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Abstract: A taxonomic analysis, palaeofloristical and palaeocli-
matological reconstruction of a Hungarian Egerian flora I s presented.
With 143 figures and 40 plates.

INTRODUCTION

During theconstruction of theroad MI crossing theNV parts of Hungary

in 1972, theworkers observed leaf prints when scraping away a hill named
Barom&llas between Tatabanya and Vértessz6ld6s. They informed dr. Istvéan
SKOFLEK, collaborator of the Kuny Domonkos Museum (Tata), who collected the
plant remains with thehelp of his students. SKOFLEK published a list onthe

new palaeofloristical sites of Komarom county including the locality among
the relics of Oligocéne flora i n 1974.

The material published here was given to theauthor forscientific elab-
oration by SKOFLEK. Following thefirst collections, further samples were ob-
tained from theleft-overs of thelocality. The material i sdeposited in the

collection of the Kuny Domonkos Miuseum (Tata).

Ampbng t he Upper Oligocene floristical assemblages published from Hunga-
ry, only thefloristical assemblage of Eger - Wnd's Brickyard (ANDREANSZKY
1966b, NAGY and PALFALVY 1963) as well as a minor assemblage of Csérég envi-
rons i smentioned (VITALIS and ZILAHY 1952). PALFALVY (1967) published a flo-

ristical list from Kesztdlc dated Upper Oligocéne, without descriptionand
illustrations. HABLY published floristical assemblages of this period from
Verécemaros (1982), Kesztolc (1988) and Nagysap (1989). The localities of
Eger, Csodrég, Ver6cemaros arelocated on thenorthern parts of Hungary, on

the territory of theEgerian and Kovacov Formations. Personal communications
of thelast few years informed us on several more Upper Oligocéne outcrops

found i ncourse of geological surveys. Taking al |l these into consideration,
still we must emphatically stress theimportance of theVértessz6lés flora,
both inrespect of its richness and its geographical position. Situated at
the westernmost part of the formations of theEgerian stage, thesection
yielded information on another Egerian formation, theMany formation andits
vegetation.

On some fintis of theVértessz6lés flora, there areonly some brief pub-
lications available as yet (HABLY 1976, 1979a, AMBRUS and HABLY 1979, HABLY
and CSABA 1977). The complete description of thematerial as well as the

evaluation of theflora has been performed recently, during which several new
results were achieved enriching our knowledge on the Hungarian Upper Oligoce-
ne flora.



Fig. 1. Location of the plant locality

THE STRATI GRAPHI CAL RELATIONS O THE SITE

There was no real possibility for investigating the exact stratigraphi-
cal position of the site during the first collection, because of the large-
scale construction works. On one side, of the road, however, an artificial ex-
posure was opened, on which the layers associated with the plant remains can
be fairly well observed. I'n course of the collection it could only be obser-
ved that the floristical remains originated from a nore clayey part of the
sandy rock from two areas, that were of 20 x 5-6 m each.

The direction of the artificial exposure is 120/300 . Four kinds of
lithological varieties can be separated in them, which are, however, not
strictly differentiated. Al'l of them belong to the same |ithostratigraphical
unit, the Many Formation.

In the lowermost parts of the exposure lasting till about 74 m we can
find unit 'A consisting of small size gravel comprising pebbles of 2,0 cm
maxi mal diameter, badly sorted, obliquely stratified rough sandstone, inter-
calating with rough sandstone with pebble lenses. Unit "B, comprising rough
grained sandstone as well, i s found between 74-89 m with limonitic incrusta-
tion at the splitting planes. The Ilength of this wunit is 15 min our section.
At the following 7 metres again w find the rocks of unit ‘A, followed by
57 m long phase of unit 'B comprising 3 intercalations of gravel of half
metres each. These are followed by another wunit marked 'C of roughly 20 m
length. This is a medium fine grained sandstone comprising nore clayey com
ponents than the previous ones, "with large concretions of rough sandstone.



The layers comprising Pectunculus are situated within this unit. At some

places, there are micaceous seams of clay. Unit 'C is replaced by wunit 'D,
lasting till the end of the trench, extending over approx. 112 m It is
comprising a loose, rough grained sandstone with occasional intercalations of
clay lenses. After the first 17 metres of wunit 'D we find a rich Molluscan
fauna. A fault line is situated here, on the northern part of which w find
the Mol luscan layers, while on the southern parts the layers with coal seams
can be spotted. The angle of dip of the fault line is 310/20 . Considering
the dip and the direction of the layer with coal seams, it can be identified
with the beds containing the plant remains.

The Mol luscan fauna was determined by BALDI (1976). The fauna is domi -
nated by Upper Oligocene species, including species encountered in the Lower
Oligocéne and the M ocene as well. The species Ampullina crassatina Lamarck

and Globularia sp. became extinct by the end of the Oligocéne, thus w cannot
deal with a Miocene sequence here. On the other hand, the species Oivalinga
ornata Agassiz appears first in the Upper Oligocéne, thus excluding the Lower
Ol igocene age.

The nannoplankton studies on the |ayer containing the leafprints reveale
that the bed in question belongs to zone NP 24-25 (p.c. of A NAGYMAROSY)
i.e. the Egerian stage. Taking into consideration the single uncertain speci-

men of Coccolithus orangensis Bukry, the age of the sample can be restricted
to zone NP 25, that i s, the end of the Oligocéne. The nannoplankton flora,
however, is extremely poor, characterized by small individual number and
small diversity.

The nannopl ankton assembl age determined denote an euhaline sea water,
which is not saying that our layers were necessarily deposited in euhaline
waters, because the nannoflora could have been drifted there by single wave-
drifts as well. The Molluscan remains denote uneven, changing salinity, any-
ways, surpassing 10%. The presence of Tympanotonus and Ampullina denote
near-shore or |agoon facies. Lithological remains as well as the macroflora
denote the same environmental conditions. The Upper Oligocene flora of Vér-
tesszG616s used to live, seemingly, along the sea-shore.

THE MATERIAL ELABORATED AND METHODS OF INVESTIGATION

The palaeobotanical remains, mainly leaf prints, were preserved in ar-
gillaceous sandstone. The platy layers with muscovite denote an undisturbed
sedimentation, supported by the leafprints found in good state of preserva-
tion. The surface of the bedding planes are crowded with leafprints, many
times making the determination and recognition of the remains difficult. 1In
most cases, only the prints of the leaves were preserved, though in some
cases remains of the epidermis can be spotted in small patches, oxidized and
fragmented. The rock itself was saturated with ferreous solutions. Most of

the prints can be characterized by the same rusty colour.

The state of preservation of the finds depends considerably on the rock
containing more sandy or clayey particles. As in our case most of the finds
were preserved in sandstone, mainly the margin of the leaves and the teeth
are injured, sometimes the complete margin is missing.

The rock samples containing leaf prints encountered in the public col-
lections contain, in most cases, several leafprints, thus the inventory num-
ber of different species described from the same hand specimen can be identi-

cal. Thus the sum of the inventory numbers does not equal with those of the
individual remains. Therefore, when listing the inventory number, the number
of prints of a given species is also marked. Thus different species can have

equal inventory number as well. The inventory number consists of three parts.
The first part is the same in case of all remains, i.e., 76, which stands for
the year of inventorization. The next number 1is the serial number itself,
while the third number denoted if the piece consists of one rock piece only
or if it has a counterpart. In this case, the last figure of the inventory
number is 2. Thus on the 337 inventory items there were nearly 600 leafprints
determined, as well as several indetermined pieces and log fragments visible.



TAXONOWY

Pteridi aceaece
Adi antum L.

Adi antum capillus-veneriskL.
PI. 1, Fig. 1.
Material: No.: 76.101.1.
1 piece

Description: The margin of theleaflets i screnate. There aretwo veins
running into theleaf from theshaft petiole branching off and running apart
in a forking way. The sporangia ar eplaced at themargin of theleaf. Finds
of t he Adiantum capillus-veneris L. arevery rare. | ti sknown from fossil
evidence of theArizona Pleistocene only. The genus itself i sknown sincethe
Carboniferous period, comprising 27 fossil genera altogether. The species A.
capillus-veneris i sliving recently as well. I|ts area i sdetermned by micro-
climatological factors. This species requires a constantly wet, danp environ-
ment and temperate climate. I ti scurrently known i n Hungary around thermal
springs and inside wells. I ntheUpper Oligocéne, thetemperate climate, rel-
atively higher temperature and atmospheric humidity was possibly given around
the Taxodium marshes. A single piece of fossil item however, i snot enough
to state that i twas a rare element of theTertiary flora. This plant, dueto
its fine, dissected leaflets was possibly not resistant enough to endurethe
trials of fossilization.

Pi neaceaece
Pinus L.

Pinus tuzsoni Novak

1950 Pinus Tuzsoni Novak; Novak, p. 49, Pl .1, Fig. 1.

1979 Pinus tuzsoni Novak; Hably, p. 34, Pl . 3, Fig. 2.
Material: No.: 76.104.1.
1 piece

Description: There i sa three-needles leaf present inthe flora. The
length of theleaves cannot be established because of their fragmentary
state. The length of t hemost complete needle i snearly 6 cm but even this
one i snot complete. Such three-needles leaves arefrequently found in th
Hungarian Lower Oligocene, mainly i ntheTard Clay Formation. NOVAK (1950)
described thespecies from this formation, from thelocality Kiseged. Triple
needles were found at t he Budapest localities of theTard Clay Formation as
wel | : VARGA (1956) mentioned i tfrom t heBudaljlak Lower Oligocene, ANDRE-
ANSZKY (1963), PALFALVY (1978) from t he Buda part of thesection opened dur-

ing theconstruction of theunderground train (METRO). HABLY (1979b) mention-
ed thespecies from t heborehole marked H

Probably t hesame species lived on during the Upper Oligocéne of Vértes-
sz6l6s as well. Its more specific relations cannot be established lacking the
cone. There areseveral more needles of Pinus encountered in theflora, which
are however very fragmentary, therefore we cansaynothing forsure about

them. The species P. tuzsoni i snot very informative inrespect of climate
and humidity, similar o other fossil Pinus species.
Pinus sp.

Material: No.: 76.8.1.; 76.23.1.; 76.28.1.; 76.59.1.; 76.121.1.
5 pieces



Description: Pine tree fragments and double needles are assigned to this

group, where the fragmentary state does not allow a more precise observation
on the position of the leaves i.e., their taxonomical position. The length of
the needles cannot be ascertained, but they are seemingly very long in some
cases. The small number of fragmentary pine needles in the flora denote that
they were probably transported to the place of fossilization from nore dis-
tant areas. Probably they were members of higher |lying terrains, probably

mount ai nous areas.

TaXodiag¢ e aae
Taxodium Rich.

Taxodi um dubium (Sternberg) Heer

PI. I, Fig. 3 PI. 1, Fig. 1
1B23 Phyllites dubius Sternb.; Sternberg, p. 37, PI. 36, Fig. 3.
1825 Phyllites bubius Sternb.; ibid. 4, tent, et index.
1825 F'ilicites; ibid. 4, PI. 24, Fig. 2, tent, et index.
1838 Taxodites dubius (Sternb.) Presl in Sternberg, p. 204.

1853 Taxodium dubium (Sternb.) Heer; Heer, p. 136.
1971 Taxodium dubium (Sternb.) Heer; Buzek, p. 37, PI. 6, Figs. 9-11;
PI. 8, Figs. 1-6.

Material No.: 76.1.1.(7); 76.2.1.; 76.3.1. ; 76.7.1.(2); 76.8.1.(6) ; 76.9.1
76.11.1. 76.12.1.(2); 76.14.1.; 76.15.1.; 76.19.1.; 76.20.1.;
76.21.1.  76.26.1 76.27.1. ; 76.39.1.; 76.48.1. ; 76.53. 1.;
76.54.1.  76.59.1 76.62.2. ; 76.79.1.; 76.82.1.; 76.90.1.;
76.91.1. 76.95.1 76.101.1.(9); 76.103.1.; 76.104.1.(2);
76.105.1 (2); 76.107.1. ; 76.109.1.(4); 76.111.1.(2); 76.116.1.(3)
76.119.1 ; 76.124.1; 76.125 1.(2) 76.129 .1.; 76.130.1.;
76.131.1 (2); 76.132.1.; 76.141.1. 76.144 .1 ; 76.147.1.;
76.151.1 ; 76.153.1.(2); 76.154.1. 76.160 .1 ; 76.161.1.(2);
76.168.1 ; 76.171 1. 76.177 .1 76.180.1. (2) ; 76.182.1.;
76.183.1 ; 76.188 1. 76.189.1. 76.192.1. ; 76.204.1. ;

76.210.1 (2) ; 76.213 1. ; 76.215.; 76.216.1.(2); 76. 230.1.;
76.233.1 ; 76.234.1. 76.239.1.(2); 76.240.1.(2); 76.242.1.;
76.243.1 (3) ; 76.244 1.; 76.247.1.; 76.250.1. ; 76.251.1 .;
76.254.1 . 76.270.1. 76.271 .l ; 76.272.1.; 76.277.1.; 76.283.1.;
76.291.1 . 76.294.1. 76.296.1.; 76.298.1.(3) ; 76.299.1.;
76.300. 1

(3); 76.308 1.; 76.309.1.
140 pieces

Description: There were numerous fragments of sprouts found in the Vér-
tessz515s floristical assemblage. The size of the leaflets i s variable, get-
ting narrow and shorter towards the end of the sprout. Their width varies
between 0.1-0.3 cm their length ranging between 0.5-2.5 cm Thus they can be
fairly well differentiated on the basis of size from that of Sequoia abietina
and Cephal otaxus harringtonia. The angle of divergence of the leaflets on the
sprouts varies between 50-60 , however, itisnot to be taken for granted
that this i s corresponding to the original situation, because this value was
possibly distorted during enterrement.

This species i s known to occur rarely in the Lower Oligocene. I't i s not
even frequent in the Upper Oligocene of Hungary. Such a great quantity of the
species was encountered only on this locality. The acme of the species took
place in Hungary as well as several points of Europe during the M ocene, when
it served as rock-forming fossil of coal seams.

The abundant occurrence of the species at Vértesszolodos can be explained
by local formation of marshes. Parallel to the deterioration of the climate
the species became gradually extinct from Hungary. |t is no longer met by the

end of the Pliocene and during the Pleistocene.



Sequoia Endl.

cf. Sequoia abietina (Brong.) Knobl.
PI. 1 ,Fig. 2.
1822 Phyllites abietina Brongniart in Cuvier; p. 617, Pl1. 11, Fig. 13,
1828 Taxites langsdorfii Brong.; Brongniart, p. 108.
1849 Taxites langsdorfii Brong.; Unger, p. 2, P1. 13, Fig.l1.
1855 Sequoia langsdorfii Heer; Heer, p 54. PI1.20, Fig. 2; P1.21,
Fig. 4.
1867 Sequoia langsdorfii (Brong.) Heer; Stur, p 121, 147.
1964 Sequoia abietina (Brong in Curvier) Knobloch; Knobloch, 60-62,
Material: No.: 76.8.1.(3); 76.10.1.; 76.15.1.; 76.21.1.(3); 76.23.1.;
76.39.1.; 76.45.1.; 76.51.1.; 76.53.1.; 76.55.1.; 76.56.1.;
76.59.1.; 76.61.1.; 76.61.1.; 76.64.1.; 76.73.1.(2); 76.75.1.(3);
76.81.1.(2); 76.85.1.; 76.88.1.(2); 76.103.1.; 76.108.1.;
76.116.1.(2); 76.129.1.(2); 76.133.1.; 76.138.1.(8): 76.139.1.(4)
47 pieces
Description: I tsoccurrence can be considered abundant in the flora of
Vértessz6los. The sprout fragments are present innearly 50 specimens. The
needles are very small, thin, their length isonly a few mm. Considering the
fact that no cones were actually found here, we cannot be absolutely certain
in the taxonomical assignment.
Cupressaceae
Libocedrites Endl.
Libocedrites salicornioides (Unger) Endlicher
1838 Hellia salicornioides Ung.; Unger, p. 101.
1841 Thuytes salicornioides Ung.; Unger, p. 11, Pl . 2, Figs. 1-4.
1847 Libocedrites salicornioides (Ung.) Endl,; Endlicher, p.275.
1855 Libocedrus salicornioides (Ung.) Heer; Heer, p. 47, Pl .21, Fig. 2,
1919 Cupressinocladus salicornioides (Ung.) Sew.; Seward, p. 307.
1964 Libocedrus salicornioides (Ung.) Heer; Kolakovszkij, p. 26, PI1 .1,
Figs. 12-14; PI1. 2, Fig.1.
1969 Libocedrites salicornioides (Ung.) Endl.: Knobloch, p. 45, 63,
PI. 25, Fig. 3.
1971 Hellia salicornioides Unger; Ferguson, p. 55, Pl . 3, Figs, d-g;
Figs. 10d-1.
1976 Libocedrites salicornioides (Ung.) Endl.; Knobloch et Kvacek.
p. 16, P1. 3, Figs. 5-8; PIl. 15, Fig. 16;PlI. 18, Fig. 3.
1978 Libocedrites salicornioides (Ung.) Endl.; Mai et Walther, PI 14,
Figs. 14-18; P11 . 17, Figs. 1-8.
1979 Libocedrites salicornioides (Ung.) Endl.; Hably, P1 .2, Fig. 1
PI. 3, Figs. 3-4; Pl1. 4, Fig.2.
1980 Libocedrites salicornioides (Ung.) Endl.; Zastawniak, p. 43, PI .1
Figs. 1,la.
Material: No.: 76.116.1
1 piece
Description: Generally there are several leaves occurring together,
forming a characteristic branching sprout. Here we have only a whorl of
0.B cm X 0.5 cm found. The form of the characteristic Libocedrites whorl is
cuneiform, the basis 1is concave, widening towards the apical parts. On the

apical margin there
by 3 major vascular

From the Upper Oligocéne
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From the Lower Oligocéne (Tard Clay Formation) VARGA (1956), ANDREANSZKY
(1963), NOVAK (1950) could describe similar plants from the Budaujl ak, Csil-
|l aghegy and Kiseged floras, as well as several boreholes (HABLY 1979b).

The only print found at Vértessz6l6s proves that it was present in very
small quantities in the Egerian, playing a very subordinate role in the flo-
ra. This is in direct contrast with the Czech Egerian, where the L. salicor-
nioides 1is one of the dominating species, a marker of the horizon. W have no
idea on the causes of withdrawal of L. salicornioides in the Hungarian Egeri-
an. In the Ottnangian Stage (Lower Miocene), again we meet the species in
great quantities on the palaeofloristical localities. This 1is proved by the
flora of Ipolytarnéc (JABLONSZKY 1914-15, HABLY 1985) from where several spe-
cimens were collected.

It is widely distributed in the Egerian and the Miocene of Europe. There
are specimens known even from the Sarmatian Stage and the Pliocene flora of
Kodor as well (KOLAKOVSKI 1964).

Cephalotaxaceae
Cephalotaxus Siebold et Zuccharini

Cephalotaxus harringtonia (Knight) Koch fossilis
PI. 1l ,Figs. 2-3; Fig. 2.
1966 Cephalotaxus drupacea Sieb, et Zucc. fossilis Andr.; Andreéanszky,

p. 141, PIl. 1, Fig. 1.
1978 Cephalotaxus ex. gr. harringtonia (Knight) K. Koch fossilis; Mai &
Walther, p. 31.

Material: No.: 76.9.1.(3); 76.131.1.(2); 76.214.1.
6 pieces

Description: The width of the sprout axis is surprisingly great, 0.3 cm.
The size of,the leaves surpasses that of the other related forms (Taxodium,

Sequoia). the width of the leaves is ranging between 0.20-0.22 cm, their
length is 2.2-2.6 cm. The leaves are sword-form, arched, getting narrow by
the end. Their angle of divergence 1is 37-40 to horizontal line. At some

places, the scars left by the fallen leaves can be observed, while on the
opposite side the apices of the rear-side leaves are visible from under the
sprout axis. The genus is currently living 1in Eastern Asia.

ANDREANSZKY (1966a) published similar remains fronm the Sarmatian flora
of Bilkkszentmarton.

Lauraceae
Daphnogene Unger

cf. Daphnogene cinnamomifolia (Brong. in Cuvier) Unger
PI. 1v, Fig. 2; PLl. VI, Figs. 1-2; PI. VIIl, Figs. 1-2; PIl. VIIIl, Figs. 1-3;
PI. IX, Fig. 2; Figs. 4-5, 7, 9-13, 21, 27, 83.

1822 Phyllites cinnamomifolia Brong. in Cuvier; Brongniart 2 Bd.

1850 Daphnogene cinnamomifolia Unger; Unger, p. 168, PI. 39, Figs. 7-9.

1873 Cinnamomum rossmassleri Heer; Engelhardt, p. 26, Pl. 5, Fig. 4.

1950 Cinnamomophyllum polymorphum (A. Br.) Krausel & Weyland; Kréausel &
Weyland, p. 70, PI. 17, Figs. 2-3; PIl. 18, Fig. 1.

1974 Daphnogene cinnamomifolia (Brong. in Cuvier) Unger; Kvacek & Wal-
ther, p. 199, PIl. 1, Figs. 1-2; PIl. 2, Figs. 1-5.

1974 Daphnogene cinnamomifolia (Brong. in Cuvier) Unger; Kvacek & Wal-
ther, ibid 202, PI. 1, Fig. 4; PIl. 3, Figs. 1-5.

1974 Daphnogene cinnamomifolia (Brong. in Cuvier) Unger; Kvacek & Wal-
ther, ibid. 201, PI. 1, Fig. 3; Pl. 4, Figs. 1-3.

1978 Daphnogene cinnamomifolia (Brong. in Cuvier) Unger; Mai & Walther,
p. 43, PIl. 2, Figs. 24-25; PIl. 20, Figs. 5-9; PIl. 21, Figs. 1-2.

1988 Daphnogene cinnamomifolia (Brong. in Cuvier) Unger; Hably p. 39,
PI. 5, Figs. 1-5; PI. 6, Fig. 1.



Material: No.: 76.3.1.; 76.5.1.; 76.6.1.(=76.188.1.counterpart); 76.7.1.;
76.11.1.; 76.14.1.; 76.21.1.; 76.101.1.; 76.107.1.; 76.130.1.(2);
76.136.1.; 76.141.1.; 76.153.1.; 76. 160.1.; 76.161.1.; 76.188.1.;
76.194.1.; 76.195.1.(2); 76.223.1.; 76.229.1.; 76.269.1.;
76.272.1.(4); 76.283.1.; 76.291.1.; 76.295.1.(2); 76.296.1.;
76.301.1.; 76.306.1.; 76.310.1.; 76.311.1.; 76.312.1.; 76.315.1.

37 pieces

Description: The leaves arelarge, found generally without the petiole.
Their shape i sobovate, reaching their maximal width at theupper third of
the lamina. This 1 s6.3 cm incase of thebiggest piece, ranging generally

between 3.0-5.0 <cm. The complete length of thebiggest leaf (76.6.1) comple-
mented could be 16 cm, thetotal length measurable i s15.5 cm due to the
fragmented state of theapex. The completed length of therest of the leaves
is ranging between 10-11 cm. The margin of theleaf 1isentire, theapex and
the basis areacute. The biggest specimen i salmost complete, thus thesystenm

Df theveins can be studied very well. At 1.2 cm from theendof the lamina,
there aretwo strong basal veins branching offasymmetrically from themidve-
in, having thesame width as themidvein itself. The starting point of these

veins i snotalways thesanme, they aregenerally starting with 0.2-0.5 cmof
difference. Intheir distance from thebasis there arealso smaller differen-
ces encountered, roughly proportional to thesize of the leaf.

On thespecimen 76.6.1., thetwo basal veins arel.4 cm apart from the
midvein and 1.7 cm far from themargin at thewidest point of thelamina. In
case of some other specimens, however, they arenearer themargin, and in
other cases, thedistance from themargin and themnidvein i s roughly equal
here.

.Around theupper third of theleaf, there 1 sa stronger secondary vein
starting from themidvein, which 1 sturning back towards the midvein ata
higher point, forming a loop. The basal veins of second order contact this
secondary vein, also ina loop-like manner. At thelower two-third of the
leaf, veins of thethird order arerunning between themidvein and thebasal
veins almost horizontally, branching and later anastomizating. At theside

facing themargin there 1 sa system ofvigorous veins starting from thebasal
veins, taking an arched course and returning at some distance to the starting
vein, creating a more or less regular loop system inthemeantime.

Apart from theVértessz6ldés site, thespecies was found on several Upper
Oligoceéne palaeobotanical localities of Hungary (HABLY 1982, 1968). Close

analogies of t hespecies were found i ntheZsil-vallsy (Transylvania ) i n the
form of prints, published by STAUB (1887 ) under t hename of Cinnamomum poly-
mor phum Al . Br. More new finds were published by KVAOEK and WALTHER ( 1974)
from t helocalities Habichtswald, Mei ssner, Seifhennersdorf. I nthe Vértes-

sz616s flora, i tisoccurring associated with Palaeotropical and Arctotertia-
ry elements, theconposition of which isrelated inmany ways totheSeifhen-
nersdorf and thelZsil-valley floras.

According to thetaxonomical system of KVACEK and WALTHER (1974), the
species D. cinnamomifolia ischaracteristic of theboundary of the Oligocéne
and t heMiocene periods.

Considering t hefact that our locality i sdated tothe Egerian stage,
this statement i scorroborated by t heVértessz6los evidence as well. Theau-
thors of thecited paper —consider these large leaves as mesomorphic shadow
leaves, while that of theD. lanceolata Ung. which issmaller and more narrow
would be thexeromorphic light-Isaf. IntheVértesszélés flora, both species
(or types) areoccurring, that is,notexcluding that theremains belong to
the same species as shadow- and light-leaves, respectively.

From thepoint ofclimatology, theD. cinnamomifolia can be regarded as
authoritative. I naccord with therest of theplants preferring humid envi-
ronment we can state that this plant was theconstituent of a subtropical
forest abounding @ nhumidity, growing D. lanceolata type leaves intheouter
parts of thefoliage exposed to light.



cf. Daphnogene |anceolata Unger
Figs. 3, 15, 17, 29, 35, 38.

1850 Daphnogene lanceolata Unger; Unger, p. 424.

1850 Daphnogene |anceolata Unger; Unger, p. 167, PI. 34, Figs. 1-7.

1873 Daphnogene ungeri Heer; Engelhardt, p. 27, PI. 5 Fig. 5.

1873 Eucalyptus oceanica Unger; Engelhardt, ibid. 29, PI. 5 Fig. 11.

1934 Daphnogene |anceolata Unger; Weyland, p. 83, PI. 11, Fig. 6
PI. 13, Fig. 7, Pl. 14, Fig. 8.

1950 Cinnamomophyl|lum scheuchzeri (Heer) Kréausel & Weyland; Krausel &
Weyl and, p. 68, PI. 11, Fig. 7, PI. 16, Figs. 1-6; PI. 17, Fig. 1
Text-fig. 25.

1963 Cinnamomophyl |l um scheuchzeri (Heer) Kréausel & Wy land ; M, PIl. 8
Figs. 4-6.
1963 Laurophyllum acutimontanum Mai; Mai, ibid, PIl. 8 Fig. 10; Text -

figs. 11 a-e.

1964 Cinnamomophyllum scheuchzeri (Heer) Krdusel & Weyland; Walther,
p. 48, Pl. 17, Figs. 1-4.

1965 Cinnamomophyllum bitterfeldense Schneider; Schneider, p. 1241,
PI. 4 Figs. 11-13.

1976 Daphnogene |anceolata Unger; Blzek, Holy & Kvacek, p. 100, PI. 7,
Figs. 1-4; PI. 19, Figs. 3-7.

1978 Daphnogene |anceolata Unger; Mi & Walther, p. 40, PI. 2
Figs. 1-23; PI. 19, Figs. 1-15 PI. 20, Figs. 1-4.

Material: No.: 76.2.1.; 76.3.1 76.7.1.; 76.21.1.; 76.49.1.; 76.51.1.(2);
76.82.1.; 76.83.1.; 76.95.1.; 76.101.1.; 76.104.1.; 76.109.1.
76.115.1 76.116. 1. 76.119.1. 76.128.1. ; 76.145.1. ; 76.150.1
76. 153. 1 76.157. 1. 76.165. 1. 76.180.1.(2); 76.188.1.(2);
76.198.1 76.202.1 76.214.1 76.216.1.; 76.234.1.; 76.243.1
76.244. 1 76.245. 1. 76.246. 1. 76.272.1.(4); 76.287.1.
40 pieces
Description: The leaves are generally of small size, their shape is lan-
ceolate ovate or narrow ovate. This way they can be differentiated from D
cinnamomi folia, apart from their size, on the basis of form as well. The mar-
gin of the leaves is entire, the apex and the basis is acute. The strong pair
of basal veins is branching off from the midvein at different distances. The
| eaves are asymmetrical. O some specimens it can be observed that the basal
veins join the midvein again in a loop-like manner at the wupper part of the

leaf through a secondary vein starting from here. This latter vein Ls running
arched towards the apex, forming a loop here again through a higher secondary
vein. The basal vein, which is approximately of the same width as the midvein

itself is running, in most cases, much nearer the margin than the midvein. O
the specimen 76.115.1". this difference is seemingly very sharp. The basal
veins here are running only 0.2 cm far from the margin, al most parallel to
the margin of the leaf. Their distance from the midvein at the widest point
of the leaf is 0.60-0.65 cm The basal veins have an angle of divergence of
32-34 at their start, becoming almost parallel by a quick arching phase up-
war ds. In the lower two-third of the leaf, the network of tertiary veins is
seldom visible. In some cases we can observe a thin horizontal vein here and
there between the midvein and the basal veins. Bet ween the basal veins and
the margin of the leaves, however w cannot find the loop-like tertiary sys-
tem as it is apparent in case of the D cinnamomifolia. The <character of the
leaves in general is much nmore skin-like than that of D cinnamomifolia. This
woul d support the hypothesis according to which the D lanceolata is a light
leaf.

I he species was encountered in Upper Oligocéne (Egerian) layers from
Hungary, from the territory of the Kovacov Formation.

Lauraceous forests today are situated around or under 800 m a.s.|. Their

requirement of annual precipitation is around 1000-2000 mm the mean tempera-
ture is around 21-23"C. Even if we do not suppose such a tropical climate for
the Hungarian Oligocéne, w can suppose that the D lanceolata was an essen-
tial constituent of a humd subtropical forest here.

11



PI. IX, Figs. 1, 3; PI. X, Figs. 1-3; PI. XI, Figs. 1-3; PI. XI1l,Figs. 1-2;
Figs. 6, 8, 14, 16, 18-20, 23-26, 28, 30-34, 37, 39.

1847 Ceanothus bilinicus Unger; Unger, p. 145, Pl . 49, Fig. 9.

1950 Cinnamomophyllum scheuchzeri (Heer) Kréausel et Weyland; Krausel et
Weyland, p. 68, PI. 11; Fig. 7; Pl . 16, Figs. 1-6; PIl. 17, Fig. 1;
PI. 18, Figs. 2-4; Text-figs. 25-26.

1963 Cinnamomophyllum polymorphum (Al . Br.) Krdausel et Weyland ; Weyland
et Kipper,*p. 104, Pl . 25, Figs. 28-29, Text-fig. 10.

1964 Cinnamomophyllum bilinicum (Unger) Knobloch; Knobloch, p. 601.

1965 Cinnamomophyllum bitterfeldense Schneider, p. 1241, P1. 4,
Figs. 11-13, Text-fig. 5.

1967 Daphnogene bilinica (Ung.) Knobloch et Kvacek; Knobloch et Kvacek;
p. 201.

1971 Daphnogene bilinica (Ung.) Knobloch et Kvacek; Kvacek, p. 67,
PlI. 2, Figs. 1-4; P1. 9, Figs. 4-6; Text-fig. 14.

1978 Daphnogene bilinica (Ung.) Knobloch et Kvacek; Ticleanu et Givules-
cu, p. 140, Pl . 2, Figs. 1-4, 8-9; PIl. 3, Figs. 6-7.

1979 Daphnogene bilinica (Ung.) Knobloch et Kvacek; Hably, p. 56, Text-
fig. 1.

1988 Daphnogene bilinica (Ung.) Knobloch et Kvacek; Hably, p. 36, PI. 3,
Figs. 1-5; P1. 4, Fig. 6; P1. 7, Fig. 3.

Material: No.: 76.1.1.; 76.6.1.(4); 76.8.1.; 76.11.1.; 76.12.1.; 76.21.1.;
76.28.1.; 76.49.1.; 76.66.1.; 76.70.1.; 76.72.1.; 76.77.1.;
76.83.1.; 76.92.1 .; 76.105.1.; 76.116.1.; 76.134.1.(=76.145.1.)(3);
76.140.1.; 76.141.; 76.144.1.; 76.148.1.(6); 76.161.1.(5);
76.162.1.(2); 76.180.1.; 76.188.1.(5); 76.194.1.; 76.195.1.(2);
76.202.1.(2); 76.217.1.(2); 76.239.1.; 76.242.1.; 76.243.1.;
76.247.1.; 76.267.1.; 76.283.1.; 76.291.1.; 76.313.1.; 76.314.1.

59 pieces

Description: The leaves are generally large, their complete length ex-
tending to 8-11 cm, width ranging between 1.8-3.8 cm. Their greatest width is
reached in the upper third of the leaf, thus their shape is obovate, general-
ly elongated obovate. In the Vértessz§lés flora two types of the species
could be differentiated, with transitionary forms between them. The first
type is wider, mesomorphic in character, e.g. 76.195.1, 76.8.1., 76.194.1.
and an intensively elongated narrow type like 76.161.1., 76.188.1 (4 pieces)
and 76.195.1. All of them have an obovate form and the character of the vein
system is similar.

The basal veins which are very strong are branching off in a V-shape
from the midvein, that is, getting gradually further from it towards the
apex. In the upper third of the leaf, at the widest point, they are forming a
loop with another considerably strong pair of secondary veins starting from

the midvein. "Their further loop-like connections can be traced till the apex.
Between the midvein and the basal veins there is a nearly horizontal system
of tertiary veins, while towards the margin, veins from the basal veins can
be observed, arching upwards. In case of these veins, however, the formation
of loops can be observed very rarely, only in the upper half of the wider

type leaves.

D. bilinica was found in Hungary at the Verdécemaros site as well, also
in Egerian layers. In the neighbouring countries (Czechoslovakia, Romania,
GDR) i tis widely distributed in the Upper Oligocéne, though according to the
system of KVACEK and WALTHER (1974) it i s more typical for the Miocene. Apart

from their frequent occurrence in the Miocene, they are dominant elements at
some places already in the Upper Oligoceéene, e.g., in Hungary. 1In the Egerian
of Central Europe it can be found mainly among the Arctotertiary elementsal -
ready. In the Vértessz616s and Ver6cemaros floras the species used to live
among subtropical conditions, 1in case of Vértessz6l6s, among considerably hu-
mid climatic relations. In the latter flora i tcan be considered as dominat-

ing species due to itsgreat individual number.
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Daphnogene sp.

Pl. XIl, Fig. 3 Figs. 22, 36.
Material: No.: 76.105.1; 76.229.1; 76.293.1.
3 pieces
Description: Characterless small |eaves, the exact taxonomical position

of which is hard to specify. The two strong basal secondary veins offer some
guidance in establishing the Daphnogene character of the pieces.

Apart from these, there are a number of fragments present in the assem-
bl age the correct assignment of which is impossible, lacking the characteris-
tic details.

Laurophyllum Goeppert

Laurophyllum sp. | .
PI. V, Fig. 1, Fig. 40.

Material: No.: 76.151.1(=76.152.1.counterpart).
1 piece

Description: Only the basal half of the lamina was preserved. I'ts width
is 7 cm the completed original Ilength could have been about 16 cm The basis

is acute, the apex missing, the margin of the leaf is entire. Because we have
the frontal side of the leaf preserved, the tertiary vein system and the end-

ings of the secondary veins are visible only in a gliding light at correct an-
gle. The midvein is strong, 1.5 mm wide at the basis, getting narrow towards
the apex. The veins of the secondary order are very thin, their straight
phase is still observable; however, the camptodromous vein system is very
difficult to trace. The distance between the secondary veins is very great.
At the left side of the lamina, proceeding from the basis till the apex,
their distance measured on the midvein is 1.8 cm 2.4 cm 2.5 cm while on
the right side, 1.6 cm 2.1 cm 2.5 ctm respectively. The angle of divergence
of the veins is 45 , 45 , 50 and 55 on the left side whrle 43 | 48 , 52
and 49 on the right side, also proceeding from the basis towards the apex.
Bet ween the midvein and the secondary veins there are further intermediate

veins starting, which are, however, very thin. These can be further connected
to other intermediate veins or secondary veins to form loops.

Starting from the secondary veins, there is a very fine system of terti-
ary veins connecting the secondary veins with each other, form ng, in the
meantime, loop-like patterns.

Laurophyllum sp. | | .
Pl XXIl, Fig. 1, Pl. XXIIlIl, Figs. 2-4; Figs. 41-43, 46-47.

Material: No.: 76.106.1; 76.107.1; 76.195.1.; 76.200.1; 76.300.1.
5 pieces

Description: The form of the leaves is narrow elliptic, the apex and the
basis are acute, the margin of the leaves is entire. The midvein is strong,
the secondary veins are turning upwards in an arch, their connecting each
other very rarely visible, that is, the camptodromous character generally
cannot be established, due to poor state of preservation. At some places,
there are further intermediate veins randomy branching out of the midvein.

Laurophyllum sp. I | | .
Pl. XXI, Fig. 4 Figs. 44-45.

Material: No.: 76.146.1.; 76.190.1.
2 pieces
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Description: The leaves are large, long, one of them is 13.6 cm while
the other one cannot be exactly measured due to the lack of the basal parts,

but itstotal length probably reached as nmuch as 17-18 cm The width of the
|l eaves is only 2.6 and 3.4 cm respectively. Their form is elongated, the
mar gi n of the leaves is entire. The midvein is very strong, mainly at the
basal parts, but also at the medial parts as well. The angle of divergence of
the secondary veins on the species 76.147.1. i s somewhat steeper than on the
other. Here we are facing an angle of divergence well wunder 60 , while in
case of the specimen 76.190.1. the same angle i s about 63-69 . The camptodro-
mous venation is not striking, w can observe loops only in case of some sec-
ondary veins. The secondary veins branching of the midvein follow each other
at relatively regular intervals.

Laurophyllum sp. [|V.
Pl. XXIV, Fig. 1; Pl. XXV, Fig. 1, Figs. 48-52.

Material: No.: 76.1.190.1.; 76.200.1.(2).

3 pieces

Description: The form of the leaves i s elongated ovate. Their length is
9-12 cm their width ranging about 3-5 cm The basis is acute, fragmented at
all the three specimens. The apex is missing. The margin of the leaves i s
entire. The venation system seems to be, at a quick glance, craspedodromous,
because the veins are strong enough only at the straight phase. In fact, the
leaf i s camptodromous. A characteristic feature of the species, however, that
the loop-like connection of the secondary veins are very thin, poorly visible
to the naked eye. Over the loop-like connection of the secondary veins there
are further loop systems formed at a longer phase. The number of loops can
reach 6-7 at the medial phase of the leaf. The secondary veins are very regu-
lar, running parallel to each other at no great distances. They are rigid and

form no arched curvature opposed to most of the leaves with a camptodromous
venation. (Fig. 49).

The entire margin and the character of the venation denotes the family
of Lauraceae. Unfortunately, the rigid secondary vein system does not allow
us to identify our specimens with any of the known species of this taxon.
Lacking the epidermis it would be hazardous to bring it into close connection
with any species.

Laurophyllum cf. acutimontanum Mai

PI. XII, Fig. 4
1950 Laurophyllum phoeboides (Ett.) Krausel et Weyland; Krausel et Wy-
land (ex parte), p. 58, PI. 15, Figs. 5-8.
1963 Laurophyllum (Tetradenia) acutimontanum Mai; Mai, PI. 8 Figs. 7-9.
12; Pl . 9, Figs. 1-4; Figs, I1f-h.

1964 Laurophyllum princeps (Heer) sensu stricto Walther; Walther,
Pl. 16, Figs. 1-5.

1971 Laurophyllum acuti montanum Mai Kvacek, p. 53, Pl. 2, Fig. 5;
PI. 6, Figs. 4-6; Pl. 7, Figs. 1-2; Figs. 3-4.

1976 Laurophyllum acutimontanum Mai: Blzek, Holy et Kvacek, p. 96,
PI. 8 Figs. 4-5;, Pl. 18, Figs. 3-5.

Material: No. 76. 130.1.; 76. 154.1.(4).
5 pieces

Description: The most complete specimen is a 12.8 cm long, 1.9 cm wide
leaf. I tsform is lorate. The apex and the basis are equally acute. The basis
is a little bit fragmented, but seemingly symmetrical. The margin of the |eaf
is entire. The midvein is well observable, while anong the secondary veins,
only a few are visible, and even they cannot be observed at full length. The
entire margin, acute apex and the character of the secondary veins denote the
above mentioned genus. Having no remains of the epidermis, the precise as-

signment of the piece is uncertain.
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On some other fragmented specimens found in the assemblage, the charac-
ter of the secondary veins can be observed more easily. They are branching
off the midvein rather regularly, turning in an arch upwards. MA and WALTHER
(1978) described the species on the basis of epidermis remains fromthe
Hasel bach flora. ,There were further pieces described from the Egerian flora
of Markvatice (BUZEK, HOLY and KVACEK 1976) and Linz environs (KOVAR 1982).
The determination of the pieces was performed by the help of epiderm s analy-

sis, and these types of leaves can be properly determ ned only using epider-
ms remains even today. Therefore the Vértessz6lds pieces cannot be unambigu-
ously assigned to the species mentioned. Their assignment to the family of

Laureaceae, however, seems to be well founded, thus yielding important ecolo-
gical information. Together with the other laurel-leaf trees i tcould possib-
ly contribute the forest- forming species of the subtropical forest.

Sassafras Nees

Sassafras tenuilobatum Andreanszky
PI. XXVI, Fig.2.

1959 Sassafras tenuilobatum Andr.; Andreanszky, p. 6, Pl .1, Fig.2.

Material: No.: 76.34.1.
1 piece

Description: 3-lobed leaf, the lobes are very thin, the lamina is deeply
dissected. The central lobe i1s the longest one, 7.0 cm long, while the two
side lobes are 6.0 and 6.5 cm, respectively. The width of the lobes i s
0.5-0.7 cm. The veins running along the two side-lobes enclose an angle of 44
with each other, that is, the angle of divergence from the midvein is 22 .
The margin of the leaf is entire. The species was described from the Lower
Oligocéne flora of Kiseged by ANDREANSZKY (1959), similar prints were found
also inthe Upper Oligocene layers of the Wnd's Brickyard section described
under the name of Sassafras |obatum Sap. (ANDREANSZKY 1966b).

Pl at anaceae
Pl atanus L.

Pl atanus neptuni Blzek, Holy et Kvacek
PI. XIll, Figs. 1-3; Pl .XIV, Figs. 1-3; Pl .XV, Figs. 1-3; PI. XVI,
Figs. 1-3; P11 .XVIl, Figs. 1-2; PIL.XVIIlI, Fig.1; Figs. 53-82.

1866 Sparganium neptuni Ett.; Ettingshausen, p. 31, Pl .7, Figs. 9-15.

1866 Sparganium extinctum Ett.; ibid, p. 31, Pl1.7, Fig. 8.

1869 Bombax chorisiaefolium Ett.; Ettingshausen, p. 11, Pl . 42, Figs. 2,
4-5.

1869 Quercus arctocarpites Ett.; ibid, p. 63, Pl. 55, Fig.19.

1869 Ceratopetalum haeringianum Ett.; ibid. p. 6, Pl . 40, Figs. 27-28;
PI. 41, Figs. 4-5.

1885 Ceratopetalum cundraticense Engerhardt; Engerhardt, p. 48, PI1 .11,

Fig. 2.
1898 Viburnum oligocenicum Engerhardt; Engerhardt, p. 96, P1 .9,
Fig. 61.

1898 Ampélopsis bohemica Engerhardt; ibid. p. 101, PI . 10, Figs. 23-26.

1898 Elaeodendron grandifolium Engerhardt; Engerhardt, p. 107, P11 . 10,
Fig. 30.

1898 Phyllites quercoides Engerhardt; ibid.,

1898 Phyllites amphirocioides Engerhardt; ibi
Figs. 47, 68, 79.

1898 Equisetites ettingshauseni Engerhardt; ibid., p. 85, PI1. 9,
Figs. 6, 8, 11, 30-31, 36-37.

1967 Platanus neptuni (Ett.) BlUzek, Holy et Kvacek; Blizek, Holy et
Kvaéek, p. 205, Pl .1, Figs. 1-6; Pl .2, Figs. 1-9.

p. 116, PI1 .11, Fig. 29.
d., p-

1
p- 116, PI . 11,



1973 Platanus neptuni (Ett.) Blzek, Holy et Kvacek; Knobloch, p. 281,
Figs. 1-2, 4.

1975 Platanus neptuni (Ett.) BUzek, Holy et Kvacek; Knobloch et al .,
p. 88, 89, 91.

1978 Platanus neptuni (Ett.) BUzek, Holy et Kvacek:; Kvacek et Walther,
p- 91, Text-fig. 5.

1978 Platanus neptuni (Ett.) BUzek, Holy et Kvacek; Blizek, Kvacek et
Walther, P1. 3, Fig. 6.

1979 Platanus neptuni (Ett.) BUzek, Holy et Kvacek; Hably, PI. 8, Figs,
1-5; Pl. 9, Figs. 2-3, 5-6: PIl. 10, Figs. 1-5; Pl . 11, Figs. 1-3.

1980 Platanus neptuni (Ett.) BlUzek, Holy et Kvacek; Hably, p. 300,
PI. 1, Figs. 1-8; PIl. 2, Figs. 1-9; Pl. 3, Figs. 1-6; PIl. 4,
Figs. 1-5; PIl. 5, Figs. 1-6; PIl. 6, Figs. 1-4; Pl. 7, Figs. 1-4;
PI. 8, Figs. 1-4; PIl. 9, Figs. 1-4; p1. 10, Figs. 1-4.

1982 Platanus neptuni (Ett.) Blzek, Holy et Kvaéek; Hably, PI . 1,
Figs. 4, 6, 9-11; PIl. 2, Figs. 1-2; p|. 5 Figs. 1-6; Pl . 6
Figs. 1-6; PIl. 7, Figs. 2-4; PIl. 8, Fig. |

Material: No.:: 76.2.1.; 76.7.1.(2); 76.8.1.; 76.10.1.; 76.12.1.(7); 76.21.1.;
76 23.1 76.27.1.;, 76.43.1.;, 76.47.1., 76.54.1.;, 76.55.1.;

76 58.1 76.66.1.; 76.69.1.; 76.71.1.; 76.74.1.; 76.85.1.;
76 86.1 76.103.1.; 76.106.1.; 76.108.1.(2); 76.112.1.; 76.115.1.;
76 116. 1 76.117.1.; 76.121.1.; 76.124.1.; 76.127.1.; 76.134.1.;
76 135. 1 76. 144.1.(=76.187.1.counterpart); 76.145.1.; 76. 150.1.;
76 153. 1 76. 155.1.(=76.156.1.counterpart); 76.180.1.(5);
76 181. 1 76.184.1.; 76.187.1.; 76.190.1.(2); 76.225.1.;
76 237. 1 76.241.1.; 76.243.1.; 76.251.1.; 76.254.1.; 76.268.1.
76 270. 1 (8); 76.272.1.(3); 76.282.1.; 76.285.1.; 76.288.1.;
76 300.1 (2); 76.302.1.; 76.304.1.; 76.305.1.
75 pieces
Description: The size of the leaves i s changing amidst broad frames.
Their width i s changing between 0.95 cm and 5.4 cm their length is 4.5 to 14
cm The mean value of their width is 2.9 cm that of their length is 86 cm
The lamina i s asymmetrical, the form of the leaf i s generally elongated obo-
vate or considerably elongated ellipsoid, pointed at both ends. The venation
is camptodromous. The margin of the leaves i sentire on the lower third,
someti mes even above this part. Generally, the teeth appear from the upper
third, set fairly distant from each other. At the medial parts, mainly on the
smaller leaves we can speak of very small, blunt teeth only. The teeth are
getting nmore distinct towards the apex, most characteristic on the parts near
the apex. The best identifying features of the fragmented prints are these
teeth, provided the margin of the leaf was preserved.
The apex of the teeth i s obtuse, their apical side i s essentially short-
er than the basal one. The apical side can be straight or concave, winding a
little bit upwards, termi nating in the obtuse apex. The basal side i s moder-
ately concave, al most parallel to the margin of the leaf. The sinuses are
rounded. On the whole, one single tooth has a mild S-form curvature, starting
from the apical side till the sinus. This feature of the teeth can be studied
on large speci mens mainly. On smaller leaves and on the basal part of the
|l eaves the teeth are rudimentary. They are present in such cases only in form
of a small tumification. The rounded sinuses and the S-form curvature can
give, in most cases, good guidance for assignment.
The basis and the apex are acute. The leaf i s simple. It is frequently

occurring together with the petiole or, parts of the petiole.

Anong the numerous remains found in the Vértessz6los assemblage, there
are very large specimens as well, similar to which were collected only in the
Lower Miocene flora of Ipolytarnoc (HABLY 1985). At the same time, the leaves
of the minimum width reach the minimum value of the pieces in the Tard Clay
(H boreholes). The smallest pieces are 4.5 cm long, that is ,under the small-
est length values of the Tard Clay Platanus pieces. (Table I . ,Fig. 134).



134.

Breadth

and

length of

the

leaf

I ami na

of

Pl atanus

neptuni



Table 1. The leaf-size of the Platanus neptuni

Locality Age Minimum Mean Maximum  Minimum Mean Max Emum
breadth breadth breadth lenqth lenqgth length

Budapest, Kiscellian 0.9 1. 87 2.9 5.0 7.55 10.0

H-drillings

Verécemaros Egerian 1.9 2.6 3.3 6.0 8.6 12.0

Vértessz6l6s Egerian 0.95 2.9 5.4 4.5 8.6 14.0

The mean value of width and length of the pieces is interesting as well; we

can see that the mean values for the Egerian floras are almost identical, but
they are considerably different from that of the Kiscellian mean value of the
Platanus neptuni, being more than a whole unit longer. This fact seems to
support the statement that the formation of the leaf surface of P. neptuni is
considerably depending on the climate. In the dry climate of the Kiscellian,
a much smaller surface of the leaf was adequate, while in the more humid Ege-
rian not only the maximal leaf size is more than 1in the Kiscellian, but also
the mean value is well surpassing the Kiscellian average. The two Egerian
floras are situated in different formations. During the Egerian, possibly a

continuous forest of P. neptuni could exist here. The actual distance between
the localities is certainly not so great that we would be compelled to sup-
pose disjunct areas. This hypothesis 1is further supported by the occasional
occurrence of P. neptuni in the Egerian assemblages of the localities lying
between them.

The species is very abundant in the Hungarian Oligoceéene. I't was found
practically at all sites of the Lower Oligocene Tard Clay Formation (Kiscel-
lian Stage), e.g., from the Budapest surface outcrops and boreholes, as well
as the Kiseged flora lying close to the town Eger. From the Upper Oligocéne
(Egerian), apart from the locality of Vértesszélés, it is known from Verdce-
maros, Pomaz, Kesztdlc, Nagysap (HABLY 1980, 1982, 1988) and the Wind"s

Brickyard section from Eger. These sites are practically covering the comp-
lete extent of the Hungarian Oligocéne. The westernmost occurrence of P. nep-

tuni in Hungary i s, according to our present know edge, that of Vértessz6lés.
Its easternmost occurrence - so far the easternmost occurrence of the species
in Europe - 1is that of the Wind"s Brickyard section.

The P. neptuni is a thermophylous Palaeotropical element. According to
KNOBLOCH (1973) it is appearing bound to definitely warm periods. On the ter-

ritory of Hungary, it used to live amidst subtropical climatic relations 1in
the Kiscellian, the Egerian as well as the Lower Miocene. In respect of pre-
cipitation, the plant could adapt to varying circumstances, because i1t was

characteristic of the dry Kiscellian as well as the humid Egerian and the
Lower Miocene as well. The recent equivalent of the P. neptuni 1is P. kerrii,

currently living in South-Eastern Asia, on the territory of Laos ,under sub-
tropical, tropical climate as an evergreen member of the forest. BU2eK (1971)
considered it to be a Palaeotropical element. It is known to occur in Hungary

in the Lower Kiscellian amidst palaeotropical elements only, while later,
during the Egerian (in the first place, on this site) it is mixed with Arcto-
tertiary elements.

Ul maceae
Ulmus L.

Ulmus pyramidalis Goeppert
PI. XVIl, Figs. 3-4; PI. XVIlIl, Figs. 2-3; PIl. XIX, Figs. 1-3; PI. XX,
Figs. 1-2; PI. XXI, Fig. 1; Figs. 84, 87-93, 110.

1845 Ulmus bronni Ung. partim ; Unger, PIl. 26, Fig. 1., non Figs. 2-4.
1845 UlImus longifolia Ung.; ibid.. PIl. 26, Figs. 5-6.

1847 Ulmus bronni Ung. partim; ibid., p. 100.

1847 Ulmus longifolia Ung.; ibid., p. 101.

1855 Ulmus pyramidalis Goepp. ; Goeppert, p. 28, PI. 13, Figs. 10-12.

1859 Carpinus pyramidalis (Goepp.) Heer; Heer, p. 177, PIl. 87, Fig. 7f;
PI. 150, Figs. 27-28.

1866 Ulmus pyramidalis Gaudin; Ettingshausen, p. 49, PIl. 15, Figs. 5-9,
Fig. 21.



1866 Ul mus bronni Ung.; ibid., p. 62, PI. 17, Figs. 9-10.
1866 Ul mus longifolia Ung.partim ibid., p. 62, PI. 18, Figs. 7, 9-11.

1866 Ul mus plurinervia Ung.; ibid., p. 63, Pl. 18, Figs. 12-13.

1866 Ul mus minuta Goepp.; ibid., p. 64, Pl. 18, Figs. 21-22.

1866 Ul mus brauni Heer; ibid., p. 64, PI. 18, Figs. 23, 25(7), 26,
27(?).

1866 Planera Ungeri Ett.partim ibid., p. 65, Pl. 18, Figs. 14-16,
18(7), 19(?).

1881 Carpinus grandis Ung. partim; Velenovsky, p. 23, Pl. 2, Fig. 25(7);
PI. 3 Figs. 1-5.

1881 Ulmus longifolia Ung. partim ibid., p. 25, Pl. 4 Figs. 3-13.

1881 Planera ungeri Ett. partim ibid., p. 26, Pl. 3, Figs. 19-21,

22(7).
1881 Betula brongniartii Ett.partim Engelhardt, p. 78, Pl . 1, Fig. 13.
1881 Carpinus grandis Ung.; ibid., p. 81, PI. 1, Figs. 9-10.
1891 Ul mus longifolia Ung. Engelhardt, p. 160, PI. 9, Figs. 14, 16-20,
24(7).

1971 Ulmus pyramidalis Goepp.; Buzek, p. 56, PI. 19, Figs. 3-18; Pl . 20,
Figs. 1-17; Pl . 21, Figs. 1-8.

Material: No, 76.1.1.; 76.6.1 76.10 .1, ; 76.12. 7. ; 76.13.1.(2); 76, 15. 1. ;
76.20.1.; 76.31.1 76.35.1. ; 76.40.1. ; 76. 43.1.; 76.59.1.:
76.63.1.; 76.64.1 76.65.1. ; 76.76.1. ; 76. 93.1.; 76.101.1,

76.108.1 76.109.1 76.115 1, ; 76.132 .1, ; 76.137.1.; 76.142.1.;
76.144.1 76.147.1 76.150 1. ; 76.174 1. ; 76.175.1.; 76.180.1.;
76.184.1 76.187.1 76.191 1. ; 76.193 1., 76.194.1.;
76.198.1.(2); 76.199 1.; 76.212.1.; 76.215 1. ; 76.238. 1. ;
76.243.1 76.250. 1. 76.268 1. ; 76.269 1. 76.272.1.(3);
76.283.1 76.284.1 76.287 1. ; 76.290 1 . 76.292.1.; 76.297.1.;
76.300.1 76.303.1 76.304 1.
59 pieces
Description: The length of the leaves can reach 10 cm their width rang-
ing between 2.5-3.8 cm The margin of the |eaves i s toothed, their formi s
narrow elliptic or ovate. The formation of length and width are demonstrated
on Table II1I. The apex i s acute, the basis i s asymmetrical. The venation i s
craspedodromous, the veins of the secondary order follow each other relative-
ly densely. On the major pieces, the number of secondary vein pairs can be

16-20. The formation of the distance between the secondary veins are present-
ed on the graphs (Figs. 135-140). The veins of the secondary order are rigid,
the angle of divergence varying between 30 - 60 degrees. The value of the
angl es are summarized on Table | |

The U pyramidalis i s a widely distributed and characteristic species of
the Egerian of Hungary. I 't was not found in older layers from Hungarian ter-
ritory, vyounger occurrences are known from |Ipolytarnéc, where some badly pre-
served speci mens were found in the Eggenburgian sandstone. During the Egeri-
an, however, itispresent on al | palaeobotanical localities. ANDREANSZKY
mentioned it from the Wnd's Brickyard under the name of Carpinus grandis,
HABLY mentioned i t from Kesztolc (1988), Nagysap (1989) Csorog and Pomdz (un-
der el aboration).

The U. pyramidalis i s the only constant and, sometimes domi nant Arcto-
tertiary species of the Hungarian Upper Oligocene. As a typical riparian
plant, possibly i t could penetrate the subtropical forests following the
riversides. Thus it spresence can be interpreted as a menber of an intrazonal
assembl age.



Table 11 .The angle of divergence of Ulmus pyramidalis

76.1.1.

left side: 57 50 41 39 38 37 3 37 37 36 38 37 38 38 37 40
right side: - 43 41 41 41 39 37 34 34 36 37 37 42

76.6.1.

left side: 30 33 34 33 33 32 38 35
right side: 35 3 39 40 36 33 27 33 32 34 37

76.15.1.

left side: 47 46 45 43 42 39 40 35 38

right side: 45 45 42 39 41 37 37 37 34
76.31.1.

74 64 53 52 47 46

76.59.1.
43 40 45 44 44

76.132.1.
left side: 40 40 35 32 37 38 36 34
right side: 41 39 41 42 36 37 38

76.137.1.
left side: 32 37 34 33 32 28 27
right side: 36 30 35 38 36 36

Table 111 . Leaf-size of the flora
Species Minimum Mean Maximum Minimum Mean Maximum

bread.th breadth breadth width width width

"Acacia" parschlugiana 1.0 1.0 1.0
Betula prisca 3.6 3 .73 3.8 6 4 6. 93 8,0
Betula sp. typel . 5.4 5.4 5.4 8.1 9. 63 10,8
Betula sp. typel I . 4 4 4.4 4.4 7.2 72 7.2
Betula sp. typel I I . 4.6 4.6 4.6
Cassia sp- 0.7 0.7 0.7 1.3 1.3 1.3
Cornus praeamomum 6 .4 6.4 6.4 15 .0 15. 0 15. 0
Cornus sp. 3.6 3.6 3.6 B .0 8.0 8.0
Cornus cf . wrightii 3 4 3.4 3.4 8.0 8.0 8,0
Daphnogene bilinica 1.2 22 3.6 4.0 7.55 12, 3
Daphnogene cinnamomifolia 2.8 4.32 6.3 7.3 11 .45 16 - 0
Daphnogene lanceolata 1.2 1, 68 3.0 4.,5 6. 61 9.2
Daphnogene polymorpha 3.0 3.1 3..3 7,6 7,93 8.5
Daphnogene sp. 1.4 1 .45 1.5
Debeya hungarica 1,. 5 1.8 21 7.1 8, 65 10 ,2
Dicotylophyllum sp. 2. 4.8 4.8 4.8 6.. 1 6.1 6.1
Laurophyllum cf . acutimontanunm 1,7 1.8 1., 9 9., 4 11 .05 12,.7
Laurophyllum sp. 1. 7.0 7,0 7..0 16 , 0 16., 0 16 , 0
Laurophyllum sp. 2. 30 3,1 3.2 8..0 8,-0 8.0
Laurophyllum sp. 3. 2,, 5 3,0 3.4 12., 2 13 . 4 14 . 5
Laurophyllum sp. 4. 3..1 3.3 35 10 . 1 11. 65 13.,2
Palmae 3..2 3.2 3,2 22,.0 22,,0 22,,0
Platanus neptuni 0.8 2,81 4.. 6 4 .3 8..47 13,, 7
Phyllites skofleki 5.7 6 22 7., 2 4.8 8,.88 11 .7
Quercus sp. typel I . 2..8 2.,8 2,8 7.2 7,, 2 7,,2
Quercus sp. typel I 1. 3.0 3,.0 3.0 5.8 5,8 5,8
Rosa lignitunm 1.3 1,.3 1.3 2.0 2.0 2,0
Smilax tataensis 3.7 8.4 11 .5 3.7 7.1 13 .2
Sterculia sp. 6.0 6..0 6.0 5.6 5.,6 5.6
Ulmus plurinervia 1.2 1 .52 1.8 2.5 3,76 4,5
Ulmus pyramidalis .6 3.25 4.1 4.2 7.65 10 .3
Wisteria aff. fallax 1.2 1.2 1.2 2.0 2,0 2.0
Zelkova zelkovaefolia 1.4 1.4 1.4 2.8 2.8 2.8
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Fig. 135. Leaf parameters of U mus pyramidalis No. 76.1.1.
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Fig. 136. Leaf parameters of U mus pyramidalis No. 76.6.1.
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ULMUS PYRAMIDALIS
76.137.1.
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Fig. 139. Leaf parameters of U mus pyramidalis No. 76.137.1.
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Fig. 140. Leaf parameters of U mus pyramidalis No. 76.193.1.



U mus plurinervia Ung
PI. XX, Fig. 3.

1847 Ulmus plurinervia Ung, Unger, p. 95, PI . 25, Figs. 1-4,
1980 Ul mus plurinervia Ung, Zastawni ak, p. 58, PI .2, Figs. 3-5;
Fig. 7: 4-11.

Material: No 76.98.1.; 76.101.1.; 76.111.1.; 76.132.1.; 76.233.1 76.299.1,
6 pieces

Description: Very small leaves, their length i ssmaller than 5 cm and
their width i s less than 2 cm Their shape i snarrow ovate, the apex i s
acute, thebasis i scordate. I ncase of most pieces thebasis i s fragmented,
thus this feature can be observed only ina few instances. The secondary
veins arestarting densely from the midvein. They arestraight, rigid and
form no arch or curvature. The distance of theveins ar edemonstrated on a
graph (Fig. 141). Apparently after a slight rise therow of dots i s gradually
declining. The formation of theangle of divergence i spresented on a graph.
Pal aeobotanical literature refers to these U mus leaves as U. plurinervia,
U bronnii, U. minuta. The margin of theleaves i s very poorly preserved,

thus thetoothing of theleaves cannot be evaluated.

ULMUS PLURINERVIA
76.132.1.

x on the left
‘ on the right

"It " xyk ' aye ' ~8 vein interval

vein number above leaf base

Fig. 141. Leaf parameters of U mus plurinervia No. 76.132.1.

Similar leaves were found i nthe Upper Oligocéne flora of Pomaz (HABLY,

under el aboration), thestate of preservation of which i sessentially better
than that of these. Considering that they areoccurring here, as well asat
Pomaz, together with numerous |leaves of U mus pyramidalis, we cannot exclude
the possibility that they belong tothesame species as smaller and bigger
|l eaves. I t i s possible that we aredealing with size differences between

leaves situated at different parts of thesprout axis.

Anyway, theU plurinerviaoccurs at more sites of theEgerian, compris-
ing more specimens, i ngeneral, only i nminor quantities.



Zelkova Spach
Zelkova zelkovaefolia (Unger) Buzek et Kotldba 1in Kotlé&ba
PI. XX, Fig.4; PI1 _XXIl,Figs. 2-3.

1843 Ulmus zelkovaefolia Ung. partim; Unger, P 24, Figs. 9-13, non
Fig. 7.

1845 Ulmus zelkovaefolia Ung. partim; ibid., Pl . 26,Fig. 7, non Fig. 8.

1847 Ulmus zelkovaefolia Ung. partim; ibid., p. 94.

1851 Planera wungeri Ett.; Anonymus (ref. Ettingshausen), p. 145,

1851 Zelkova ungeri (Ett.) Kov.; Anonymus (ref. Kovats), p. 178,

1851 Planera wungeri Ett.; Ettingshausen, p. 14, Pl .2, Figs. 5-6 (?),
7-9, 10-11, 12 (?), 13-14, 16, non Figs. 15, 17-18.

1856 Zelkova wungeri (Ett.) Kov.; Kovats, p. 27, Pl .5, Figs. 1-12;
PI. 6, Figs. 1-6.

1866 Planera ungeri Ett. partim; Ettingshausen, 65, P11 .18, Figs. 17,
20, non Figs. 14-16, 18-19.

1881 Planera ungeri Ett.; Velenovsky, p. 26, PI,3, Fig. 23, sub
Fig. 16, non Figs. 18-22, non Pl .4, Fig. 14.

1963 Zelkova zelkovaefolia (Ung.) Buzek et Kotl.; Kotl&ba, p, 59, PI1. 3,
Figs. 7-8.

Material: No, 76.261.1.; 76.285.1.; 76.299.1
3 pieces

Description: The leaves aresmall, their shape i sovate. The apex of the
leaf i sacute, thebasis is cordate.

The state of preservation of theprints i sfairly poor in the sandstone,
thus tl>e margin of the leaves aredim. The relatively large teeth are placed
far from each other, all of the apices of the teeth having a secondary vein
running up till them. The secondary veins areplaced relatively farfrom each
other (Fig. 142).

length of the leaves (cm) width of the leaves (cm)

2.9 1.6
2.8 1.4
3.3 1.

The distance of the secondary veins on the specimen 76.285.1.:
on the left side 0.3 0.5 0.45 0.4 0.2 (cm)
on theright side 0.3 0.3 0.3 0.55 0.35 (cm)
The veins of the secondary order arearched,not so rigid as that of the
U. plurinervia.

length leaf lamina

Fig. 142. Breadth and length of the leaf lamina of Zelkova zelkovaefolia



The species Zelkova zelkovaefolia appears in Hungary first during the
Upper Oligoceéne. ANDREANSZKY (1967) mentioned it from the Noszvaj section of
Mi ddl e Oligocéne age (Lower Egerian).

Though RASKY (1943) mentioned under the nanme of Zel kova a fragmented
leaf from the Lower Oligoceéne, it is uncertain. The species is relatively
rare in the Upper Oligocene as well. There was a single specimen found at
Ver6cemaros (HABLY 1982) and three specimens at Vértessz6l6s. From the Wind"s
Brickyard, ANDREANSZKY did not mention Zelkova, only a leaf-print similar to
Zelkova described under the name of Ulmus type 1IV. This leaf is widening to
wards the basis terminating in a rounded basis, thus it is essentially dif-
ferent from the Vértessz616s specimens. The species Z. zelkovaefolia is very
frequent during the Miocene, mainly, the Sarmatian throughout Europe. It is
present on some localities of the Sarmatian of Hungary as dominant species.
On the basis of the Hungarian material it seems that the genus Zelkova arriv-
ed simultaneously with the infiltration of the Arctotertiary elements during
the Egerian. |ts boom took place during the Sarmatian. Probably not the dete-
rioration of the climate presented more favourable circumstances but that was
the time when the concurrent subtropical elements disappeared from the assem-

blage. As the plant is known to be thermophylous even today, it could have
lived among optimal conditions during the Upper Oligocéne as well, but there
were still several tropical elements present in the flora preventing their
sudden advance. Parallel to the decrease of tropical elements the species
gradually became more and more frequent, attaining a dom nant role during the
Sarmatian Stage. From the Pannonian Stage, still w have numerous representa-

tives of the species at many sites.

Fagaceae
Quercus L.

Quercus sp. type |.

PI.  XXIl, Fig. 3 Fig. 108.
Material: No.: 76.8.1.
1 piece

Description: Al most intact specimen, the apex i s somewhat fragmented,
the basis is nmore intensively injured. The form of the leaf is oblong, its
length is 13.5 cm width 3.4 cm The margin of the leaf is irregular wavy,
otherwise entire. The lamna is randomy protruding at some places. There are
no lobes on the leaf, opposed to most oak species in general, but the margin
is already not smooth. The midvein is very strong, mainly at the lower part
of the leaf, itswidth reaching 2 mm I't is getting narrow towards the apex,
in the upper third of the leaf it is already quite thin.

The secondary vein system i s apparent but not very strong, which can be
a consequence of the fact that we have the frontal part of the leaf printed
and not the reverse part. The veins are running out till the margin, that i s,
a craspedodromous venation is formed, and not a camptodromous one as in case
of the Q neriifolia or the Q apocynophyllum It is possible, however, that
on the medial parts of the leaf a camptodromous type was formed. The wvein

system here cannot be properly observed. On the intersecondary area there are
weak intermediate veins branching off the midvein. From some of the secondary
veins, there is a Y-form forking starting near the margin.

cf. Quercus sp. type ||
PI.  XXIl, Fig. 2, Fig. 113,
Material: No.: 76.116.1
1 piece

Description: Length of the leaf is 7.3 cm itswidth is 2.8 cm I'ts form
is ovate, the basis rounded, the apex acute. The margin of the leaf is intact
at the lower two-third of the lamina and toothed in the upper third. I't can

be wavy on these parts as well: the character of the margin cannot be ade-



quately determined, because i twas preserved only at a short phase. The mid-
vein i sfairly strong, the secondary veins arevery thin, The veins are bran-
ching offthe midvein in an arch, running into obtuse teeth in the part near
the margin here they arealready extremely thin. The veins of secondary order
can be connected in the teeth or, they can be also connected through the

veins of the tertiary order. The margin and the vein system of the leaf i s
very specific, the exact analogy of which was not met in previous descrip-
tions. Considering that we have only one specimen at hand containing no tra-

ces of the epidermis, we cannot give its more exact taxonomical assignment.

Quercus sp. typel I 1

PI. XXIIl, Fig.1; Fig. 109.
Material: No.: 76.101.1.
1 piece

Description: The length of the leaf is5.8 cm, its width i sabout 3 cm.
The apex 1 s acute, the basis fragmented. The shape of the lamina 11 s obovate,
the margin of the leaf i s fragmented, still the lobes are fairly well visi-

ble, though being injured, they do not show their original form. The venation
is cra-spedodromous, the secondary veins terminating in the apex of the lobes.
The print reminds in some features to Q. pseudorobur. The species was de-
scribed by KOVATS (1856) from the Sarmatian flora of Erdébénye. 1 twas men-
tioned from the European parts of the USSR, later from Western Siberia and
the Southern Altai. ZASTAWNIAK (1980) mentioned i tfrom the Sarmatian flora
of Poland. I tcan be recognized under several synonyms in several floras of
the European Miocene and Pliocene.

Betula
Betula L.

cf. Betula prisca Ettingshausen
PlI. XXIV, Fig.3; Figs. 94-9B.

1851 Betula prisca Ett.; Ettingshausen, p. 11, P11 .1, Figs. 15-

1852 Betula prisca Ett.; Ettingshausen, p. 5, Pl .1, Fig.3.

1852 Carpinus betuloides Unger; Unger, p. 40, Pl .20, Figs. 6-8

1855 Betula, guubgrlijlpguqlaris Goepp.; Goeppert, p. 1®. P1.3, FAya 2.

1855 Betula Prisea ebeté-; Goeppert, ibid, p. 11, PI. 3, Figs. 11-12.

1866 Betula priscaEtt Ettingshausen, p 47, P11 .14, Figs. 14-16.

1868 Betula priscaEtt ; Heer, p. 148,P1 25, Figs. 9a, 20.

1869 Betula priscaEtt ; Ettingshausen, p. 29,, PI .1, Figs. 24-26.

1919 petula priscaEtt ; Reimann in Krdusel, p 37, Pl. 1, Fig. 5;
PI. 2, Fig. 12.

1956 Betula priscaEtt ; Kristofovich etal.,p. 92, P1.22, Figs. Ilv,
2, 4-8; Text-fig. 38.

Material : No.: 76.21.1.; 76.64.1.; 76.150.1.; 76.189.1.; 76.190.1.; 76.301.1
6 pieces

Description: The bulk of the pieces are medial fragments, thus neither
the basis, nor the apex isvisible. The toothed margin can be studied in case
of a single specimen, inall other cases themargin of the leaf i s missing.

The vein system is craspedodromous. The secondary veins are branching off
from the midvein more densely than in case of any other leaves of Betula sp.
The leaves can be considered of small and medium size, though their real
length cannot be measured, due to their fragmentary state. The tertiary veins
are not visible on theprint. The secondary veins arerigid, reaching the
margin practically straight from the margin. The fragments bear the nearest

resemblance to Betula prisca, however their fragmentary state does not allow
us to identify them with this species unambiguously.
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Betula sp. type 1.

Pl XXIV, Fig. 2, PI. XXVI, Fig. 1, Figs. 99-100, 102-103.
Material: No.: 76.11.1.; 76.84.1.; 76.125.1.; 76.149.1.

4 pieces

Description: Three leafprints of relatively poor state of preservation
as well as a small fragment was assigned to this taxon. The length of the
leaves is around 10-12 cm their width ranging between 6-6.5 <cm The apex is
acute, the basis is fragmented at al |l speci mens. The margin of the leaf is
toothed as it is observable on one of the specimens, in case of the other t wo
prints the margin is dim The venation is <craspedodromous. The secondary
veins are branching off from the midvein relatively far from each other.

The distance of the secondary veins on the specimen 76.11.1, starting
from the basis towards the apex is as follows: 1.0, 1.1, 1. 05, 1.0, 0.85,
0.8, 0.7 cm

The veins start from the midvein with a slight arch, they are bent again
near the margin, in the medial parts, however, they are straight.

Lacking important characteristic marks, the specimens were not assigned
to species.

Betula sp. type I | .

Pl XXV, Fig. 2, Fig. 101.
Material: No.: 76.119.1.
1 piece

Description: The length of the leaf is 7.3 c¢m its width is 45 c¢m The
lamina is fairly asymmetrical, the midvein is dividing it into two unequal
parts. The form of the leaf, due to the considerable asymmetry, is difficult
to determine; remi nding, however, most to elliptic or ovate. The basis and
the apex are fragmented, but the apex used to be in all probability acute.
The venation is camptodromous. The secondary vein system is fairly irregular,
the distance of the starting points from the midvein are changeable and there
are considerable differences in the curvature of their line as well. Some of
the secondary veins are relatively straight, other reach the margin in a bent
arch. The margin of the leaf is toothed, the teeth are small. As the distance
of the veins is great, not al |l of the teeth have a secondary vein running up
to its top. The teeth are frequently composite, that i s, under them a smaller
tooth is visible in some cases. The apical side of the teeth is generally
concave or straight while the basal side is convex or straight. The apex of
the tooth s acute, the sinuses between the teeth also being acute.

Betula sp. typel ||

Pl XXVIl, Fig. 1
Material: No.: 76.216.1.
1 piece

Description: The form of the leaf cannot be exactly determined, due to
its fragmentary state. Only a 1.5 cm long phase of the margin was preserved,
where the teeth are fairly well visible. They are set at equal distances from
each other, but they are not regular. The secondary veins join only every
second teeth, the tooth between these receiving a branch-off from the wvein
lying immediately over it. This tooth is , however, no smaller than the rest.
The shape of three subsequent, complete teeth are considerably differing from
each other. One of them seems to be obtuse, however, it is possible that the
apex of the tooth is broken, because the other two teeth are acumi nate. The
apical side of the teeth having the secondary vein running up to them is acu-
mi nat e, their lower side is also acuminate or convex. The intermedial tooth
having no vein of the secondary order attached to it is different, both of
its sides being concave. The sinuses are obtuse.
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The secondary vein system is very regular. The pairs of vein are start-

ing from the same point, or nearly the same point. The distance of the se-
condary veins from the basis till the apex is as follows: 0.75, 0.9, 1.1,
0.8, 0,9 cm angles of divergence: 50 , 46, 45, 40

The wveins of the tertiary order have not been preserved. The form of the
teeth denote the genus Betula, the size of them being, however, fairly large.
As we have no information on the shape of the leaf and other important fea-
tures, it is not assigned to any species.

Betula sp. type [IV.
PI. XXV, Fig. 3 Figs. 104-106.

Material: No.: 76.40.1.; 76.207.1
2 pieces

Description: Medial fragments containing neither the apex nor the basal
parts. The veins of the secondary order are apparent, starting at  fairly
large distances from each other from the midvein. All of the secondary veins
terminate in a tooth after an arched divergence. These great composite teeth
are generally composed of three small teeth of irregular shape, and there is
no piece of distinguished size anong them The presence of large composite

teeth is ceased by the basal parts of the leaf, here we have a simple toothed
margin only.

Jugl andaceae
Juglans L.

cf. Juglans acuminata Al. Braun ex Unger
PIl. XXVIl, Fig. 2; Pl. XXVIII. Fig. 1, Fig. 107.
1845 Juglans (Carya ?) acuminata Al. Br.; Braun, p. 170. (nomen nudum)
1845 Juglans latifolia Al. Br.; ibid., p. 170. (nomen nudum)
1850 Juglans acuminata Al. Br.; Unger, p. 468.
1850 Juglans latifolia Al. Br.; ibid., p. 470.
1854 Juglans latifolia Al. Br.; Unger, p. 25 PlI. 6 Fig. 2.
1855 Juglans pallida Goepp.; Goeppert, p. 36, PI. 25,  Fig. 3.
1855 Juglans sieboldiana Goepp.; ibid., p. 36, PI. 25 Fig. 2.
1855 Juglans salicifolia Goepp.; ibid., p. 36, Pl. 25 Figs. 4-5.
1859 Juglans vetusta Heer; Heer, p. 90, PIl. 127, Figs. 40-44.
1869 Juglans acuminata Al. Br.; Ettingshausen, p. 45, PIl. 51, Fig. 12.
1869 Juglans parschlugiana Ung.; ibid., p. 46, PIl. 51, Figs. 7-10.

1881 Juglans acuminata Al. Br.; Velenovsky, p. 44, PI. 8 Figs. 2, 4-6.

1891 Juglans vetusta Heer; Engelhardt, p. 191, Pl . 17, Figs. 11-12.

1971 Juglans acuminata Al. Br.; Bdzek, p. 42, Pl. 9, Figs. 9-15; PlI. 10,
Figs. 1-6; PI. 11, Figs. 1-3; Text-fig. 3.

Material: No.: 76.222.1.(=76.223.1.counterpart)
1 piece

Descripton: A leaf with almost complete counterpart, only the tip of the

apex i s missing, and the margin is fragmented at some places. The complete
length of the leaf is 14.5 cm itswidth is 40 cm The margin of the leaf is
entire. The basis is asymmetrical and acute. The form of the leaf is lanceo-
late. The vein system i s camptodromous, the secondary veins running out of
the midvein in an alternating manner, their angle of divergence ranging bet-
ween 60 and 80. At the intersecondary areas of the apical and basal parts the
intermediate veins are seemingly frequent, forming no loops and running only
till the quarter or half of the |amina. The midvein i s considerably thick at
the lower third of the leaf. At about the same part it is considerably
curved, and this curvature can be observed along the rest of the leaf in the
form of a slight arch. The distance between the secondary veins is fairly
great, smaller towards the basal parts, where it is 0.8 cm O the medial

parts it is greater, 1.2-1.8 cm (Fig. 143).
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Fig. 143. Leaf parameters of Juglans acuminata No. 76.222.1.

This distance is decreasing again towards the apex. The mor phol ogy of
the leaf agrees with the species description of BUZEK (1971), only the angle
of divergence is somewhat steeper on the Vértessz6ldos specimen. This is, how-

ever, not excluding their taxonomical identity, because in case of some other
finds a similarly steeper secondary vein system is met as well.
According to BOZEK, it cannot be excluded that different taxonomical

groups are lumped together on morphological basis under this name. A safe
determination can be expected again by the help of epidermis analysis. The
leafprint offers no possibiliti.es on the execution of this test.

J. acuminata was found in the oldest Neogene sections of Europe. The
distance of the veins of secondary order starting from the basis till the

apex is as follows:
on the left side: 0.8; 0.8; 0.8; 0.7; 1.5; 1.9; 1.5; 1.1; 1.1; 0.95 cm
on the right side: -, -, -, 0.85; 1.5; 1.2; 1.2; 1.05; 0.8; 1.25; 0.9 cm

Cedrela L.

cf. Cedrela macrophylla Andreanszky
PI. XXVILL, Fig. 4.

1955 Cedrela macrophylla Andr.; Andreédnszky, p. 44-45, Fig. 5.
1966 Cedrela macrophylla Andr.; Andreédnszky, p. 93.

Material: No.: 76.123.1.
1 piece

Description: The original length of the leaf could be around 15 cm, its
width is 3.8 cm. The shape of the leaf is elongated ovate. Only the apical
part was preserved. The apex 1is acute, the margin of the leaf is entire. The
midvein is considerably strong, the secondary veins are branching off the
midvein relatively densely. The angle of divergence is fairly large, some-

times close to perpendicular.
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The species was described by ANDREANSZKY (1955) from the Eger-Wnd's

Brickyard section, where it is frequently found in the upper flora. It has
not been found on other Upper Oligocene floras of Hungary as yet. As we have
only a fragmented single specimen here, and the characteristic basal parts

are missing, we cannot unambi guously state the presence of C macrophylla in

the Vértesszd6los assemblage.

Fabaceae

Leguminosae |I.
PI. XXvVill, Fig. 2.

Material: No.: 76.10.1.
1 piece

Description: The basis of the leaf is missing; thus we can only estimate
its length, approx. 9 cm. The width of the leaf is 4.5 cm. The margin is en-
tire, the apex 1is emarginate, the basis is missing.

The state of preservation of the leaf is poor, the veins of the second-

ary order are visible only at some parts: they are thin, set at relatively
great distance from each other, running till the margin of the leaf. The form
of the leaf 1is oblong, on the medial phase of the leaf the margins are nearly
parallel to each other along a longer phase. The leaves with emarginate apex

found .in the Lower Oligocéne were mainly described under the name of Dalber-
gia bella. These leaves, however, are considerably differing from this speci-

men'! The leaves of D bella found in the Tard Clay do not exceed 5 cm their
shape is obovate, the basis is considerably narrow.

There were several leguminose fruits found in the flora, supporting con-
siderably the presence of the family, however, we could establish no direct
connection between the fruits and the leaf, all the more because several oth-

er remnants of leaves were found in the flora that could be equally associat-
ed with these fruits.

Legumi nosae ||,

Fig. Nr.
Material: No.: 76.263.1.
1 piece

Description: The apical and basal parts of the leaf are missing, the nme-

dial part is intact. The lamina is narrow oblong-lorate. The margins of the
leaf are parallel to each other throughout the complete medi al fragment,
probably narrowing towards the apex and the basis. The margin is entire. The
mi dvein i s apparent, the secondary vein system is nuch nmore weaker. The camp-
todromous character of the venation is still fairly well observable. The se-
condary veins branching off the midvein flatly, getting thinner at the bend,
and the |oop can be observed only by the help of microscope already. The
measurable length of the fragment is hardly reaching 4 cm anyway, it could

be probably essentially longer because there is no sign of either of the ends
getting narrow as yet. The width of the lamna is 1.3 cm

Similar small, campt odromous veined |eaves are most frequently encoun-
tered under the name of Sophora in palaeobotanical literature. These remains
are, however, though similar in size and venation, not so long. Their shape
is much rather ovate or elliptic.

Most features in conmon were observed with the species Sophora multifor-
ms described from the Tertiary flora of Alaska by HOLLICK (1936). Opposed to
the rest of the Sophora species, the leaves of this species are elongated,
their form is oblong, and the venation is camptodromous. The length of the
leaves varies between 1.8-7.5 cm their width is 1.75-5 «c¢m

There were no more remains found of this type in the Vértessz6lés flora,
at least none of the reminiscent forms were in adequate state of preservation
for assignment. Remains of Sophora from Hungary are known mainly from the
Miocene, 1in the first place, the Sarmatian period.



Mimosaceae

"Acacia" parschlugiana Unger
Pl XXVII, Fig.3; PIL.XXVIII, Fig.3; Pl .XXX, Figs. 1-2.

1859 Acacia parschlugiana Ung.; Heer, p. 130, PI . 139, Figs. 45-59.

Material: No.: 76.227.2.; 76.314.2.
2 pieces (with counterparts)

Description: There were two leguminose fruits of the same species found
with counterparts 1in the flora. The bigger one isa pod, 6.5 cm long and 1.1
cm  wide, almost intact. On this piece, the place of 9-10 seeds could be
counted. The other specimen i s fragmented, the part of the fruit towards the
peduncle i s broken. The width of the pod here isalso 1.1 cm. The width of
the pod isuniform along the whole length of the fruit, getting narrow only
by the two ends, having, consequently, no medial constrictions or widening
towards the apex of the fruit. The apex #isregularly rounded on both speci-
mens. The seeds could be relatively large, their form being slightly oval.
They were situated in the direction of the axis of the pod, i.e., in horizon-

tal position. The best analogy of the Vértessz6l6s specimens i s probably that
of the Acacia parschlugiana found among the many leguminose fruits published
by HEER (1859).

The taxonomical position of the Acacia parschlugiana isstill fairly ob-
scure. The leguminose fruit, however, proved that the representatives of the
family of Mimosaceae were equally present in the flora.

Viciaceae
Wisteria Nutt.

cf. Wisteria aff. fallax (Nathorst) Tanai et Onoe
PI. XXIX, Figs. 3-4; Fig.114.

1883 Sophora (?)fallax Nathorst; Nathorst, p. 58, P1. 10, Figs. 11-12;
PI. 11, Fig. 2.

1961 Wisteria fallax (Nath.) Tanai et Onoe; Tanai et Onoe, p. 45,
PI. 10, Fig.6; Pl .14, Figs. 2-4.

1971 Wisteria aff. fallax (Nath.) Tanai et Onoe; Buzek, p. 61, PI1. 25,
Figs. 1-15; Text-fig. 8.

Material: No.: 76.56.1.
1 piece

Description: The length of the lamina is 2 cm, itswidth is 1.25 cm. The
apex 1ismissing, but probably i tused to be rounded. The basis i s rounded as
well. The petiole of the leaf isnearly 0.5 cm long. The width of the petiole
is surprisingly great compared to the size of the leaf. The midvein is also
very strong, the veins of the secondary order are also visible. The wvenation
is camptodromous, however, this cannot be observed on all of the secondary
veins. The angle of divergence of the secondary veins isgradually decreasing

from the basis upwards: 62 , 45 , 38 , 32 . The distance between the veins in
the same direction are the following: 0.3, 0.45, 0.45 cm. The vein system of
the tertiary order 1is fairly irregular; on one hand, forming minor loops on
the intersecondary area or running straight, on the other hand, running

towards the margin forming loops here and there.

The plant was described first from the Japanese flora under the name of
Sophora fallax, later assigned to the genus Wisteria by TANAI and ONOE (1961)
BOZEK (1971) published i tfor the first time from the European flora. Inhis
opinion i tisnot absolutely sure that the same species was spotted inthe

Japanese and the European flora, respectively. Jhe Vértessz6l6s piece agrees
considerably with the specimens described by BUZEK, therefore we are using
the name W. aff_fallax as well. Only a single specimen was found here, thus

probably i tcould play only an inferior role in the Vértessz6lés Upper Oligo-
cene flora.



Sterculiaceaece
Stercilia L.

Sterculia sp.
PI. XXXI, Figs. 1-2; Figs. 85-86.

Material: No.: 76.115.1(=76.121.1.counterpart)
1 piece

Description: A very interesting print of the Vértessz6lés flora, which
is reminding wus with its triple lobes to several genera. (e.g., Acer, Hede-
ra), thevenation, however, i1 sdifferent from that of the mentioned taxa. The
margin of the leaf i sentire, thus we can exclude species with a lobed or
toothed margin. Incase of the lobed leaf structure we can generally observe,
that starting from thebasis of the leaf, besides themidvein, there aretwo
(or more) strong secondary veins starting which rundirectly into the lobes,
i.e., thevenation 1 sactinodromous. This phenomenon can be observed even at
the Sterculias as well. Incase of this species, however, a basically differ-
ent venation can be observed. Unfortunately, thebasis i s fragmented, but
still wé can observe that the venation i snot actinodromous, but craspedodro-
mous, that is, at some distances from themidvein, there are secondary veins
branching offat the following angles of divergence: 56 , 50 , 48 , 45 . The
venation of the side lobes arevery specifically formed from the three veins
of the second order. There arebranches running in thedirection of the se-
condary veins from theright and theleft side in the form of tertiary veins
originating from the neighbouring secondary veins, and at these branches the
secondary veins themselves areturning a little b i tinside. The apex ofthe
central lobe of the leaf 1 sacute, that of the two side lobes i sobtuse. The
widest part of theleaf i1 s6 cm, its length cannot be measured with certain-
ty. The other 1important feature of thespecies is, that thecurvature between
the lobes is not acute, but obtuse. The angle between the central andthe
side lobes i sabout 115 .

The species i sessentially different from therest of the Sterculia spe-
cies known so far. Sterculia labrusca Ung., forexample, isof completely dif-

ferent character with its narrow, iiiin, acute lobes. The species 5. tenui-
nervis Heer i salso completely different from this species. Neither the vena-
tion, nor theform of thelobes areidentical. I ncase of the S. tenuinervis,
the angle between thelobes i sacute. The Sterculiphyllumsp. published by
KNOBLOCH (1969) from the Moravian flora does not agree with this species. The
medi al lobe here i s essentially wider than the side ones, and i t has more
apices. The form published by MAKULBEKOV (1972) wunder the name of S. kal kama-
nica i sessentially different initsform as well as thevein system fromthe

Vértessz616s specimen. 1 tcannot be related either to thespecies 5. rariner-
via Kol ., described from thePliocene flora of Kodor by KOLAKOVSKI (1964),
which has a simple leaf construction.

R osaceae
Rosa L.

Rosa lignitum Heer 1669
PI. XXIX, Fig.3.

1869 Rosa lignitum Heer; Heer, p. 98, Pl .30, Fig. 33.

1971 Rosa bohemica Engelhardt; Blzek, p. 61, Pl .24, Figs. 1-9.

197B Rosa lignitum Heer; Mai et Walther, p. 101,P1 .4, Figs. 8-10;
PI. 40, Figs. 3-11.

Material: No.:«76.116.1.
1 piece
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Description: There were three apical leaflets of an oddly pinnated leaf

remaining here, The form of the leaflets iselliptical, their apex and basis
is rounded. The basis of the side leaves isslightly asymmetrical. The mid-
vein isstrong, the venation i s craspedodromous. The margin of the leaves are

toothed, the secondary veins terminating in the teeth.

The apices of the teeth are acute, their apical side isslightly convex,
the basal side 1isconvex. The sinuses between the teeth are acute. The length
of the apical leaflet is 2 cm, itswidth is 1.3 cm. The two side-leaflets are
hardly smaller.

The leaflets correspond to the rounded type leaflets published by BUZEK
(1971). The species itself is fairly variable, there are longer leaflets and
pieces with acute basis equally assigned to this taxon.

In Hungary, the species Rosa leganyii Andrednszky was described from the
Sarmatian flora. The morphology of this species, however, i scompletely dif-
ferent from the piece found in the Vértessz61los assemblage.

Rosa bohemica was amply found in the Bohemian Miocene floras. 1 tsrecent

equivalent could be defined with great difficulties only, all the more be-
cause the recent species of roses are also very variable. The clarification
of their taxonomy is further complicated by the existence of many natural
hybrids.

In respect of climatic requirements, however, the genus ismore unified.
They do not need very high temperature, but they are not resistant to long
cold periods. In the natural vegetation they prefer the sunny hillsides,
sparse vegetation.

Aceraceae
Acer L.

Acer angustilobum Heer sensu Hantke
PI. XXXII, Figs. 1-3; P01 . XXXIlIl, Fig.1; Figs. 115, 117-120,

1859 Acer angustilobum Heer ; Heer, p. 57, Pl .117, Fig.25a; PI1.118,
Figs. 4, 7, 13.

1860 Acer angustilobum Heer; Ludwig, p. 131-132, P11 .52, Figs. 3, 8;
PI. 53, Figs. 1-4.

1870 Acer angustilobum Heer; Engelhardt, p. 27, Pl .7, Fig. 26.

1885 Acer angustilobum Heer ; Engelhardt, p. 349, P11 .13, Figs. 9, 11-13,
Fig. 16.

1891 Acer angustilobum Heer Engelhardt, p. 180, Pl .11, Figs. 2-3.

1910 Acer angustilobum Heer Engelhardt, p. 21, Pl .2, Figs. 15-16.

1930 Acer angustilobum Heer Krausel, p. 41, Fig.12.

1954 Acer angustilobum Heer Hantke, p. 77, PI1 .13, Figs. 2, 4-5.

1955 Acer angustilobum Heer NOotzold, P11 .3, Figs. 7-8.

1961 Acer cf. arigustilobumHeer; Knobloch, p. 285, Pl .11, Fig.4;
Pl. 19, Fig. 4.

1963 Acer angustilobum Heer; Mai, P11 .10, Fig. 17.

1964 Acer angustilobum Heer ; Waither, P11 .19, Figs. 1, 3, 5; P11 .20,
Fig. 4.

1965 Acer angustilobum Heer ; Hantke, p. 86-88, P11 .15, Figs. 6-8, 10.

1972 Acer angustilobum Heer; Walther, p. 40, PI1.3, Figs. 1-6; P1. 4,
Figs. 1-7; Pl .6, Figs. 1-5; P01 .33, Figs. 1-7; Pl .34, Figs. 1-6;
PI. 35, Figs. 1-10; Pl . 36, Figs. 1-4.

Material: No.: 76.51.1.; 76.101.1, 76.127.1. ; 76.209.1. ; 76.270.1
76.285.1.; 76.302.1.

7 pieces

Description: Generally, these leaves are small and, with one exception,
fragmented. Their most characteristic feature is the narrow lobes and the
characteristic venation. The angles between the midvein and the central wvein

of the lobe isas follows: 52 , 41 , 47 , 40 , 39 . Apparently, these values
are ranging around 40 , thus the leaves are fairly narrow. An exception under
this rule is the print 76.51.1., where the angle between the midvein and the
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secondary vein is 52 . This divergence of more than 10 on both sides i s

yielding a considerably wider leaf. While the rest of the remains enclose 80
between t he secondary veins, the same value at this piece i smre than 100
In spite of this, we cannot exclude that the piece belongs equally to A an-
gustilobum, because the |lobes are narrow, deeply incised into the lamina, the
margin of the leaf i s toothed. The teeth are visible on this specimen only,
because the margin of the other pieces isdim

The venation i s actinodromous, t he secondary veins starting from the
primary veins are proceeding towards the margin of the leaves not straight
and rigid like in case of less toothed maples, but arching considerably up-
wards, formng a loop with the vein situated immediately over it. This fea-
ture, i.e., that the secondary veins do not reach the margin, i scharacteris-

tic of the Acer angustilobum (HANTKE 1965, Pl . 15, Fig. 8).
The most significant occurrences of the species are known from the Upper
Mi ocene (Tortonian) of Switzerland, ,the Egerian of Seifhennersdorf (GDR) ,

Egerian and Miocene of Kundratice and Cermniky (Czechoslovakia). It sdistri-
bution known so far i sconfined therefore from the Upper Oligocéne till the
Upper Miocene.

On the basis of the anatomical studies of WALTHER' (1972), the species
belongs to the Spicata section, demonstrating a morphological similarity with
the species Acer kwangsii living in Eastern Asia (China). This latter species

is a constituent of the evergreen forests at the altitude of 1300-1700 m

Acer sp.

Material: No.: 76.60. 1.

1 piece

Description: The fossilization of the piece probably took place amidst
interesting circumstances. Namel y, the leaf i s bent at the middle, thus the
basis and the apex are situated on two different bedding planes, separated by
1 cm of sediment. In spite of the strange position of the piece, the state of
preservation of the leaf i s fairly good at its medial parts. Probably, the
rapid flow of silt erected and preserved the piece inthis unique position.
The two lateral primary veins enclose an acute angle, as opposed to the A
angustilobum The apical part of the leaf i sfairly fragmented, still we can
observe small teeth on one side of the central lobe. On some speci mens of the
A tricuspidatum, the angle enclosed by the lateral primary veins i s known to
be very small, however, more than 40 . Because of the fragmentary state of
the piece, i tcould not be assigned to any species.

Cor naceae
Cornus L.

Cornus praeamomum E. Kovacs
PI. XXXIIl, Fig.3; Fig.116.

1959 Cornus praeamomum E. Kov.; Andreéanszky, p. 177, Pl . 56, Fi g. 6;
PI. 57, Figs. 1-2; Pl . 58, Fig. 2.

Material: No.: 76.112. 1.
1 piece

Description: A large, fragmented piece, the basis i s completely missing.

The apex i s acute. The original total length of the leaf could be around
15 cm its width i s about 6.4 cm The secondary veins are running arched to-
wards the apex, characteristic of the Cornus species i n general. The margin
of the leaf i sentire. Around the midvein, the leaf i sinjured at the |ower
parts, thus the distance between the starting points of the secondary veins
cannot be measured. The angle of divergence observable on the leaf, however,
let us suppose that the distance between the veins i sgradually increasing
towards the apical parts, whi ch i salso fairly typical of the Cornus genus.
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The species was described from the Badenian flora of Négradszakal, Hun-
gary (KOVACS 1959 in ANDREANSZKY 1959), where 14 specimens were found. Their
dimensions were changing amidst fairly large intervals, however, they are ge-
nerally large. The recent equivalent of the species, according to Kovacs, 1is
the species C. amomum, which is a widely distributed plant of the North-Amer-
ican marshy regions.

Cornus cf. wrightii Knowlton
PI1. XXXIV, FigT 2.

1899 Cornus Wrigtii Knowl.; Knowlton, p. 749, PIl. 103, Fig. 4.
1974 Cornus Wrigtii Knowl.; Bajkovskaya , P- 93, PI. 23, Figs. 1, 6.

Material: No.: 76.129.1(2)
2 pieces
Description: One of the leaves is narrow elliptic, the lamina is getting

narrow towards the apex and the basis. The apex is acute, probably, the basis
is also acute but it is fragmented. The length of the leaf is 8 cm, its width

is 3.4 cm. The widest point of the lamina is somewhat below the medial line.
Because of the fragmentary state of the basis, the position of the widest
point cannot be exactly determined. There are only three pairs of secondary
veins visible on the piece, placed fairly distant from each other. The dis-
tance between the first two veins is 1.8 cm, between tt+tie second and the third
veins, 1.9 cm. 1.3 cm far from the apex we find the highest secondary vein,
thus - typical of the Cornus - there are no further secondary veins starting
at the apical region. The divergence of the veins is arched, the most inten-

sively curved pair of veins being the highest one, while the other two pairs
are less intensively curved. The margin of the leaves is entire.

The form of the print is very similar to that of the species Elaeocarpus
palaeolanceolatus Kolak., though that one is more elongated and its leaves
are more narrow, and the system of the secondary veins is more densely set.
Another important difference can be observed in the angle of divergence of

the secondary veins, which are steeper in case of the E. palaeolanceolatus,
forming a loop near the margin, thus their system is camptodromous. In case
of the Vértessz6los flora, the connection of the secondary veins can be ob-
served at the other specimen of C. wrightii as well. The veins here are much
more arched than those of the E. palaeolanceolatusand also more sparse. The
latter specimen is smaller than the other one, itswidth is 2.4 cm its

length cannot be established due to the lack of the apex as well as the
basis. On this specimen, the tertiary venation connecting the secondary veins
is visible at some places.

Cornus sp.
PI. XXXIV, Fig. 1; Fig. 121.

Material: No.: 76.4. 1.(=76.32.1.counterpart)
1 piece

Description: The form of the leaf 1is obovate, itslength is 8 cm, width
is 3.6 cm. The distance of the secondary veins are fairly large, similar to
the other two Cornus taxa, namely: 1.15; 1.3; 1.7 cm.

The secondary veins are running towards the margin in a wide arch, that

is the angle of divergence is relatively wider than in case of the other Cor-
nus species. The sparse vein system running towards the very edge of the mar-
gin renders i tsimilar to C. wrightii, the form of the leaf, however, 1is dif-
ferent. The state of preservation of the print is not so good that we could
exactly determine the correct taxonomical position. It is possible that the
piece is only a smaller specimen of C. praeamomum.
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Cornus species are not known from the Lower Oligocéne of Hungary asyet.
According to recent evidence, their first appearance can be dated to the Up-
per Oligocéne. From this period on, there are several occurrences of the ge-
nus known from the Miocene. Nowhere i n Hungary was i t found dominant. The ge-
nus could possibly arrive to Hungary as a nmenber of the Arctotertiary wave.

Numerous representatives of Cornus used to live, during the Miocene, inthe
nei ghbouring Czechoslovakian territories. The genus i s mainly known from the
Mi ocene at other regions of Europe and Asia as well.

Probably, t he genus occupied a similar place in the vegetation ever
since the Egerian and the Miocene. I ti srecently known from the bush level
of the sunny hill-side forests. On the basis of its quantity, we can suppose

similar role within the vegetation since the Egerian.

Smi | acaceae
Smilax L.

Smilax tataensis Hably et Csaba
PI. XXXV, Fig. 1; Pl . XXXVl, Fig. 1; Pl . XXXVIl, Fig. 1; Pl . XXXVIIlIl, Fig.1;
Figs. 128-133.

1977 Smilax tataensis Hably et Csaba; Hably et Csaba, p. 23,
Text-figs. 1-8.

Material: No.: 76.180.1.; 76.189.1.; 76.229.1.; 76.230.1.; 76.231.1.;
76.232.1.; 76.252.1.; cf . 76.177.1.

8 pieces

Description: in HABLY et CSABA (1977). The leaves areessentially dif-
ferent from those of S. weberi, as well as 5. grandifoliagenerally consid-
ered as synonim of 5. weberi. One of its most distinctive features, observa-
ble on one of the leafprints published by BOIEK (1971 p. 90, Text-fig. 4.)
that the basis i sshort, inspite of the widening of the |lower parts of the
leaf, terminating i n an acute peak, i.e., decur:ent. On the specimens of 5.
tataensis the starting point of the vein system - that i s, the contact of the
shaft and the lamina - i s placed wel | over the end of the shoulders of the
lamina. Typical of the 5. tataensis, i sthe regular vein system between the

primary veins Nr. 1 and 2 from the midvein, consisting of acutely terminating
loops.

5. tataensis i snearest to the form mentioned under the name of 5. gran-
difolia at HEER (1855) PI . 30, Fig. 8, STAUB (1887) PI .20-21, Figs. 1-7;

Pl. 22-23, Figs. 1-5; Pl .24, Fig. 1. This species i nout opinion i snot the
same as S. weberi. Accordingly, the specimens published under the name of 5.
weberi and S. grandifolia cannot be lumped together under t he name of one
species. STAUB (1 BB7) mentioned and demonstrated several Smilax species from
the Upper Oligocéne flora of the Zsil valley. These speci mens are probably
the nearest kins of 5. tataensis, on the basis of their form and vein system.
For example, on one specimen of the Zsil valley (STAUB 1887, Pl . 22, Fig. 2)
we can find the |loop-form vein system near the margin while, however, on the
IZsil valley specimens the connecting veins are almost horizontal (branching
out at an angle of 90 ) and they are fairly densely placed, incase of S.ta-
taensis, the angle of divergence i s steep (enclosing 35 - 45 with the hori-
zontal direction) and they arefairly far from each other.

Concluding from the |large leaves of the 5. tataensis as well as the re-
cent representatives of the genus we can say that most |ikely i twas a creep-
er plant of the subtropical, humd vegetation.

Pl ant ae i ncertae s edi s

Dicotylophyllurn sp. |
PI. XXXVI, Fig. 2.

Material: No.: 76,208.1.
1 piece



Description: There was only one fragmentary specimen found of this kind.
The form of the leaf i s ovate. The apex i s fragmented, the basis i s cuneate.
The midvein i sstrong. The pair of secondary veins running the nearest tothe
basis has an acute angle of divergence, the veins running up very high on the
|l amina, formng a loop near the margin with the next pair of secondary wveins,

which i sless steep than the former one. Starting from the |owermost seconda-
ry veins, there aretertiary veins running towards the margin, enclosing a
|l oop with each other. At the intersecondary area, t he network of tertiary
veins i sequally visible. Our specimen reminds in some feature to Phylli tes
nemejci, the margin of which i stoothed. On the basis of the specimens deli-
neated by BUZEK (1971) i t seems that the basal part i sintact at some speci-

mens here as well (Pl. 52, Fig.10).

The species was described from the Bohemi an Petipsy Area by BUZEK, from
Mi ocene layers. | t s taxonomical position i snot determined, the auctor of the
species compared the pieces inquestion to Rhamus alaternus, which i s an
evergreen species of the Eastern Mediterranean region.

The dimensions of the Vértessz616s specimen can be given only approxi-
mately, anyway, they are essentially larger than the specimens described from
the site Cermniky. I ts length might have been somewhat over 9 cm, the length
about 5 cm.

We have to mention here another find from Hungary, seemingly very simi-
lar to this specimen. ANDREANSZKY and NOVAK (1957) described i t under the
name of Dolichites triangularis from the Lower Oligocéne flora of Kiseged.
They published two specimens of the species (p. 49, Text-fig. 4 and PI . 3,

Fig. 8). Among them the latter piece i scompletely different from Phyllites
nemejci, neither the form nor the vein system i s similar, but the other spe-
cimen i svery close to i t. The character of the secondary vein system at the
upper parts of the leaf, however, i sdifferent here as well, which however,
can be ranged within the variations of one species. The size of the piece i s
nearer to that of the VértesszG4ld6s piece; itswidth is4.5 cm, the lengthis

about 8.5 cm.

DicotylophyHum sp- 11 .
PI. XXXIll, Fig.2; Fig. 111.

Material: No.: 76.126.1.

1 piece

Description: Only a small fragment was found, on which there 1ishardly
any characteristic feature preserved, therefore, lacking the epidermis, it is
very difficult to identify the species. The form of the leaf cannot be ascer-
tained. The midvein i svery strong, itswidth can surpass 1 mm. The venation

is camptodromous, the secondary veins are branching off from the midvein
fairly far from each other, connected to each other by wide loops. The margin
of the leaf i s fragmented, at some places we can spot teeth. In the vicinity
of the basis, the margin of the leaf isentire. Starting from the secondary
veins, there are further tertiary veins starting. The secondary veins are
also connected by tertiary veins.

DebeyaeMiguel

DebeyH hungarica tinlily
PI. XXXVIl, Fig. 2.

1982 Debeya hungarica Hably; Hably, p. 96-97, PI. 2, Figs. 8, 10; PI . 3,
Figs. 1-3, 5-8; P1.9, Figs. 4-5; PI. 10, Figs. 1-4; PI .11,
Figs. 1-4; P1. 12, Fig.1.

Material: No.: 76.105.1.
1 piece
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Description: There were only two leaflets of the leaf remaining, among
them, the central one iscomplete, only covered by, on the basal parts, abit
of the right side leaflet. The margin of the leaflets isenlire. The veins of

the secondary order are hardly visible, spotted sometimes in the vicinity of
the midvein only. Their angle of divergence i s larger than 60 . The length of
the central leaflet is9 cm, its width is2 cm. The side leaflet is fragment-

ed, probably i twas shorter than the central one. The two leaflets meet with-
out any petiole, thus they were probably placed very near to each other. This
is the reason for their position, i.e.,covering each other to some extent.
The form of the leaflets i selongated elliptic, their basis and apex i s acute

The species was encountered at the Egerian flora of Verdcemaros forthe
first time, described by HABLY (1982). The age of the two finds therefore i s
equal, however they come from different lithostratigraphical formations. Be-
sides the D. hungarica, at Ver6cemaros we can find the plants present inthe
Vértessz6lés flora, i.e., Platanus neptuni, Daphnogene, Ulmus, Acer species.

Still we cannot draw an immediate relation between the flora of Vértes-
sz616s and Verdcemaros, because the difference in the individual- and species
number of the two is so large that i tmight lead to serious errors as well.

Phyllites skofleki n.sp.
Pr. 111 ,Figs. 1-2; Pl. IV, Fig. 1; Pl .V, Fig. 2; Figs. 122-127.

Holotype: No.: 76.20.1
Deposited 1in the palaeobotanical collection of the Kiny Domonkos Museum
(Tata).
Locus typicus: NW Hungary, Baromallas hill between Tatabanya and Vér-
tessz6lés
Stratum typicum: Egerian (Upper Oligocéne), Many Formation
Derivatio nominis: After Istvan Skoflek, Hungarian palaeobotanist,
collector of the flora.
Material: No.: 76.12.1.; 76.20.1.; 76.180.1.(2); 76.206.1.; 76.217.1.;
76.301.1.; 76.307.1.
8 pieces

Description: The form of the leaves i sslightly obovate. Their length i s
ranging between 8-12 cm their width i s between 4.8-7.4 cm The proportions

of the lamina i s 1.6-1.8 cm that is, between the wide and narrow obovate.
The apex i sfragmented at all speci mens. The basis of the leaves i s obtuse,
the margin entire. The vein system i s camptodromous. I'nthe continuation of
the secondary veins, there are further |l oops formed towards t he margin. At
the intersecondary area we can observe a relatively dense network of tertiary
veins. The tertiary veins are basically perpendicular to the secondary ones.
In between the veins, however, anastomoses can be formed, even branching.

The distance of the secondary veins from each other i s partly depending
on the size of the leaf, but anyway, i ti ssmaller at the basal parts than at
the medial region. The distance between the veins i stypically around 1 cmat

most speci mens, only at the holotype we find this value around 1.5 cm or over
it
The angle of divergence of the secondary veins i s one of the most char-
acteristic features of the species.
76.20.1. Holotype. The angle of divergence of the secondary veins, meas-
ured from the basis till the apex i s as follows:
left side: - 76 58 51 37 31
right side: 65 65 58 50 44 42

76 12.1. left side: 59 52 42 37 37
right side: 58 50 47 43 40 37

76 307.1. left side: 74 65 60 51 48 42
right side: 76 68 67 58 55 47
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It can be observed, that from the basis towards the apex the secondary
veins are branching off from the midvein at ever steeper angle. This feature
can be met at several specimens, however, not with so great differences. Bet-
ween the angles of divergence measurable at the |l owermost and the top veins

can be 20 -30 , or, at the most complete specimen where the most of the veins
could be measured, there is a difference of more than 40
This is fairly well observable at the widening phase of the |amina, that
is, the part nearer to the apex. The veins of the secondary order are branch-
ing off, seemingly, in a more arched way than in the vicinity of tfie basis.
The dense system of tertiary veins situated between and running parallel
to the secondary veins, i.e., the intercoastal area denote the genus Alnus.

Large | eaves of the species belonging to Alnus are fairly frequently met at
the similarly Upper Oligocéne section of the Wnd's Brickyard, which are,
however, toothed on the margin and their venation is craspedodrcmous. The
campt odromous vein system and the entire margin contradict an assignment to
the genus of Alnus. These features would indicate a relationship with the fa-
mily of Lauraceae, but the regular secondary vein system, the angle of diver-
gence of the secondary veins and the tertiary vein system observable at the

intercoastal areas exclude this possibility.

Pal mae

Pl XXXVIIIl, Fig. 2

Material: No.: 76.205.1.; 76.208.1.; 76.219.1.(12).; cf. 76.220.1.; 76.221.1.;

cf. 76.271.1.; 76.274.1., 76.276.1.; 76.278.1.; 76.279.1.;
cf.  76.289.1.

22 pieces

Description: The most complete and largest |eaf fragment s 22.5 cm long
and 3.5 cm wide. In longitudinal direction, promnent ribs are running along
the leaf, flattened by the pressure of the layers, however, still observable.
On our leafprint there are four such prominent ribs observable. The pattern
system consisting of smaller lines enclosing 60 with the ribs is extending
over the whole surface, on the basis of which it is easy to characterize the
species even on the small fragments. The stripes are situated fairly densely,
at 0.5 mm intervals from each other, running parallel to each other. The
stripes are dissected by weak perpendicular transversal walls set at irregu-
| ar paces. The delineation of this fine structure, however, i s not presented
so far in palaeobotanical |iterature. On the basis of morphological features,
probably, it is the nearest to the species Flabellaria RuUminiane (HEER 1855).
Similar remains were described by HOLLICK (1936) from the Tertiary flora of
Al aska under the name of F. alaskana. More precise assignment of the frag-
ments i s not possible. What we can say for sure i s, that palm trees were ob-

viously present in the assemblage as direct proofs of the warm cli mate.

cf. Fructus
PI.  XXXI, Fig. 3.

Material: No.: 76.109.1.
1 piece

Description: The form of the fructus is elliptic, itslength is 1.3 cm
its width is 0.8 cm At about the middle of the piece, a depression is visi-
ble, formng a roughly 1.5 mm wide stripe along the edges. Starting from the
mar gin of the fructus, there are extensions running at every direction the
length of which cannot be exactly ascertained. The longest measurable one is

0.6 cm long.
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FLORISTICAL EVALUATION

Evaluating any of the floristical assemblages we are facing the problem
of the distorting effect of fossilization on the complete flora. Our fossil
floristical assemblages are, at the very best, taphocoenoses, including those
plants mainly that were nearer to the place of fossilization, or their trans-
port to the place was rendered possible by some media. Estimating the extent
of selection would be tentative, as we have no direct proofs on this fact.
Perhaps nearest to the truth, we can adopt the principle "many out of many,
few out of few™. Therefore we cannot neglect the individual number when eval-
uating the assemblages.

For an adequate separation of the taphocoenosis according to biocoenoses
we should be aware of the ecological requirement of the very species, whereas
we are confined here to hypotheses on morphological basis as well as the
principle of actualispi. This principle can be applied already with acceptable
certitude to Tertiary floristical assemblages; however, in many cases i tis
difficult t"o judge, which i1 s the recent equivalent of a given fossil species,
or, define its nearest relatives. I fwe cannot do this, we have to face the
possibility of another source of error considering, ingeneral, the ecologi-
cal demands of a genus or a family.

Still there are certain genera or even families which are very consis-
tent and unified concerning their ecological requirements , therefore even a
loose determination of the members i s enough without making great errors or
ecological inconsistencies in our deductions.

There are 48 species present in our fossil flora, assigned to 20 fami-
lies. In respect of individual number, there are members of the families Lau-
raceae, Taxodiaceae, Platanaceae and Ulmaceae present in the greatest quanti-
ty. .,Wnile the Lauraceae are represented by many species of several genera in
the assemblage, Taxgdiaceae and Ulmaceae are represented by two species each,
Platanaceae by a single species only.

The number of Arctotertiary species, or rather, genera i s higher than in
other Hungarian floras of the Egerian period Verdcemaros (HABLY 1982), Kesz-
télc (HABLY 1988), Nagysap (HABLY 1989), but in respect of individual number,
it is only the species Ulmus pyramidalis playing a more important role among
them within the assemblage. The family of Betulaceae i spresent with various
forms having, however, only one specimens of each here. The same can be stat-
ed concerning the rest of the Arctotertiary element in the flora.

The bulk of the flora was composed of, correspondingly, the Palaeotropi-
cal elements. The high diversity and great individual number of the family of
Lauraceae i sundoubtedly testifying that the genus was in its prime during
the Egerian Stage. The same can be said about the Platanus neptuni as well.
Consequently, the flora was dominated by thermophylous elements supported by
the presence of palm trees as well.

From the point of a floristical evaluation i tis remarkable that Palaeo-
carya orshergensis ismissing from the assemblage, a species which i s gene-
rally spread in great quantities within the Egerian floras of Hungary. We
have to mention the presence of the family of Leguminosae here, represented
by several leaf forms, and fruits, similar to other Egerian floras in Hungary,
thus i tcan be regarded as a characteristic member of the assemblage.

From the point of floristical composition, the*presence and diversity of
the family of Betulaceae should be stressed as the major difference inre-
spect of the other Egerian assemblages of Hungary, as well as the presence of
Acer angustilobum and the high individual number of the representatives of
the Taxodiaceae family.

THE PHYTOCOENOSES OF THE VERTESSZGLOS FLORA AND THE PALAEOGEOGRAPHICAL
RECONSTRUCTION

The dominant species in our assemblage are of fairly different ecologi-
cal requirements. The differences existing between their ecological demands
should be explained, first of all, not by climatological, much rather, eda-



phic factors, because they were living under the same climatological endow-
ments. The dominant species areseemi ngly separable according to biotope as
swampy, riparian and hillside vegetation.

The domi nant species of the swanpy vegetation was the species Taxodium
dubiurn. Ul mus pyramidalis constituted theriparian forests, while the species
of Daphnogene and Laurophyllurn, as well as Platanus neptuni were the typical
plants of thehillsides Ilying further from the shores.

Anong t he three coenoses, the swanpy and riparian ones can be considered
as intrazonal ones. I ti sonly the forest composed of Platanus- neptuni -
Daphnogene div. sp. which can be considered as real zonal assemblage here,
distributed on hilly parts already not influenced by soil water. I'n these
latter forests, Platanus neptuni constituted the dom nant tree of the forest,
building up the foliage level wher eas t he Daphnogene species occupied the
lower foliage level, mainly the bush level. At the higher foliage level we
find the species of Laurophyllum as well as Sterculia inhabiting the |ower
foliage level. M xed arboreal component of the forest were, apart from these,
the evergreen species of Quercus as well as the Sassafras tenuilobatum, form
ing a higher foliage level. I nthebush level there were.the species of Daph-
nogene and Debeya hungarica growing, theliana of the forest was t he Smilax
tataensis.

The palaeogeographical picture can be fairly authentically drawn after
the vegetation. At the lower |lying riparian regions there were forests of
Betula, on thehigher levels, that of Ul mus, Zelkova species formed, further
from them groves of Acer and Juglans were |living.

The domi nant zonal assembl age was composed of a forest of Platanus
neptuni - Daphnogene div. sp., up till an elevation of 800 m a.s.|.

The humidity requirements here were supplied by theprecipitationofthe
subtropical rain forest and not thesoil water only, coupled with the humid
atmosphere due to frequent rainfalls.

Apart from the evergreen Jlaurel-leaf tree forests, there were deciduous
species equally present intheforest, simlar to thesituation observedr e-
cently as well. Probably, the species Sassafras was also deciduous, whichi s
known to be of the same character even today, and t he type of the vegetation
can be defined as subtropical rain forest.

The levels of the forest have been presented i n thepreceding parts,
thus they will not be presented here again. Qur fossil assemblage contains,
however, certain species that were not assigned to vegetation types as yet .
Anmong them, we can associate the genera Rosa and Cornus as well as the family
of Leguminosae, on the basis of their recent biotopes, to the sunny (southern)
hill-sides. Recently, Cornus and Rosa ar eencountered at the bush level of
sparse forests as well. Intherich bush level of the Oligocéne forests, how-
ever they seem not to be able to concur with the Lauraceae.

The species of Pinus and Sequoia were probably living at higher level,
far from the shore. Remai ns of Pinus aregenerally known from higher eleva-
tions, I'ts small individual number inthe fossil flora proves that i t was
transported from relatively distant localities to the place of fossilization.

Overlooking thebiotope of the Arctotertiary el ements we can see that
they probably intruded not into the zonal assemblages but theintrazonal
ones, occupying theplaces that were not favourable forthe Palaeotropical
el ements.

CLI MATOLOGI CAL EVALUATI ON

From theclimatological point of view we cannot consider theintrazonal
assembl ages as markers of the domi nant climate because they are dependent on
edaphic factors. Wen evaluating theclimate, the zonal assemblages must have
a decisive part. The dominant species, Platanus neptuni i stypically bound to
warm periods. Thermophylous elements of theflora comprise the members of t he
family of Laureaceae, t he evergreen Quercus species as well as the Juglans.
The species composition of the forest testifies a subtropical climate. The
humidity requirement of theplants needs more explanation. During the Lower
Oligocene (Tard Clay Formation) there are xerophylous floras encountered.



They contain typical xerophylous elements |ike Zizyphus, Dryophyllum and even
those plants ar earmed with xerophylous features which have no xerophylous
character at some other contemporary assemblages or i nother periods.

Such species arethePlatanus neptuni and t he Paleocarya orsbhergensis.
The Upper Oligocene floras have no xerophylous character at al |l . Generally we
meet with large leaf surfaces, at some Daphnogene finds we caneven recognize
a drip apex as wel | . Smilax i spresent, which i sa tropical - subtropical
liana. | thas species living recently i n theMediterranean region, but the
leaves of these ones ar ealways small andprickled. Its large leaves with in-
tact margin denote a humd climate abounding i n precipitation.

The Upper Oligocéne flora of Vértessz6ldos does not indicate a strong de-
terioration of theclimate as i twas measured on thebasis of O isotope
measurements indicating the temperature of the seawater. | fwe areassigning
the flora, according to zones of vegetation, to subtropical forests, more ex-
actly speaking, subtropical rain-forests, we canroughly outline the climate
on thebasis of recent analogies. The subtropical zone is formed at the
boundary of the tropical and temperate zones ina wide belt. Inthis ‘“transi-
tional zone®, one season i sdominated by thetropical, theother one, bythe
temperate elements. The climate i swarm, humid, mild frost canpossibly occur
sometimes. Inour days, we canmeet this climatical and floristical zone from
the spatial respect.

In my opinion, we caninterpréte this climatic model i ntemporal dimen-
sion as well. As we know about a wide transitional zone between the tropical
regions and t hetemperate zone, t he same way we have a temporal transition
between t he Cretaceous-Eocene tropical floras and thetemperate Pliocene flo-
ras i na broad temporal interval. This state was existing during the Oligoce-
ne and t he Mi ocene as well. As there aredifferent vegetation zones within
the subtropical regions like subtropical rain forests, laurophylous forest,
hard-leaf evergreen forests etc., thesame way we canmeet different types of
assembl ages during theOligocene and t he Miocene, respectively, on a given
area. These ar egoverned partly by climatical factors, ecological space as
well as competition within thepopulations clustered i n assemblages and, i n-
side and outside the assemblages.

During t he Egerian, a subtropical rain forest used to exist around Vér-
tessz616s. The intruding Arctotertiary elements were faced notwith a with-

drawing but a dominant subtropical flora, thus they were condensated into in-
trazonal assemblages occupying thebiotopes unfavourable Fforthe Palaeotropi-
cal elements-
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Fig. 2. Cephalotaxis harringtonia 76.131.1.; Fig. 3, Daphnogene lanceolata 76.271.1.;
Fig. 4. Daphnogene cinnamontifolia 76.188.1. Fig. 5. Daphnogene cinnamomifolia 76.223.1.;
Fig. 6. Daphnogene bilinica 76.188.1.



Fig. 7. Daphnogene cinnamomi folia 76.306.1.; Fi g. 8. Daphnogene hilinica 76.188.1.;
Fig. 9, Daphnogene cinnamomifolia 76.188.1.; Fi g. 10. Daphnogene cinnamom folia 76.161.1.;
Fig. 11. Daphnogene cinnamomifolia 76.5.1.



Fig. 12. Daphnogene cinnamom folia 76.195.1.; Fi g. 13. Daphnogene cinnamom folia 76.3.1.;
Fig. 14. Daphnogene bilinica 76.161.1.; Fi g. 15. Daphnogene |anceolata 76.115.1.; Fig. 16.
Daphnogene bilinica 76.161.1.; Fi g. 17. Daphnogene |anceolata 76.272.1.
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Fig. 24. Daphnogene bilinica 76.242.1.; Fig. 25. Daphnogene bilinica 76.194.1.; Fi g. 26.
Daphnogene bilinica 76.202.1.; Fi g. 27. Daphnogene cinnamom folia 76.269.1.; Fig. 28.
Daphnogene bilinica 76.188.1.
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Fig. 39. Daphnogene bilinica 76.92.1.; Fig. 40. Laurophyllum sp. | 76.151.1.; Fig. 41. Lau-
rophyllum sp. 1. 76.195.1.; Fig. 42. Laurophyllum sp. Il. 76.200.1.; Fig. 43. Laurophyl-
lum sp. II. 76.300. 1.



Fig. 44. Laurophyllum sp. IIl. 76.146.1.; Fig. 45. Laurophyllum sp. Ill. 76.190.1 « Fig 46
Laurophyl lum sp. II. 76.106.1.; Fig. 47. Laurophyllum sp. [I. 76.107.1.

36



Fig. 48. Laurophyllum sp. IV. 76.201.1.; Fig. 49. Laurophyllum sp. IV.; Fig.50. Lauro-
phyl lum sp® JV.~ 76.200.1.; Fig. 51. Laurophyllum sp. IV. 76.200.1.; Fig.52. Laurophyllum



Fig. 53. Platanus neptuni 76.116.1.; Fig. 54. Platanus neptuni 76.154.1.; Fig. 55. Platanus
neptuni 76.121.1.; Fig. 56. Platanus neptuni 76.135.1.



Fig. 57. Platanus neptuni 76.190.1.; Fig. 58. Platanus neptuni 76.300.1.; Fig. 59. Platanus
neptuni 76.10.1.



Fig. 60. Platanus neptuni 76.121.1.; Fig. 61. Platanus neptuni 76.108.1.; Fig. 62. Platanus
neptuni 76.283.1.; Fig. 63. Platanus neptuni 76.135.1.; Fig. 64. Platanus neptuni 76.58.1.



Fig. 65. Platanus neptuni 76.54.1.; Fig. 66. Platanus neptuni 76.71.1.; Fig. 67. Platanus
nept uni 76.304. 1.



Fig,. 68. Platanus neptuni 76.124.1.; Fig. 69. Platanus neptuni 76.150.1.; Fig. 70. Platanus
neptuni 76.115.1.; Fig. 71. Platanus neptuni 76.7.1.



Fig. 72. Platanus nsptuni 76.108.1.; Fig. 73. Platanus neptuni 76.103.1.; Fig. 74. Platanus
neptuni 76.47.1.; Fig. 75. Platanus neptuni 76.135.1.



Fig. 76, Platanus neptuni 76.200.1.; Fig. 77. Platanus neptuni 76.127.1.; Fig. 78. Platanus
neptuni  76. 300. 1.



Fig. 79. Platanus neptuni 76.129.1.; Fig. 80. Platanus neptuni 76.127.1.; Fig. 81. Platanus
neptuni 76.145.1.; Fig. 82. Platanus neptuni 76.112.1.



Fig. 83. Daphnogene cinnamomfolia 76.107.1.; Fig. 84. Unus pyramdalis 76.1.1.; Fig. 85.

Sterculia sp. 76.115.1.; Fig. 86. Sterculia sp. 76.121.1.; Fig. 87. Unmnus pyramidalis
76.13. 1.



Fig. 88. UNLF pyramdalis 76.271.1.; Fig. 89. Unus pyramidalis 76.142.1.; Fig. 90. U nus
pyramidalis 76.150,1.; Fig. 91. Unus pyramdalis 76.15.1.; Fig. 92. Unus pyramidalis
76.180.1.; Fig. 93. Unus pyramdalis 76.193.1.
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Fig. 94. cf. Betula prisca 76.189.1.; Fig. 95 cf. Betula prisca 76.21.1.; Fig. 96. cf. Be-
tula prisca 76.190.1.; Fig. 97. cf. Betula prisca 76.150.1.; Fig. 98. cf. Betula prisca
76.301.1.; Fig.99. Betula sp. type | . 76.11.1.
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Fig. 100.
Betula sp.

Betula sp. type

type

76.B4.1.;

Fig. 103.

76.149.1.;

Betula sp.

Fig. 101.

type

Betula sp. type
[

76.125. 1.

76.119.1.;

Fig. 102.
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Fig. 104. Betula»sp. type |V. 76.40.1.; Fig. 105. Betula sp. type IV. 76.207.1.; Fig 106
Betula sp. type IV. 76.40.1.; Fig. 107. Juglans acum nata 76.222.1,
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Fig. 108. Quercus sp. type | . 76.8.1.; Fig. 109. Quercus sp. type I[Il. 76.101.1.; Fig. 110.
U mus pyramidalis 76.121.1,; Fi g. 111, Dicotylophyllum sp. Il. 76.126.1.; Fig. 112. Legumi -
nosae |I. 76.263.1.; Fig. 113. cf. Quercus sp. type |l. 76.116.1.; Fig. 114. Wsteriaaff.
fallax 76.56.1.



Fig. 115 Acer angustilobum 76.209.1.; Fig. 116. Cornus praeamonum 76.112.1.; Fig. 117 Acer
angustilobum 76.285.1 ; Fig. 118. Acer angustilobum 76.101.1.; Fig. 119. Acer angustilobum
76.121.1.; Fig. 120. Acer angustilobum 76.51.1. ’



Fig. 121.
skof | eki

Cornus sp. 76.4.1.;
76.217.1.;*Fig. 124.

Fig. 122. Phyllites skofleki

Phyllites skofleki

76.206. 1.

76.307.1.;

Fig. 123.

Phyllites
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Fig. 125. Phyllites skofleki (Holotype) 76.20.1.; Fig. 126. Phyllites skofleki 76.300.1.
Fig. 127. Phyllites skofleki 76.12.1.



Fig. 128. Smlax tataensis 76.230.1.; Fig. 129. Smlax tataensis 76.189.1.



. + * ,. 7* 232 1 - Fig 131 Smlax tataensis 76.229.1.; Fig. 132. Smlax
Fia 130. Smlax tataensis 76.232.1., rig. s
tataensis 76.252.1.; Fig. 133. Smlax tataensis 76.180.1.
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