exceptionally undulate
except for concave side of asymmetrical leaf-
lets being entire-margined at basal part. Teeth
obtuse to acute, irregular, coarser at convex
basal part than at apical part. Venation semi-
craspedodromous, venation near entire or
undulate margin brochidodromous. Midvein
strong, slightly curved. Secondary veins thin,
straight, barely visible, running nearly per-
pendicular or at obtuse angles to midvein.

Discussion. Fossil leaves of Ailanthus Desf.
have frequently been mentioned in the liter-
ature. From the late Oligocene flora of Rott,
Weyland (1938) described a leaf as A. ailan-
thifolia (Weber) Weyland (= Rhus ailanthifo-
lia C.O. Weber, 1852). From Socka, Quercus
urophylla (Unger, 1850c) and Sapindus Pythii
(Unger, 1860) were published. Saporta (1867)
also published an asymmetrical leaf with
a toothed margin from southeastern France
and assigned it to A. oxycarpa Saporta, that
is, under the same name as the fruit. From
Kleinsaubernitz bei Bautzen (Germany),
Walther (1999) described Ailanthus preschert;
from Parschlug, Kovar-Eder et al. (2004)
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Plate 22. 1-9. Ailanthus mecsekensis Hably, leaflet, 1. PBO 97.104.2, 2. PBO 2007.124.2, 3. PBO 2002.463.2, 4. PBO 97.100.2,
5. PBO 2002.596.2, 6. PBO 97.185.2, 7. PBO 2002.590.2, 8. PBO 97.103.1, 9. PBO 2002.590.2. counterpart. Scale bar = 1 cm
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reported Ailanthus pythii (Unger) Kovar-Eder
et Kvacek.

Ebenaceae

Diospyros? microcalyx
(Ettingshausen) Kvaéek et Teodoridis

Pl. 23, figs 1-4

1868 Macreightia microcalix Ettingshausen; Ettings-
hausen, p. 46, pl. 39, figs 3-5.

2001 Macreightia microcalyx Ettingshausen; Hably
et al., p. 28, pl. 19. figs 3, 4, P1. 20, fig. 3.

2011 Diospyros? microcalyx (Ettingshausen) Kvacek
et Teodoridis; Kvacek and Teodoridis, p. 104,
pl. 13, figs 10-18.

Material. Magyaregregy: PBO 2019.27.1,
2019.29.2, 2019.89.1, Magyaregregy, Vagyom-
volgy: PBO 2019.28.2.

Description. Length of stem/pedicel up to
0.6 cm, flowers 0.6-1.3 cm long, 0.4-0.9 cm
wide, detached tripartite or four calyces later-
ally compressed. Shape of sepals ovate, apex
acute, base rounded.

Discussion. The specimens vary greatly in
size. Similar fossils were reported from the
late Eocene flora of Ku¢lin and were assigned
by Ettingshausen (1868) to Diospyros subgen.
Macreightia. In revising the flora, Kvacek and
Teodoridis (2011) could not verify Ettingshaus-
en’s view, due to poor preservation of the fossil
remains. In Kuélin it is a frequent fossil but in
Magyaregregy a very rare element.

Malvaceae

Sterculia sp.
PL. 23, figs 7-9

Material. Magyaregregy: PBO 2013.183.2,
2017.109.1.

Description. Original length of leaves up
to 8 cm, original width up to 6 cm. Shape of
lamina oval, base slightly cordate. Apex atten-
uate. Venation camptodromous, brochidodro-
mous. Midvein strong, first pair of secondar-
ies (basal veins) diverges from base. Distance
between first and second pairs of secondaries
larger than distance between higher second-
aries. Margin entire except for one large side
lobe/tooth on one side of leaf. First secondary
vein ends in side lobe/tooth.

Discussion. Leaf morphology suggests that
it may represent the genus Sterculia.

Tilia sp.
Pl. 23, fig. 6

Material. Magyaregregy: PBO 2007.111.1.

Description. Fragmentary bract with peti-
ole. Petiole 1.6 cm long, bract fragment 4.6 cm
long, original length ~6 cm. Width 1.8 cm meas-
ured close to base, apparently the widest part
of the bract. Shape of bract elongate, tapering
apically. Margin entire, slightly wavy. Midvein
very strong in basal part, upwards damaged.
Secondaries widely spaced, irregular, forming
loops along margin.

Discussion. Tilia is frequently represented
by leaves, infructescences, bracts and pollen in
Tertiary floras of the Northern Hemisphere. In
Europe it is a rare accessory element, mainly
in Miocene floras. In the early Miocene flora of
the Cypris Shale (western Bohemia) an elon-
gate bract was also described (Buzek et al.,
1996) as Tilia sp. This type of bract as well as
the one from Magyaregregy may belong to the
B type according to the classification outlined
by Manchester (1994).

From the European Oligocene of Manosque
(France) and Bechlejovice (Bohemia), differ-
ent broadly oval bracts were described as Tilia
brassicoides (Kvaéek and Walther, 2004). From
Parsclug, T. longebracteata was described by
Kovar-Eder et al. (2004). Leaves are much more
frequent in the Tertiary floras of Europe but
they always occur as a rare accessory element.

Craigia bronnii
(Unger) Kvacek, Bizek et Manchester

Pl 23, figs 5, 10

1837-38 Ulmus (?Europaea) Bronn; Bronn, p. 14,
pl. 35, fig. 12, p. 864, (nom. inval.).

1845-47 Ulmus bronnii Unger; Unger, p. 100, pro

parte, pl. 26, figs 2—4.

Pteleaecarpum bronnii (Unger) Weyland; Wey-

land, p. 130, pl. 21, fig. 5, text-figs 5-9.

Pteleaecarpum europaeum (Unger) Buzek

et Erw. Knobloch; Knobloch, p. 123, pl. 23,

figs 3, 3a, pl. 44, fig. 5.

Pteleaecarpum europaeum (Bronn) Buzek

et Erw. Knobloch; Bazek, p. 70, pl. 31, figs 1-21.

Craigia bronnii (Unger) Kvacek, Buazek et Man-

chester; Kvacek et al., p. 522.

Craigia bronnii (Unger) Kvacek, Buzek et Man-

chester; Sakala, p. 63, pl. 6, fig. 6.

2002a Craigia bronnii (Unger) Kvacek, Buzek et Man-

chester; Kvacek et al., p. 1, pl. 2, figs 1, 2, 4-10.

Craigia bronnii (Unger) Kvacek, Bazek et Man-

chester; Kvacek, p. 162, Fig. 3: 1-6.

1948

1969

1971

1991

2000

2004
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2004 Craigia bronnii (Unger) Kvaéek, Bazek et Man-
chester; Kvadek and Walther, p. 18, pl. 9,
figs 5-7, text-fig. 13.10.

Craigia bronnii (Unger) Kvadek, Buzek et Man-
chester; Kovar-Eder et al., p. 66, pl. 6, figs 16, 17.

2004

Material. Magyaregregy,
PBO 2004.128.2, 2007.236.2.

Vagyom-volgy:

Description. Isolated oval-obovate capsule
valves, valves 1.5 cm long, 1-1.1 cm wide, with
central locular area surrounded by winged
board. Wing prominently reticulate-veined;

B ' 16

Plate 23. 1-4. Diospyros? microcalyx (Ettingshausen) Kvadek et Teodoridis, flower, 1. PBO 2019.27.1, 2. PBO 2019.28.2,

main veins originate from distinct middle line,
running radially, mostly straight, anastomo-
sing with cross veinlets of higher order. Seed
cavity two-loculed, oval to obovate in outline.
Seeds not observed.

Discussion. Among the more than a thou-
sand fossils, only two valves were found at the
Magyaregregy, Vagyom-volgy site. The genus
Craigia is represented by two living species
growing in southern China and North Vietnam.
These trees grow on calcareous basement in

3. PBO 2019.28.2. counterpart, 4. PBO 2019.89.1; 5. Craigia bronnii (Unger) Kvadek, fruit, PBO 2004.128.2; 6. Tilia sp., bract,
PBO 2007.111.1; 7-9. Sterculia sp., leaf, 7. PBO 2013.183.2, 8. PBO 2017.109.1, 9. PBO 2013.183.2, counterpart; 10. Craigia
bronnii (Unger) Kvacek, fruit, PBO 2007.236.2; 11-17. Gordonia sp., winged seed, 11. PBO 2018.369.1, 12. PBO 2002.618.1,
13. PBO 2017.100.2, 14. PBO 2017.101.2, 15. PBO 2007.22.2, 16. PBO 2017.98.1, 17. PBO 97.142.1. Scale bar = 1 cm
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broad-leaved evergreen and deciduous mixed
forest at 1400-1700 m a.s.l., mainly in humid
climate (Sakala, 2000).

Oleaceae
cf. Fraxinus sp. fruit

Material. Magyaregregy: PBO 2002.619.2.

Description. Fruit with distal wing, elon-
gate in shape, 1.7 cm long, 0.6 cm wide, apex
and base missing. Venation fine, parallel,
without distinct midvein. Fruit body dark,
structureless, 0.6 cm long, 0.2 cm wide.

Discussion. Poor preservation prevents com-
parison with fossil and modern species. Among
the numerous fossils only one specimen repre-
sents this genus. In the Miocene flora of the
Mecsek Mts it probably was rare. Leaf remains
do not occur in the area. Fraxinus fruits have
been mentioned from Central Europe from the
Pétipsy Area, North Bohemian Basin (Buzek,
1971), from the Cypris Shale (western Bohe-
mia) (Buzek et al., 1996), from baked rocks of
North Bohemia (Kvacek and Hurnik, 2000) as
Fraxinus macroptera, from Parschlug (Kovar-
Eder et al., 2004) as Fraxinus primigenia, and
from several other localities. It was generally
a rare accessory element, but occasionally
a dominant element as at Reith bei Unterstor-
cha, Austria (Kovar-Eder and Krainer, 1991).

Apocynaceae

Nerium sp.
Pl. 24, figs 24

Material. Abaliget, Kiské-hegy: PBO
2017.33.1, Magyaregregy: PBO 2002.600.3,
2016.132.1-2016.140.1,2016.147.1,2016.284.2—
2016.289.1, 2016.314.2, 2017.59.2, 2017.110.1,
2017.137.1, 2018.251.2, 2018.252.2, cf.
2019.68.2, 2019.72.4.

Description. Simple coriaceous leaves, width
up to 1.6 cm, length 11.2 cm. Lamina shape nar-
row oblong to lorate, apex acute to obtuse, base
cuneate to decurrent, margin entire. Petiole
strong, straight. Midvein strong, straight, sec-
ondaries densely spaced, very thin, of almost the
same thickness, originating at wide angles, run-
ning parallel and forming loops near margin.

Discussion. Similar leaves were described
from Parschlug (Kovar-Eder et al., 2004) as

Nerium sp. In the European Tertiary, espe-
cially in the Miocene, it was recorded at some
localities from Germany, Bulgaria and Roma-
nia (Kovar-Eder et al., 2004). Nerium was an
evergreen, drought-tolerant, accessory element
in the flora of the Mecsek Mts.

Nyssaceae

Nyssa gyoergyi Hably sp. nov.
Pl. 25, figs 1, 2

Holotype. PBO 2017.155.2.
Paratype. PBO 2017.95.2.

Derivatio nominis. In honour of Dr
Gyorgy Szakmany, geologist, a collector at
Magyaregregy through many years.

Locus typicus and stratum typicum.
Vagyom-valley near Magyaregregy village,
Baranya County, Mecsek Mts, Hungary; fish-
scale-bearing clay marl belonging to the Feked
Formation, Koml6 Claymarl Member, dated as
Karpatian (late Burdigalian).

Diagnosis. Simple, relatively large leaves,
shape elliptic, base asymmetric cuneate. Mar-
gin densely and regularly serrate, teeth small
and simple. Venation semicraspedodromous,
secondaries bifurcating, forming Y shape, join-
ing in loops. Intersecondaries depart between
secondaries.

Description. Simple leaves, lamina shape
elliptic, length of lamina up to 9.7 cm, width
up to 5.0 cm. Base asymmetric, cuneate, apex
not preserved. Venation semicraspedodro-
mous, midvein strong, especially thick at basal
part of lamina, secondaries regular, bifurcat-
ing, forming Y shape 1-1.8 cm from margin
and ending in tooth apices. Secondaries often
forming several loops. Between secondaries,
intersecondaries depart from midvein. Margin
densely and +regularly serrate. Teeth small,
both apical and basal sides of teeth concave,
tooth apex acute, sinuses angular.

Discussion. In the fossil record, Nyssa haid-
ingeri (Ettingshausen) Kvacéek et Buzek is the
most frequent fossil species of Nyssa. Leaves
of this species are entire-margined, unlike the
leaves from Magyaregregy, which are toothed.
On the other hand, the venation is very sim-
ilar in the two species (see also Kvacek and
Buzek, 1972: pl. 2, fig. 2). Nyssa cf. haidingeri
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Plate 24. 1. Nyssa gergoei Hably sp. nov., leaf, paratype, PBO 2002.638.1, 2—4. Nerium sp., leaf, 2. PBO 2017.59.2, 3. PBO
2016.133.1, 4. PBO 2016.286.2; 5-8. Nyssa gergoei Hably sp. nov., leaf, 5. paratype, PBO, 2017.55.2, 6. paratype, PBO,
2013.190.1, 7. holotype, PBO 2013.184.1, 8. paratype, PBO 2016.308.2. Scale bar = 1 cm
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was described from the North Bohemian Basin
(Kvacek and Buzek, 1972) and later mentioned
from several localities including Wackersdorf,
Germany (Knobloch and Kvacek, 1976), and
North Bohemia (Kvaéek and Hurnik, 2000).
Leaves of some extant Nyssa species have
a serrate leaf margin (e.g. Nyssa sinensis) or
the leaves are variable, both entire-margined
and serrated. In the Mecsek flora, several
fruits and leaves represent the genus Nyssa,
but this species occurs only in the Magyaregr-
egy, Vagyom-volgy locality.

Nyssa gergoei Hably sp. nov.
Pl. 24, figs 1, 5-8

Holotype. PBO 2013.184.1, PL. 24, fig. 7.

Paratype. PBO 2002.638.1, 2013.190.1,
2016.308.2, 2017.55.2, Pl. 24, figs 1, 5, 6, 8.

Derivatio nominis. In honour of Dr
Gerg6 Szakmany, a collector at Magyaregregy
through many years.

Locus typicus and stratum typicum.
Outcrop near Magyaregregy village, Baranya
County, Mecsek Mts, Hungary; fish-scale-bear-
ing clay marl belonging to the Feked Forma-
tion, Koml6é Claymarl Member, dated as Kar-
patian (late Burdigalian).

Diagnosis. Large leaves, shape ovate to obo-
vate, base cuneate, apex acute. Margin entire
at least in basal third of lamina, teeth very
large at apical part of lamina. Apex of teeth
obtuse. Midvein strong, secondaries bifurcate
near margin, joining each other, forming loops
and ending in tooth apices.

Description. Simple leaves up to 10.5 cm
long and 9 cm wide, rarely with short (0.8 cm)
petiole. Lamina shape generally ovate, rarely
obovate, base cuneate or not preserved, apex
acute or often damaged. Midvein strong, sec-
ondaries thin, bifurcating near margin, joining
each other, forming loops and ending in tooth
apices. Margin entire at basal third of lamina,
in some cases entire up to apical third of lam-
ina. Teeth small and irregular at middle part
of lamina, teeth very large at apical part of
lamina. Apex of large teeth obtuse.

Discussion. These leaves differ in many
aspects from the two above-mentioned Nyssa
species as well as from the frequently described
fossil species Nyssa haidingeri; especially the

teeth are very characteristic for this species.
The genus is a characteristic member of wet-
land forests. In the Mecsek Mts it probably
occurred together with other swamp elements
such as Glyptostrobus europaeus and Myrica
lignitum.

Nyssa sp. 1 leaf
Pl 25, fig. 3

Material. Magyaregregy: PBO 97.71.2.

Description. Simple leaf, lamina 9.9 cm
long, 6.5 cm wide, lamina shape ovate, base
asymmetric, cuneate, apex not preserved.
Midvein strong, especially thick at basal part.
Secondaries bifurcate near margin, forming
a Y shape and ending in tooth apices. Margin
irregularly toothed, teeth large, apical and
basal sides of teeth concave or straight.

Discussion. This leaf differs from Nyssa ger-
goei Hably first of all in the leaf margin pattern,
but also in shape and venation. Intersecondar-
ies are not observable in this single specimen.

cf. Nyssa div. sp.

Material. Magyaregregy: PBO cf. 2002.637.1,
2017.54.2, 2019.20.1, Magyaregregy, Farkasor-
dit6-arok: PBO 2006.478.1, cf. 2006.508.1.

Description. Small leaf fragments showing
characters of Nyssa.

Discussion. These leaves could belong to
one of the above-mentioned species, but poor
preservation prevents more precise determina-
tion of their systematics.

Nyssa sp. endocarp
Pl. 25, figs 4-10

Material. Magyaregregy: PBO 2002.639.4,
2002.640.2-2002.645.2, cf. 2017.56.1, cf.
2017.57.1, cf. 2017.136.1, 2019.4.1, Magyar-
egregy, Farkasordité-arok: PBO 2006.507.1,
Magyaregregy, Vagyom-volgy: 2004.137.1,
2007.234.2.

Description. Secondarily compressed endo-
carps, almost oval in outline, up to 1.7 cm long
and 1.2 em wide. Rounded at one end, narrowed
to a point at the other. Longitudinal ribs on sur-
face visible in some but not all specimens.

Discussion. Flattened Nyssa endocarps
were mentioned from Bohemia (Buzek, 1971;
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Plate 25. 1, 2. Nyssa gyoergyi Hably sp. nov., leaf, 1. holotype, PBO 2017.155.2, 2. paratype, PBO 2017.95.2; 3. Nyssa sp. 1,

= 10)0

leaf, PBO, 97.71.2; 4-10. Nyssa sp., endocarp, 4. PBO 2002.642.1, 5. PBO 2002.643.1, 6. PBO 2002.645.2, 7. PBO 2002.644.2,
8. PBO 2002.640.2, 9. PBO 2017.56.1, 10. PBO 2017.57.1. Scale bar = 1 em

Kvaéek and Hurnik, 2000) as Nyssa sp.
Also described from Bohemia, on the basis
of a complete endocarp, was Nyssa ornitho-
broma Unger (Buzek et al., 1996). Generally,
complete endocarps are required for determi-
nation of Nyssa endocarps to species level.
Unfortunately, at Magyaregregy only com-
pressed specimens are available.

Ranunculaceae

Clematis csabae Hably sp. nov.
Pl. 26, figs 1, 2
Holotype. Magyaregregy: PBO 2017.106.2.
In honour of Dr

Derivatio nominis.

Csaba Szakmany, a collector at Magyaregregy
through many years.

Locus typicus and stratum typicum.
Outcrop near Magyaregregy village, Baranya
County, Mecsek Mts, Hungary; fish-scale-bear-
ing clay marl belonging to the Feked Forma-
tion, Koml6 Claymarl Member, dated as Kar-
patian (late Burdigalian).

Diagnosis. Lamina asymmetric, base acumi-
nate, apex acute, margin irregularly serrate.
Teeth simple, large. Midvein strong, two basal
veins depart from base, joining secondaries in
upper third of lamina and forming loops.

Description. Lamina asymmetric, ovate,
1.6 cm long, 1.0 cm wide. Base acuminate,
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Plate 26. 1, 2. Clematis csabae Hably sp. nov., leaf, holotype, 1. PBO 2017.106.2, 2. PBO 2017.106.2. counterpart; 3-5. Arbutus
sp., leaf, 3. PBO 97.94.2, 4. PBO 2013.193.2, 5. PBO 2002.611.2; 6-8. Smilax weberi P. Wessel, leaf, PBO 2002.616.1, 7. PBO
2006.529.1, 8. PBO 2002.615.1; 9. Cladiocarya sp., fruit, PBO 2017.17.1. Scale bar = 1 cm

apex acute, margin asymmetric serrate. Teeth
asymmetrically arranged: on one side of
lamina, occurring only on apical part; on the
other side, teeth located along whole length
of lamina. Teeth simple, large, apical side of

teeth shorter than basal side. Sinuses angular,
tooth apex acute. Midvein strong. Two basal
veins depart from base, joining secondaries
and forming loops in upper third of lamina;
in lower two-thirds, no secondaries branching
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from midvein. Tertiary venation observable
between basal veins and midvein. Epimedial
tertiaries alternate percurrent. From basal
veins, thinner veins branch, ending in tooth
apices.

Discussion. The gross morphology of the
leaf recalls that of Celtis leaves but many traits
distinguish them. The shape of Celtis leaves is
slightly asymmetric: secondary veins depart
from the midvein at acute (low) angles and are
curved as running towards the margin. Ter-
tiary veins are epimedial, opposite percurrent.
The margin is regularly toothed on both sides
of the leaf.

Most of the modern Clematis species are
lianas, occurring in the Northern Hemisphere.
Several species are deciduous, but evergreen
species are also known. Fossil Clematis is rare
in Tertiary floras. Fossil leaves of this genus
have not been described in the palaeobotanical
literature. Seeds of C. flammula fossils were
mentioned by Szafer (1961) from the Miocene
Flora of Stare Gliwice in Upper Silesia. The
earliest reliable fossilized fruits of Clematis
in the Oligocene of Western Europe were pub-
lished by Reid and Chandler (1926) from the
Bembridge flora and by Weyland (1938) from
Germany. Clematis is a very rare element in
the Miocene flora of the Mecsek Mts. Among
the 10 000 specimens only one occurred; it was
found in the largest locality.

Ericaceae

Arbutus sp.
Pl. 26, figs 3-5

Material. Magyaregregy: PBO 97.94.2
2002.611.2, 2013.193.2, 2013.195.2.

Description. Simple petiolate leaves. Length
of petiole up to 1.9 cm. Lamina obovate, up
to 8.5 cm long, 3.2 cm wide. Base cuneate to
rounded, apex acute, margin densely and regu-
larly serrate except at basal part. Teeth among
each other a bit irregular, small, simple, tooth
apices acute to rounded. Apical side of teeth
shorter than basal side, convex to straight,
basal side convex. Venation semicraspedodro-
mous. Midvein strong. Secondaries much thin-
ner than midvein, forming loops near margin,
where veins arise from secondaries and termi-
nate in teeth. Thin intersecondaries between
secondaries.

Discussion. A fossil leaf was documented
by Andreanszky (1962) as Arbutus praeunedo
from the late Oligocene (Egerian) flora of Eger,
Wind brickyard. From the late Miocene/Plio-
cene flora of Kodor, Kolakovski (1964) described
leaves as Arbutus elegans; these show similari-
ties to our specimens. Most modern members
of Arbutus are native to warm-temperate Med-
iterranean regions (e.g. Canary Islands).

Smilacaceae

Smilax cf. weberi
P. Wessel in P. Wessel et C.O. Weber

Pl. 26, figs 6-8

1847 Smilacites grandifolius Unger; Unger, p. 129,
pl. 40, fig. 3.

1855 Smilax grandifolia (Unger) Heer; Heer, p. 82,
pl. 30, fig. 8.

1855 Smilax weberi P. Wessel;, Wessel and Weber,
p- 127, pl. 21, fig. 1.

1971 Smilax weberi P. Wessel; Buzek, p. 89, pl. 44,
figs 1-5, pl. 45, figs 1-4, text-fig. 14.

1975 Smilax weberi P. Wessel; Christensen, p. 21,
pl. 5, figs 1-8, pl. 6, figs 2, 4-6, text-figs 6A-F,
7, 8.

1976 Smilax weberi P. Wessel; Knobloch and Kvacek,

p- 85, pl. 39, figs 1, 3, 6, 7, pl. 40, figs 1-3.
1992a Smilax weberi P. Wessel; Hably, p. 204, pl. 2,
figs 5, 6.
Smilax weberi P. Wessel; Hably, p. 71, pl. 32,
figs 3, 4.

Material. Magyaregregy: PBO 2002.615.1,
2002.616.1, Magyaregregy, Almas-patak: PBO
2006.529.1.

2013

Description. Simple leaves, original length
of leaves up to 8 cm, fragments up to 6 cm,
width 7.4 cm. Lamina broadly ovate to ovate,
apex acute, base missing, margin entire.Vena-
tion campylodromous. In broadly ovate leaf
5, in ovate leaf 3 primary veins, lateral pri-
mary veins slender, curving upwards, bend-
ing towards apex of lamina. Between lateral
(marginal) primary vein and margin, marginal
tertiary veins running toward margin, forming
marginal loops.

Discussion. In the Miocene flora of the Mec-
sek Mts, Smilax leaves appear in both fish-scale
marl and volcanic (rhiolitic tuff) sediments.
Smilax weberi is known from the Egerian of
Hungary (Hably, 1990) up to the Pannonian
(Hably, 1992a, 2013) as a relict species. Later
in the early Miocene it occurs in Ipolytarnéc
(Hably, 1985a). From the Sarmatian, several
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species of Smilax were described by Andrean-
szky (1959); some of them (e.g. S. borsodensis
Andreanszky) seem to be identical to S. weberi.
Smilax is a warm-temperate, thermophilous
liana.

Cyperaceae

Cladiocarya sp.
PL. 26, fig. 9

1996 Cladiocarya sp.; Buzek et al.,, p. 45, pl. 30,
figs 1-4, 7-11.

Material. Magyaregregy: PBO 2017.17.1.

Description. Fruit, shape of fruit rounded,
slightly oval with elongate apex; 0.25 cm long
including elongate apex, 0.11 cm wide.

Discussion. From the Miocene flora of the
Cypris shale (western Bohemia), Btzek et al.
(1996) described several species of the genus
and many specimens as Cladiocarya sp. The
fruit without a petiole and with an elongate
apex is similar to specimens illustrated and
described as Cladiocarya sp. The occurrence of
Cladiocarya confirms the presence of aquatic
plants in the Miocene flora of the Mecsek Mts.

Arecaceae

Palmacites sp.
Pl 27, fig. 1

Material. Magyaregregy: PBO 2000.490.2.

Description. Leaf palmate, lacking costa or
extension of petiole into blade. Petiole 6.9 cm
long, 0.6 cm wide. Lamina very fragmentary:
only base, attachment of petiole and basal part
of segments preserved. Original length of lam-
ina ~10 cm.

Discussion. According to Read and Hickey’s
fossil palm leaf classification (Read and Hickey,
1972), this palm leaf fragment is assigned to
Palmacites. A similar palm leaf was reported
from Hungary, from the Sarmatian flora of
Erdébénye, mentioned as Sabalites (Erdei and
Hir, 2002), which is in fact also pure palmate,
not costapalmate. From the early Miocene
flora of Ipolytarnéc, Hably (1985a) described
palmate leaves as Sabal major, but the attach-
ment of the lamina and the petiole is not well
preserved or is lacking in the specimens. Palms
generally indicate warm subtropical climate.

Monocotyledonae gen. et sp.
Pl. 27, figs 24

Material. Kisbattyan: PBO 2012.160.2,
2012.161.1, Magyaregregy: PBO 2016.295.2,
2017.8.2-2017.12.1, 2017.66.1, 2017.76.1,
2017.77.1, 2017.127.2, 2017.137.1, 2017.138.1,
2018.240.2, 2018.245.1, 2018.252.2, 2018.254.1,
2018.255.1,2018.258.1,2018.266.2,2018.2727.2,
2018.284.2, 2018.285.2, 2018.302.2-2018.303.2,
2018.321.1, 2019.16.1, 2019.20.1, 2019.22.3,
2019.23.2, 2019.51.2, 2019.54.1, 2019.66.1,
2019.71.1, 2019.74.2, 2019.78.1, 2019.85.2,
2019.87.1, Magyaregregy, Farkasordité-arok:

PBO  2006.473.1, 2006.490.1-2006.493.1,
2016.146.2, Magyaregregy, Leanykdi-arok:

PB02016.100.1-2016.102.1, Magyareg-
regy, Vagyom-volgy: 2002.335.2, 2002.349.2,
2002.350.1, 2002.363.2, 2002.364.2, 2004.108.2,
2004.139.1-2004.142.2.

Description. Linear leaf fragments of vary-
ing length and width. Margin entire, venation
parallel.

Discussion. Fragments, presumably belong-
ing to various species and genera. The shape
of the leaves as well as their parallel venation
indicate that they belong to monocotyledonous
plants. In the fossil material, monocots mainly
represent the autochthonous part of the fossil
assemblage, since their transport is limited to
short distances.

Angiosperms incertae sedis

Antholites stiriacus
Kovar-Eder et Kvacek

Pl. 27, figs 5-11

1850a Celastrus elaenus Unger; Unger, 459, pro parte.
1864 Prinos hyperboreus Unger; Unger, p. 14, pro
parte, pl. 3, figs 34a, b.

Hieracites stellatus Saporta; Saporta, p. 56,
pl. 17, figs 12-14.

Antholites stiriacus Kovar-Eder et Kvacdek;
Kovar-Eder et al., p. 86, pl. 15, figs 13-15.

Material. Magyaregregy: PBO 2000.248.2,
2003.501.2-2003.539.1, 2006.562.1-2006.563.2,
2006.751.2-2006.753.1, 2006.761.1, 2007.30.1,
2007.36.2-2007.39.1, 2013.161.1, 2016.297.2,
2016.308.2, 2017.79.1, 2017.130.2, 2017.131.1,
2018.240.2-2018.247.2, 2018.252.2, 2018.284.2,
2018.291.1, 2019.12.1, 2019.70.2, 2019.73.3,
Magyaregregy, Kisréti-arok: PBO 2006.514.1,
2006.515.1, Magyaregregy, Leanykéi-arok: PBO

1889

2004
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Plate 27. 1. Palmacites sp., leaf, PBO 2000.490.2; 2-4. Monocotyledonae gen. et sp., leaf, 2. PBO 2000.366.2, 3. PBO 2000.361.1,

11 SECY St

4. PBO 2000.359.2; 5-11. Antholites stiriacus Kovar-Eder et Kvacek, flower, 5. PBO 2007.30.1, 6. PBO 2003.527.3, 7. PBO
PBO 2003.518.1, 8. PBO 2003.527.3, 9. PBO 2003.524.1, 10. PBO 2003.516.1, 11. PBO 2003.531.2. Scale bar = 1 cm (1-4);

scale bar = 5 mm (5-11)

2006.455.1, 2006.460.1, 2016.72.1-2016.75.1,
Magyaregregy, Vagyom-volgy: PBO 2004.108.2—
2004.117.1.

Description. Flower short-stalked, actino-
morphic, octomeric, half-epigynous, 5~6 mm in
diameter, calyx shortly synsepalous, 2.5 mm
long, 0.5 mm wide, free. Sepals free, very nar-
row elliptic, 1-2 mm long, 0.3 mm wide.

Discussion. Similar flowers were found in
the Miocene flora of Parschlug, and revised

and discussed by Kovar-Eder et al. (2004). The
same species was described in the Miocene
flora of Schonegg (Ettingshausen, 1890). In
Magyaregregy this species is quite abundant.

Dicotylophyllum sp. 1
Pl. 28, figs 3-5, 9

Material. Magyaregregy: PBO 2017.84.2—
2017. 88.2, Magyaregregy, Vagyom-volgy: PBO
2017.89.2.
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Description. Length of lamina up to 14.2 cm,
width 4.6 cm. Shape of lamina ovate, apex
attenuate, base cuneate to rounded, margin
entire. Venation brochidodromous, midvein
strong, straight, secondaries join in loops with
plural loop system near margin. Strong basal
pair of secondaries departs from midvein. Dis-
tance between basal pair of secondaries and
next pair of secondaries larger than distance
between other secondary vein pairs on lamina.
Major secondaries festooned brochidodromous.
Intersecondaries parallel to major secondaries,
tertiary venation irregular reticulate.

Discussion. A similar leaf was described by
Buzek et al. (1976) from the Oligocene volcanic
flora of Markvartice as Dicotylophyllum mail.
This species was described based on its cuticle;
therefore this name cannot be used for the leaf.
The strong basal pair of secondaries character-
istic of many malvalean leaves is clearly observ-
able in the leaves from Magyaregregy, which
perhaps also belong to this group. The large,
entire-margined leaves with an attenuate base
suggest tropical-subtropical climate conditions.

Dicotylophyllum sp. 2
Pl 28, fig. 8

Material. Magyaregregy: PBO 2019.21.2.

Description. Lamina lanceolate, 14 cm long,
2.4 cm wide. Base not preserved, apex acute,
margin entire. Venation camptodromous, bro-
chidodromous. Secondary veins depart steeply
from midvein, running upwards and joining
each other. Distance between secondaries up
to 1.7 ecm. Lamina surface dotted, presumably
formed by hair bases or glands.

Discussion. There are hair bases on the whole
lamina surface, which indicate a hairy leaf. The
systematic affinity of the leaf is unknown.

Dicotylophyllum sp. 3
Pl 28, fig. 6

Material. Magyaregregy-Vagyomvolgy: PBO
2019.35.1.

Description. Basal part of leaf with 2.6 cm
long petiole. Base auriculate/sagittate. Petiole
and midvein strong, venation palmate, basal
actinodromous. Minor secondaries running
from secondary veins toward margin. Margin
damaged.

Discussion. In gross morphology, the type
of leaf venation suggests that it may belong to
Malvaceae or Araceae.

Dicotylophyllum sp. 4
Pl 28, fig. 7

Material. Magyaregregy: PBO 2019.36.2.

Description. Simple, petiolate leaf, 2.4 cm
long, 1.5 cm wide, petiole 0.4 ¢cm long. Lam-
ina shape ovate, base decurrent, apex obtuse.
Margin entire, venation camptodromous, bro-
chidodromous. Secondaries very thin, dense
reticulate tertiary venation visible between
secondaries.

Discussion. Although small leaves recall-
ing leaflets of Leguminosae are frequent in
the Mecsek flora, the gross morphology of the
leaf, the entire margin, venation and its state
of preservation suggest a laurel leaf. It differs
from leaflets of Leguminosae, with symmetri-
cal laminae, and the leaf base is also not typi-
cal of legumes.

Dicotylophyllum sp. 5
PL 28, fig. 11

Material. Magyaregregy,
PBO 2019.62.1.

Vagyom-volgy:

Description. Simple petiolate leaf, petiole
strong, 1.2 cm long. Lamina lanceolate, 6.5 cm
long, 2.0 cm wide. Base slightly asymmetrical,
acute, apex missing. Midvein strong, secondar-
ies barely visible because the material is car-
bonized. Venation probably semicraspedodro-
mous. Margin toothed. Teeth small, regular,
apical side of teeth much shorter than basal
side, tooth apex obtuse.

Dicotylophyllum sp. 6
Pl 28, fig. 10

Material. Magyaregregy,
PBO 2019.63.1.

Vagyom-volgy:

Description. Simple leaf. Lamina obovate,
asymmetric, especially at basal part of lam-
ina. Lamina length 10 ¢cm, width 6.2 cm. Base
decurrent, apex acute. Margin entire. Midvein
strong. Secondaries run steeply upwards, ter-
mination of veins not visible due to poor pres-
ervation.
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Plate 28
lophyllum sp. 1, 3. leaf apex, PBO 2017.84.2, 4. leaf, PBO 2017.88.2, 5. leaf, PBO 2017.89.2, 9. leaf, PBO 2017.86.2; 6. Dicoty-

lophyllum sp. 3, leaf, PBO 2019.35.1; 7. Dicotylophyllum sp. 4, leaf, PBO 2019.36.2; 8. Dicotylophyllum sp. 2, leaf, PBO
2019.21.2; 10. Dicotylophyllum sp. 6, leaf, PBO 2019.63.1; 11. Dicotylophyllum sp. 5, leaf, PBO 2019.62.1. Scale bar = 1 cm
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Dicotylophyllum sp. 7
Pl 29, fig. 11

Material. Magyaregregy: PBO 2019.102.2.

Description. Simple leaf with 1.2 cm long
petiole. Base of petiole rounded, 0.3 cm wide.
Lamina obovate, 7.5 cm long, 2.0 cm wide.
Apex acute, base acuminate, margin entire.
Venation brochidodromous. Midvein strong,
straight; from the midvein several pair of sec-
ondaries running out.

Dicotylophyllum sp. 8
Pl 29, fig. 12

Material. Magyaregregy: PBO 2019.103.1.

Description. Leaf fragment 6.3 cm long;
original length of lamina ~13 cm. Width of
lamina 3.2 cm. Apex and base missing, margin
entire, venation camptodromous, brochidodro-
mous. Between secondaries, tertiary venation
running perpendicular to secondaries.

Dicotylophyllum sp. 9
PL 29, fig. 13

Material. Magyaregregy: PBO 99.257.1.

Description. Simple leaf, lamina ovate,
length of lamina 4.3 cm, width 1.9 cm. Apex
acute, base slightly asymmetrical, incomplete.
Margin toothed. Teeth small, sharp, regular,
tooth apex acute. Apical side of tooth much
shorter than basal side. Venation craspedodro-
mous. Midvein strong, slightly curved at base.
Secondaries running out from midvein regu-
larly, ending in tooth apices. Tertiary venation
barely visible.

Dicotylophyllum sp. 10
Pl 29, fig. 14

Material. Magyaregregy: PBO 2013.197.2.

Description. Leaf fragment 3.3 cm long,
1.3 cm wide. Lamina ovate, apex and base
missing. Margin toothed even at basal part.
Teeth small, regular, sharp. Tooth apex acute,
apical part of teeth slightly shorter than basal
part. Both sides straight. Venation craspedo-
dromous to semicraspedodromous. Midvein
stong, secondaries much thinner, tertiary
venation barely visible.

Carpolithes gergoei
Hably et Erdei sp. nov.

Pl 29, figs 15-18

Holotype. PBO 2019.32.2.

Paratypes. PBO 2019.31.1-2019.34.2,
2019.50.2.

Derivatio nominis. In honour of Dr Gergé
Szakmadny, a collector at Magyaregregy through
many years.

Locus typicus and stratum typicum.
Outcrop near Magyaregregy village, and Mag-
yaregregy, Vagyom-volgy: Baranya County,
Mecsek Mts, Hungary; fish-scale-bearing clay
marl belonging to the Feked Formation, Komlé
Claymarl Member, dated as Karpatian (late
Burdigalian).

Diagnosis. Capsules ovoid to obovoid, sym-
metrical, rarely slightly asymmetrical, 1.2—
1.9 cm long, 0.5-0.7 cm wide. Convex, thick-
ened dorsal surface with longitudinal sutures
at middle of valve, as well as 1-1 suture run-
ning parallel and close to margin.

Discussion. The fruit capsules resemble
some malvalean fruits. Detached fruit valves
of Reevesia hurnikii belonging to Malvaceae
were first described by Kvacek (2006) from
the early Miocene flora of Bilina, northern
Bohemia (Czech Republic). From the late Mio-
cene flora of Belchatéw a capsule of Reeve-
sia hurnikii was also mentioned by Worobiec
et al. (2012). The fruits from Magyaregregy are
not comparable to those of Reevesia hurnikii,
which are asymmetrical valves of semilunar
shape reaching up to 2 c¢cm in size. The fruits
from the Mecsek flora are smaller and sym-
metrical, and no dehiscence is observable.

Carpolithes sp. 1
Pl 29, fig. 1

Material. Magyaregregy: PBO 2019.11.1.

Description. Multiple branched infructes-
cence with small fruits. From shoots, fruit
stalks branching in threes, each ending in
one fruit. Fruits obovate, 0.12 cm long, up to
0.12 cm wide.

Discussion. The detailed structure of the
carbonized, flattened fruits is unclear, pre-
venting closer identification. Similar branched
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Plate 29. 1. Carpolithes sp. 1, fruit, PBO 2019.11.1; 2. Carpolithes sp. 2, fruit, PBO 2019.47.2, 3. Carpolithes sp. 3, fruit, PBO
2019.64.1; 4-6. Carpolithes sp. 4, 4. umbellate inflorescence, PBO 2019.10.2, 5. umbellate inflorescence, PBO 2019.10.2, coun-
terpart, 6. anther, PBO 2019.10.2; 7. Carpolithes sp. 5, fruit and seed, PBO 2019.30.2; 8. cf. Hedera sp., leaf, PBO 2019.138.1,
9. Carpolithes sp. 5, fruit, PBO 2019.30.2; 10. Carpolithes sp. 6, winged fruit, PBO 2019.77.2; 11. Dicotylophyllum sp. 7, leaf,
PBO 2019.102; 12. Dicotylophyllum sp. 8, leaf, PBO, 2019.103.1; 13. Dicotylophyllum sp. 9, leaf, PBO 99.257.1; 14. Dicotylo-
phyllum sp. 10, leaf, PBO 2013.197.2; 15-18. Carpolithes gergoei Hably et Erdei sp. nov., fruit, 15. PBO 2019.31.1, 16. holotype,
PBO 2019.32.2, 17. PBO 2019.34.2, 18. PBO 2019.50.1. Scale bar = 1 cm
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infructescences occur in the flora of Holy Kluk
Hill near Probostov (Czech Republic) (Radon
et al., 2006). From Radoboj, Unger (1864)
reported fruits with branching shoots and
small capsules as Bursaria radobojana and
“Povetta” borealis Unger (1866).

Carpolithes sp. 2
Pl. 29, fig. 2

Material. Magyaregregy: PBO 2019.47.2.

Description. Ovate fruit, 0.7 cm long,
0.4 cm wide, rounded at one end, other end
shortly acute. Four strong ribs visible parallel
to margin.

Carpolithes sp. 3
Pl 29, fig. 3

Material. Magyaregregy,
PBO 2019.64.1.

Vagyom-volgy:

Description. Winged fruit, shape asym-
metrical ovate. Length of fruit 1.0 cm, width
0.45 cm. Base rounded, apex acute, margin of
wing entire. Seed 0.3 cm long, ovate.

Carpolithes sp. 4
Pl. 29, figs 4-6

Material. Magyaregregy: PBO 2019.10.2.

Description.Fragmentofumbellateinflores-
cence with stem, sepal and three attached sta-
mens, filament with anther. Further detached
stamen located near flower. Stem 0.7 cm long,
sepal 0.4 cm long. Stamens exserted up to
0.4 cm from sepal. Anther oval, 0.2 cm long,
0.1 cm wide. No pollen found around flower.

Discussion. Fossils of umbellate inflores-
cences are quite rare. Unger (1860: 24, pl. 9,
figs 13, 14) described an umbellate inflores-
cence as Cissus oxycoccos fruit from Radoboj.

Carpolithes sp. 5
Pl. 29, figs 7, 9

Material. Magyaregregy, Vagyom-volgy: BP
2019.30.2.

Description. Fruit three-dimensionally pre-
served, length of fruit 2.3 cm, width 1.6 cm,
shape slightly ovate. Specimen slightly com-
pressed but original shape was spherical.

Endocarp? preserved inside fruit 2.2 cm long
and 1.4 cm wide, its apex acute, base frag-
mented, acute. One strong ridge at midline of
endocarp, thinner ridges towards margin.

Discussion. The structure of the fruit sug-
gests a drupe.

Carpolithes sp. 6
Pl 29, fig. 10

Material. Magyaregregy: BP 2019.77.2.

Description. Fruit samaroid, 2.5 cm long,
0.9 cm wide, shape elliptic, margin entire,
apex of wing acute, base rounded. Seed located
at base, 0.9 cm long, its axis +parallel to long
axis of wing.

Discussion. The samara is different from
Gordonia sp. in many aspects: shape of wing,
shape of seed, position of seed versus wing,
etc. It also differs from Saportaspermum in its
larger dimensions and in the shape of the wing
apex.

cf. Hedera sp.
Pl 29. fig. 8

Material.
2019.139.2.

Magyaregregy: BP 2019.138.1,

Description. Leaf fragment, 1.5 cm long,
1.1 cm wide, apex rounded, base not preserved,
margin undulate. Major secondary venation
festooned brochidrodromous.

Aquifoliaceae

“Ilex” falsani Saporta et Marion
Pl 28, fig. 1

1964 Ilex falsani Saporta et Marion; Kolakovski,
p- 44, pl. 8, figs 3-9.

Material. Magyaregregy: PBO 2013.189.2.

Description. Length of leaf 11.2 cm, width
3.8 cm, shape of lamina elliptic, base cuneate,
apex attenuate. Margin entire, thick. Midvein
strong, secondaries fine and dense. Secondar-
ies bifurcate near margin, forming a Y shape,
and become very thin. Between secondar-
ies, intersecondaries depart regularly from
midvein.

Discussion. Similar leaves were mentioned
by Kolakovski (1964) from the flora of Kodor.
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Ceratophyllaceae?
Pl. 28, fig. 2
Material. Magyaregregy, Vagyom-volgy:

PBO 2019.40.3.

Description. Branching shoot with 0.8 cm
long and 0.5 mm wide main axis. Branches
alternately arranged. Uppermost branch of the
four branches branching twice, last branches
opposite. Length of branches up to 4 cm, leaf
blade unclear but suggested by thin venation
fragments.

Discussion. Its preservation suggests an
aquatic plant with a very thin leaf blade,
presumably damaged during fossilization so
that only the shoots were retained. The fossil
shoot resembles an aquatic plant but it is not
identical with Ceratophyllum schrotzburgense
Hantke, which was a frequent aquatic plant of
European Cenozoic floras (Kovar-Eder et al.,
2002; Hably and Meller, 2017).

THE KARPATIAN
(LATE EARLY MIOCENE)
FLORA OF THE MECSEK MTS

The Miocene flora of the Mecsek is domi-
nated by angiosperms and gymnosperms,
whereas pteridophytes are subordinate ele-
ments. Among the gymnosperms, Glyptostro-
bus europaeus (Brongniart) Unger of the family
Cupressaceae s.l. played the most significant
role, occupying swamp habitats as a typical ele-
ment, though not dominant when considering
the entire flora. Other representatives of the
family Cupressaceae s.l., Cupressaceae gen.
et sp. and Tetraclinis salicornioides (Unger)
Kvacek were also recorded as rare accessory
elements. Among Pinaceae, needles (two and
three per fascicle) and seeds of Pinus and
Abies were also described. Angiosperms pre-
dominate in the flora. Among Lauraceae, the
most important taxon is Daphnogene but other
taxa described as Laurophyllum are also pre-
sent. One species of this genus, Laurophyllum
markvarticense Kvacek, was identified based
on cuticular analysis. Besides leaf remains,
a lauraceous fruit, Laurocarpum sp., was also
recorded. The family Berberidaceae is also pre-
sent as an accessory element: Berberis andrean-
szkyi Kvacek et Erdei and Mahonia. The family
Altingiaceae is represented by a few remains

of Liquidambar europaea A. Braun, which is
the first occurrence of the species in Hungarian
fossil floras. Later, during the middle Miocene
(Sarmatian) the species became widespread in
northern Hungary, and during the late Miocene
(Pannonian) it predominated the riparian veg-
etation throughout the Carpathian Basin. The
family Betulaceae is represented by one genus,
Ostrya, with both leaves and involucres. From
the family Fagaceae, Fagus, Quercus kubinyii
and Quercus drymeja Unger were recorded.
This is the first Hungarian occurrence of
Q. kubinyii, which later became dominant in
the Sarmatian floras of northern Hungary. The
family Theaceae is represented by the rare spe-
cies Ternstroemites pereger described from the
coeval flora of Parschlug, and with the endemic
Gordonia sp. represented by winged fruits.
The presence of the family Myricaceae is evi-
denced by leaves of Myrica lignitum, which
was a dominant element of the swamp vegeta-
tion. The family Juglandaceae played a signifi-
cant role in the flora and vegetation. Besides
the frequent species of Miocene floras, Engel-
hardia orsbergensis and E. macroptera, Carya
serrifolia and other not identified species of
the family, mentioned as Juglandaceae gen. et
sp. 1 and sp. 2, were also recorded. The family
Tiliaceae is present, with Tilia sp. and Craigia
bronnii as rare accessory elements. The fam-
ily Ulmaceae shows high diversity, with domi-
nant species of Cedrelospermum: C. flichei and
C. aquense. In addition, Zelkova zelkovifolia is
also present, the first with such a high number
of specimens in the fossil record of Hungary.
The genus Ulmus is represented by Ulmus
braunii and by indeterminable leaf and fruit
remains of the genus. Members of the family
Salicaceae are rare accessory elements, with
some Populus species, among which Populus
populina and P. balsamoides show their first
occurrence in the Hungarian fossil record as
rare elements. Populus populina became wide-
spread and dominant later in the late Miocene
(Pannonian) (Hably, 2013). Another species,
Populus zaddachii, is a rare element, occurring
in Hungary exclusively in the Miocene flora
of the Mecsek Mts. The presence of the genus
Populus is evidenced by its leaf, fruit and catkin
remains. Members of the Buxaceae family rep-
resented by the genus Buxus are rare accessory
elements, and the Rosaceae family by the genus
Rosa and cf. Prinsepia serra. The latter is a rare
species in Europe, first described from the flora
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of Parschlug (Kovar-Eder et al., 2004). This is
the first occurrence of the species in Hungary.
The Celastraceae family has few and uncer-
tain occurrences in the Mecsek flora. The fam-
ily Fabaceae is quite diverse in the flora, with
some dominant and characteristic taxa. Among
them, Podocarpium podocarpum dominates the
flora, having mainly leaflets but also leaf and
fruit (pod) remains. Nearly all fossil sites of the
Miocene Mecsek flora yielded a high number of
leaflets identified as Leguminosae gen. et sp.
A fruit described as Leguminocarpum mecsek-
ense is a characteristic element of the flora, and
two species, Acacia parschlugiana and Legu-
minosites palaeogaeus, occur as rare accessory
elements. The family Thymelaeaceae is repre-
sented by the rare accessory element Daphne
oeningensis. Ziziphus paradisiaca is the most
important species of the Rhamnaceae family;
it is a dominant and characteristic element
of the flora. In addition, Paliurus favonii and
Berchemia multinervis are rare accessory ele-
ments. The Sapindaceae family is represented
by the genus Acer. Its fruit remains outnum-
ber leaf remains, which may be attributable to
long-distance transport. From the family Anac-
ardiaceae, Cotinus sp.and Rhus sp. are repre-
sented by a small number of specimens. The
Ailanthus genus of the family Simaroubaceae
is a significant element in the flora. Ailanthus
confucii fruit and Ailanthus mecsekensis leaflets
occur in high numbers and therefore are domi-
nant elements of the flora. The family Eben-
aceae is represented by reproductive structures
described as Diospyros? microcalyx. Members
of the Malvaceae family are rare elements of
the flora, with Sterculia sp., Tilia sp., Craigia
bronnii and leaves described as Dicotylophyl-
lum sp. 1. The family Oleaceae is subordinate
in the flora, with some fruits of cf. Fraxinus
sp. The presence of the family Apocynaceae is
noteworthy, with accessory remains of Nerium
sp. This is the first occurrence of the genus in
Hungary, but earlier it was mentioned from
the flora of Parschlug, which is similar in age
(Kovar-Eder et al., 2004). The family Nyssaceae
is represented by leaf remains of several species
(Nyssa gyoergyt sp. nov., Nyssa gergoei Sp. nov.,
Nyssa sp. 1, cf. Nyssa div. sp. and fruits). The
family Ranunculaceae is represented by Clema-
tis csabae, and members of the family Ericaceae
were recorded as leaf remains of Arbutus sp.
Among the monocots, noteworthy taxa are
Smilax cf. weberi of the family Smilacaceae,

Cladiocarya sp. of the family Cyperaceae, and
leaves of Palmacites of the family Arecaceae.
Several monocot remains mentioned as Mono-
cotyledonae gen. et sp. were collected, the
closer affinities of which are uncertain.

Several species recorded in the Mecsek flora
have their first Hungarian occurrence there.
Some of them, such as Quercus kubinyii, Podo-
carpium podocarpum, Liquidambar europaea
and Populus populina, became dominant in
the middle Miocene (Sarmatian) floras, and
even later during the late Miocene (Pannonian)
were significant members of the riparian veg-
etation (Hably, 2013, 2014). In the Hungarian
fossil floras, the genera Cedrelospermum and
Ziziphus have their last occurrence (Cedrelo-
spermum aquense, Cedrelospermum flichei
Ziziphus paradisiaca). The first and often the
only Hungarian occurrences of some species
which are rare even in the whole European
Miocene were recorded in the Mecsek Mts:
Ternstroemites pereger, cf. Prinsepia serra,
Populus zaddachii and Antholites stiriacus.

There are also endemic species such as
Leguminocarpum mecsekense, Ailanthus mec-
sekensis, Nyssa gyoergyi sp. nov., Nyssa ger-
goei sp. nov., Nyssa sp. 1, Clematis csabae,
Gordonia sp. and Carpolithes gergoei.

The Karpatian assemblage of the Mecsek
Mts is an extremely diverse flora, with more
than a hundred taxa, outnumbering most of
the well-known Miocene floras of Europe.

VEGETATION OF THE MECSEK MTS
IN THE KARPATIAN

The ecological requirements of plant taxa
indicate the habitats that they occupied and the
vegetation type in which they flourished. Based
on the Mecsek fossil assemblage, four main
types of vegetation can be distinguished. The
swamp vegetation included arboreal, shrub and
also herbaceous plants. The arboreal taxa of
swamps were Glyptostrobus europaeus, Myrica
lignitum and Nyssa. The shrub level was com-
posed of Myrica, and close to open water there
must have been rich stands of herbaceous mono-
cots. Only a few remains of Salvinia, Cerato-
phyllaceae and Cladiocarya reflect the aquatic
vegetation. Another edaphic vegetation type was
riparian vegetation: Populus and Carya in low
riparian habitats, and Acer and Ulmus forming
arboreal vegetation in more elevated habitats.
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In wetland, Liquidambar europaea was part
of the vegetation. Farther from wetlands, the
zonal vegetation was composed of probably
drought-tolerant subxerophytic vegetation with
numerous plant taxa: Ziziphus paradisiaca,
Cedrelospermum, Ailanthus, Buxus, Berberis,
Mahonia, Rosa, cf. Prinsepia serra, Celas-
traceae, Paliurus, Cotinus, Rhus, Nerium and
Arbutus. The family Fabaceae was represented
in the zonal vegetation by Acacia parschlugi-
ana, Leguminosites palaeogaeus, Leguminocar-
pum mecsekense, Gleditsia, Leguminosae gen.
et sp. and probably Gordonia sp. Presumably
the arboreal zonal vegetation was not dense
but rather parkland-like; this suggestion is
supported by the fact that a significant part of
the arboreal species produced winged fruits or
seeds. Anemochorous fruit and seed types are
more frequent in open vegetation types, due to
their more effective dispersal (Erdei and Hably,
2000; Erdei et al., 2012).

Influenced by local geomorphology and by
other factors determining microclimate, dry
habitats presumably formed, as supported by
the presence of taxa such as Buxus, Berberis,
Mahonia, Rosa, cf. Prinsepia serra, Celas-
traceae, Paliurus, Cotinus, Rhus and Nerium.

A type of vegetation with higher rainfall
requirements also formed relatively close to
Lake Mecsek but not in the wetlands. This veg-
etation included some lauraceous taxa: Daphno-
gene, Laurophyllum, the evergreen thermophil-
ous Engelhardia (Juglandaceae), Palmacites
and many other exotic taxa. Lianas such as
Smilax and Clematis were also members of
the forest vegetation. The fabaceous species
Podocarpium podocarpum presumably thrived
in this vegetation; it occurs in many European
floras, suggesting its tolerance of a relatively
broad range of climate values. In the late mid-
dle Miocene (late Sarmatian) flora of Gratkorn
(Austria) it is a member of wetland vegetation
(Hably and Meller, 2017), whereas in the nearly
coeval Sarmatian flora of Erdébénye (Hungary)
Podocarpium is a dominant member of dry-
climate vegetation (Kovats, 1856; Erdei, 1995).

LATE EARLY MIOCENE CLIMATE
OF THE MECSEK MTS

Based on the climate requirements of
plants, fossil floras can be applied in climate
reconstructions. However, members of azonal

or edaphic associations are less suitable for
estimation of past climate conditions, since
the occurrence of such vegetation is influenced
by local (e.g. soil) factors. Most of the plant
taxa of the Mecsek flora were members of
zonal vegetation and thus are suitable for cli-
mate reconstruction. The ratio of “Palaeotropi-
cal” elements, which were definitely warmth-
demanding members of the flora, was very
high. These include Daphnogene, Laurophyl-
lum, Lauraceae, Engelhardia, Cedrelosper-
mum, Ailanthus, and some Fabaceae species
occurring as dominant or frequent elements of
the flora. Additional thermophilous elements
were Ternstreomites, Smilax, Palmacites and
members of Malvaceae and Theaceae.

Although edaphic associations are less suit-
able for climate reconstruction, these also sug-
gest climate conditions to a certain degree.
They are informative in regard to their tem-
perature requirements, but due to the usually
abundant water supply the amount and distri-
bution of rainfall are not limiting factors.

In Magyaregregy, the swamp elements
attest to warm climate. The forests com-
posed of Glyptostrobus—Nyssa—Myrica must
have formed in warm climate conditions. The
Taxodium forests of Florida can be mentioned
as a modern analogue. Based on the above,
a warm-subtropical climate is assumed to have
prevailed in the Miocene of the Mecsek Mts.
According to a quantitative climate analysis
(Erdei et al., 2007) of the Magyaregregy flora,
the mean annual temperature was 15.6-16.6°C,
and the coldest-month and warmest-month
temparatures were 5-6.2°C and 24.7-27.9°C,
respectively. Although that analysis was based
on a preliminary, incomplete list of taxa, the
estimated climate values characterize the pal-
aeoclimate well. The reconstruction of rainfall
and its distribution is more complicated. The
flora represents riparian forests, subtropical
laurel forests, and deciduous forests with low
rainfall demand, and even taxa characteristic
of dry habitats appear, including Buxus, Berbe-
ris, Mahonia, Rosa, cf. Prinsepia serra, Celas-
traceae, Paliurus, Cotinus, Rhus, Nerium and
Arbutus; Ziziphus paradisiaca, Cedrelosper-
mum and Ailanthus may also be mentioned
here. Cedrelospermum must have had a broad
climatic tolerance; it has been recorded in floras
ranging from tropical or subtropical rain forests
(e.g. Clarno Formation in Oregon) to seasonally
dry tropical forests such as the Green River
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Formation in Colorado (Manchester, 1989),
Céreste in France and the Tard Clay Formation
in Hungary (Hably and Thiébaut, 2002).

This implies that rainfall was not evenly
distributed, that seasonal dry periods occurred
during the year, and that there were habitats
with seasonal water supply. The vegetation was
rather subxerophytic, not xerophytic. Periodic
dry seasons were followed by rainy seasons with
abundant rainfall, furnishing a water supply
sufficient for extended swamp and riparian veg-
etation and for zonal vegetation. The estimated
mean annual precipitation falls in a broad inter-
val between 823 and 1356 mm (Erdei et al.,
2007). This may be attributable to the presence
of diverse associations, both zonal and azonal
vegetation types, in the taphocoenosis.

Leaf morphology indicates both humid and
dry habitat types. Large leaves and the occur-
rence of an attenuate leaf apex indicate warm
and humid climate (e.g. Dicotylophyllum sp. 1,
many specimens of Lauraceae). Dry climate
conditions may be suggested by small leaves,
as in Buxus, by the occurrence of narrow entire-
margined leaves, as in Nerium, or by the com-
bination of small leaf size and a toothed mar-
gin comprising teeth with attenuate or spinose
apices, as in Berberis, Mahonia, Rosa, cf. Prin-
sepia serra and Quercus kubinyii.

COMPARISON OF THE FLORA
FROM THE MECSEK MTS WITH
RELEVANT EARLY/MIDDLE MIOCENE
SITES IN EUROPE

IPOLYTARNOC, HUNGARY
(EARLY MIOCENE, OTTNANGIAN)

A rich plant assemblage is preserved in the
Gyulakeszi Rhyolite Tuff Formation (Hably,
1985a). The tuff, overlying track-bearing sand-
stone, yielded a single-crystal zircon U-Pb total
isochron age of 17.42+0.04 Ma and a single-
crystal laser-fusion plagioclase 40Ar/39Ar age
of 17.02+0.14 Ma (uncertainties are quoted at
20 level) (Palfy et al., 2007). According to Palfy
et al. (2007) the realistic age of Ipolytarnéc
is 17.5 Ma. This means that the Ipolytarnéc
and Magyaregregy (Mecsek Mts) floras are
of nearly similar age (only 0.68 million years
difference). The two floras are quite differ-
ent, however. Among the shared elements are
members of Lauraceae, which are dominant in

Ipolytarnéc. Other shared elements are Pinus,
Magnolia, Mahonia, Engelhardia, Mpyrica,
Daphne, Acer, Leguminosae, Smilax and vari-
ous palms. In Ipolytarnéc, palaeotropical and
laurophyllous elements are dominant. Except
for Acer there are no Arctotertiary elements in
this flora. Important species of the Ipolytarnéc
flora that do not appear in the flora of the Mec-
sek Mts are Platanus neptuni, Pungiphyllum
cruciatum and Cyclocarya cyclocarpa. On the
other hand, the flora of Magyaregregy (Mecsek
Mts) contains a large number of taxa, including
many Arctotertiary elements, that do not occur
in Ipolytarnéc: for example, Berberis andrean-
szkyi, Liquidambar europaea, Ostrya, Fagus,
Quercus kubinyii, Q. drymeja, Ternstroemites
pereger, Carya serrifolia, Cedrelospermum
aquense, C. flichei, Zelkova zelkovifolia, Pop-
ulus populina, P. zaddachii, P. balsamoides,
Rosa, cf. Prinsepia serra, Celastraceae, Aca-
cia parschlugiana, Leguminocarpum mecsek-
ense, Ziziphus paradiaiaca, Paliurus favonii,
Berchemia multinervis, Cotinus, Rhus, Ailan-
thus confucii, A. mecsekensis, Sterculia, Crai-
gia, Nerium, Nyssa, Clematis, Arbutus, and
several taxa of uncertain taxonomic position
(e.g. Antholites stiriacus, Dicotylophyllum div.
sp., Carpolithes div. sp.) The genus Ulmus
occurs in the flora of the Mecsek Mts, repre-
sented by several organs and taxa, while in
Ipolytarnéc there are no records of Ulmus in
the tuff, only in the underlying sandstone beds
(Ulmus pyramidalis).

The two floras clearly differ, even though
they are nearly coeval and their localities are
close to each other. The most plausible expla-
nation of the floristic difference focusses on the
tectonic evolution of this region. The Mecsek
Mts area belongs to the Tisza tectonic unit,
whereas the area of Ipolytarnéc is a member of
the ALCAPA (Pannon) tectonic unit. Currently,
the ALCAPA unit, and also Ipolytarnéc, occupy
nearly the same (slightly more northern) lati-
tude as the Tisza unit, including the Mecsek
area. A large palaecomagnetic dataset suggests
palaeopositions for the ALCAPA (Pannon) and
Tisza terranes at 20 Ma and 15 Ma (Hably and
Kazmér, 1996; Erdei et al., 2007). These data
suggest that 20 million years ago the Tisza tec-
tonic unit and the Mecsek area as well were
located at much more northern latitudes than
Ipolytarnéc was. Therefore the Mecsek area
occupied a position with cooler climate condi-
tions. It was also closer to stable Europe than
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the Ipolytarnéc area was, which enabled flo-
ristic exchange with the European continent.
The evolution of the major tectonic units in the
Pannonian domain must have played a signifi-
cant role in the regional development of the
flora and vegetation.

PARSCHLUG, STYRIA, AUSTRIA
(LATE EARLY/EARLY MIDDLE MIOCENE,
KARPATIAN/EARLY BADENIAN)

Based on the mammals and flora, Parschlug
is assigned to the Karpatian/early Badenian
(Central Paratethys stages) (Kovar-Eder et al.,
2004). The age of the Parschlug flora is close
to that of the Mecsek flora. Several of its rare
flora elements are shared by the Mecsek flora
but are extremely scarce in other Miocene flo-
ras. The shared elements are Salvinia, Pinus,
Glyptostrobus, Cupressus, Daphnogene, Berbe-
ris, Mahonia, Liquidambar europaea, Quercus
drymeja, Ternstroemites pereger, Myrica ligni-
tum, Engelhardia orsbergensis, E. macroptera,
Tilia, Craigia bronnii, Ulmus, Cedrelosper-
mum, Zelkova, Populus populina, Buxus, Rosa,
cf. Prinsepia serra, Leguminosites hesperidum,
Podocarpium podocarpum, Acacia parschlu-
giana, Paliurus, Berchemia multinervis, Acer,
Ailanthus, Fraxinus, Nerium, Smilax and
Antholites stiriacus. It is noteworthy that many
drought-tolerant taxa appear in this flora.
Based on the number of small-sized, probably
evergreen sclerophyllous taxa, a climate less
humid than in earlier and later periods, with
seasonal changes in precipitation, was inferred
for Parschlug (Kovar-Eder et al., 2004).

CYPRIS SHALE FLORA, WESTERN BOHEMIA,
CZECH REPUBLIC
(EARLY MIOCENE, OTTNANGIAN-KARPATIAN)

The flora of the Cypris Shale in western
Bohemia belongs to the typical “Younger Mas-
tixioid” plant assemblages, although Mastixi-
aceae are infrequent (Buzek et al., 1996). The
flora is dominated by “Palaeotropic” elements
of humid subtropical climate. Elements shared
with the flora of the Mecsek Mts are Salvinia,
Pinus, Glyptostrobus, Tetraclinis, Magno-
lia, Myrica lignitum, Engelhardia orsbergen-
sis, E. macroptera, Carya, Quercus kubinyili,
Q. drymeja, Liquidambar europaea, Zelkova
zelkovifolia, Celtis, Laurophyllum, Daphno-
gene, Podocarpium podocarpum, Populus pop-
ulina, Tilia, Craigi bronnii, Buxus, Ailanthus

confucii, Fraxinus, Ziziphus paradisiaca, Acer,
Nyssa, Smilax and Cladiocarya. Although
many taxa are shared by the Cypris Shale
and Mecsek floras, these are mostly wetland
elements. The subxerophytic elements charac-
teristic of the Mecsek flora are totally miss-
ing from the Cypris Shale. At the same time,
some taxa occurring in the Cypris Shale flora
are missing from the Mecsek flora (e.g. Pla-
tanus neptuni, Alnus div. sp., Sassafras). The
dominant occurrence of Ziziphus paradisiaca
is noteworthy, since it is a relatively rare ele-
ment of European Miocene floras. The flora of
the Cypris Shale was fossilized in Miocene lig-
nite-bearing sediments, indicating ecological
and climatic conditions different from those of
the Mecsek Mts.

KYMI, EVIA, GREECE
(MIDDLE EARLY MIOCENE)

This flora is comparable in age to the Karpa-
tian flora of the Mecsek Mts. The flora was pub-
lished by Unger (1867) and revised by Kvacek
(in Velitzelos, ed. 2002). The shared elements
with the Karpatian flora of the Mecsek Mts
are Cupressus, Glyptostrobus europaeus, Pinus,
Laurophyllum, Daphnogene, Myrica, Quercus
drymeja, Zelkova zelkovifolia, Populus pop-
ulina, Berberis, Ziziphus paradisiaca, Legumi-
nosae, Diospyros? microcalyx, Acer, Rosa, Anth-
olites, Leguminocarpon, cf. Prinsepia serra as
?Berberis, and several unidentified elongated
narrow leaves mentioned as Dicotylophyllum.
The flora of Kymi is less diverse than the flora
of Magyaregregy (Mecsek Mts). Several Alnus
species that are absent in the flora of Magyar-
egregy occur in the flora of Kymi. The similar-
ity of these floras is manifested mainly in the
occurrence of xerophytic elements.
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