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Paulina Snopkova

Paleogene Sporomorphs from West Carpathians
2 text-fig., 44 plates (I-XLIV)

Abstract. Presented is morphological-systematical valuation of spores and pollen grains from Paleogene
sediments of the West Carpathians, made for the first time in this region. Treated were 33 species of spores
of Pteridophyta. 17 species of pollen grains of Gymnospermae and 65 species of Cryptospermae.
Stratigraphically significant species of spores and pollen grains and entire assemblages, systematically-
morphologically well characterized were a basis for microbiostratigraphical division of Paleogene of the
West Carpathians.

Distinguished were 7 pollen spectra (Ps; — Ps, — Senonian to Oligocene (Rupelian). They correspond
to one or two microfaunistic zones.

Introduction

I present the results of morphological-systematical study of spores and pollen
utilized for biostratigraphical division i. e. definition of basical pollen spectra of
Paleogene sedimentary rocks from the West Carpathians. I examined about 600
samples mostly from surficial exposures, and from drill holes. Sediments whose
pollen spectra were defined had already been faunistically documented from the
most part.

I studied sporomorphs from Paleogene sediments (Middle Eocene — Oligocene)
in an epincontinental facies (around Stirovo). The sediments contained best
preserved spores and pollen so their morphologic characters (sculpture, structure,
germinal apparatus) were easy to study. I studied many spores and pollen grains from
sediments from the Inner-Carpathian depressions (the Hornonitrianska, Liptovska,
Spisska kotlina depressions, the eastern part of the Sari§ska hornatina mountains)
and from the Outer Flysch zone (sediments of the Magura and Dukla units), Fig. 1.
There the sporomorphs were not so well preserved because of the aqueous
environment which they got in. Among all sporomorphs of quite a wide stratigraphi-
cal range (Lower Eocene — Oligocene (Rupelian), Ps; — Ps;) 33 species of spores of
Pteridophyta, 17 species of pollen grains of Gymnospermae and 65 species of
Cryptospearmae were systematically classified. Sporomorphs characteristic of the
pollen spectrum Ps,; were already described by T. KorAB — P. SNopkoVvA (1972)
and will not be treated here.

RNDr. P. SNopkova, CSc. Geologicky Ustav Dionyza Stiira, Mlynska dolina 1, 809 40 Bratislava
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Fig. 1 A Scheme of sampling Places.

I present here the basical characteristic of pollen spectra from Paleogene
sediments of the Slovak West Carpathians. I have distinguished 7 pollen spectra and
the characteristic species are on the pollen diagram (Fig. 2).

Systematic classification of spores and pollen grains

Many species of spores and pollen grains are ranged in the taxa of the natural system,
more to families than to genera. My classification is based on F. Novak's (1972)
botanical system. Non-classified sporomorphs are at the ends of single systematic
sets among ,,Incertae sedis*.

I described genera and species in accordance with the botanical nomenclature
published in Czech (J. HoLus 1968). Morphological terms for description of
sporomorph are taken from R. PoTonig (1934), partly from P. THomsoN — H. PFLuG
(1953) and mainly from G. Kremp (1965).

My generic and genotypic terms are based on R. PoTonE's ,,Synopsis* published
several times (see References). The editor from 1960 is most suitable for Tertiary
palynology because most genera and genotypes are still valid.

My systematic-morphological classification of Pteridophyta spores of Gymnos-




permae pollen grains (including a group of monocolpate pollen grains) is based on
W. KrutzscH's works (see References).

A group of Cryptospermae pollen grains — the so-called Brevaxones pollen grains
(according to P. THomson — H. PrLuc (1953) were classified according to W.
KrutzscH (1961, 1962, 1966, 1970) and mainly M. Kepves (1974).

My morphological-systematical classification of the so-called Longaxones pollen
grains is based on the work of P. THomsonN — H. PrLuG (1953). Their classification
was based on the structure of the germinal apparatus (pores, colpae). But morpholo-
gy of the germinal apparatus is not equaily distinct on all tricolporate and tricoipate
pollen grains. It depends upon the degree of fossilization and so it is better to classify
the pollen grains of this group according to the surface (sculpture) and structure of
exine. This way of classification was introduced by Van der HamMEN (1956) and fuily
apllied on tricolporate pollen grains by M. Kepves (1978). This author also made
combinations in the genus Tricolporopollenites and simplified many names of
species and subspecies introduced by P. THomson — H. PrLuG (1953). My classifica-
tion of tricolporate pollen grains of this group from Paleogene sediments of the West
Carpathians is also based on his classification to a considerable extent.

Lepidophytina

Lycopodiaceae

Retitriletes (v. d. HAMMEN 1956 ex Pierce 1961. Dor., W. Kr., Ma1 et ScH. 1963)
Genotype : Retitriletes giobosus PIERCE 1961

Retitriletes sp.
PI. IX, Fig. 3

Occurrence: Current in the Middle Eocene of the Magura unit ; scarce in the
Upper Eocene of the Central Carpathian Paleogene.

Remark: Similar spores were presented by W. KrutzscH — R. VANHOORNE
(1977) as Retitriletes belgicus W. Kr. et R. VanHoORNE from Loksbergen in
Belgium (Eocene, Pl. 5, Fig. 21—23). They only differ in their size. The species
described by W. KrutzscH — R. VANHOORNE is smaller (35—40 pum).

Zlivisporis PAcLTOVA 1961
Genotype : Zlivisporis blanensis PAcLTOvA 1961

Zlivisporis dorogensis (Kps., 1965) L. Raxosr 1973
Pl. XXIX, Fig. 4

1965 Retitriletes dorogensis n. sp. — M. Kepves Abt. 1/1-6,s. 188—190
1973 Zlivisporis (Kps., 1965) n. comb. — L. Rakosi, P X1, Fig. 1-3, p. 516



Occurrence: Scarce in the Upper Eocene of the Hornonitrianska kotlina
(depression).
Stratigraphical range: Middle Eocene of Hungary.

Selaginellaceae, cf. Selaginellaceae
Echinatisporis W. KrutzscH 1959
Genotype : Echinatisporis longechinus W. Kr. 1959

Echinatisporis longechinus W. KR. 1959
PL IX: Fig. 4; PL. XXXVII, Fig. §

1959 Echinatisporis longechinus n. sp. — W. Kr., Pl. XXII, Fig. 229-233, p. 133

Occurrence: Scarce in the Middle and Upper Eocene of the eastern part of the
Podunajska niZina (Danube lowland), Central-Carpathian Paleogene, in the Upper
Eocene of the Inner-Carpathian depressions, Magura unit, Dukla unit, in the Upper
Priabonian—Lower Oligocene of the Liptovskd kotlina (depression), Dukla unit,
and in the Rupelian of the eastern part of the Podunajska nizina (Danube lowland).

Stratigraphical range: Eocene—Oligocene.

Phyliophytina

Osmundaceae, cf. Osmundaceae
Baculatisporites THoMsoN et PrLuc 1953
Genotype : Baculatisporites primarius(WOLFF 1934),TH. et Pr. 1953

Baculatisporites nanus (WoLrr 1934) W. KrurzscH 1959 subsp. robustoides
W. Kr. 1967
Pl. XXI, Fig. 4

1934 Sporites nanus n. sp. — WoLFr, PI. 5, Fig. 9, p. 66
1959 Baculatisporites nanus (WOLFF 1934) n. comb. — W. KrRUTZSCH, s. 140
1967 Baculatisporites nanus (WoLrr 1934) W. Kr. 1959 robustoides n. subfsp. — W. Krutzsch, P1. 14,
Fig. 126, p. 64

Occurrence: Scarce in the Upper Eocene of the western part of the Liptovska
kotlina (depression) — shale lithofacies.

Stratigraphical range: Scarce in the Oligocene, mainly in the Miocene-Plio-
cene.

Remark: The spore described differs from the subspecies presented by
W. KrutzscH (1967) in a thinner wall of the exospore. Its diagnostic characters are
the same.

Baculatisporites quintus (THomsoN et PrLuc 1953) W. KrutzscH 1967
P1. XXIX, Fig. 3, Pl. XXX, Fig. 3, Pl. XXXVII, Fig. 1
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1953 Rugulatisporites quintus n. sp. — THOMSON et PFLuUG, Pl. 2, Fig. 44—47, p. 56

1959b Verrucosisporites quintus (TH. et Pr. 1953) n. comb. — W. KruTtzscH, Pl. XXVII, Fig. 288—289,
p. 144/5

1967 Baculatisporites quintus (THOMSON et PFLUG 1953) n. comb.—W. KrurzscH, Pl, 6, Fig. 2—-10, p. 48

Occurrence: Frequent in the Upper Eocene — Lower Oligocene of the
Central-Carpathian Paleogene, Magura unit and Dukla unit.
Stratigraphical range: Middle Eocene — Miocene.

Baculatisporites gemmiclavatus W. KRUTZSCH 1959
P1. XXXVIII, Fig. 1

1959 Baculatisporites gemmiclavatus n. fsp. — W. KrutzscH; Pl. XXV, Fig. 272, p. 142/3

Occurrence: in the Middle Eocene of Germany, Hungary (Dorog-Tokod
basin).

-Remark: The species is most frequent in the Middle Eocene. It was most likely
resedimented into Rupelian sedimentary rocks from the basement rocks.

Schizeaceae
Leiotriletes (NaAumova 1937) R. Pot. Kre. 1954

Genotype : Leiotriletes sphaerotriangulus (Loose 1932) R. Por. et Kre. 1954

Leiotriletes adriennis (R. Pot. et GELL. 1933) W. KRr. 1959 subfsp. adriennis W. Kr.
1959
P1. 1, Fig. 1, P1. VII, Fig. 2, PL. VIII, Fig. 4, P1. XXXVI, Fig. 3

1933 Punctatisporites adriennis n. sp. — R. PoToniE et GELLETICH, PL. 11, Fig. 14—15, p. 521
1954a Laevigati adriennis (R. Pot. et GELL. 1933) n. comb. — W. KrurzscH, Pl. 4, Fig. 1-4,
p. 294-259, 310

1959 Leiotriletes adriennis (R. Pot. et GELL. 1933) n. comb. subfsp. adriennis — W. KruTzscH, p. 57)

Occurrence: current in the Lower Eocene of the Magura and Dukla units, in the
Middle Eocene of the eastern part of the Podunajska niZzina (Danube lowland),
Hornonitrianska kotlina (depression), in the Upper Eocene of the Inner-Carpathian
depressions, in the Upper Eocene—Lower Oligocene of the Magura and Dukla
units, and in the Rupelian of the eastern part of the Podunajska niZina (Danube
lowland).

Stratigraphical range: Lower Eocene — Oligocene.

Remark: Spores of this species from the Lower Eocene of the Dukla and the
Magura units are corroded. They range in size from 45 to 70 pm. Larger specimens
were found in the Middle Eocene of the Hornonitrianska kotlina (depression).
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Leiotriletes adriennis (R. Pot. et GeLL. 1933) W. Kr. 1959 var. pseudodivisus
W. Kr. 1959
PI. VIII, Fig. 5, Pl. XXXVI, Fig. 2

1959 Leiotriletes adriennis fvar. pseudodivisus n. fvar. — W. Krutzsch, Pl. 2, Fig. 8—9, p. 60

Occurrence: Scarce in the Middle Eocene of the Magura unit, in the Rupelian of
the eastern part of the Podunajska niZina (the Danube lowland).

Stratigraphical range: Lower Eocene — Oligocene.

Remark: Spore from the Middle Eocene of the Magura unit (Pl. VIII, Fig. 5) is
partly corroded on the surface.

Leiotriletes adriennis (R. Port. et GELL. 1933) W. Kr. 1959 cf. fvar. pseudotriplan
M. Kepves 1961
Pi. XXXVII, Fig. 2

1961 Lciotriietes adriennis (R. Pot. et GELL. 1933), W. Kr. 1959 fvar. pseudotriplan — M. KEDVES n.
fvar. et nom., P1. 4, Fig. 4, p. 118

Occurrence: Scarce in the Rupelian of the eastern part of the Podunajsk niZina
(Danube lowiand).

Stratigraphical range: Lower Eocene—Upper Oligocene.

Remark: Spores found in the Rupelian of the eastern part of the Podunajské
niZina (Danube lowland) differ from species varieties presented in the synonymy in
their smailer size and thinner exospore wall.

Leiotriletes microadriennis W. KrutzscH 1959
P1. VIII, Fig. 1, 3

1959 Leiotriletes microadriennis n. fsp. — W. KrutzscH, Pl 1, Fig. 3—7, p. 61-62
1973 Leiotriletes microadriennis W. Kr. 1959, Schizeaceae cf. Lygodium — M. Kepves, Pl. Iil. Fig.
1-2, p. 31

Occurrence: Frequent mainly in the Middle Eocene of the eastern part of the
Podunajska niZina (Danube lowland), the Hornonitrianska kotlina (depression), the
Magura unit and the Dukla unit,

Stratigraphical range: Lower—Upper eocene, scarcely Oligocene.

Leiotriletes microadriennis W. Kr. 1959
fvar. tripilan M. KEDVES 1961
PL. XXXVI, Fig. 4

1961 Leiotriletes microadriennis W. Kr. 1959, fvar. triplan n. fvar. — M. KeEpves, P1. 4, Fig. 9—13,p. 119
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Occurrence: Scarce in the Rupelian of the Podunajska nizina (Danube low-
land).

Stratigraphical range: Lower—Upper Eocene.

Remark: Spores of this specis in the triplan form occurred only in the Rupelian.
They are also quoted (by M. Kepves 1969, 1979), from the Lower and Upper
Eocene.

Leiotriletes dorogensis (M. Kepves 1960) Kepves 1961
PL. VII, Fig. 1, PL. XXXVI, Fig. 1

1960 Laevigatisporites dorogensis n. fsp., M. Kepves, Pl. 3, Fig. 1,2, 5, 7, p. 98
1961 Leiotriletes dorogensis (M. Kepves 1960) n. comb., Schizeaceae cf. Lygopodium — M. KEDVES, Pl.
4, Fig. 14—18, p. 120

Occurrence: Scarce in the Middle Eocene and Rupelian of the eastern part of
the Podunajska nizina (Danube lowland).

Stratigraphical range: Lower Eocene—Oligocene. Maximum occurrence in
the Middle Eocene.

Remark: The species from the Rupelian of the eastern part of the Podunajska
nizina (Danube lowland) corresponds in its diagnostic characters rather to fvar.
pseudodivisus recorded in the Lower—Upper Eocene of the Bakony mountains by
M. Kepves (1973).

Leiotriletes maxoides W. Kr. 1962 subsp. maximus (Pr. 1953) W. Kr. 1959
PL. XXXV, Fig. 1

1962 Leiotriletes maxoides n. fsp. et subfsp. — W. Krurzsch, PL. 2, Fig. 1-5, p. 18
1962 Leiotriletes maxoides W. Kr., subsp. maximus (Pr. 1953) W. Kr., 1959 — W. KrutzscH, P1. 3, Fig.
1-4,p.20

Occurrence: Frequent in the Rupelian of the eastern part of the Podunajska
niZina (Danube lowland), in the Upper-Lower Oligocene of the Liptovska kotlina
(depression).

Stratigraphical range: Oligocene—Miocene.

Remark: Spores from the Rupelian of the eastern part of the Podunajska nizina
differ from the species presented in the synonymy by their smaller size and by less
conspicuous bifurcation of the Y-scar.

Punctatisporites IBrRanM 1933
Genotype : Punctatisporites punctatus (Isr. 1932) Isr. 1933

Punctatisporites gelletichi Kepves 1961 subfsp. minor Kepves 1961
PL. VIIL, Fig. 2, P1. 11, Fig. §

1961 Punctatisporites gelletichi . fsp. subfsp. minor n. subfsp. — M. Kepves, Pl. 2, Fig. 25-27,p. 111
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Occurrence: Scarce; Middle Eocene of the eastern part of the Podunajska
nizina ; Lower Eocene of the Magura unit.

Stratigraphical range: Middle Eocene of Hungary (M. Kepves 1969, 1973).

Remark: The spore from the Middle Eocene of the Magura unit (Pl. IL, Fig. 5) is
very corroded. Its punctate surface shape, and size correspond partly to the
subspecies which it is ranged to.

Trilites CooksoN et COuPER 1953
Genotype : Trilites tuberculiformis CooksoN 1974

Trilites multivallatus (Pr. 1953) W. Kr. 1959
P1. X11, Fig. 5: P1. XIII, Fig. 1; P1. XXI, Fig. 6

1934 Sporites solidus n. sp. — R. PoTonig, Pl. 1, Fig. 35,P. 42

1953 Corrugatisporites solidus R. Pot. multivallatus n. subsp. (Pr.) — PFLUG in THOMSON et PFLUG,
PL 2, Fig. 37-38

1959 Trilites multivallatus (PFLUG 1953) n. comb. — W. KruUTZSCH, p. 149

1967 Trilites multivallatus (Pr. 1953) W. Kr. 1959b “sensu lato” — W. KrurzscH, Pl. 18, Fig. 1-16,
p. 72

Occurrence: Frequent in the Middle to Upper Eocene of the Hornonitrianska
kotlina (depression), in the Upper Eocene to the Lower Oligocene of the Liptovska
and the Spisskd kotlina (depressions).

Stratigraphical range: Scarce in the Eocene, currently in the Oligocene and
Miocene.

Trilites paravallatus W. Kr. 1959
PI. XXX, Fig. 2

1959 Trilites paravallatus n. fsp. — W. KrutzscH, Pl. 27, Fig. 298, p. 152

Occurrence: Scarce; in the Middle Eocene of the Magura unit, Upper Priabo-
nian—Lower Oligocene of the Magura unit, in the Upper Priabonian—Lower
Oligocene of the Liptovska kotlina (depression).

Stratigraphical range: Middle Eocene—Oligocene.

Ischyosporites Balme 1957
Genotype : Ischyosporites crateris Balme 1957

Ischyosporites asolidus (W. Kr. 1959) W. Kr. 1967
P11, Fig. 2, PL. IX, Fig. 5, Pl. XXXVII, Fig. 3

1959 Trilites asolidus n. fsp. — W. KrutzscH, Pl. 27, Fig. 290-293, p. 151
1967 Ischyosporites asolidus (W. Kr. 1959b) n. comb. — W. Krutzsc, Pl. 21, Fig. 1-6, p. 78
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Occurrence: Frequent in the Middle Eocene of the eastern part of the
Podunajska niZina, Hornonitrianska kotlina, in the Lower—Middle Eocene of the
Magura and the Dukla units, in the Upper Eocene of the Liptovska kotlina, the
Sarisskd hornatina ( mountains), of the Dukla unit, and in the Rupelian of the eastern
part of the Podunajska niZina.

Stratigraphical range: Eocene, very scarcely Oligocene.

Polypodiaceoisporites R. POTONIE 1956
Genotype : Polypodiaceoisporites speciosus (R. Pot. 1954) R. Pot. 1956

Polypodiaceoisporites cf. marxheimensis (MURR. et Pr. 1952) W. KrurzscH 1959
PI. XII, Fig. 1, PL. XXI, Fig. 1

1952 Triradiatosporites marxheimensis n. sp. — MURRIGER et PrLuG, PL. I, Fig. 2—4, p. 57, 61

1953 Cingulatisporites marxheimensis (MURRIGER et PFLUG) n. comb. — P. THomsoN et H. PrLug, P1. 1,
Fig. 13—15, p. 58

1959 Polypodiaceoisporites marxheimensis (MURR. et PF. 1952) n. comb. — W. KrutzscH, p. 180

Occurrence: Scarce in the Middle Eocene of the eastern part of the Podunajska
niZina, of the Magura unit, in the Upper Eocene of the Liptovska kotlina (depres-
sion), of the Magura unit, in the Upper Eocene—Lower Oligocene of the Hornonit-
rianska kotlina (depression).

Stratigraphical range: Upper Eocene—Miocene.

Remark: The spores described differ from the original species by their smaller
size (50—55 pm ) and non-bifurcate Y-scar. The structure of sculptural elements
corresponds to that of species presented in the synonymy.

Cicatricosisporites R. Pot. et GELL. 1933
Genotype : Cicatricosisporites pseudodorogensis TH. et Pr. 1953

Cicatricosisporites dorogensis R. PoT. et GELL. 1933
PL XI, Fig. 1-3, cf. 4, PL. XXII, Fig. 1-2, P. XXXVII, Fig. 4

1933 Cicatricosisporites dorogensis n. sp. — R. POTONIE et GELETICH, PI. 1, Fig. 1-3, p. 522
1967 Cicatricosisporites dorogensis R. PoT. et GELL. 1933 — W. KrutzscH, Pl. XXI1, Fig. 1-6, p. 80

Occurrence: Frequent in the Middle Eocene of the eastern part of the
Podunajska niZina, Hornonitrianska kotlina and the Magura unit, in the Upper
Eocene of the Klippen Belt, of the eastern part of the Podunajska nizina, and of the
Inner-Carpathian depressions.

Stratigraphical range: Paleocene-Oligocene.

Remark: The spores depicted range from 40 to 65 pm in size; their shape is
round-triangular, only in PL. XI, Fig. 2, 4 and Pl. XXI, Fig. 1 they are triplane.
Sculpture of spores in PL. XI, Fig. 1,3 is somewhat thicker than that of spores in
Pl. XXI, Fig. 1,2, and so they correspond rather to the subspecies presented by
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M. Kepves (1973) as C. dorogensis R. Por. et GELL. 1933 subfsp. major Kps. 1961a
(Pl XIII, Fig. 3, 4, 5, 6).

Cicatricosisporites chattensis W. Kr. 1961 subfsp. chattensis W. Kr. 1967
P1. XXII, Fig. 4

1961b Cicatricosisporites chattensis n. fsp. — W. Krurzsch, Pl. I, Fig. 1-2, p. 302
1967 Cicatricosisporites chattensis W. Kr. 1961d subfsp. chattensis n. subfsp. — W. KruTzscH,
Pl. XXI1I, Fig. 1-7, p. 82

Occurrence: Scarce in the Upper Eocene (in the Paleogene) of the Klippen Belt
of the Liptovska kotlina.
Stratigraphical range: Upper Eocene-Oligocene.

Cicatricosisporites sp.
PL. I, Fig. 4

Occurrence: Scarce in the Lower Eocene of the Magura unit.

Remark: The spore resembles the species Cicatricosisporites paradorogenensis
W. Kr. 1959b in the nodular sculpture of lamellae. The lamellae are aligned more
tightly on C. paradorogensis W. Kr. 1959.

Pteridaceae
Polypodiaceoisporites R. POT. 1956
Genotype : Pelypodiaceoisporites speciosus (R. Por. 1934) R. Por. 1956

Polypodiaceoisporites cf. simplex E. NaGy 1969
Pl. X1, Fig. 5-6

Occurrence: Scarce in the Middle Eocene of the eastern part of the Podunajska
nizina, in the Upper Priabonian—Lower Oligocene of the Liptovska kotlina.

Stratigraphical range: The Middle—Upper Eocene of the Bakony moun-
tains ; the Miocene of the Mecsek mountains (Hungary).

Remark: The spore differs from the original species (E. NaGy 1963, P1. XX, Fig.
1, p. 346) by its smaller size, and by sculptural elements slightly surpassing the edge
of the spore body. The spore corresponds to the holotype by width of the cingulum
and by the papillate sculpture.

Polypodiaceoisporites cf. saxonicus W. Kr. 1967
P1. XXXVIII, Fig. 4

Occurrence: Scarce in the Rupelian of the eastern part of the Podunajskd
nizina.
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Stratigraphical range: (scarcely) the Oligocene, (currently) the Miocene and
Pliocene.

Remark: The spore differs from the species described by W. KrutzscH (1967) in
less distinctly granulate sculpture. The two species have the same size, shape and
width of the cingulum.

Verrucingulatisporites M. KeEpves 1961
Genotype : Verrucingulatisporites verrucatus M. KEDVES 1961

Verrucingulatisporites (Treplinisporites) cf. magnus M. Kepves 1973
PI. XII, Fig. 3

Occurrence: Scarce in the Middle Eocene of the Hornonitrianska kotlina.

Stratigraphical range: Middle Eocene (Hungary).

Remark: Our specimen differs in less bifurcated, not pointed cuts on the
cingulum from the species described by M. Kepves (1973) from the Middle Eocene
of the Bakony mountains. The two species show identic size and sculpture of central
body.

Verrucingulatisporites undulatus E. NAGY 1963
Pl. XXXIX, Fig. 2

1963 Verrucingulatisporites undulatus n. sp. E. Nagy — PL I, Fig. 7-8, p. 400

Occurrence: Scarce in the Rupelian of the eastern part of the Podunajska
niZina.

Stratigraphical range: Lower Miocene of Hungary (loc. Eger).

Remark: The spore found among our specimens differs from the original species
in its size — it is larger (40 pm).

Gleichenizceae, cf. Gleicheniaceae
Toroisporis W. KrutzscH 1959
Genotype: Toroisporis torus (Pf. 1953) W. Krutzsch 1959

Toroisporis (Toroisporis) eocenicus Kps.1966c¢.
PL. IX, Fig. 2, PI. XXIX, Fig. 5

1966 Toroisporis (Toroisporis) eocenicus n. fsp. — M. Kepves, PL. 1V, Fig. 1-3, p. 57

Occurrence: Scarce in the Middle Eocene of the Magura unit, in the Upper
Priabonian—Lower Oligocene of the Dukla unit.
Stratigraphical range: Lower—Upper Eocene of Hungary.
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Toroisporis (Toroisporis) cf. teupitzensis W. Kr. 1962 subfsp. medioris W. KR. 1962
Pl. 1, Fig. 6

Occurrence: Frequent in the Upper Eocene—Lower Oligocene of the Liptov-
ska kotlina (depression), scarce in the Lower-Middle Eocene of the Magura unit.

Stratigraphical range: The Oligocene-Miocene of Germany; the Middle
Eocene of the Bakony mountains (Hungary).

Remark: According to the diagnostic characters the spore belongs most likely to
the subspecies it has been ranged to. However, it was secondarily compressed.

Concavisporite Pr. 1953
Concavisporites (Obtusisporis) W. Kr. 1959

Concavisporites (Obtusisporites) cf. obtusangulus R. Pot. 1934/b W. KruTzScH
1959
P1. VIII, Fig. 6

Remark: Itis likely that the spore depicted in P1. VIII, Fig. 6 corresponds by the
wavy course of the Y-scar, by the slight indication of the “obtusi” apparatus and by
its triangular shape with concave walls to the species defined by W. KRUTZSCH
(1954b).

Occurrence: Scarce in the Middle Eocene of the eastern part of the Podunajska
nizina (Danube lowland).

Stratigraphical range: Middle Eocene of Geiseltal (Germany).

Polypodiaceae
Laevigatosporites IBRAHIM 1933
Genotype: Laevigatosporites vulgaris (IBr. 1932) Ir. 1933

Laevigatosporites haardti (R. Por. et VEN. 1934)
TH. et Pr. 1953 subfsp. haardti W. KrutzscH 1967
PL 11, fig. 3, PL. XIV, Fig. 2, Pl. XXI, Fig. 5, PL. XIII, Fig. 2, 7; PL. XXXIX, Fig. 4

1934 Sporites haardti n. sp. — PoToNIE et VENITZ, Pl. 1, Fig. 13, p. 13—14 -

1953 Laevigatosporites haardti R. PoT. et VEN. (pro parte) — THoMsoN et PrLua, PL. 111, Fig. 27, 29,
32-33,34-35,36,37,p. 59

1967 Laevigatosporites haardti (R. PoT. et VEN. 1934) TH. et Pr. 1953 subfsp. haardti — W. KRUTZSCH,
PL. 52, Fig. 12-21, p. 146—148

Occurrence: Frequent in the Middle Eocene—Oligocene of the West Carpat-
hians. Scarce in the Lower Eocene of the Magura and Dukla units.

Stratigraphical range: Mass occurrence throughout the Tertiary of Central
Europe.
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Laevigatosporites haardti (R. Pot. et VEN. 1934) subfsp. haardtoides
W. KrutzscH 1967
P1. XXIX, Fig. 6

1967 Laevigatosporites haardti haardtoides n. subfsp. W. KrutzscH, PL. 52, Fig. 22-25, p. 148

Occurrence: Scarce in the Upper Priabonian—Lower Oligocene of the Liptov-
ska kotlina (depression).

Stratigraphical range: In milder climatic parts of the Middle and Late
Tertiary (W. KrurzscH 1967).

Laevigatoéporites cf. adiscordatus W. KrutzscH 1959
PL I, Fig. 3

Occurrence: Scarce in the Lower Eocene of the Magura unit, in the Midd-
le—Upper Eocene of the Magura and Dukla units.

Stratigraphical range: Middle to Upper Eocene, scarce in the Oligocene of
Central Europe.

Polypodiisporites R. PoTtonie 1933
Genotype : Polypodiisporites favus R. PoT. 1933

Polypodiisporites alienus (R. Pot. 1934) E. Nacy 1973
Pl XXIX, Fig. 1-2, Pl. XXI, Fig. 7, Pl. XXXIX, Fig. 3, 5

1931 Sporonites alienus n. sp. — R. POTONIE, s. 556, Abh. 1, p. 556 (non vidi)

1953 Verrucatosporites alienus (R. Pot.) n. comb. — P. THomsoN et H. PrLug, PI. 111, Fig. 47, cf.,
48-50, p. 60

1973 Polypodiisporites alienus (R. Pot. 1934) n. comb., — E. NAGY, s. 456—457.

Occurrence: Frequent in the Upper Eocene of the eastern part of the
Podunajska niZina, of the Inner-Carpathian depressions, of the Magura unit, and in
the Upper Priabonian—Lower Oligocene of the Inner-Carpathian depressions, of
the Magura and Dukla units, and in the Rupelian of the Eastern part of the
Podunajska niZina.

Stratigraphical range: (scarce) in the Middle—Upper Eocene, (frequent) in
the Oligocene—Miocene.

Polypodiisporites cf. favus (R. Por. 1933) subsp. favus (W. Krutzsch, 1967)
E. Nacy 1973
PL. X111, Fig. 3, (?) 4, PL. XXXIX, Fig. 6

Occurrence: Scarce in the Middle Eocene of the eastern part of the Podunajsk4
niZina, of the Magura unit ; frequent in the Upper Eocene-Oligocene.
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Stratigraphical range: Throughout the Tertiary, mostly in warmer climatic
parts.

Sporites H. PotoNIE 1823 — Incertae sedis
Leiotriletes (NAUMOVA 1937) R. POT.—KRP. 1954
Genotype: Leiotriletes sphaerotriangulus (Loose 1932) R. Por. et Kre. 1954

Leiotriletes cf. neddenoides W. Kr. 1962
PL. XXXV, Fig. §

Occurrence: Scarce in the Rupelian of the eastern part of the Podunajska
nizina.

Stratigraphical range: Upper Oligocene—Lower Miocene of Germany.

Remark: It is likely that the spore with its shape, size belongs to the species
quoted but its Y-scar does not extend up to the edge of the spore wall.

Punctatisporites IBRAHIM 1933
Genotype : Punctatisporites punctatus (IBr. 1932) IBRAHIM 1933

Punctatisporites luteticus W. KrurzscH 1959
Pl X, Fig. 1, 2, PL. XIV. Fig. 1

1959 Punctatisporites luteticus n. fsp. —W. Krurtzsch, Pl IV, Fig. 25-26, p. 68

Occurrence: Frequent in the Middle Eocene of the eastern part of the
Podunajské nizina (Danube lowland), of the Hornonitrianska kotlina (depression),
scarce in the Upper Eocene.

Stratigraphical range: Middle Eocene of Germany (Geiseltal), Hungary (the
Bakony mountain).

Remark: The spore in Pl. XIV, Fig. 1 has a compressed Y-scar forming a fold.
The spore in Pl. X, Fig. 2 also has secondary folds (due to damaged surface of the
spore body) and partly connected sculptural elements. So they differ from the
original species.

Granulatisporites (IBr. 1933) R. Por. et Kremp 1954

Genotype : Granulatisporites granulatus IBRAHIM 1933

Granulatisporites paleogenicus M. KEDVEs 1966
Pl. 11, Fig. 1

1966 Granulatisporites paleogenicus n. fsp. — M. KEpves, PL. 1, Fig. 4—6, p. 339—340

Occurrence: Scarce in the Lower Eocene of the Magura unit.
Stratigraphical range: Eocene of Hungary.
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Toroisporis W. KrutzscH 1959
Genotype: Toroisporis torus (Pr. 1953) W. KrutzscH 1959

Toroisporis (Toroisporis) cf. irregularis (Pr. 1953) W. KrutzscH 1959
PL I, Fig. 5

1953 Laevigatosporites neddeni R. Por., subsp. irregularis n. subsp. (Pr.) — PFLUG in THOMSON et
PrLug, PL. 11, Fig. 2—7, p. 54
1959 Toroisporis (Toroisporis) irregularis (Pr. 1953) n. comb. — W. Krurzsch, Pl. X, Fig. 73, p. 74

Occurrence: Scarce in the Lower—Middle Eocene of the Outer Flysch zone of
the West Carpathians.

Stratigraphical range: Paleocene—Lower Oligocene (scarce).

Remark: The spore from our region corresponds to species presented in the
synonymy by its size, shape, thickness of wall and by the course of rays of the Y-scar.
It only differs in fine (punctate or? foveolate) sculpture conspicuous around the
Y-scar. It also has secondary foldines.

Retitriletes (v. d. HAMMEN 1956 ex Pierce 1961) H. DoriNG, W. KrutzscH, D. H.
Mar et ScHuLZ 1963

Retitriletes sernoensis W. KrurzscH 1963
Pl. XXXVIII, Fig. 6

1963 Retitriletes sernoensis n. fsp.—W. KrutzscH, P1. XTI, Fig. 1-8, p. 62

Occurrence: Scarce in the Rupelian of the eastern part of the Podunajska
niZina.

Stratigraphical range: Oligocene of Germany.

Polypodiaceoisporites gracillimus E. NAGy 1963 subsp. granoverrucatus W. KRr.
1967
P1. XXI, Fig. 3

1967 Polypodiaceoisporites gracillimus granoverrucatusn. subsp.— W. Krutzsch, P1. XXXV, Fig. 8—13,
mainly Fig. 5—-7, p. 106

Occurrence: Scarce mainly in the Upper Priabonian-Lower Oligocene of the
Liptovska kotlina.
Stratigraphical range: Upper Oligocene of Germany (Lower Cottbus beds).

Polypodiaceoisporites verruspeciosus W. KrutzscH 1959
PL. XII, Fig. 4
1959 Polypodiaceoisporites verruspeciosus n. fsp. — W. Krurzscs, Pl. XXXVIII, Fig. 402—405, p. 183
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Occurrence: Scarce in Middle Eocene (mainly of the Hornonitrianska kotlina).
Stratigraphical range: Middle Eocene of Germany.

Polypodiaceoisporites cf. obuncus W. KrutzscH 1959
PI. XII, fig. 6

Occurrence: Scarce in Middle Eocene of the Hornonitrianska kotlina.

Stratigraphical range: Mainly in Middle Eocene of Germany (Geiseltal).

Remark: The spores from the Middle Eocene of our country are smaller than the
original species described by W. Krutzsch (1959) from Geiseltal in Germany. Their
walls are also more concave.

Polypodiaceoisporites seidewitzensis W. Kr. 1967
Pl. XXXVIII, Fig. 3

1967 Polypodiaceoisporites seidewitzensis n. fsp. — W. Krurzsc, Pl. XXXIX, Fig. 8—14, p. 114

Occurrence: Scarce in the Rupelian of the eastern part of the Podunajska
niZina. -

Stratigraphical range: Oligocene of South Bohemia and Lower Miocene of
NN Saxony.

Verrucingulatisporites M. KE»npVEs 1961

Verrucingulatisporites verrucatus M. Kepves 1961
PI. XII, Fig. 2

1961 Verrucingulatisporites verrucatus n. fsp. — M. Kebves, PL. VIII, Fig. 10—12, p. 140
Occurrence: Scarce in the Middle Eocene of the eastern part of the Podunajska
niZina.
Stratigraphical range: Lower—Middle Eocene of Hungary.

Gemmatosporis W. KrutzscH 1959
Genotype : Gemmatosporis gematoides W. KrRutzscH 1959

Gemmatosporis minor L. Rakost 1973
PL. I, Fig. 6

1973 Gemmatosporis minor n. fsp. — L. Rakost, Pl. XIX, Fig. 6—7, p. 522

Occurrence: Scarce in the Lower Eocene of the Magura unit (the Beloveza
beds).
Stratigraphical range: Eocene of Hungary.
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Gymnospermophyta ( Coniferophytina NovAk 1961)
Pinopsida (Coniferopsida)

Podocarpaceae

Podocarpidites CooksoN 1947

Genotype : Podocarpidites ellipticus Cookson 1947

Podocarpidites podocarpoides (Tuc. 1958) W. KrutzscH 1971
Pl. XXIV, Fig. 3, Pl. XL, Fig. 3

1958 Pityosporites podocarpoides n. sp. — THIERGART, Pl. I, Fig. 15, p. 449, 457
1971 Podocarpidites podocarpoides (THG. 1958) n. comb. — W. Krutzsch, Pl. XXXII1, Fig. 1-11,
p. 130

Occurrence: Scarce in Middle Eocene of the Magura unit.
Stratigraphical range: Middle Eocene of Germany (Geiseltal).

Pinaceae

Abietoidae

Abiespollenites THIERGART 1937

Genotype : Abiespollenites absolutus THIERGART 1937

Abiespollenites absolutus THIERGART 1937
P1. XLI, Fig. 1

1937 Abiespollenites absolutus n. sp. — THIERGART, Pl. XXIV, Fig. 6, p. 306
1971 Abiespollenites absolutus THG. 1937 — W. KrutzscH, Pl. XV, Fig. 1-9, p. 86

Occurrence: Scarce in Rupelian of the eastern part of the Podunajska niZina
(Danube lowland).

Stratigraphical range: (Scarce) Oligocene (mainly) Miocene and Pliocene of
Central Europe.

Botanic range: Abies sp.; according to W. Krurzscu (1971) it has most
characters in common with the species Abies bicolor.

Piceapollis W. KrutzscH 1971
Genotype: Piceapollis praemarianus W. Kr. 1971

Piceapolis tobolicus (PANova 1966) W. Krurzsca 1971

Pl. XXV, Fig. 1, PL. XXXII, Fig. 1, PL. XL, Fig. 1

1966 Piceapollis tobolica n. sp. — PaNova, P1. 103, Fig. 1, P1. 105, Fig. 4, P1. 108, Fig. 5, p. 220—221 (in
Paleopalinologija, vol. I.)

1971 Piceapollis tobolicus (PaNovA 1966) n. comb. — W. KrutzscH, Pl. XXII, Fig. 1-5, p. 104
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Occurrence: Scarce in Upper—Lower Oligocene of Inner-Carpathian depres-
sion, of the Magura and Dukla units, in Rupelian of the eastern part of the
Podunajskd niZina.

Stratigraphical range: Upper Oligocene—Pliocene (W. Krutzsch 1971).

Botanical range: Picea sp.

Remark: Reticulate sculpture of morphotypes shown in Pl. XXV, Fig. 1, Pl
XXXII, Fig. 1 is corroded.

Zonalapolienites H. PrLuc 1953
Genotype : Zonalapollenites igniculus (R. PoT. 1931c) TH. et Pr. 1953

Zonalapollenites maximus (Raatz 1937) W. KrutzscH 1971
Pl. XXXI, Fig. 1, 3, PL. XLI, Fig. 2

1937 Tsuga-pollenites igniculus R. Por. f. maximus n. f. — Raatz, Fig. 13, p. 15
1971 Zonalapollenites maximus (RaATz 1937) n. comb. — W. KruTzsch, PI. 36, Fig. 1-8, p. 138

Occurrence: Scarce in the Upper Priabonian—Lower Oligocene of Inner-Car-
pathian depressions, of the Magura unit, and in Rupelian of the eastern part of the
Podunajskd niZina.

Stratigraphical range: Upper Priabonian (Pg.-zone 19) — Pliocene.

Botanical range: Tsuga sp. (cf. Tsuga canadensis = americana).

Remark: Morphotypes of this species from flysch sediments (P1. XXXI, Fig. 1, 3)
have slightly corroded sculptural elements.

Zonalapolienites verrucatus W. Krutzsch 1971
PL. XXIV, Fig. 4

1971 Zonalapolienites verrucatus n. sp. — W. Krutzsch, Pl. XXXIX, Fig. 1-10, p. 144

Occurrence: Scarce in the Upper Eocene (Paleogene of the Klippen Belt
Globigerinous marls).

Stratigraphical range: Middle Oligocene (Pg.-zone 20) — Upper Miocene of
Germany, scarcely Upper Pliocene.

Botanical range: Tsuga sp.

Remark: W. Krutzsch (1971) presumes the species Z. verrucatus can only be
a subspecies of Z. maximus.

Pinoidae
Pityosporites SEWARD 1914
Genotype: Pityosporites antarctitus SEWARD 1914
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Pityosporites microalatus (R. Port. 1931b) TH. et Pr. 1953
Pl. XXIII, Fig. 2—-3

1931b Piceapollenites microalatus n. sp. — R. POTONIE, p. 5, Abb. 34 (non vidi)

1953 Pityosporites microalatus (R. Pot. 1931b) n. comb. — THomson et PrLua, PI. V. Fig. 54, 57
p. 67—68

1971 Pityosporites microalatus (R. Pot. 1931b) TH. et Pr. 1953 — W. Krutzscn, P1. 1, Fig. 1-12, p. 48

’

Occurrence: Frequent in Upper—Lower Oligocene of the Inner-Carpathian
depressions and of the Outer Flysch Paleogene.

Stratigraphical range: Throughout the Tertiary.

Botanical range: Pinus-subgenus Haploxylon.

Remark: Pollen grains ranged to this species are considerably corroded.

Pityosporites alatus (R. Pot. 1931b) TH. et Pr. 1953
Pl. XXIII, Fig. 1, 4; Pl. XXXII, Fig. 4; PL. XXV, Fig. 5, PI. XXII, Fig. 3

1931b Piceae-pollenites alatus n. sp. — R. PoTonig, Abh. 31, P. 5 (non vidi)

1934 Piceae-pollenites alatus R. Pot.—R. Por. et Venrrz, PL. 11, Fig. 22, p. 18, 19

1953 p. p. Pityosporites microalatus (R. Pot.) n. comb. — f. major (R. Pot.) n. comb. — THOMSON et
Pr1., PL. V, Fig. 53, p. 68

1971 Pityosporites alatus (R. Pot. 1931b) TH. et PF. 1953 — W. KrutzscH, P I1, Fig. 1-10, p. 51-52

Occurrence: Frequent together with P. microalatus (R. Pot.) TH. et PF., in
Upper Eocene—Lower Oligocene of Inner-Carpathian depressions and of the outer
Flysch zone.

Stratigraphical range: + Throughout the Tertiary.

Botanical range: Pinus sp. — subgenus Haploxylon.

Remark: The surface of pollen grains-with the exception of the pollen grain in P1.
XXV, Fig. 5 is considerable corroded. Shape, size, position of air sacs correspond to
those of the species presented in the synonymy.

Pityosporites labdacus (R. Por. 1931b) TH. et Pr. 1953 subfsp. labdacus W. Kg.
1971

P1. XXI1I, Fig. §

1931b Pollenites labdacus n. sp. — R. PoTONIE, Fig. 32, p. 5 (non vidi)

1934 Pollenites labdacus R. Pot. — R. POTONIE et VENITZ, PI. 11, Fig. 25, p. 20

1953 Pityosporites labdacus (R. Por.) n. comb. — THOMsON et PFLUG, PI. V. Fig. 60, cf. 61, p. 68
1971 Pityosporites labdacus subsp. labdacus — W. Krutzscu P1. VII, Fig. 11—-18, p. 64

Occurrence: Frequent mainly in Upper Eocene—Lower Oligocene of the
eastern part of the Podunajskd niZina (Danube lowland), of Inner-Carpathian
depressions, of the outer Flysch zone.

Stratigraphical range: Throughout the Tertiary.

Botanical range: Pinus sp. Basing upon a comparison with recent pollen grain
W. KrutzscH (1971) presents many species of the genus Pinus. Their pollen grains
resemble to the species quoted (P. nigra, P. excelsa a. 0.)
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Pityosporites peuceformis (ZAKLINSKAJA 1957) W. KrutzscH 1971
PL. 111, Fig. 1

1957 Pinus peuceformis sp. nov. (pollen) — ZAxkLINSKAJA, Pl. XII, Fig. 9—12, p. 149
1971 Pityosporites peuceformis (ZAKLINSKAJA 1971) n. comb. — W. KrutzscH, P1. 9, Fig. 12—14,p. 70

Occurrence: Scarce in the Lower Eocene of the Magura unit.

Stratigraphical range: Scarce in Central Europe in some parts of the Miocene
and Pliocene. In Soviet Union (ZAKLINSKAJA 1952) and in Germany (W. KruTzscH
1971) it was found in the Middle Eocene.

Botanical range: Pinus sp.; ZAKLINSKAJA (1957) compares the species with the
recent species of Pinus peuce.

Inaperturopollenites THoMsON et PFLuG 1953 sensu stricto
Genotype : Inaperturopollenites dubius (R. Pot. et VEN.) TH. et PF.

Inaperturopollenites hiatus (R. Por. 1931b) TH. et Pr. 1953
P1. X1V, Fig. 3,4 (cf.), P. XXIV, Fig. 6, PL. 111, Fig. 4, 6 (cf.) Pl. XXV, Fig. 2, 3, PL. XXX, Fig. 5, P1. XLI,
Fig. 3

1931b Pollenites hiatus n. sp. — R. PoTonig, Fig. 23, p. 3 (non vidi)

1934 Pollenites hiatus R. Pot. — R. Potonig et H. Venrrz, PL I, Fig. 16—17, p. 16

1953 Inaperturopollenites hiatus (R. PoT). n. comb. — P. THomsoN — H. PrLuG, P1. V, Fig. 14-20,p. 65

1971 Inaperturopolienites hiatus (R. Pot. 1931b) TH. et Pr. 1953 — W. KruTzscH—, PL. LXIV, Fig. 1-6,
p. 202

Occurrence: Frequent in Middle Eocene—Oligocene (Rupelian) of the eastern
part of the Podunajska niZina, in Upper Eocene-Lower Oligocene of Inner
Carpathian depressions, of the Magura and Dukla units.

Stratigraphical range: Upper Eocene-Miocene (W. KrutzscH, 1971). Since
Middle Eocene in Paleogene of the West Carpathians.

Botanical range: Taxodiaceae, cf. Taxodium.

Remark: Morphotypes from sediments of Middle Eocene—Oligocene of our
country are very variable. Some specimes ranged from 30 to 45 um in size. Some
have a distinct tongue (P1. XIV, Fig. 3, P1. XXV, Fig. 3, P1. XLI, Fig. 3), others only
a split. Their surface is mostly chagrenate or finely punctate. Many have corroded
surface (Types in P1. XIV, Fig. 4, P1. 111, Fig. 4, 6 belong most likely to the species
quoted. They differ in the shape of the split typical of the species I. hiatus. They differ
from species presented in the synonymy by less smooth surface.

Inaperturopollenites cf. concedipites (WopeH. 1933) W. Kr. 1971
Pl. XIV, Fig. 5,6, 8

Occurrence: Scarce in the Middle Eocene of the Magura unit, in Upper Eocene
of the Magura unit and in Upper Priabonian—Lower Oligocene of the Dukla unit.
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Stratigraphical range: Eocene—Miocene; mainly in warmer parts of the
Tertiary.
Botanical range: Taxodiaceae.

Remark: W. Krutzsch (1971) depicted pollen grains of the species I. concedi-
pites (WopeH.) W. KR. of circular shape, and only four types with a split like that of
the “hiatus” forms. By their small, almost invisible “ligule”, tightly punctate
sculpture and size the species found in our country (P1. XIV, Fig. 5, 6) correspond
most likely to I. concedipites (WopeH.) W. KRr.

Sciadopitaceae
Sciadopityspollenites RAATZ resp. THIERGART. 1937, ex. R. Pot. 1959
Genotype : Sciadopityspollenites serratus (R. POT. et VEN. 1937) THIERGART 1937

Sciadopityspollenites serratus (R. Por. et VEN. 1934) THIERGART 1937
PL. XXX, Fig. 6, Pl. XXXI, Fig. 4, 6, Pl. XLII, Fig. 3

1934 Sporites serratus n. sp. — R. POTONIE et VenrTZ, PL. 1, Fig. 67, p. 15

1937 Sciadopityspollenites serratus R. PoT. — THIERGART, P1. XXIII, Fig. 14a, p. 302

1971 Sciadopityspollenites serratus (R. Pot. et VEN.1934), THIERGART 1937 — W. KruTzscy, PI. LIII,
Fig. 1-15, p. 176

Occurrence: Scarce in Upper Priabonian—Lower Oligocene of Inner-Carpat-
hian depressions, of the Magura and Dukla units.

Stratigraphical range: Upper Eocene—Pliocene.

Botanical range: Sciadopitys sp.

Sciadopityspollenites verticillatiformis (ZAUer 1960) W. KrutzscH 1971
PL. XXX, Fig. 4, Pl. XXXI, Fig. 2

1960 Sciadopitys verticullata ZAUER sp. nov. — in POKROVSKAJA—STELMAK et al., P1. V, Fig. 6a
1971 Sciadopityspollenites verticillatiformis (ZAUer 1960) n. comb. — W. Krurzscu, Pl. LIV,
Fig. 7-25,p. 178

Occurrence: Scarce in Upper Priabonian—Lower Oligocene of the Spisska
kotlina (depression) and the Sari$sk4 vrchovina (mountains).

Stratigraphical range: Scarce in Middle and Upper Eocene of Central
Europe.

Botanical range: Sciadopitys sp.

Cupressacese v. Taxodiacese

Cupressacites BOLCHOVITINA 1956
Genotype : Cupressacites russeus BoLcH. 1956

27



Cupressacites bockwitzensis W. KrutzscH 1971
PI. XXXI, Fig. 5

1971 Cupressacites bockwitzensis n. sp. — W. KrurzscH, P1. LXII, Fig. 19, 25, p. 195-196

Occurrence: Scare in Upper Priabonian-Oligocene of the Inner-Carpathian
depressions.

Stratigraphical range: Middle—Late Tertiary of Germany (W. KrutzscH
1971), Lower-Middle Eocene—Upper Oligocene of the Bakony mountains — Hun-
gary (M. Kepves 1974).

Remark: Pollen grains found in sediments studied differ from species presented
in the synonymy by less deep split and considerably corroded exine surface.

Ephedropsida
Ephedraceae, Ephedra

Ephedripites BoLcHOVITINA 1953
Genotype : Ephedripites mediolobatus BoLcHOVITINA 1953

Ephedripites (Distachyapites) eocenipites (WopeH. 1933) W. Kr. 1961
P1. XXil, Fig. 6

1933 Ephedra eocenipites sp, nov. — WODEHOUSE, p. 495, Fig. 6

1961a Ephedripites (Distachyapites) eocenipites (WpH. 1933) n. comb. — W. Krurzsch, Pl. IV, Fig.
68-70, p. 27

1971 Ephedripites (Distachyapites) eocenipites ( WpH. 1933) W. Kr. 1961 — W. KrurzscH, P1. XLII,
Fig. 1-8, p. 154—156

Occurrence: Scarce in Upper Eocene of the Klippen Belt Paleogene and in
Upper Priabonian—Lower Oligocene of the Liptovskd kotlina (depression).

Stratigraphical range: Upper Eocene—Upper Miocene.

Remark: The species found differs from the original one by less conspicuous
branches between the longitudinal ribs. They have equal shape, number of ribs and
size.

Ephedripites (Distachyapites) tertiarus W. Krutzsca 1970
P1. XLII, Fig. 1

1970 Ephedripites (Distachyapites) tertiarus n. sp. — W. Krutzsch, P1. XLIV, Fig. 1-21, p. 156

Occurrence: Scarce in Rupelian of the eastern part of the Podunajska niZina.

Stratigraphical range: Middle Oligocene—Middle Miocene (W. KrutzscH
1970).

Remark: By the number of longitudinal grooves and by its size the pollen grain
corresponds to the original species. Only its grooves are more tight because of
secondary compression.
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Cycadopsida

Cycadaceae
Cycadopites WopeHOUSE 1933 ex WiLsoN—-WEBSTER 1946 (sensu lato)
Genotype : Cycadopites follicularis WiLs.— WEBSTER 1946

Cycadopites cycadoides (ZAkL. 1957) M. Keoves 1968
PL XIV, Fig. 9, 10

1957 Encephalarites cycadoides nov. sp. — ZAKLINSKAJA, PL I, Fig. 4-5,p. 93
1968 Cycadopites cycadoides (ZakL. 1957) n. comb. — M. Kepves, PI. 11, Fig. 18, 21, p. 326

Occurrence: Frequent in Middle—Upper Eocene of the eastern part of the
Podunajskd niZina, the Hornonitrianska kotlina (depression); scarce in Upper
Eocene—Lower Oligocene of Inner Carpathian depressions and of the outer Flysch
Belt.

Stratigraphical range: Lower—Upper Eocene, Upper Oligocene of Hungary
(M. Kepves 1974).

Gymnospermophyta — Incertae sedis
Cycadopites WoDEHOUSE 1933 ex WiLsON et WEBSTER 1946 (sensu lato)

Cycadopites cf. gracilis W. KrutzscH 1970
P1. XLII, Fig. 2

1970 Cycadopites gracilis n. sp. — W. Krutzsch, Pl. XVIII, Fig. 1-3, p. 94

Occurrence: Scarce in Rupelian of the eastern part of the Podunajska niZina.

Stratigraphical range: Scarcely Middle Eocene—Miocene (W. KruTtzscu
1970).

Remark: By its size and narrow elliptic shape the pollen grain corresponds to the
original species. It differs by slightly broadened colpa on its distal side.

Angiospenimphyta (Angiospermophytatina Novik 1961)
Magnoliopsida

Myricaceae

Triatriopollenites TH. et Pr. 1953

Genotype : Triatriopollenites rurensis TH.et Pr. 1953

Triatriopollenites cf. rurensis Pr. et TH. 1953
Pl. XX, Fig. 15

Description: Triatrioporate pollen grains, 30-35 pum insize, with convex walls,
small atrium and labrum. Exine: 1-1,5 um. Chagrenate to finely punctate surface.
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Occurrence: Scarce in Middle Eocene of the eastern part of the Podunajska
nizina, of the Magura unit, in Upper Priabonian—Lower Oligocene of Inner
Carpathian depressions.

Stratigraphical range: Lower Eocene — Miocene.

Triatriopollenites bituites (R. Pot. 1931) TH. et Pr. 1953
Pl. XIX, Fig. 11, PL. XXVTI, Fig. 9, 10, P1. XLIV, Fig. 1

1931a Poilenites bituites n. sp. — R. PoTonig, PI. 11, Fig. 17, p. 332
1953 Triatriopollenites bituitus (R. Por.), n.comb. — PL. VII, Fig. 116—134, typical 118—120, 122,128,
p.79

Occurrence: Scarce in Middle Eocene of the eastern part of the Podunajska
nizina, of the Magura unit, in Upper Eocene—Lower Oligocene of the Inner-Carpat-
hian depressions, of the Magura and Dukla units.

Stratigraphical range: Lower Eocene—Miocene.

Triatriopollenites coryphaeus (R. Pot. 1931) Th. et Pr. 1953
Pl. XXVII, Fig. 12

1931a Triatriopollenites coryphaeus n. sp. — R. PoTonig, PL. I, Fig. 15, p. 334

1953 Triatriopollenites coryphaeus (R. Port.) n. comb. — P. THomsoN — H. PFLuG, P1. VIII; only fig. 36,
37, p. 80

1967 Triatriopollenites coryphaeus (R. Pot.) TH. et PE.—W. Krutzsch, PL. I1, Fig. 1-12, p. 89

Occurrence: Frequent in Upper Eocene—Lower Oligocene of Inner-Carpat-
hian depressions, of the Dukla unit, scarce in Middle Eocene and Upper Priabonian-
Lower Oligocene of the Magura unit.

Stratigraphical range: Throughout the Tertiary.

Botanical range: cf. Myricaceae.

Remark: Pollen grains of the species found in sediments from the areas studied,
differ from the species presented in the synonymy mainly by finely punctate exine
surface and by the absence of secondary foldings. They mostly resemble to the
species presented by L. Rakosi (1973) from Hungarian Paleogene (P1. XXXV, Fig.
14).

Triatriopollenites intermedius (GLADKOVA 1965) M. Kepves 1974
PL. XIX, Fig. 7-8, Pl XX, Fig. 1
1965 Myrica intermedia sp. nov. — GLADKOVA, Pl 1, Fig. 5, p. 162
1974 Triatriopollenites intermedius (GLADKOVA 1965) n. comb., Myricaceae — M. Kepves, P1. XVII,
Fig. 10—12, p. 47
Occurrence: Scarce in Middle Eocene of the eastern part of the Podunajska
niZina.
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Stratigraphical range: Lower and Upper Eocene and Upper Oligocene of
Hungary (M. Kepves 1974). A. N. GLapkova (1965) describes the species from
Maastrichtian and Danian of the eastern part of the West Siberian lowland.

Triatriopollenites pseudogranulatus GLapkova (1965) M. Kepves 1974
P1. XIX, Fig. 9—10

1965 Myrica pseudogranulata sp. nov. — GLADKOVA, Pl. I, Fig. 4—6
1974 Triatriopollenites pseudogranulatus (GLADKOVA 1965) n. comb. — M. Kepves, PI. XVI1I, Fig.
7-9, p. 46

Occurrence: Scarce in Middle Eocene of the Magura unit.

Stratigraphical range: Lower—Middle Eocene of Hungary (M. KepvEs
1974). Lower—Middle Oligocene of the northern part of the West-Siberian lowland
(A. N. GLADKOVA 1965).

Triatriopollenites lubomirovae (GLabkova 1965) M. Kepves 1974
Pl. XIX, Fig. 16—17

1965 Myrica lubomirovae sp. nov. — A. N. GLADKOVA, PL. III, Fig. 1,2, p. 165
1974 Triatriopollenites lubomirovae (GLADKOVA 1965) n. comb. — M. Kepves, PL. XVII, Fig. 1 -3, p. 46

Occurrence: Scarce in Middle Eocene of the eastern part of the Podunajski
niZina in Hungary.

Stratigraphical range: Lower—Middle Eocene (M. KEpvEs 1974), Lower-
~Middle Oligocene (A. N. GLabkovA 1965).

Momipites WobpeHoUSE 1933
Genotype : Momipites coryloides WpH. 1933

Momipites myricoides (Kremp 1949) W. Kr. 1967
PL. XXXIII, Fig. 11; PI. XXVIL, Fig. 11, PL. XLIV, Fig. 5

1949, 1950 Pollenites myricoides n. sp. — G. Kremp. P1. VI, Fig. 63, p. 64—65
1967 Momipites myricoides (KRemp) n. comb. — W. KruTzsch, Pl .IX, Fig. 2528, p. 91
1973 Momipites myricoides (KRemp 1949) W. Kr. 1971 — L. Rakosi, P1. XXXV, Fig. 33, p. 544

Occurrence: Frequent in Middle and Upper Eocene of the eastern part of the
Podunajska niZina, in Upper Eocene—Lower Oligocene of Inner-Carpathian de-
pressions; scarce in Upper Eocene—Lower Oligocene of the Spisskd kotlina
(depression) and of the Dukla unit.

Stratigraphical range: (Scarce) in Middle—Upper Eocene, (frequent) in
Oligocene—Miocene.

Botanical range: cf. Myricaceae.

Remark: Pollen grains of the species described differ from the original species
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(22 um in size) by their size and by less conspicuous foldings on the surface of the -
exine. The pollen grains correspond better to the species quoted by L. Rakosi (1973)
from Oligocene of the Dorog-Togod area. G. Kremp presented the holotype in
Palacontographica, B.90, Pl. VI, Fig. 63 from 1950 and not 1949 — as quoted by
many authors.

Momipites punctatus (R. Por. 1931) E. NaGy 1969
Pl XXV11, Fig. 4, 5—6, cf. 7-8 '

1931 Pollenites coryphaeus punctatus n. f. — R. Poronig, PL. I1, Fig. 7, 11, p. 332
1969 Momipites punctatus (R. Pot. 1931) n. comb. — E. NAGY, PL. LIV, Fig. 9-10, p. 478

Occurrence: Scarce in Upper Eocene of Inner-Carpathian depressions.

Stratigraphical range: (Scarcely) Upper Eocene—Oligocene, (frequently)
Miocene.

Botanical range: cf. Myricaceae, ?Juglandaceae.

Plicapollis H. PrLuG 1953b
Genotype: Plicapollis serta Pr. 1953b

Plicapollis cf. pseudoexcelsus (W. Kr. 1958a) W. Kr. 1961d
PLV, Fig. 6

Occurrence: Frequent in Middle Eocene of the eastern part of the Podunajska
nizina, of the Magura unit ; scarce in Lower Eocene of the Magura and Dukla units;;
in Upper Priabonian—Lower Oligocene of Inner-Carpathian depressions.

Stratigraphical range: Middle Turonian — base of Middle Oligocene.

Botanical range: cf. Myricaceae.

Remark: Pollen grains ranged to this species and found in Lower Eocene of the
Magura and Dukla units are considerably corroded and their morphological
characters (anulus, plical, thickness of exine wall) damaged.

Jugiandaceae
Genotype : Caryapollenites simplex (R. Pot. 1931b) R. Pot. 1960
Caryapolienites R. Pot. 1960 et Raatz 1937, emend. W. Kr. 1961b

Caryapollenites simplex (R. Pot. 1931b) R. Pot. 1960
P1. XIX, Fig. 2, PL. XXXIV, Fig. 1, Pl. XXVIII, Fig. 12, PL. XXXIII, Fig. 17, 18, PL. XLIII, Fig. 10-11

1931b Pollenites simplex n. sp. — R. POTONIE, p. 3, Fig. 3

1937 Caryapollenites simplex R. Por. f. comunis n. f. — Raatz, PL. I, Fig. 6, p. 19

1953 Subtriporopollenites simplex (R. Pot. et VEN.) n. comb., THomson—PrLUG, PL IX, Fig. 65-73,p.
86

1960 Caryapolienites (al. Pollenites) simplex (R. Por. 1931) Raatz 1937 — R. Potonigé-, Pl. VII,
Fig. 162—-163, p. 123—124
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Occurrence: Frequent in Upper Eocene—Lower Oligocene of the eastern part
of the Podunajska niZina of Inner-Carpathian depressions, of the Magura and Dukla
units.

Stratigraphical range: Upper Eocene—Miocene.

Botanical range: Carya sp.

Remark: Morphotypes ranged to this species and found mainly in Flysch
sediments, have corroded surface (Pl. XXXIV, Fig. 1, Pl. XXVIII, Fig. 2).

Polyatriopollenites PrLuG 1953
Pterocaryapollenites THIERGART 1937 ex R. Port. 1960
Genotype : Polyatriopollenites stellatus (R. Por. 1931d) Pf. 1953

Polyatriopollenites stellatus (R. Por. 1931) Pr. 1953,
Pl. XXXIV, Fig. 2, PI. XLIII, Fig. 12.

1931d Pollenites stellatus n. sp., PoToNig, Fig. 20, p. 3
1937 Pterocaryapollenites stellatus (R. Pot.), THIERGART, PL. XX1V, Fig. 19, p. 311
1953 Polyatriopollenites stellatus (R. Por. et VEN.) n. comb. — H. PrLug, PL. XX1V, Fig. 47, p. 115

Occurrence: Scarce in Upper Eocene of the eastern part of the Podunajska
niZina, in Upper Eocene—Lower Oligocene of Inner-Carpahian depressions, of the
Dukla unit.

Stratigraphical range: Upper Eocene—Middle Oligocene ; (scarcely) Upper
Oligocene—Miocene.

Botanical range: Pterocarya sp.

Subtriporopollenites TH. et Pr. 1953
Genotype : Subtriporopollenites anulatus TH. et PE.

Subtriporopollenites constans Pr. 1953 subsp. constans W. Kr. 1961
PL XVIII, Fig. 11-12

1953 Subtriporopollenites constans n. sp. — (Pr.) — THomsoN et PrLug, PL. IX, Fig. 78—89, p. 87
1961d Subtriporopollenites constans Pr. 1953a constans — W. KruTtzscs, p. 309—310

Occurrence: Scarce in Middle Eocene of the eastern part of the Podunajska
niZina, of the Hornonitrianska kotlina, in Lower and Middle Eocene of the Magura
and Dukla units, in Upper Eocene of the Liptovskd and Spisskd kotlina (de-
pressions).

Stratigraphical range: Lower—Middle Eocene, (scarcely) Upper Eocene.

Botanical range: cf. Juglandaceae.

Remark: Pollen grains ranged to the subspecies ““constans” are comparatively
small (approx. 18-20 um). They have a rather thin exine wall (to 1 um) with fine
reticulate — or rather rugulate — sculpture.
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Subtriporopollenites constans Pr. 1953a subsp. medius W. Kr. et R. VANHOORNE
1977
Pl V, Fig. 11, Pl. XIX, Fig. 1, Pl. XVIII, Fig. 15

1977 Subtriporopollenites constans medius n. subfsp. — W. KrutzscH — R. VANHOORNE, P1. XXI1, Fig.
9-15,p. 57
Occurrence: Scarce in Lower Eocene of the Magura unit, in Middle Eocene of
the Hornonitrianska kotlina and of the Magura unit.
Stratigraphical range: according to W. KrutzscH et R. VANHOORNE (1977)
the subspecies only occurred in the Pg-zone 11 (Epinois-Bild-Lower Eocene).
Botanical range: cf. Juglandaceae.

Platycaryapollenites E. NAGY 1969
Genotype : Platycaryapollenites miocaenicus E. NAGY 1969

Platycaryapollis flagellus W. KrutzscH 1967
PI. V, Fig. 4, Pl. XXXIII, fig. 14, Pl. XLIV, Fig. 3

1967 Platycaryapoliis flagellus sp. n. — W. KrutzscH, PL. IV, Fig. 13-14, p. 92

Occurrence: Scarce in Lower Eocene of the Magura unit, in Upper Eocene of
the Liptovska kotlina, of the Sari$skd hornatina (mountains) in Oligocene (Rupe-
lian) of the eastern part of the Podunajskd niZina.

Stratigraphical range: Eocene, characteristically in the Pg-zone 15 (Middle
Eocene — W. KrurtzscH 1967).

Botanical range: cf. Platycarya.

Platycaryapollenites fsp. C. M. Kepves 1974
PL V. Fig. 5

Occurrénce: Scarce in Lower Eocene of the Magura unit.

Stratigraphical range: According to M. Kebves (1974) this “fsp.”” occurs in
Lower-Middle Eocene of the northern and southern parts of the Bakony moutains.

Botanical range: Platycarya

Engelhardtioidites R. Pot. 1960, THoms. ex. R. PoT. et THIERGART 1950
Genotype : Engelhardtioidites microcoryphaeus (R. Pot. 1931a) R. Port. 1960

Engelhardtioidites microcoryphaeus (R. Pot. 1931a) R. Por. 1960
Pl. XIX, Fig. 3—4, 13, 15, Pl. XXXIII, Fig. 15, P. XXVII, Fig. 13—14, PL. XLIV, Fig. 4

1931a Pollenites microcoryphaeus R. PoTtonig, PL. 11, fig. 13, p. 329

1950 Engelhardtioidites microcoryphaeus R. PoT. — R. POTONIE, THOMSON et THIERGART, p. 41, PL. B,
Fig. 8, PL. C, Fig. 16 (nomen nudum)

1960 Engelhardtioidites (al. Pollenites) microcoryphaeus (R. Pot. 1931) Pot., THOMSON et THIERGART
1950 — R. PoTtonig, PL. VII, Fig. 148—149, p. 118
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Occurrence: Scarce in Middle Eocene of the Hornonitrianska kotlina, of the
Magura and Dukla units; frequent in Upper Eocene—Lower Oligocene of Inner-
Carpathian depressions, of the Magura and Dukla units, and in Rupelian of the
eastern part of the Podunajska nizina.

Stratigraphical range: Eocene—Miocene, (more frequently) Upper
Eocene—Miocene.

Botanical range: cf. Engelhardtia.

Plicatopollis W. KruTtzscH 1962
Genotype : Plicatopollis plicatus (R. Pot. 1934b) W. KrurzscH 1962

Plicatopollis plicatus (R. Pot. 1934) W. Kr. 1962
PL. V, Fig. 3, Pl. XX, Fig. 2-3, Pl. XXXIII, Fig. 13, P1. XIX, Fig. 5, 6

1934 Pollenites plicatus n. sp. — R. PoTonIg, PI. 11, Fig. 19, p. 55
1962 Plicatopollis plicatus (R. Pot. 1934b) n. comb. — W. KruTtzscH, p. 277

Occurrence: Scarce in Lower Eocene of the Magura and Dukla units ; in Upper
Eocene—Lower Oligocene of the Liptovska kotlina and in Rupelian of the eastern
part of the Podunajska niZina. Frequent in Middle Eocene of the eastern part of the
Podunajské niZina and of the Magura unit.

Stratigraphical range: Eocene, mainly Middle Eocene, scarcely Upper
Eocene—Oligocene.

Remark: Some morphotypes of this species are corroded and their arcuate
foldings are indistinct (Pl. V, Fig. 3, P1. XX, Fig. 2—3).

Plicatopollis hungaricus M. Kepves 1974
PL. V, Fig. 2

Occurrence: Scarce in Lower Eocene of the Magura unit.
Stratigraphical range: Lower Eocene of Hungary (M. Kepves 1974).

Triatriopollenites TH. et Pr. 1953
Triatriopollenites minimus (GLADKOVA 1965) M. Kepves 1974
Pl. XX, Fig. 8—9, 11—12

1965 Comptonia minima. sp., nov., GLADKOVA, PL. IV, Fig. 2—4, p. 172
1974 Triatriopollenites minimus (GLADKOVA 1965) n. comb. Juglandaceae, Engelhardtia — M. KEDVES,
PL. XVI, Fig. 2224

Occurrence: Scarce in Middle Eocene of the eastern part of the Podunajsk4
niZina. ‘

Stratigraphical range: Lower—Middle Eocene of Hungary (M. KEDVES
1974).

Botanical range: Engelhardtia.
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Triatriopollenites fsp. A, M. Kepves 1974
Pl XX, Fig. 10

Occurrence: Scarce in Middle Eocene of the eastern part of the Podunajska
niZina.
Stratigraphical range: Lower Eocene of Hungary.

Multiporopollenites (R. Pot. 1931) TH. et Pr. 1953
Genotype : Multiporopollenites maculosus (R. Pot. 1931) TH. et Pr. 1953

Multiporopollenites maculosus (R. Pot. 1931) Th. et Pr. 1953
Pl. XXXIII, Fig. 19, Pl. XXXIV, Fig. 7 (cf.)

1931 Pollenites maculosus n. sp. — R. Poronig, P1. 11, Fig. 5, 19d, p. 27
1953 Multiporopollenites maculosus (R. Por.) n. comb. — THoMsoN et PrLug, P. X, Fig. 95, p. 94—95
Occurrence: Scarce in Upper Priabonian-Lower Oligocene of Inner-Carpat-
hian depressions and of the Magura unit.
Stratigraphical range: In Central Europe in Middle Ohgocene -Pliocene,
mostly in colder climatic zones.
Botanical range: cf. Juglans.

Multiporopollenites cf. pusztamaroti L. Rakost 1973
P1. VI, Fig. 1

Occurrence: Scarce in Lower Eocene of the Magura unit.

Stratigraphical range: Eocene of Hungary (L. Raxosi 1973).

Remark: Pollen grains (35 um in size) found in the Lower Eocene of the Magura
unit differ from the original species (L. Raxost 1973) by indistinct pores (because of
poor preservation). The pores are more than 20 in number. Shape, distribution of
pores on the equator, intragranulate sculpture of exine, and size correspond to those
of the original species.

Betulaceae
Trivestibulopollenites TH. et PF. 1953
Genotypus: Trivestibulopollenites betuloides PFLUG 1953

Trivestibullopollenites betuloides PrLuG 1953
Pl. XXXII1I, Fig. 12, 16, PI. XLIV, Fig. 8—9

1953 Trivestibulopollenites betuloides n. sp. — PFLUG (in THoMsON — PrLUG), PL. IX, Fig. 2534, p. 85

Occurrence: Scarce in Upper Priabonian—Lower Oligocene of Inner-Carpat-

hian depressions and in Rupelian of the eastern part of the Podunajska niZina. -
Stratigraphical range: Middle and Late Tertiary of Central Europe.
Botanical range: Betula sp. '
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Corylaceae
Carpinuspollenites THIERGART 1938

Carpinuspollenites carpinoides (P1. 1953) E. NaGy 1969
P1. XXVIII, Fig. 3, PI. XLIV, Fig. 10

1953 Polyporopolienites carpinoides n. sp. — PFLUG in THOMSON, Pl. X, Fig. 79—-84, p. 92
1969 Carpinuspoilenites carpinoides (Pf. 1953) n.c. — E. NaGy, PI. LI, Fig. 8.

Occurrence: Scarce in Upper Eocene—Lower Oligocene of Inner-Carpathian
depressions and in Rupelian of the eastern part of the Podunajska niZina.

Stratigraphical range: (Regularly) Oligocene—Miocene.

Botanical range: Carpinus sp.

Remark: Pollen grains differ from species presented in the synonymy by smaller
labrum.

Fagaceae
Faguspollenites Raatz 1937 ex R. Por, 1960
Genotype : Faguspollenites verus RAATz ex R. Por. 1960

Faguspollenites cf. subtilis E. NAGY
P1. XX VI, Fig. 1

Occurrence: Scarce in Upper Eocene of the eastern part of the Podunajska
niZina.

Stratigraphical range: Helvetian of the Mecsek mountains (according to E.
NAGy 1969).

Botanical range: Fagus silvatica L.

Remark: Pollen grains of this species were not found in Eocene of Central
Europe. Our pollen grain differs from the original species only by its size.

Cupuliferoidaepollenites R. Pot. 1960
Genotype : Cupuliferoidaepollenites liblarensis THoMSON in PoT., THOMSON et THIERGART 1950

Cupuliferoidaepollenites liblarensis (THoms. in R. Por.) THOMSON et THIERGART
1950) R. Por. 1960
Pl. V1, Fig. 5, 8, 11, P1. XXVI, Fig. 8, Pl. XXXIII, Fig. 4

1953 Tricolpopolienites liblarensis (Trowms.) TH. et PF. 1953 subfsp. liblarensis — THOMSON et PFLUG,
PL. XI, Fig. 133—151, p. 96—97

1978 Cupuliferoidaepollenites liblarensis (THowms. in Pot. THowMs. et THIERG. 1950). R. Pot. 1960,
Fagaceae v. Leguminosae — M. Kepves, Pl 11, Fig. 10—-15, p. 18—19

Occurrence: Frequent in Middle Eocene—Oligocene of the eastern part of the
Podunajska niZina, in Upper Eocene—Lower Oligocene of Inner-Carpathian de-
pressions, in Lower Eocene of the Magura unit, in Middle to Upper Eocene of the
Magura unit, in Upper Eocene—Lower Oligocene of the Dukla unit.

37



Stratigraphical range: (Massoccurrence) in Eocene, (plentiful) in Oligocene,
(very scarce) in Miocene.
Botanical range: Fagaceae v. Leguminosae.

Cupuliferoidaepollenites quisqualis (R. Pot. 1934) R. Pot. 1960
P1. XLIL, Fig. 11

1934 Pollenites quisqualis n. sp. — R. Potonig, Pl 111, Fig. 13—16, p. 70

1953 Tricolpopollenites liblarensis (THoms.) TH. et PF. 1953 subsp. fallax (R. PoT. 1934) n. comb.-TH. et
Pe. PL. XI, Fig. 133—155, p. 97

1978 Cupuliferoidaepollenites quisqualis (R. Pot. 1934) R. PoT. 1960 — M. KEDVES, PL. I1, Fig. 16—18,
p. 19

Occurrence: Frequentin Rupelian of the eastern part of the Podunajska niZina.

Stratigraphical range: Lower Eocene—Oligocene.

Botanical range: Fagaceae v. Leguminosae.

Remark: The pollen grain depicted differs from species presented in the
synonymy by thicker exine and more conspicuous colpae.

Cupuliferoipollenites R. Pot. 1960
Genotype : Cupuliferoipollenites (al. Pollenites) pusillus R. Pot. 1934

Cupuliferoipollenites pusillus (R. Pot. 1934) R. Pot. 1960
Pl. XVI, Fig. 4, 9, 10, 11, PL. XXXIII, Fig. 2

1934 Pollenites quisqualis pusillus n. f. — R. PoTonig, Pl. 111, Fig. 21, p. 70

1953 Tricolporopollenites cingulum (R. PoT. n. comb. subsp. pusillus R. POT.) n. comb. — THOMSON et
PrLug, PL. XII, Fig. 12, 28—41, p. 100

1978 Cupuliferoipcllenites pusillus (R. Pot. 1934) R. Por. 1960, Fagaceae, cf. Castaneae — M. KEDVES,
Pl. V1, Fig. 17-22, P1. VII, Fig. 1-6, p. 37

Occurrence: Scarce in Lower Eocene of the Magura and Dukla units, frequent
in Middle Eocene of the eastern part of the Podunajska nizina, of the Hornonitrians-
ka kotlina, of the Magura and Dukla units, in Upper Eocene—Lower Oligocene of
Inner-Carpathian depressions, of the Magura and Dukla units.

Stratigraphical range: Lower Eocene—Upper Oligocene.

Botanical range: Castanea

Cupuliferoipollenites oviformis (R. Pot. 1931) R. Pot. 1960
PI. VI, Fig. 2. Pl. XXVI, Fig. 4. 5, Pl. XVI, Fig. 8, Pl. XXXIII, Fig. 3, PI. XLIII, Fig. 1

1931a Pollenites oviformis n. sp. — R. PoTtonIg, Pl. I, Fig. 20, p. 332

1953 Tricolporopollenites cingulum (R. PoT.) n. comb. subsp. oviformis (R. Pot.) n. comb. —
THomsoN et PrLUG, Pl. XII, Fig. 42—49, p. 100

1978 Cupuliferoipollenites oviformis (R. Pot. 1931a) R. Por. 1960 — Fagaceae, Castanea, M. KEDVES,
Pl VII, Fig. 7-9, p. 38
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Occurrence: Scarce in Lower Eocene of the Magura unit, in Middle Eocene of
the Magura unit, frequent in Upper Eocene of the Liptovska kotlina, in Upper
Priabonian—Lower Oligocene of the Dukla unit, and in Rupelian of the eastern part
of the Podunajska niZina.

Stratigraphical range: Lower Eocene—Upper Oligocene.

Botanical range: Castanea.

Intrabaculitricolporites M. KEpves 1978
Genotype : Intrabaculitricolporites porasper (Pr. 1953) M. Kepves 1978

Intrabaculitricolporites porasper (Pr. 1953) M. Kepves 1978
P1. VI, Fig. 7, P1. XLIII, Fig. 2

1953 Tricolporopollenites porasper n. sp. (Pr.) — THoMsON et PrLuG, PL. X1V, Fig. 11-25, p. 105
1978 Intrabaculitricolporites porasper (Pr. 1953) n. comb. — M. Kepves, Pl. X, Fig. 12—-17, p. 53

Occurrence: Scarce in Lower Eocene of the Magura unit and in Rupelian of the
eastern part of the Podunajska niZina.

Stratigraphical range: Lower—Middle Eocene of Hungary (M. KepvEs
1978).

Remark: The pollen grain found in Lower Eocene of the Magura unit (P1. VI,
Fig. 7) is partly corroded but its intrabaculate structure is distinct as well as colpae
and pores.

Fususpollenites M. KEpves 1978
Genotype : Fususpollenites fusus (R. Port. 1931) M. KEDVES 1978

Fususpollenites fusus (R. Por. 1931) M. Kepves 1978
Pl. V1, Fig. 3—4, Pl. XVI, Fig. 1-3, PL. XVII, Fig. 67, 10, Pl. XLII, Fig. 13—14

1931 Pollenites fusus n. sp. — R. Potonig, P1. 1, Fig. 13, p. 332

1953 Tricolporopollenites cingulum (R. Pot.) TH. et Pr. subsp. fusus (R. POT.) n. comb. — THOMSON et
PrLuG, P, XII, Fig. 15-17, p. 100

1978 Fususpollenites fusus (R. Pot. 1931) n. comb. Fagaceae, Castanopsis — M. Kepves, Pl. X111, Fig.
1-9, p. 66

Occurrence: Frequent in Middle—Upper Eocene of the eastern part of the
Podunajska niZina, the Hornonitrianska kotlina, in Lower—Middle Eocene of the
Magura unit, scarce in Upper Eocene—Lower Oligocene of Inner-Carpathian

depressions, of the Magura and Dukla units, scarce in Rupelian of the eastern part of
the Podunajska niZina.

Stratigraphical range: Eocene (mass occurrence), Oligocene (sporadical).

Bacutricolporites M. KEpves 1978
Genotype : Bacutricolporites villensis (THoms. 1950)
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Bacutricolporites villensis (THoms.) M. KeEpves 1978
PL. XVI, Fig. 6, 19, PL. XXVI, Fig. 12, P1. XLII, Fig. 15

1950 Polienites cingulum villensis n. sp. — THOMSON in POTONIE ~THOMSON et THIERGART, Pl. B,
Fig. 28,29
1953 Tricolporopollenites villensis (THoms.) n. comb. — M. Kepves, PL. XIV, Fig. 16—17,21-23,p. 70

Occurrence: Scarce in Middle Eocene of the eastern part of the Podunajska
nizina, of the Hornonitrianska kotlina, the Magura unit, in Lower Eocene of the
Magura unit, and in Rupelian, of the eastern part of the Podunajska niZina.

Tricolporopollenites TH. et Pr. 1953
Genotype : Tricolporopolienites dolium (R. Port.) Th. et Pr. 1953

Tricolporopollenites cf. microhenrici (R. Pot. 1931) W. Kr. 1961
Pi. XVI, Fig. 13—14, cf. 15-16, Pl. XXVI, Fig. 7, P1. XLII Fig. 7—8, Pl. XXXIII, Fig. 5.

Occurrence: Frequent in Middle Eocene—Oligocene of the eastern part of the
Podunajska niZina, Inner-Carpathian depressions, the Magura and Dukla units.

Stratigraphical range: Eocene—Middle Miocene.

Botanical range: cf. Quercus.

Remark: To this species we have ranged morphotypes 25-30pm in size, mostly
with punctate and fine verrucate sculpture and baculate structure, conspicuous
colpae and almost invisible pores. In their diagnostic characters they resemble
mostly the species presented by L. Rakosi (1973) from Eocene of the Dorog-Tokod
region (Pl. XXVII, Fig. 19-20, p. 533) and by P. A. HocrHuLi (1978) from
Oligocene and Lower Miocene of central and western Paratethys (Pl. XII, Fig. 4, p.
82).

Quercoidites R. Pot. 1960 ex. R. Pot., THOMsON et THIERGART 1950

Genotype : Quercoidites henrici (R. Pot. 1931a) et R. Pot. 1960 ex POTONIE, THOMSON et THIERGART
1950

Quercoidites henrici (R. Pot. 1931a) R. Pot. 1960 ex PoTtoniE, THOMSON et
THIERGART 1950
Pl. XXV, Fig. 4, cf. PL. XXVI, Fig. 9, P1. XLII, Fig. 9—10

1931 Polienites henrici n. sp. — R. Potonig, Pl. I1, Fig. 19, p. 329 (non vidi)

1953 Tricoipopollenites henrici (R. Pot) n. comb. — THOMsoN et PrLuG, PI. XI, fig. 30—42, p. 95

1960 Quercoidites (al. Pollenites) henrici (R. PoT. 1931) PoT. THOMs. et THIERG. — R. PoTONIE, P1. VI,
Fig. 96, p. 92-93

1976 Quercoidites henrici (R. Pot.) R. Por. of. Quercus — M. MAzANcovA, PL. V, Fig. 1315, p. 21

Occurrence: Scarce in Upper Eocene of the eastern part of the Podunajsk4
niZina, in Upper Priabonian—Lower Oligocene of Inner-Carpathian depressions,
Magura and Dukla units, in Rupelian of the eastern part of the Podunajské niZina.
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Stratigraphical range: Throughout the Tertiary, Oligocene (mass occurt-
ence).

Botanical range: cf. Quercus.

Remark: Morphotypes found in Upper Eocene—Oligocene of our country differ
from species presented in the synonymy in being rather oval than spindle-shaped. On
the exine of the pollen grain depicted in Pl. XXV, Fig. 4 are besides granulate
formations also smaller and larger openings. It is likely that they are secondary, due
to corrosion.

Tricolporopollenites asper (TH. et Pr. 1953) W. Kr. 1961
P1. XLII, Fig. 12

1953 Tricolporopollienites asper n. sp. — H. PFLUG et P. THomson, P1. X1, Fig. 43—49, p. 96
1961 Tricolporopollenites asper (TH. et PF. 1953) n. comb. — W. KrutzscH, p. 322

Occurrence: Scarce in Rupelian of the eastern part of the Podunajska niZina.

Stratigraphical range: Throughout the Tertiary of Central Europe, more
frequent in Oligocene and Miocene.

Botanical range: cf. Quercus.

Monimiacezse
Momipites WopeHOUsSE 1933
Genotype : Momipites coryloides WoDEHOUSE 1933

Momipites quietus (R. Pot. 1931) D. J. NicHoLs 1973
Pl XIX, fig. 12, 14, 18 (cf.) 19, PL. V, Fig. 8

1931 Polienites quietus n. sp. — R. POTONIE, Abh. 13, p. 556 (non vidi)
1934 Pollenites quietus R. Pot. — R. PoTonig, P1. IV, Fig. 18, 21, p. 83
1973 Momipites quietus (PoToNtE 1931) comb. nov. — D. J. NicHors, p. 107

Occurrence: Scarce in Lower Eocene of the Magura unit, frequent in Middle
Eocene of the eastern part the of Podunajské niZina, the Magura unit, in Upper
Eocene—Lower Oligocene of Inner-Carpathian depressions.

Stratigraphical range: Lower Eocene—Oligocene.

Fabaceae
Verrutricolporites Van der HaMMEN et WoMsTRA 1964

Verrutricolporites ovalis (R. Por. 1934) M. Kepves 1978
PL. XXVI, Fig. 2-3

1934 Pollenites cingulum ovalis n. f. — R. PoTonig, PI. IV, Fig. 8, p. 83

1978 Verrutricolporites ovalis (R. Pot. 1934) n. comb. — Fabaceae — M. Kepves, P1. XIV, Fig. 1-3,
p. 67—68

41



Occurrence: Scarce in Upper Eocene of the eastern part of the Podunajska
niZina.

Stratigraphical range: Lower—Upper Eocene of Hungary (M. KEDVES
1978).

Sapotaceae, cf. Sapotaceae
Tetracolporopollenites Pr. et TH. 1953
Genotype: Tetracolporopollenites sapotoides Pr. et TH. 1953

Tetracolporopollenites sapotoides Pr. et TH. 1953
P1. X V111, Fig. 8, P1. XXXIII, Fig. 10

1953 Tetracolporopollenites sapotoides n. sp. — Pflug et Thomson, PL. XV, Fig. 6—12, p. 110

Occurrence: Scarce in Middle Eocene of the eastern part of the Podunajska
niZina, in Upper Eocene—Lower Oligocene of the SpiSska kotlina.
Stratigraphical range: Eocene—Oligocene.

Tetracolporopolienites cf. ocultus Pr. et TH. 1953
Pl. XVIII, Fig. 3—4, 56

Occurrence: Scarce in Middle Eocene of the eastern part of the Podunajska
niZina.

Stratigraphical range: Eocene.

Remark: The pollen grains differ from the original species (H. PrLuG et P.
THomsoN 1953, PL. XTIV, Fig. 110—112) in being somewhat smaller. The structure of
the exine is indistinct in pollen grains depicted in P1. XVIII, Fig. 3—4.

Sterculiaceae
Granotricolporites M. KEpves 1978
Genotype : Granotricolporites semiglobosus (Kps. 1963b) M. Kepves 1978

Granotricolporites semiglobosus (Kps. 1963) M. Kepves 1978
Pl XVII, Fig. 12—-13, cf. 9-11

1963 Tricolporopollenites semiglobosus n. fsp. — M. Kepves, PL. IV, Fig. 9, 10, 13, 14, p. 36

1978 Granotricolporites semiglobosus (Kps. 1963b) n. comb. — M. Kepves, PI. XIII, Fig. 19-23, p. 67
Occurrence: Scarce in Middle Eocene of the eastern part of the Podunajska

niZina, the Hornonitrianska kotlina, in Lower Eocene of the Magura unit.
Stratigraphical range: Lower—Upper Eocene.

Tiliaceae, cf. Tiliaceae
Intratriporopollenites THoMsON et PFLUG 1953
Genotype : Intratriporopollenites instructus (R. Pot. 1931c) Pr. et TH. 1953
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Intratriporopollenites insculptus Mai 1961
Pl. XXXIV, Fig. 5, 6, Pl. XXVIII, Fig. 4 (cf.), Pl. XLIV, Fig. 6

1961 Intratriporopollenites insculptus n. sp. — Mat, P1. XI, Fig. 10-27, p. 65

Occurrence: Scarce in Upper Eocene of the eastern part of the Podunajska
niZina, in Upper Eocene—Lower Oligocene of Inner-Carpathian depressions, of the
Magura and Dukla units, and in Rupelian of the eastern part of the Podunajsk4
nizina.

Stratigraphical range: Oligocene—Miocene. According to W. KruTzscH
(1970) the species occurs sporadically on the Eocene (Oligocene boundary (Pg-
zone 19).

Intratriporopollenites instructus (R. Pot. 1931c) Pr. et TH. 1953
PL. XLIV, Fig. 7

193 1c Tiliae-pollenites instructus n. sp. — R. POTONIE, Fig. 9, p. 56

1934 Tiliae-pollenites instructus R. Pot. — R. POTONIE et VENITZ, P1. IV, Fig. 109110, p. 37

1953 Intratriporopollenites instructus (R. Por. et VEN.) n. comb. — H. PFLUG et THOMSON, PI. X, Fig.
14-23, p. 89

Occurrence: Scarce in Rupelian of the eastern part of the Podunajska niZina.

Stratigraphical range: Oligocene (scarce) Miocene (frequent in warmer
parts).

Botanical range: Tilia sp.

Euphorbiaceae
Spinaepollis W. KrutzscH 1969d
Genotype : Spinaepollis spinosus (R. Pot. 1931a) W. Krutzsch 1961d

Spinaepollis spinosus (R. Pot. 1931a) W. Kr. 1961d
Pl. XXVI, Fig. 15

1931 Pollenites spinosus n. sp. — R. PoToNIE, Pl. I, Fig. 29-30, p. 328
1934 Pollenites spinosus R. Por., R. POTONIE, PI. V, Fig. 18, 20, p. 92
1961 Spinaepollis spinosus (R. PoT. 1931a) n. comb. — W. KrRUTZSCH, p. 323

Occurrence: Scarce in Upper Eocene of the SE part of the Sarisska hornatina
mountains.

Stratigraphical range: Paleocene (scarce), Pg. zone 6, 8—9), Middle—Upper
Eocene (frequent; W. Krurzscu 1970).

Botanical range: cf. Euphorbiaceae. According to P. THomsoN — H. PFLUG
(1953) — Lauraceae.

Simarubacaceae

Pentapollenites W. KrutzscH 1958
Genotype: Pentapollenites pentangulus (Pr. 1953) W. KruTzscH 1958a
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Pentapollenites pentangulus (Pr. 1953) W. Kr. 1958 subsp. pentangulus W. KRr.
1962
Pl. XX, Fig. 16

1953a Periporopollenites pentangulus n. sp. (Pr.) — PFLUG in THOoMsoN et PrLug, PL. XV, Fig. 62—64,
p. 112

1953b Pentapollis pentangulus (PFLUG) n. comb. — PrLuG, P1. XX, Fig. 23, p. 113

1958a Pentapolienites pentangulus (PF. 1953) n. comb. — W. KruTzscH

Occurrence: Scarce in Lower Eocene of the Magura unit.

Stratigraphical range: Lower—Middle Eocene, Oligocene (sporadical).

Botanical range: Simarubaceae, ?Eleagnaceae.

Remark: W. KruizscH (1962¢) dealt with detail diagnosis and nomenclature of
the genus Pentapolienites.

Pentapollenites cf. laevigatus W. Kr. 1962 subfsp. laevigatus
PL 1V, Fig. 10

Occurrence: Scarce in Lower Eocene of the Magura unit.

Stratigraphical range: Lower—Upper Eocene of Central Europe.

Botanical range: Eleagnaceae or Simarubaceae.

Remark: Scarce specimens belonging most likely to the species P. laevigatus W.
KRr. are considerably corroded. They are only identified according to their shape, size
and a part of pore area.

Icacinaceae
Compositoipollenites R. Pot. 1960
Genotype : Compositoipollenites (al. Pollenites) rhizophorus (R. Pot. 1934b) R. Pot. 1960

Compositoipollenites rhizophorus (R. Pot. 1934b) R. Pot. 1960 subsp. bur-
ghasungensis MURR. et Pr. 1953
Pl V, Fig. 12

1934b Pollenites rhizophorus n. sp. — R. POTONIE, P1. V, Fig. 25-26, PI. VI, Fig. 32, p. 94
1953 Intratriporopollenites rhizophorus (R. PoT.) n. comb. subsp. burghasugensis n. subsp. (PF.)
— MURRIGER et PFLUG in THoMsON et PrLuG, Pl. IX, Fig. 126—132, p. 88—89
1974 Compositoipolienites rhizophorus (R. PoT. 1934b) R. Por. 1960 subsp. burghasungensis MURR. et
PrLuG 1953, Icacinaceaec — M. Kepves, PL. XI1I, Fig. 25—26, p. 36

Occurrence: Scarce in Lower Eocene of the Magura unit.

Stratigraphical range: Eocene, mostly Lower and Middle (scarcely) Upper
Eocene.

Remark: The subspecies 35 pm in size, with 1 um segments (echinate sculpture)
corresponds in its diagnostic signs mostly to pollen grains presented by M. KEpvEs
(1974) from Lower—Middle Eocene of Hungary.
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Aaquifoliaceae
Ilexpollenites (THIERGART 1937) R. Por. 1960
Genotype: llexpollenites margaritatus (R. Por. 1931) THIERGART 1937

Ilexpollenites erdtmani M. Kepves 1978
PL. XVIII, Fig. 1-2

1978 llexpolienites erdtmani n. fsp. — M. Kepves, Pl. XV, Fig. 22, 23, P1. XVI, Fig. 1-7, p. 72-73
Occurrence: Scarce in Middle Eocene of the eastern part of the Podunajska
nizina.
Stratigraphical range: Lower—Middle Eocene of Hungary.

llexpollenites margaritatus (R. Pot. 1931) TuG. 1937 f. medius Pr. et TH. 1953
PL. XLIIL, Fig. 5 (cf.), Fig. 7

1953 Tricolporopollenites margaritatus (R. PoT.) n. comb. PFLUG et THOMsON f. medius (PF. et TH), PL
XIV, Fig. 46-60, p. 107

1978 llexpollenites margaritatus (R. Por. 1931) THe. 1937 f. medius Pr. et Th. 1953 — M. KEDVEs, P
XV, Fig. 10-12,p. 71
Occurrence: Scarce in Rupelian of the eastern part of the Podunajska niZina.

Stratigraphical range: Throughout the Tertiary of Central Europe.
Botanical range: Ilex sp.

Cyrillaceae
Cyrillaceaepollenites (MURRIGER et PFLUG 1951) R. Pot. 1960
Genotype : Cyrillaceaepollenites (al. Pollenites) megaexactus (R. Pot. 1931) R. Por. 1960

Cyrillaceaepollenites megaexactus (R. Pot. 1931) R. Pot. 1960
P1. VI, Fig. 12, cf. 10, PL. XXVI, Fig. 6, Pl. XXXIII, Fig. 67, P1. XLIII, Fig. 4

1931 Pollenites megaexactus n. sp. — R. PoToNIE, PI. 1, Fig. V, 42b, p. 26

1953 Tricolporopollenites megaexactus (R. PoT.) n. comb., THOMSON et PrLug, PL. XII, Fig. 50-57,
p. 101

1960 Cyrillaceaepollenites megaexactus (R. Potonig 1931) emend. — R. Poronig, Pl. V1, Fig. 115,
p-102 . -

Occurrence: Frequent in Upper Eocene—Lower Oligocene of the Liptovska
kotlina, scarce in Middle and Upper Eocene of the eastern part of the Podunajska
niZina, the Hornonitrianska kotlina, in Lower and Middle Eocene of the Magura
unit, in Rupelian of the eastern part of the Podunajska niZina.

Stratigraphical range: Throughout the Tertiary, mass occurrence in Middle
Tertiary.

of. Celastraceae

Tetracolporopollenites (Pr. et TH. 1953)

Tetracolporopollenites (Brecolpites) Goczan 1964

Genotype: Tetracolporopollenites (Brecolpites) sphaericus (Couper 1960) Goczan 1964
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Tetracolporopollenites (Brecolpites) cf. gregussi L. Rakosi 1973
P1. XVIIL, Fig. 13—14

Occurrence: Scarce in Middle Eocene of the Hornonitrianska kotlina.

Stratigraphical range: Eocene of Hungary.

Remark: The pollen grain depicted differs from the original species (L. RAkosI
1973) in a greater size (30 um) and a more oval shape.

Anacardiaceae

Rhoipites WopeHOUSE 1933
Rhoipites ERDMANN 1947
Genotype : Rhoipites bradley WpH. 1933

Rhoipites pseudocingulum (R. Pot. 1931) R. Pot. 1960,
Pl. XXV, Fig. 6 (cf.), Pl. XXXIII, Fig. 9, Pl. XXVI. Fig. 10, 11

1931a Pollenites pseudocingulum n. sp. — R. POTONIE, Pl. I, Fig. 3—4, p. 332 (non vidi)

1934 Pollenites pseudocingulum R. Pot. — R. PoToNIg, PI. 111, Fig. 28, 29 (depiction of holotype from
1931a, Fig. 34, 36, p. 74-75)

1953 Tricolporopollenites pseudocingulum (R. Pot.) n. comb. — THOMSON et PFLUG, P1. XII, Fig.
96-111, p. 99

1960 Rhoipites (al. Pollenites) pseudocingulum (R. Pot. 1931a) n. comb. — R. POTONIE, p. 101

Occurrence: Scarce in Middle Eocene of the eastern part of the Podunajska
nizina, Hornonitrianska kotlina, Magura unit, in Upper Eocene —Lower Oligocene
of Inner-Carpathian depressions, Magura and Dukla units, frequent in Upper
Eocene—Lower Oligocene of the Liptovska kotlina, and in Rupelian of the eastern
part of the Podunajskd niZina.

Stratigraphical range: Tertiary.

Botanical range: cf. Rhus.

Tricolporopollenites TH. et Pr. 1953

Genotype : Tricolporopollenites dolium R. Por.

Tricolporopollenites dolium (R. Pot. 1931) Th. et Pr. 1953
Pl. XVII, Fig. 3—4, 8

1931a Pollenites dolium n. sp. — PotoNig, PI. 11, Fig. 22, p. 329 (non vidi)
1953 Tricolporopollenites dolium (R. PoT.) n. comb. — THOMSON et PFLUG, P1. X11, Fig. 112-117,p. 98

Occurrence : Scarce in Middle Eocene of eastern part of the Podunajska niZina.

Stratigraphical range: Eocene—Oligocene.

Remark: Pollen grain found in Middle Eocene of the eastern part of the
Podunajsk4 nizina differ in size from species included in the synonymy. They are
25—30 pum in size. In their shape, intrabaculate structure, structure of the germinal
apparatus they correspond to the species of P. THomson et H. PrLuG (1953).
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Monocotyledonidae

Arecaceae
Monocolpopollenites TH. et Pr. 1953
Genotype : Monocolpopollenites tranquillus (R. Pot. 1934) Th. et Pr. 1953

Monocolpopollenites tranquillus (R. Pot. 1934b) TH. et Pr. 1953
Pl XV, Fig. 1-5. PIl. XXXII, Fig. 2, 3, PL. V, Fig. 10, Pl. XXV, Fig. 16, 17, PI. XLII, Fig. 4—5

1934 Pollenites tranquillus n. sp. — R. PoToNiE, PL. 11, Fig. 3, 8, p. 51

1953 Monocolpopollenites tranquillus (R. Pot.) n. comb. — THOMsON et PFLUG, P1. 1V, Fig. 24—37,
39—-47,p. 62

1962a Monocolpopolienites tranquillus (R. Por.) Th. et Pr. tranquillus — W. Krutzsch, PI. 111, Fig.
8—10, p. 270

1970 Monocolpopollenites tranquillus (R. Pot. 1934b) TH. et Pr. 1953 — W. Krutzsch, XIX, Fig.
1-32, p. 89-100

Occurrence: Frequent in Middle Eocene of the eastern part of the Podunajska
nizina, Hornonitrianska kotlina, Magura unit, in Lower—Middle Eocene of the
Dukla unit, in Upper Eocene of the eastern part of the Podunajska niZina,
Inner-Carpathian depression, in Upper Priabonian—Lower Oligocene of the Outer
Flysch Belt, in Rupelian of the eastern part of the Podunajsk4 niZina.

Stratigraphical range: Lower Eocene—Lower Oligocene.

Remark: We range to the species M. tranquillus (R. Por.) TH. et Pr. the pollen
grains 20—40 pm in size with smooth to finely punctate exine and a larger colpa.
More detail synonymy is in W. KrurzscH (1970a).

Monocolpopollenites minor M. KEpves 1961
Pl. XV, Fig. 8, 11

1961 Monocolpopollenites minorn. fsp. — Palmae ? Cycadaceae — M. KEpves, P1. X, Fig. 15—17, p- 149

Occurrence: Scarce in Middle Eocene of the eastern part of the Podunajska
niZina.

Stratigraphical range: Lower Eocene of Hungary, according to M. KEDVES
(1961).

Botanical range: Arecaceae, aff. Chrysalidocarpus.

Arecipites WODEHOUSE 1933
Genotype : Arecipites punctatus WpH. 1933

Arecipites granulatus (Kepves 1961) M. Kepves 1974
Pl. XXXII, Fig. 5, 6, P1. XV, Fig. 6 (cf.), PI. XLII, Fig. 6

1961 Monocolpopollenites granulatus n. fsp. Palmae — M. Kepves, PI. X, fig. 22, 23, p. 150
1973 Arecipites granulatus (Kps. 1961) n. comb. — L. Rakost, Pl. XXVI, Fig. 7—10
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Occurrence: Scarce in Middle Eocene of the Magura unit, in Upper Priabonian-
—Lower Oligocene of the Liptovska kotlina, the Magura unit, in Rupelian of the
eastern part of the Podunajska nizina.

Stratigraphical range: Lower—Eocene of Hungary.

Arecipites cf. microreticulatus W. KrutzscH — R. VANHOORNE 1977
PL. XV, Fig. 10, 12

1977 Arecipites microreticulatus n. fsp. — W. KrurzscH et R. VANHOORNE, Pl. XII, Fig. 10-12,
p. 26-27

Occurrence: Scarce in Middle Eocene of the eastern part of the Podunajska
nizina.

Stratigraphical range: Lower Eocene of Germany (Pg-zone 11, Epinois-
Bild, W. KrurzscH — R. VANHOORNE (1977).

Botanical range: cf. Arecaceae.

Remark: The pollen grain depicted differs from the original species in less
pointed ends. They have equal size and sculpture.

Spinizonocolpites MULLER 1968
Genotype : Spinizonocolpites echinatus MULLER 1968

Spinizonocolpites prominatus McINTYRE 1965 (M. KeDvEs 1974),
P1. 111, Fig. 5

1965 Monosulcites prominatus n. sp. — McINTYRE, Fig. 33, 34, p. 214
1974 Spinizonocolpites prominatus (McINTYRE 1965) n. comb. Palmae, cf. Nipa — M. Kepves, P1. VIII,
Fig. 7-9, p. 20-21

Occurrence: Scarce in the Lower Eocene of the Magura unit.
Stratigraphical range: Lower—Middle Eocene.
Botanical range: cf. Nipa

Angiospermophyta‘incertae sedis
Normalopolles Priuc 1953

Basopollis H. PrLuc 1953
Genotype : Basopollis orthobasalis PFLUG 1953

Basopollis cf. urkutensis M. KEpVES 1974
PL IV, Fig. 1-2

Occurrence: Scarce in the Lower Eocene of the Magura unit.
Stratigraphical range: Lower Eocene of Hungary (M. Kepves 1974).
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Remark: Pollen grains 30 um in size differ partly from the original species.
Corrosion of the area of germinal apparatus resulted in oculi-shaped segments
(Fig. 2). Detail examination under microscope shows the germinal apparatus identic
with that of the original species.

Pompeckjoidaepollenites (PrLuc 1953b) W. Kr. 1967
Genotype : Pompeckjoidaepollenites subhercynicus W. KrRutzscH 1954a (W. Kr. 1967)

Pompeckjoidaepollenites subhercynicus (W. Kr. 1954) W. Kr. 1967
PL IV, Fig. 3

1954a Trudopollis subhercynicus n. nom. — W. Krutzsc, Pl. 1, Fig. 19-22, p. 287
1967 Pompeckjoidaepollenites subhercynicus (W. Kr. 1954) n. comb. — W. Krurzsch. Pl XII1.
Fig. 19-30, p. 492
Occurrence: Scarce in Senonian—Paleocene of the Dukla unit and in Lower
Eocene of the Magura unit.
Stratigraphical range: Maastrichtian—Middle Eocene in Central Europe.

Interpollis W. Krutzsch 1961d
Genotype : Interpollis suppligensis (PF. 1953), W. Krutzsch 1961d

Interpollis velum W. KrutzscH 1961d
PL IV, Fig. 4—6

1961d Interpollis velum n. fsp. — W. Krutzsch, Pl. 1, Fig. 24—26, p. 305306
1974 Interpollis velum W. Kr. 1961d — M. Kepves, PI. IX, Fig. 4—9, p- 24
Occurrence: Frequent in Lower Eocene of the Magura unit.

Stratigraphical range: Paleocene-Lower Eocene, (scarcely) Middle Eocene
(M. Kepves 1974).

Interpollis microsuppligensis W. KrutzscH 1961
PL IV, Fig. 8, (cf.) 9, Pl. XVIIL, Fig. 10 (cf.)

1961 Interpollis microsuppligensis n. fsp. — W. Krutzscu, PL 1, Fig. 1223, p. 305-306

Occurrence: Scarce in Lower—Middle Eocene of the Magura unit, in Upper
Senonian—Paleocene of the Dukla unit.

Stratigraphical range: Maastrichtian—Middle Eocene.

Remark: Pollen grains of this species are somewhat smaller than I. velum W. Kr.
They range to 20 pm in size.

Triporites (Naumova 1939) R. PotoNiE 1960
Platycaryapollenites E. NaGY 1969
Genotype : Platycaryapollenites miocenicus E. NaGy 1969
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Platycaryapollenites cf. anticyclus W. Kr. — R. VANHOORNE 1977
PL. V.Fig. 7.9

1977 Platycaryapollenites anticyclus n. sp. — W. KRUTZsCH, — R. VANHOORNE, PI. XX, Fig. 19-21,p. 45

Occurrence: Scarce in Lower Eocene of the Magura unit.

Stratigraphical range: Lower Eocene, Pg-zone 11 (Epinois-Bild), according
to W. KrutzscH — R. VANHOORNE 1977.

Remark: Pollen grains found in Lower Eocene of the Dukla unit differ from the
original species in thinner exine wall (PL. V, Fig. 7) due most likely to corrosion.

Triatriopollenites hannoverensis W. Kr.
PL. IV, Fig. 12, P1. XXVII, Fig. 15

1977 Triatriopollenites hannoverensis W. Kr. — W. KruTzscH et R. VANHOORNE, Pl. XV, Fig. 31-35,
p. 42

Occurrence: Scarce in Lower Eocene of the Magura unit, in Upper Eocene of
the eastern part of the Podunajskd nizina. There it is perhaps resedimented from the
underjacent beds.

Stratigraphical range: Paleocene (Pg.-zone 2-8) of Belgium (loc.
Loksbergen). according to W. KrutzscH — R. VANHOORNE (1977).

Remark: The species “‘Triatriopollenites hannoverensis” was described as early
as 1967 by W. KrutzscH. The manuscript has not been published as yet.

Triatriopollenites roboratus PrLuG 1953a

Pl. V, Fig. 1

1953 Triatriopollenites roboratus n. sp. (Pr.) — PFLUG (in THOMSON — PrLUG), PL. VII, Fig. 71-74,
p. 78

1977 Triatriopollenites roboratus Pr. 1953a — W. KrurzscH — R. VANHOORNE. Pl. XIX. Fig. 3-7,
p. 42

Occurrence: Scarce in Paleocene—Lower Eocene of the Dukla unit.
Stratigraphical range: Paleocene—Lower Eocene of Central Europe (up to
Pg-zone 13a — Upper Paleocene — Lower Eocene, according to W. KRUTZsCH).

Application of Systematical-Morphological Valuation of spores and Pollen Grains
in Stratigraphical Division of Paleogene of West Carpathians

General valuation and systematical classification show that composition of the
Paleogene microflora (spores, pollen) is not uniform. The microflora is composed of
various elements only partly comparable directly with recent species and genera. The
species are identified predominantly morphologically and their botanical range is
determined only as far as family is concerned. Many Early Tertiary pollen grains are
from extinct plants and from small relict area so they are insufficient for thorough
phylogenetical study and detailed paleoecological reconstruction.
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Because of the difficulties in determination of basical pollen spectra from the
Paleogene of our country I had to use the existing palynological data and to study
spores and pollen with a narrower stratigraphical range, and of such significance as to
be comparable with faunal guide fossils. According to W. Krurzsct (1967, 1970)
such are species of the genera Stephanoporopollenites, Thomsonipollis, Mediocol-
popollis, Boehlensipollis a. o. Since stratigraphically significant sporomorphs are
infrequent or missing in smaller amounts of samples palynological research is partly
based on the study of complete microfloral assemblages. Beside their stratigraphy
the time of their origin, maximum occurrence, decay and extinction are to be studied.
Paleoecological analysis of such assemblages is a reliable, generally accepted method
facilitating fine, detailed division, particularly as regards valuation of drilling results
from larger areas.

Stratigraphical valuation may be also based on decrease and increase of three
principal floral elements determined by W. Krutzsch (1966, 1967) in the Early
Tertiary of Germany and Central Europe in general. They are : Upper Cretaceous
(archaic), Eocene-paleotropical, pre-arctotertiary floral elements. Their quantity is
indicative of climatic changes; i.e. gradual cooling is indicated by extinction of
Cretaceous (archaic) and increase of pre-arctotertiary elements. The maximum
occurrence of Eocene-paleotropical elements is followed by decrease. The course of
cooling was variable so it is possible to determine several periods. The climatic
periods were more-or-less stable in Central Europe, so they may be applied in
stratigraphical division as well. The above mentioned ways of valuation of microflor-
al assemblages may all be applied in stratigraphical division of the Paleogene in the
areas under study. So in the Paleogene of our country seven pollen spectra have been
distinguished. They correspond to two microbiostratigraphical zones (O. SAMUEL
— J. SaLAs 1968). These floral elements facilitated approximate determination of
characteristic species of spores and pollen grains of the single pollen spectra. Their
decrease, increase, and appearance of new elements are in Fig. 2 presenting
generalized basical results of palynological research of the West Carpathians. It is to
be mentioned again that the pollen spectra are mostly from Flysch sediments with
less preserved microflora and smaller amount of stratigraphically significant species
than in other sediments. Dominant are species with a broader stratigraphical range.

Although the purpose of this work is systematical valuation of sporomorphs of
Paleogene sediments, included are also Upper Cretaceous sediments (systematically
treated in T. KorAB—P. SNnopkova 1972) commencing the bed sequence of the
Dukla unit in East Slovakia (the Lupkov beds). So the pollen spectrum 1 is still from
the subjacent Upper Cretaceous sediments of the Dukla unit.

Pollen spectrum 1 comprising the Senonian (marine flysch facies, the Lupkov beds
of the Dukla unit) is correlable with microfaunal zone of agglutinated foraminifers
Rzehakina epigona. The period is characterized by pollen grains of Normapolles.
Their stratigraphical range is wider within the Senonian, and as shown by the pollen
diagram (Fig. 2) — they occur sporadically in the Paleocene of the region studied.

The characteristic species are: Plicapollis peneserta Pr., Semioculopollis cf.
minutus W. KRr. et PacLtovA, Semioculopollis fsp., Pseudooculopollis principalis
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Fig. 2. Biostratigraphical Abundance of the Paleogene Sporomorphs.
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(WEvYL. et GriEG) W. KR., Pseudooculopollis fsp., Trudopollis parvotrudens Pr., T.
pertudens Pr., Nudopollis terminalis (TH, et Pr.) Pr., and cf. Praebasopollis.
Microflora of Eocene-paleotropical elements is represented by tricolporate and
small triangular pollen grains.

The pollen spectrum is important from climate viewpoint because it comprises
many pollen grains of tropical plants (Families Rhoipteleaceae, Sapindaceae,
Rubiaceae, among pteridophyta families Schizeaceae, Gleicheniaceae, Cyath-
eaceae) indicative of a very warm and comparatively humid climate in the Senonian
time. It is also proved by the occurrence of pollen grains of the swamp family
Taxodiaceae, and by plentiful microplankton.

The pollen spectrum also contains a typically high percentage of resedimeneted
microflora from the Late Paleozoic and Triassic which is paleogeographically
interesting.

Polien spectrum 2 is representative of the Upper Senonian-Paleocene (the Cisna
beds in marine flysch facies of the Dukla unit). It is partly correlable with pollen
spectra of microfaunal zones of agglutinated foraminifers Rzehakina complanata.
The pollen spectrum is poor in species and contains typically pollen grains of
Normapolles in lower percentage. Some species are even missing. It is due most
likely to poor preservation of microflora from that time (Fig. 2). Stratigraphically
significant species: Trudopollis hemiperfectus Pr., Trudopollis fsp. B., Basopollis,
Laeviporopollis laevigatus W. KRr., Polyporites microreticulatus (W. Kr.), W. Kr.
The last two species are quoted by W. KrutzscH (1961, 1966, 1970) from the
Paleocene of the Pg-zone 7b—8 (Middle Paleocene, Wiesener-Bild and Branden-
burger-Bild from brackish beds of Nassenheider). Scarce occurrence of these species
quoted L. Rakosi (1973) from the Eocene of the Dorog-Tokod basin in Hungary. In
the pollen spectrum 1 are scarce species Oculopollis minoris W. Kr. et 1. MiBus,
Plicapollis serta Pr. and Plicapollis conserta Pr. and also microflora typical of the
pollen spectrum 3, i. e. of the Lower Eocene (Pompeckjoidaepollenites cf. subher-
cynicus (W. Kr.) W. Kr., Compositoipollenites cf. rhizophorus (R. Pot.) R. Por.
According to W. KrutzscH (1970) the species occur in the Pg-zone 3a, b (Lower
Paleocene) up to the zone 18 (Upper Eocene) in Germany. The species Interpollis
microsuppligensis W. Kr and I. suppligensis (Pr.) W. Kr. present in the pollen
spectrum, range from the Maastrichtian to the Lower Eocene according to W.
KrutzscH (1966). In the Paleogene of the region studied they were also found in the
Middle Eocene of the Magura unit. Pollen grains of Eocene-paleotropical elements
are characteristic of species belonging in the recent most likely to the family
Juglandaceae (Subtriporopollenites vadosus (Pr.) W. Kr., S. constans (Pr.), palms
(Monocolpopollenites tranquillus R. Por.) and to the family Monimiaceae (Momi-
pites quietus R. Por.) W. Kr. Generally the pollen grains of Cryptospermae
predominate. Spores of Pteridophyta and pollen grains of Gymnospermae are
sporadical. The percentage of pollen grains of hydrophilous family Taxodiaceae is
lower than in the pollen spectrum 1. Both of the pollen spectrum and 2 the pollen
grains of tropical plants indicative of warm-tropical climate are characteristic. In the
pollen spectrum of this period the microflora regarded as typically Paleocene by W.
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KrutzscH (1960, 1967, 1970), M. Kepves (1974), M. Kepves — N. HEGepus — E.
BoHony (1971) is still missing. This mostly concerns the genera Stephanoporopolle-
nites, Tetrapollis and Menatipollenites and pre-arctotertiary flora found by W.
Krurzsch (1966) in the Lower (Eislebener-Bild 2) and Upper (Helle-Bild 10)
Paleocene of Germany for this reason the author presumed cooling of the climate.

Pollen spectrum 3 is representative of the Lower Eocene (marine flysch facies,
Beloveza beds of the Magura unit, and partly of the menilitic beds, profile Drieéna,
500 m NE of the village — the Dukla unit). The spectrum corresponds to the zone of
agglutinated foraminifers Glomospira-Ammodiscus. Microflora of Upper Cretace-
ous elements (Normapolles) decreases and pollen grains of Eocene-paleotropical
elements get more variable in species characteristic of the Lower and mainly Middle
Eocene. The pollen diagram 2 shows many microfloral species restricted to the
pollen spectrum ; mainly: Triporopollenites pflugi M. Kepves, Plicatopollis hun-
garicus M. Kepves, Triatriopollenites cf. intermedius (GrLapkova) M. KEDVEs,
Polycolporopollenites dorogensis L. Rakosi, Pentapollenites cf. laevigatus W. Kr.,
and Platycaryapollenites fsp. C. In the pollen spectrum 2 are sporadical species
Verrucatosporites tennelis (W. Kr.) W. Kr., Pompeckjoidaepollenites subher-
cynicus (W. Kr.) and Compositoipollenites fsp. Generally the microflora is richer in
species. The Middle Eocene is the period of maximum occurrence of the many
species of the microflora, mostly of Eocene-paleotropical element like Plicatopollis
plicatus (R. Pot.) W. KR., Plicapollis pseudoexcelsus (W.Kr.) W. Kr., species of the
genus Subtriporopollenites and of spores of tropical-subtropical Pteridophyta
(Leiotriletes microadriennis W. KRr., Punctatisporites luteticus W. Kr. and Cicat-
ricosisporites dorogensis R. Pot. et GeLL.). The pollen spectrum also comprises
some pollen grains of the family Fagaceae represented mainly by Fususpollenites
fusus (R. Pot. 1931) M. Kepves (1978), T. microhenrici (R. Por.) W. Kr. and
Cupulifaeroidaepollenites liblarensis (TH.) R. Pot. Pollen grains of Upper Cretace-
ous elements are infrequent in the pollen spectrum 3 and pollen grains of
Eocene-paleotropical plants start to predominate. Their species are mostly rep-
resentative of the tropical families Myricaceae, Icacinaceae, Juglandaceae, and of
Pteridophyta like Schizeaceae, Gleicheniaceae. Such composition of flora is indica-
tive of warm and humid climate.

I have not found pollen grains of the genus Thomsonipollis regarded as typical of the
Lower Eocene (Fig. Hu-zone 13b) of Germany, by W. KrutzscH (1966).

Pollen spectrum 4 represents the Middle Eocene (marine flysch facies — the lower
Zlin beds and variegated beds of the Magura unit, submenilitic beds, the profile
Vysna Jablonka in the Dukla unit, basal lithofacies of the Inner-Carpathian
Paleogene, freshwater, brackish beds and Turitella marls of the Paleogene in the
eastern part of the Podunajska niZina). As for microfauna, the spectrum corresponds
to the zone of agglutinated foraminifers Cyclammina amplectens and to the
planktonic zone Truncorotaloides rohri (this concerns the Central-Carpathian
Paleogene and the Paleogene of the eastern part of the Podunajska nizina). The
pollen spectrum comprises plentiful pollen grains of Eocene-paleotropical plants,
and few or no pollen grains of Upper Cretaceous plant elements. Scarce occurrences
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of the species of Interpollis microsuppligensis W. Kr., I. velum (Pr.) W. Kr. were
found in the lower Zlin beds and in variegated beds of the Magura unit in East
Slovakia. Among Eocene-paleotropical elements are mainly Plicatopollis plicatus
(R. Por.) W. Kr.. Fususpollenites fusus M. KEpVES, Subtriporopollenites constans
Pr. S. vadosus (Pr.) W. Kr., Momipites quietus (R. Pot.) W. Kr., Monocolpopolle-
nites tranquillus R. Por., Arecipites granulatus (Kps.) Kps., Plicapollis pseudoexcel-
sus (W. Kr.) W. Kr., Triatriopollenites coryphaeus (R. Pot.) TH. et Pr. and
Minorpollis fsp. Tropical-subtropical Pteridophyta of the period are represented by
spores of the genera Punctatisporites luteticus W. Kr. and Leiotriletes microadrien-
nis W. Kr. Percentage of pollen grains of the genera Cupuliferodaepolienites and
Cupulifacroidaepollenites with the species C. pusillus (R. Pot.) R. Pot., C. oviformis
(R. Por.) R. Pot., T. microhenrici (R. Pot.) W. KRr., Cupuliferopollenites liblarensis
(Tw.) R. Por., and of the genus Engelhardtioidites is higher than in the pollen
spectrum 3. These species are paleoecologically significant and stratigraphically
insignificant. They are particularly plentiful in the Middle Eocene of the Paleogene
in the castern part of the Podunajskd niZina, especially in the facies of marine
Turitella marls, variegated marls and in the Middle Eocene of the Magura unit
(lower Zlin beds and variegated beds). They are less frequent in the Middle Eocene
o1 the Hornonitrianska kotlina depression (basal lithofacies).

The pollen diagram 2 shows that some species appear in the pollen spectrum 4 and
also occur in younger pollen spectra. Such species are Verrucingulatisporites cf.
granulatus W. Kr., Polypodiaceoisporites obuncus W. Kr., P. verruspeciosus W. KRr.
and P. sculptatus (typical of the Middle Eocene of the Hornonitrianska kotlina),
Baculatisporites quintus (Tu et Pr.) W. Kr., Momipites myricoides (Kremp) W. KR.
(Middle Eocene of the eastern part of the Podunajska nizina), Ephedripites and
Cyeadopites (Middle Eocene of the castern part of the Podunajskd niZina and
Hornonitrianska kotlina). In the pollen spectrum also appear the first pollen grains
of arctotertiary plant elements represented by the genera Alnipollenites,
Prerocarvapollenites and Caryapollenites.

Pollen spectrum 5 represents the Upper Eocene (marine flysch facies — the upper
Zlin beds of the Magura unit, the Papin beds of the Dukla unit, claystone lithofacies
of the Central-Carpathian Paleogene, the Budin facies of sandy marls and sands in
the eastern part of the Podunajska nizina). Microfaunally the spectrum corresponds
to zones of planktonic foraminifers Globigerapsis index and partly Globigerina
officinalis. The spectrum comprises high percentage of pollen grains of coniferous
plants. mainly the genus Pinus with the species Pityosporites microalatus (R. Pot.)
't et Pr. and P. labdacus (R. Pot.) TH. et Pr., plentiful plankton represented by the
species Deflandrea phosporitica EISENACK, D. spinulosa AvserTi, Thalasiphora
pelagica (Eisenack) EiseNnack et Gocur, Pleurozonaria concinna GOOKSON et
Manun, P. minor (K. E. Hutter) L. Rakost, by the genera Hystrichosphaera and
Hystrichosphaeridium, and bylless numerous species of Eocene-paleotropical ele-
ments characteristic of the spectrum 4. Upper Cretaceous elements disappear and
isolated pollen grains of pre-arctotertiary plant like Piceapoiiis fsp., Zonalapolle-
nites fsp., Faguspollenites fsp., Carpinuspollenites, Sciadopityspollenites and Mul-
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tipropollenites cf. maculosus (R. Por.) TH. et Pr. appear. Percentage of the species
Caryapollenites simplex (R. Por.) R. Pot. and Polyatriopollenites stellatus (R. Por.)
Pr. increases. We therefore presume a slight cooling of climate in the Upper Eocene.
It was also stated by M. Kepves (1963, 1969) and L. Rakosi (1971, 1973) in the
areas of the Dorog-Tokod basin and the Bakony mountains in Hungary. W.
KrurzscH (1966), W. KrutzscH — G. Lenk (1973) also stated cooling of climate in
Germany in the so-called Zeiter-Bild (Pg-zone 18). We have not found pollen grains
quoted by W. KruTzscH as characteristic of the Pg-zone 18 in Germany. They are
representatives of the genera Mediocolpopollis, Alangiopollis and the species
Aglaoredia cyclops ERDTMAN. It is because representatives of the genera were found
in sediments of continental and epicontinental facies whereas in our region the
sediments are mostly in marine flysch facies with microflora generally poor in species
and the pollen grains are not preserved. In the pollen spectrum 5 are some local
differences in composition of microflora from the respective areas under study.
Whereas in the Upper Eocene of the Magura and Dukla units, in the SE part of the
Sari$sk4 hornatina mountains and Liptovska kotlina depression are plentiful rep-
resentatives of the swamp family Taxodiaceae, they are less frequent in the
Hornonitrianska kotlina and Spisska kotlina depressions. In contrast to this the
percentage of pollen grains of hydrophilous plants of the families Cyrillaceae-Mys-
saceae increases in the Upper Eocene of both depressions and in the Spi$ska kotlina
also the family Myricaceae. There is another difference in pollen grains of coniferous
plants, mainly Pinus, being less frequent in the Upper Eocene of the Liptovska
kotlina and of the eastern part of the Podunajska niZina. It is most likely due to
changed configuration of relief. But coniferous forests must have been extensive in
the period since pollen diagrams show predominance of pollen grains of coniferous
plants in comparison with the preceeding period.

Pollen spectrum 6 corresponds to the upper part of the Upper Eocene up to the
Lower Oligocene i.e. to microfaunal zones Globigerina officinalis — Globigerina
postcretaceae. The pollen spectrum 6 represents marine flysch sediments of the
menilite Krosno group of the Dukla unit, of the Malcov beds of the Magura unit,
flysch facies of the Central-Carpathian Paleogene.

The pollen spectrum is characterized by higher percentage of pollen grains of
coniferous plants and by further decrease in number of pollen grains of Eocene-
paleotropical plant elements, mainly Plicapollis pseudoexcelsus (W. Kr.) W. Kr.,
Plicatopollis plicatus (R. Pot.) W. KR. present in all areas studied in respect of this
period. The genus Minorpollis occurs sporadically also in the menilite Krosno group
of the Dukla unit, and in conglomerate and microconglomerate flysch of the SE part
of the Sari§skd hornatina mountains. The species Subtriporopollenites constans PF.
occurs sporadically in the Upper Priabonian and Lower Oligocene of the Hornonit-
rianska kotlina and SpiSska kotlina (depressions). Predominant are pollen grains of
palms, mainly the genus Monocolpopollenites tranquillus (R. Pot.) TH. et PF. in
comparison with the pollen spectrum 5. Increased is, however, percentage of pollen
grains of arctotertiary genera Piceapollis, Carpinuspollenites, Sciadopityspollenites
and Zonalapollenites as well as the genera Caryapollenites and Alnipollenites. The
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period is also characterized by considerable decrease of spores of tropical-subtropi-
cal Pteridophyta, mainly the genera Aneimia, Lycopodium and Lygodium. Like the
pollen spectrum 5 this one is also indicative of gradually cooling climate. As seen in
Fig. 2 percentage of pollen grains of prearctotertiary plants increases slowly. So the
pollen spectrum 6 may be regarded as floral transition to the Oligocene and/or
Rupelian.

There is a rough accordance between the pollen spectrum 6 and the pollen pattern
of Heskemer-Bild (Pg-zone 19) presented by W. KrutzscH (1966) from the
so-called Wittenberg beds in Germany. This pollen pattern includes also the upper
part of the Upper Eocene and the Lower Oligocene. W. KrutzscH — in accordance
with our results — stated decrease in microflora of Eocene-paleotropical elements
and gradual increase in microflora of arctotertiary elements (alnoide-Formen,
tsugoidae-Formen, Pinaceae a.0.).

In contrast to the pollen spectrum 5 the pollen spectrum 6 shows slight decrease in
pollen grains of swamp plants of the family Taxodiaceae and of the assemblage of
Nyssaceae-Cyrillacea. Predominant are assemblages of hydrophilous coastal mixed
forests growing perhaps on plain or slightly elevated areas. Such assemblages are the
genus Castanea, representatives of the family Fagaceae, of genera Carya, En-
gelhardtia a.o. Certain differences might have been in quantitative increase or
decrease of swampy, hydrophilous or xerophilous plant elements. So in frequency
diagram of the Malcov beds of the Magura unit, of the menilite-Krosno group of the
Dukla unit, and of the SE part of the Sarisska hornatina mountains predominant are
pollen grains of the swamp family Taxodiaceae whereas in the Levoéské pohorie
mountains, in the Spisska kotlina depression, the Liptovska kotlina depression the
microflora of hydrophilous assemblages, i. €. hydrophilous coastal forests predomi-
nated (P. SNopkovA 1977).

Pollen spectrum 7 corresponds to the Rupelian of the Buda facies of the eastern
part of the Podunajskd niZina. The pollen spectrum was obtained from more drill
holes, from various lithological facies and mainly from foraminiferal marls. Micro-
faunal zone has not been defined accurately so far.

In contrast to the pollen spectrum 6 the pollen spectrum 7 is indicative of slight
warming of climate because the percentage of microflora of Early Tertiary plant
elements increased in comparison with the former period. Plentiful were pollen
grains of palms of the species Monocolpopollenites tranquillus (R. Port.) Pr. et TH.,
tropical-subtropical spores of the species Cicatricosisporites dorogensis R. Pot. et
GEeLL., Leiotriletes microadriennis W. Kr., L. dorogensis M. KEpVEs, pollen grains of
the genus Podocarpidites, of the species Plicapollis pseudoexcelsus (W. Kr.) W. Kr.
The percentage of the genus Pinus is also lower than in the pollen spectrum 6 but the
species Caryapollenites simplex (R. Pot.) R. Port., Alnipollenites verus R. Por.
increase in number and pollen grains of the genera Sciadopityspollenites, Ulmipolle-
nites and Carpinuspollenites also increase slightly. Besides microflora of these
arctotertiary genera there are isolated occurrences of the genus Abiespollenites.
They do not surpass percentage of Early Tertiary i. e. Eocene-paleotropical
elements. So I regard microflora of this period as mixed since paleotropical and
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arctotertiary elements are more-or-less dispersed in all lithological facies. We may
say that the character of microflora is the same both in the variegated coal-bearing
beds and marine foraminiferal marls, and that there are only facial differences. It
follows that in the coal-bearing beds microflora of swamp and hydrophilous
assemblages with the representatives of the family Taxodiaceae, Myricaceae are
dominant whereas in marine sediments the assemblages of mixed forests (Castanea,
Castanopsis, quercoid types, Alnus, Carya a.o.) are dominant.

The amount of arctotertiary types of microflora in the pollen spectrum 7
corresponds roughly to the pollen pattern of Calauer-Bild (Pg-zone 20) disting-
uished by W. KrutzscH (1966, 1967) in the Rupelian beds of Germany (locality
Lausitz) and in the profile Profen (freshwater, brackish and marine sediments) W.
KrutzscH — G. Lenk (1937) quoted lower percentage of paleotropical elements
than I found in the Rupelian of our region. I did not found the species regarded by W.
KrutzscH (1967) as guide species of the Pg-zone 20. They are Boehlensipollis hohli
W. KRr., Cupaneidites eucalyptoides W. Kr. The genus Ephedripites occurs in the
pollen spectrum 7 and isolated occurrences are in the pollen spectrum 6. So in the
German Pg-zone 20 the pollen grains of arctotertiary plant elements are more
frequent than in the pollen spectrum 7 from our region, and Eocene-paleotropical
elements are less frequent.

Summarized results

1. T present here the first detailed systematical-morphological valuation of
sporomorphs from Paleogene sediments of the West Carpathians. I have studied
sediments from the Buda Paleogene (the eastern part of the Podunajskd niZina),
Inner-Carpathian depressions (Homonitrianska, Liptovska, Spisskd, the Levoéské
pohorie Mts., SE part of the Sari§sk4 hornatina Mts.), and from the Magura and
Dukla units.

2. 1 present systematical valuation of 33 species of spores of Pteridophyta, 17
species of pollen grains of Gymnospermae and 65 species of Cryptospermae. Spores
and pollen grains denoted as ““sp”” will most likely belong to new species and so they
will be further examined.

3. The valuation of spores and pollen grains is based on the examination under
optical microscope. Systematical and morphological valuations were based on the
existing literature commonly used in Tertiary palynology. Tricolporate pollen grains
were morphologically valuated mostly according to M. Kepves (1978).

4. Morphologically-systematically valuated species are botanically ranged at least
to Family so as to facilitate the study of paleoecological and the respective
paleoclimatical conditions in the Paleogene of our region.

5. Stratigraphically significant species of spores and pollen grains and entire
assemblages, systematically-morphologically well characterized served a basis for
microstratigraphical division of the Paleogene in the West Carpathians. Disting-
uished were 7 pollen spectra (Fig. 2) of regional significance. They correspond either
to one or to two microfaunal zones.

6. The existing results of the study of sporomorphs from the Paleogene of the
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West Carpathians, both systematical and stratigraphical are prospective for their
detailed examination by electron microscope and for a detailed division of sediments
studied.
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Explanations to Tables I-XLIV

(all microphotographs are 1000x magnified)

Tables are arranged according to stratigraphical significance of spores and pollen grains in single pollen
spectra.

Pollen spectrum
3 — Plate I-VI (Lower Eocene)
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4 — Plate VII-XX (Middle Eocene)
5 — Plate XXI—XXVIII (Upper Eocene)
6 — Plate XXIX~XXXIV (Upper Priabonian-Lower Oligocene)
7 — Plate XXXV—-XLIV (Rupelian)
Plate 1

1. Leiotriletes adriennis (R. PoT. et GELL. 1933) W.KR., 1959 subsp. adriennis W. Kr. 1959, BeloveZza
beds, Magura unit

. Ischyosporites asolidus (W. Kr., 1959) W. Kr., 1967, Beloveza beds, Magura unit

. Laevigatosporites cf. adiscordatus W. Kr., 1959, Beloveza beds, Magura unit

. cf. Punctatisporites, Submenilite beds, Dukla unit

. Toroisporis (Toroisporis) cf. irregularis (Pr. 1953) W. Kr. 1959, Beloveza beds, Magura unit

. Toroisporis (Toroisporis) cf. teupitzensis W. Kr. 1962, subfsp. medioris W. Kr. 1962, Beloveza
beds, Magura unit

Plate IT
. Granulatisporites paleogenicus M. KEDVES, 1966
. cf. Planctonites
. Laevigatosporites haardti (R. Por. et VEN., 1934) TH. et Pr. 1953
. Cicatricosisporites sp.
Punctatisporites cf. gelletichi M. KEDVES, 1961
. Gemmatosporis minor L. Rakost, 1973
7.—9. Spores of spongiae
All spores are from the BeloveZa beds of the Magura unit

Plate 111
1. Pityosporites peuceformis (ZAKLINSKAJA 1957) W. Kr., 1971, Beloveza beds, Magura unit
2. Pityosporites sp., Submenilite beds, Dukla unit
3. cf. Cedripites, Submenilite beds, Dukla unit
4. Inaperturopollenites cf. hiatus (R. Por. 1931b) TH. et Pr., 1953, Beloveza beds, Magura unit
5. Spinizonocolpites prominatus (McINTYRE 1965) M. KeDVEs, 1974, Beloveza beds, Magura unit
6. Inaperturopollenites cf. hiatus (R. Pot.) 1931, TH. et PF., 1953, Submenilite beds, Dukla unit

Plate IV
1.—2. Basopollis cf. urkutensis M. KEpvEs 1974, Beloveza beds, Magura unit
3. Pompeckjoidacpollenites subhercynicus (W.Kr. 1954) W.Kr., 1967, Beloveza beds, Magura unit
4.—6. Interpollis velum W. Kr., 1961, Beloveza beds, Magura unit
7. Interpollis (corroded), Submenilite beds, Duk!a unit
8. Interpollis microsuppligensis W. K., 1961, BeloveZa beds, Magura unit
9. Interpollis ct. microsuppligensis W. Kr. 1961, Beloveza beds, Magura unit
10. Pentapollenites cf. laevigatus W. Kr. 1962, BeloveZa beds, Magura unit
11. Interporopollenites sp. Submenilite beds, Dukla unit
12. Triatriopollenites hannoverensis W. K., Beloveza beds, Magura unit

Plate V

. Triatriopollenites roboratus PFLUG 1953a, BeloveZa beds, Magura unit

. Plicatopollis hungaricus M. Kepves 1974, Beloveza beds, Magura unit

. Plicatopollis plicatus (R. Pot. 1934) W. KRr. 1962, Submenilite beds, Dukla unit

. Platycaryapollenites flagellus W. Kr. 1967

. Platycaryapollenites fsp. C, BeloveZa beds, Magura unit

. Plicapollis cf. pseudoexcelsus (W. Kr. 1958) W. Kr. 1961 Submenilite beds, Dukla unit

Platycaryapollenites cf. anticyclus W. KR. et R. VANHOORNE 1977, BeloveZa beds, Magura unit

. Momipites quietus (R. Pot. 1931) D. J. NicHoLs 1973, BeloveZa beds, Magura unit

. Platycaryapollenites anticyclus W. KR. et R. VANHOORNE 1977, Beloveza beds, Magura unit

. Monocolpopollenites tranquillus (R. Pot. 1931) TH. et PF. 1953, BeloveZa beds, Magura unit

. Subtriporopollenites constans Pr. 1953, subsp. medius W. Kr. et R. VanHOORNE 1977, Beloveza
beds, Magura unit
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12. Compositoipollenites rhizophorus (R. Pot. 1934b) R. Por. 1960, burghasugennis MURR. et PF.
1953, Beloveza beds, Magura unit

late VI

1. Multiporopollenites cf. pusztamaroti L. RAkos1 1973

2. Cupuliferoipollenites oviformis (R. Por. 1931), R. PoT. 1960

3.—4. Fususpollenites fusus M. KEDVES 1978

5. Cupuliferoidaepollenites liblarensis (TH. 1950) R. Pot. 1960

6. Striatricolporites sp.

7. Intrabuculicolporites porasper (Pr. 1953) M. KeEpves 1974

8. Cupuliferoidaepollenites liblarensis (TH. 1950) R. Por. 1960

9. cf. Echimonocolpites
10. Cyrillaceaepollenites cf. megaexactus (R. Por. 1931) R. Por. 1960
L1. Cupuliferoidaepollenites liblarensis (TH. 1950) R. PoTt. 1960
12. Cyrillaceaepolienites megaexactus (R. Pot. 1931) R. Pot. 1960
13. Tetracolporopollis fsp.
14.—15. Laeviporopollenites lacvigatus (W. Kr. 1961) W. Kr. 1966
The pollen grains are from the Beloveza beds of the Magura unit

Plate VII
L. Leiotriletes dorogensis (M. Kepves 1960) M. Kepves 1961, eastern part of the Podunajska niZina
(Danube lowland), Buda facies
2. Leiotriletes adriennis (R. Pot. et GELL. 1933) subfsp. adriennis W. Kr. 1959, the Hornonitrianska
kotlina (depression), basal lithofacies

Plate V1II

. Leiotriletes microadriennis W. Kr. 1959, eastern part of Podunajska nizina, Buda facies

. Punctatisporites gelletichi 1961, subsp. minor M. Kepves 1961

. Leiotriletes microadriennis W. Kr. 1959, Hornonitrianska kotlina, basal lithofacies

. Leiotriletes adriennis (R. Pot. et GELL. 1933) W. Kr. 1959, subfsp. adriennis W. Kr. 1959, eastern

part of Podunajska nizina, Buda facies

5. Leiotriletes adriennis (R. PoT. et GeLL. 1933) W. KR. 1959, fvar. pseudodivisus W. Kr. 1959, lower
Zlin beds, Magura unit

6. Concavisporites (Obtusisporites), cf. obtusangulus (R. PoT. 1934b) W. KRr. 1959, eastern part of
Podunajskd nizina, Buda facies

O

Plate IX
L. Leiotriletes adriennis (R. Pot. et GeLL. 1933) W. Kr. 1959 fvar. pseudodivisus W. Kr. 1959,
variegated beds, Kochanovce unit, Magura unit

- Toroisporis (Toroisporis) eocenicus M. KEDVES 1966, lower Zlin beds, Magura unit

. Retitriletes sp., lower Zlin beds, Magura unit

- Echinatisporis longechinus W. KRr. 1959, eastern part of Podunajsk4 nizina, Buda facies

. Ischyosporites asolidus W. Kr. 1959, lower Zlin beds, Magura unit

s W

Plate X
1. Punctatisporites luteticus W. Kr. 1959, eastern part of Podunajska nizina
2. Punctatisporites cf. luteticus W. Kr. 1959, Hornonitrianska kotlina, basal facies

Plate X1
1., 3. Cicatricosisporites dorogensis R. Pot. et GELL. 1933, eastern part of Podunajska niZina, Buda
facies
2. Cicatricosisporites dorogensis (R. Por. et GELL. 1933) subfsp. dorogensis fvar. triplan M. KEpVES
1961, Hornonitrianska kotlina, basal lithofacies
4. Cicatricosisporites cf. dorogensis R. PoT. et GELL. 1933, lower Zlin beds, Magura unit
5.—6. Polypodiaceoisporites cf. simplex E. NAGY 1969, eastern part of Podunajska nizina, Buda facies
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Plate XII

1.

2

3

o

Polypodiaceoisporites maxheimensis (MURR. et Pr. 1952) W. Kr. 1959, variegated beds of the

Kochanovce partial unit, Magura unit

Verrucingulatisporites verrucatus M. KEpves 1961, eastern part of Podunajsk nizina, Buda facies

. Verrucingulatisporites (Treplinisporites) cf. magnus M. Kepves 1973, Hornonitrianska kotlina,
basal lithofacies.

. Polypodiaceoisporites verruspeciosus W. Kr. 1959, Hornonitrianska kotlina, basal lithofacies

. Trilites multivallatus (Pf. 1953) W. Kr. 1959, Hornonitrianska kotlina, basal lithofacies

. Polypodiaceoisporites cf. obuncus W. Kr. 1959, Hornonitrianska kotlina, basal lithofacies

Plate XIII

5
7

. Trilites multivallatus (Pr. 1953) W. Kr. 1959, Hornonitrianska kotlina, basal lithofacies

. Laevigatosporites haardti (R. PoT. et VEN. 1934) Th. et Pr. 1953, subfsp. haardti W. Kr. 1967,

Hornonitrianska kotlina, basal lithofacies

Polypodiisporites cf. favus (R. Pot. 1933) E. NaGy 1973, eastern part of Podunajskd niZina, Buda

facies !

. Polypodiisporites cf. favus (R. PoT. 1933) E. NaGy 1973, variegated beds of Kochanovce partial
unit, Magura unit

—6. Spores of sponges. eastern part of Podunajska nizina, Buda facies

. Laevigatosporites haardti (R. Pot. et VEN. 1934) TH. et Pr. 1953, subfsp. haardti W. Kr. 1967,
castern part of Podunajskd niZina, Buda facies

Plate XIV

. Punctatisporites luteticus W. Krutzsca 1959, Homonitrianska kotlina, basal lithofacies
[aevigatosporites haardti (R. PoT. et VEN. 1934) Th. et Pr. 1953 subfsp. haardti W. Kr. 1967,
varicgated beds of Kochanovee unit, Magura unit

-4 Inaperturopolienites hiatus (R. Pot. 1931) TH. et Pr. 1953, variegated beds of Kochanovce unit,
castern part of Podunajska niZina, Buda facies
6. Inaperturopollenites concedipites (WopeH. 1933) W.KRr. 1971, variegated beds of Kochanovee
partial unit, Magura unit

. Phycopeltis eocaenica EDWARDS 1922

. Inaperturopollenites concedipites (WopEH. 1933) W. Kr. 1971, eastern part of Podunajska niZina,
Buda facies

.—10. Cycadopites cycadioides (Zakr. 1957) M. KEpves 1968, eastern part of Podunajska niZina,
Buda facies

Plate XV

1

.—4. Monocolpopollenites tranquillus (R. Pot. 1934) TH. et Pr. 1953, eastern part of Podunajska
nizina, Buda facies

5. Monocolpopollenites tranquillus (R. Pot. 1934) Pr. et TH. 1953, lower Zlin beds, Magura unit
6. Arecipites cf. granulatus (Kps. 1961) M. Kepves 1974, lower Zlin beds, Magura unit
7.—9. Arecipites sp. 1, eastern part of Podunajské niZina, Buda facies
8., 11. Monocolpopollenites minor M. KEpves1961, eastern part of Podunajska niZina, Buda facies
10., 12. Arecipites cf. microreticulatus (W. Kr. 1958) W. Kr. et VANHOORNE 1977, eastern part of
Podunajska nizina, Buda facies
Plate XVI
1.—3. Fususpollenites fusus (R. Pot. 1931) M. Kepves 1978, eastern part of Podunajska niZina, Buda
facies, lower Zlin beds of Magura unit
4. Cupuliferoipollenites pusillus (R. Pot. 1934) R. Pot. 1960, lower Zlin beds of Magura unit
5. Fususpollenites fusus (R. PoT. 1931) M. KE»pVES 1978, eastern part of Podunajska nizina, Buda
facies
6. Bacutricolporites villensis (THoms.) M. Kepves 1978, variegated beds, Magura unit
7. Tricolporopollenites (corrosion), lower Zlin beds
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8. Cupuliferoipollenites oviformis (R. Pot. 1931) R. Por. 1960, lower Zlin beds, Magura unit
9.—10. Cupuliferoipolienites pusillus (R. Pot. 1934) R. Pot. 1960, eastern part of Podunajska nizina,
Buda facies
11. Cupuliferoipollenites pusillus (R. Pot. 1934) R. Por. 1960, lower Zlin beds, Magura unit
12. cf. Tricolporopollenites (corrosion), variegated beds — Magura unit
13.—14. Tricolporopollenites microhenrici (R. Pot. 1931) W. KRr. 1961, eastern part of Podunajska
nizina, Buda facies
15.—16. Tricolporopollenites cf. microhenrici (R. Pot. 1931) W. Kr. 1961, eastern part of Podunajska
nizina, Buda facies
17.—18. Intrabaculitricolporites cf. bonai, M. KEpves 1978, eastern part of Podunajska nizina, Buda
facies
19. Bacutricolporites villensis (THoms.) M. Kepves 1978, lower Zlin beds, Magura unit
20. Bacutricolporites (corrosion), lower Zlin beds, Magura unit

Plate XVII

1.—2. Striatricolporites sp., eastern part of Podunajska niZina, Buda facies

3.—4. Tricolporopollenites dolium (R. Pot. 1931) TH. et Pr. 1953, eastern part of Podunajsk4 niZina,
Buda facies

5. Rhoipites pseudocingulum (R. Pot. 1931) R. Por. 1960, eastern part of Podunajsk4 nizina, Buda
facies

6.—7. Fususpollenites fusus (R. Pot. 1931) M. KEpVES 1978, lower Zlin beds, Magura unit

8. Tricolporopollenites dolium (R. Pot. 1931) Th. et PF. 1953, eastern part of Podunajsk4 nizina, Buda

facies

9.4+11. Granotricolporites cf. semiglobosus (M. Kepves 1963), Hornonitrianska kotlina, basal
lithofacies

10. Fususpollenites fusus (R. Pot. 1931) M. Kepves 1978, eastern part of Podunajska nizina, Buda
facies

12.-13. Granotricolporites semiglobosus (M. Kepves 1963), M. Kepves 1978, eastern part of
Podunajska nizina, Buda facies

Plate XVIII
1.—2. Ilexpollenites erdtmani M. KEDpVEs 1978, eastern part of Podunajska nizina, Buda facies
3.—4. Tetracolporopollenites cf. occultus PF. et TH. 1953, eastern part of Podunajské niZina, Buda
facies
5.—6. Tetracolporopollenites cf. ocultus Pr. et TH. 1953, eastern part of Podunajska niZina, Buda facies
7. cf. Tetracolporopollenites (corrosion), lower Zlin beds, Magura unit
8. Tetracolporopollenites sapotoides Pr. et TH. 1953, eastern part of Podunajska nizina, Buda facies
9. Dicolpopollis sp., eastern part of Podunajska nizina, Buda facies
10. Interpollis cf. microsuppligennis W. Kr. 1961, lower Zlin beds, Magura unit
11.—12. Subtriporopollenites constans (PF. 1953) subsp. constans W. Krutzsch 1961, eastern part of
Podunajska niZina, Buda facies
13.—14. Tetracolporopollenites (Brecolpites) cf. gregussi L. Raxos1 1973, Hornonitrianska kotlina,
basal lithofacies
15. Subtriporopollenites constans (Pr. 1953) subsp. medius W. KRr. et R. VANHOORNE 1977, Hornonit-
rianska kotlina, basal lithofacies

Plate XIX
1. Subtriporopollenites constans Pr. 1953, subsp. medius W. Kr. et R. VANHOORNE 1977, variegated
beds of Kochanovce partial unit, Magura unit
2. Caryapollenites simplex (R. Pot. 1931) R. PoT. 1960, eastern part of Podunajska nizina, Buda facies
3.—4. Engelhardtioidites microcoryphaeus (R. Pot. 1931) R. Por. 1960, eastern part of Podunajska
nizina, Buda facies
5. Plicatopollis plicatus (R. Por. 1934) W. Kr. 1962, eastern part of Podunajska niZina, Buda facies
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6. Plicatopollis plicatus (R. Pot. 1934) W. Kr. 1962, variegated beds of Kochanovce partial unit,
Magura unit
7.—8. Triatriopollenites intermedius (GLApDkOvVA 1965) M. KEDVES 1974, eastern part of Podunajska
nizina, Buda facies
9.—10. Triatriopollenites pseudogranulatus (GLapkova 1965) M. Kepves 1974, lower Zlin beds,
Magura unit
11. Triatriopollenites bituites (R. Por. 1931) TH. et Pr. 1953, variegated beds of Kochanovce unit,
Magura unit
12. Momipites quietus (R. Por. 1931) D. J. NicHoLs 1973, eastern part of Podunajska niZina, Buda
facies
13. Engelhardtioidites microcoryphaeus (R. Pot. 1931) R. PoT. 1960, eastern part of Podunajska niZina,
Buda facies
14. Momipites quietus (R. Pot. 1931) D. J. NicHoLs 1973, eastern part of Podunajska niZinz, Buda
facies
15. Engelhardtioidites microcoryphaeus (R. Pot. 1931), R. Pot. 1960 lower Zlin beds, Magura unit
16.—-17. Tratriopollenites lubomirovae (GLADKOVA 1965) M. KepvEs 1974, eastern part of Podunaj-
ska nizina, Buda facies
18. Momipites quietus (R. Por. 1931) D. J. NicHoLs 1973, eastern part of Podunajské niZina, Buda
facies
19. Momipites cf. quietus (R. Por. 1931) D. J. NicHoLs 1973, eastern part of Podunajska niZina, Buda
facies

Plate XX
1. Triatriopollenites intermedius (GLADKOVA 1965) M. KeEDVEs 1974, eastern part of Podunajska
nizina, Buda facies
2.-3. Piicatopolliis plicatus (R. Pot. 1934) W. KRr. 1962, eastern part of Podunajska niZina, Buda facies
4.—-5. Momipites cf. myricioides (KrRemp 1949) W. KrutzscH 1967, eastern part of Podunajska nizina,
Buda facies
6.—7. Momipites punctatus (R. Por. 1931) E. NaGy 1969, eastern part of Podunajska nizina, Buda
facies
8.—9. Tratriopollenites minimus (GLADKOVA 1965) M. Kepves 1974, eastern part of Podunajska
nizina, Buda facies
10. Triatriopollenites fsp. A, eastern part of Podunajska niZina, Buda facies
11.—12. Tratriopollenites minimus (GLaDKOVA 1965) M. Kepves 1974, eastern part of Podunajska
nizina, Buda facies
13. Triatriopollenites cf. minimus (GLADKOVA 1965) M. KEpVES 1974, lower Zlin beds, Magura unit
(corrosion)
14. cf. Triatriopollenites, Hornonitrianska kotlina, basal lithofacies
15 Triatriopollenites cf. rurensis Pr. et TH. 1953, lower Zlin beds, Magura unit
16. Pentapollenites pentangulus (Pr. 1953), W. Kr. 1958, subsp. pentangufus W. Kr. 1962, lower Zlin
beds, Magura unit

Plate XXI

1. Polypodiaceoisporites marxheimensis (MURR. et PF. 1952) W.KRr. 1959, basal lithofacies, Liptovska
kotlina (depression)

2. Polypodiaceoisporites cf. sculptatus M. KEDVEs 1966, claystone lithofacies, Liptovska kotlina

3. Polypodiaceoisporites gracillinus E. NAGY 1963, subfsp. granoverrucatus W. Kr. 1967, claystone
lithofacies, Liptovska kotlina

4. Baculatisporites nanus (WoLF 1934) W. Kr. 1959, subsp. robustoides W. Kr. 1967, claystone
lithofacies, Liptovska kotlina

5. Laevigatosporites haardti (R. Pot. et VEN. 1934) TH. et Pe. 1953, subsp. haardti W. Kr. 1967,
claystone lithofacies, Liptovska kotlina

6. Trilites multivaliatus (Pr. 1953) W. Kr. 1959, claystone lithofacies, Liptovska kotlina

7. Polypodiisporites alienus (R. Pot. 1934) E. NaGY 1973, claystone lithofacies, Liptovska kotlina



Plate XXII

1.—2. Cicatricosisporites dorogensis R. Pot. et GeLL. 1933, globigerinous marls, Klippen Belt
Paleogene

3. Pityosporites alatus (R. PoT. 1931b) TH. et PF. 1953, globigerinous marls, Klippen Belt Paleogene

4. Cicatricosisporites chattensis W. Kr. 1961, subfsp. chattensis W. Krutzsch 1967, globigerinous
maris, Klippen Belt Paleogene

5. Pityosporites labdacus (R. Pot. 1931b) TH. et Pr. 1953, subsp. labdacus W.KRr. 1971, globigerinous
marls, Klippen Belt Paleogene

6. Ephedripites (Distachyapites) eocenipites (WODEH. 1933) W. Kr. 1961, globigerinous marls,
Klippen Belt Paleogene

Plate XXIII
1. Pityosporites alatus (R. Pot. 1931b) TH. et Pr. 1953, claystone lithofacies, Liptovska kotlina
2. Pityosporites microalatus (R. Pot. 1931b) Tx. et Pr. 1953, upper Zlin beds, Magura unit
3. Pityosporites microalatus (R. Pot. 1931b) TH. et Pr. 1953, claystone lithofacies, Spisska kotlina
(depression)
4. Pityosporites alatus (R. Pot. 1931b) TH. et Pr. 1953, eastern part of Podunajska niZina, Buda facies

Plate XXI1V
1.—2. Cedripites sp., claystone lithofacies, Spisska kotlina, upper Zlin beds, Magura unit
3. Podocarpidites podocarpoides (THG. 1958) W. Krutzscu 1971, claystone lithofacies, Liptovska
kotlina

- Zonalapollenites verrucatus W. Krutzsch 1971, globigerinous maris, Klippen Belt Paleogene

. Cycadopites sp. 2, claystone lithofacies, Liptovska kotlina

. Inaperturopollenites hiatus (R. Por. 1931b) TH. et PF. claystone lithofacies, Spisska kotlina

= VI

Plate XXV

1. Piceapollis tobolicus (PaNova 1966) W. KruTzscu 1971, claystone lithofacies, SE part of the
Sarisska hornatina (mountains), (corrosion)

2.=3. Inaperturopollenites hiatus (R. Pot. 1931) Kremp. 1949, upper Zlin beds, Magura unit, eastern
part of Podunajska niZina, Buda facies

4. Quercoidites henrici (R. Pot. 1931) R. Por. 1960, claystone lithofacies, Liptovska kotlina

5. Pityosporites alatus (R. PoT. 1931b) TH. et Pr. 1953, eastern part of Podunajska niZina, Buda facies

6. Rhoipites cf. pseudocinguium (R. Pot. 1931) R. Por. 1960, eastern part of Podunajska niZina, Buda
facies

Plate XXVI
1. Faguspollenites cf. subtilis E. NAGY, eastern part of Podunajské niZina, Buda facies
2.=3. Verrutricolporites ovalis (R. Pot. 1934) M. Kepves 1978, castern part of Podunajska niZina,
Buda facies
4.—5. Cupuliferoipollenites oviformis (R. Pot. 1931) R. Por. 1960, claystone lithofacies, Liptovska
kotlina
6. Cyrillaceaepollenites cf. megaexactus (R. Por 1931) R. Por. 1960, claystone lithofacies, Liptovska
kotlina
7. Tricoiporopollenites microhenrici (R. Pot. 1931) TH. et Pr. 1953, claystone lithofacies, Liptovska
kotlina
8. Cupuliferoidaepollenites liblarensis (TH. 1950) R. Por. 1960, eastern part of Podunajska nizina,
Buda facies
9. Quercoidites henrici (R. Por. 1931) R. Por. 1960, upper Zlin beds, Magura unit
10.—-11. Rhoipites pseudocingulum (R. Pot. 1931) R. Por. 1960, globigerinous marls, Klippen Belt
Paleogene, SE part of Sari$ska hornatina (mountains)
12. Bacutricolporites villensis (Troms. 1950) M. Kepves 1978 globigerinous marls, Klippen Belt
Paleogene
13. Polycolporopolienites sp., eastern part of Podunajska niZina, Buda facies
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14. Tricolporopollenites kruschi accessorius (R. Pot. 1934) TH. et Pr. 1953, eastern part of Podunajska
nizina, Buda facies

15. Spinaepollis spinosus (R. Pot. 1931a) W. KrutzscH 1960, claystone lithofacies, SE part of Sarisska
hornatina

16.—17. Monocolpopollenites tranquillus (R. PoTt. 1931) Pr. et TH. 1953, globigerinous marls, Klippen
Belt Paleogene, claystone lithofacies, SE part of Sari$ska hornatina

Plate XXVII
1. Arecipites sp. 2, claystone lithofacies, Liptovska kotlina
2.—3. Alnipollenites verus (R. Pot. 1931b) emend. R. Pot. 1960, eastern part of Podunajska niZina,
Buda facies
4. Momipites punctatus (R. Pot. 1931) E. NaGy 1969, claystone lithofacies, SE part of Sarisska
hornatina
5.—6. Momipites punctatus (R. Pot. 1931) E. NaGgy 1969, claystone lithofacies, SE part of Saridska
hornatina
7.—8. Momipites cf. punctatus (R. Pot. 1931) E. NAGY 1969, (corrosion) claystone lithofacies, SE part
of Sarisska hornatina
9.—10. Tratriopollenites bituites (R. PoT. 1931) TH. et Pr. 1953, claystone lithofacies, Spisska kotlina,
Liptovska kotlina
11. Momipites myricoides (KrRemp. 1949) W. Kr. 1971, eastern part of Podunajska nizina, Buda facies
12. Triatriopollenites coryphaeus (R. Pot. 1931) Pr. et TH. 1953, claystone lithofacies, SE part of
Sari$ska hornatina
13.—14. Engelhardtioidites microcoryphaeus (R. Pot. 1931) R. Por. 1960, claystone lithofacies,
Liptovska kotlina, SE part of Sari$ska hornatina
15. “Tratriopolienites” hannoverensis W. KRr., eastern part of Podunajska nizina, Buda facies (re-
sedimented species from underlying sediments)

Plate XXVIII
1.—2. Caryapollenites simplex (R. Pot. 1931) R. Pot. 1960, claystone lithofacies, Liptovska kotlina,
upper Zlin beds, Magura unit
3. Carpinuspollenites carpinoides (Pr. 1953) E. NAGY 1969, claystone lithofacies, Liptovska kotlina
4. Intratriporopollenites cf. insculptus Mai 1961, Malcov beds, Magura unit
S. Plicapollis fsp., claystone lithofacies Liptovska kotlina (resedimented pollen grain from the Upper
Cretaceous)
6. Trudopollis fsp., claystone lithofacies, Liptovska kotlina (resedimented pollen grain from the Upper
Cretaceous)
7. Pseudooculopollis fsp., claystone lithofacies, Liptovska kotlina (resedimented pollen grain from the
Upper Cretaceous)
8. Oculopollss fsp., claystone lithofacies Liptovska kotlina (resedimented pollen grain from the Upper
Cretaceous)
9. cf. Interpollis, claystone lithofacies, Liptovska kotlina (resedimented pollen grain)
10.—11. Classopollis classoides Pf. 1953, Papin beds, Dukla unit, claystone lithofacies, SE part of the
Sarisska hornatina (mountains), (resedimented pollen grains — Upper Trias — Lower Cretaceous)
12. cf. Classopollis, claystone lithofacies, Spisska kotlina (resedimented pollen grain)

Plate XXIX

1.—2. Polypodiisporites alienus (R. Pot. 1934) E. NaGy 1973, flysch lithofacies, Liptovska kotlina

3. Baculatisporites quintus (WoLr 1934) W. Kr. 1959, Malcov beds, Magura unit

4. Zlivisporis dorogensis (Kps. 1961) L. Rakosi 1973, flysch lithofacies, Hornonitrianska kotlina
(depression)

5. Toroisporis (Toroisporis) eocenicus M. KEDVES 1966, fsp., Krosno beds, Dukla unit

6. Laevigatosporites haardti R. Pot. et VEN. 1934, subfsp. hardtoides W. Kr. 1967, flysch lithofacies,
Liptovska kotlina




Plate XXX

L

2
3.
4
5

6.

Polypodiisporites histiopteroides (W. Kr. 1962) E. NaGy 1973, flysch lithofacies, Liptovska kotlina

. Trilites paravallatus (W. Kr. 1959) W. Kr. 1967, flysch lithofacies, Liptovské kotlina
Baculatisporites quintus (TH. et Pr. 1953) W. Kr. 1967, flysch lithofacies, Hornonitrianska kotlina
. Sciadopityspolienites verticilatiformis (Zauer 1960) W. Kr. 1971, SE part of Sarisska hornatina

. Inaperturopollenites hiatus (R. Por. 1931) TH. et Pr. 1953, flysch lithofacies, Hornonitrianska
kotlina

Sciadopityspollenites serratus (R. Port. et VEN. 1934) THIERGART 1937, flysch lithofacies, Liptovska
kotlina

Plate XXXI

1.
2.

Zonalapollenites maximus (RaAtz 1937) W. Kr. 1971, flysch lithofacies, Liptovska kotlina

Sciadopityspollenites verticillatiformis (ZAUer 1960) W. Kr. 1971, flysch lithofacies, Spisska

kotlina (depression)

. Zonalapollenites maximus (Raatz 1937) W. Kr. 1971, Malcov beds, Magura unit

. Sciadopityspollenites serratus (R. PoT. et VEN. 1934) THIERGART 1937, flysch lithofacies, Hornonit-
rianska kotlina

. Cupressacites bockwitzensis W. Kr. 1971, flysch lithofacies, SE part of Sarisska hornatina

. Sciadopityspollenites serratus (R. Pot. et VEN. 1934) THIERGART 1937, flysch lithofacies, Liptovska

kotlina

Plate XXXII

1
2

4
5
6

. Piceapollis tobolicus (PANOvA 1966) W. KrutzscH 1971, flysch lithofacies, Spisska kotlina

.—3. Monocolpopollenites tranquillus (R. Pot. 1934) Pr. et TH. 1953, Krosno beds, Dukla unit, flysch
lithofacies, Liptovska kotlina

. Pityosporites alatus (R. Pot. 1931b) TH. et Pr. 1953, flysch lithofacies, Spisska kotlina

. Arecipites granulatus (Kepves 1961) M. Kepbves 1974, flysch lithofacies, Liptovska kotlina

. Arecipites granulatus (Kepves 1961) M. Keoves 1974, Malcov beds, Magura unit

Plate XXXIII

(= S S

. Fususpollenites fusus (R. Pot. 1931) M. Kepves 1978, flysch lithofacies, Liptovska kotlina

. Cupuliferoipollenites pusillus (R. Pot. 1934) R. Pot. 1960, flysch lithofacies, Liptovska kotlina

. Cupuliferoipollenites oviformis (R. Pot. 1931) R. Por. 1960, Krosno beds, Dukla unit

. Cupuliferoidaepollenites liblarensis (TH. 1950) R. Pot. 1960, Krosno beds, Dukla unit

. Tricolporopollenites microhenrici (R. Pot. 1931) W. Kr. 1961, flysch lithofacies, Liptovska kotlina

.—7. Cyrillaceaepollenites megaexactus (R. Pot. 1931) R. Por. 1960, flysch lithofacies, Liptovské
kotlina

. Aceripollenites sp. flysch lithofacies, Liptovska kotlina

. Rhoipites pseudocingulum (R. Pot. 1960, flysch lithofacies, Liptovska kotlina

. Tetracolporopollenites sapotoides Pr. et TH. 1953, flysch lithofacies, Spisska kotlina

. Momipites myricoides (Kremp 1949) W. Kr. 1971, flysch lithofacies, Liptovska kotlina

. Trivestibulopollenites betuloides 1953, flysch lithofacies, Liptovska kotlina

. Plicatopoliis plicatus (R. Pot. 1934) W. Kr. 1962, flysch lithofacies, Liptovska kotlina

. Platycaryapollis flagellus W. Kr. 1967, flysch lithofacies, Liptovska kotlina

. Engelhardtioidites microcoryphaeus (R. PoT. 1931) R. Pot. 1960, flysch lithofacies, Spi§sk4 kotlina

. Trivestibulopollenites betuloides Pr. 1953, flysch lithofacies, Liptovska kotlina

. Caryapollenites simplex (R. Pot. 1931) R. Por. 1960, flysch lithofacies, Spisska kotlina (corrosion)

. Caryapollenites simplex (R. Pot. 1931) R. Por. 1960, flysch lithofacies, Liptovska kotlina

. Multiporopolienites maculosus (R. PoT. 1931) TH. et Pr. 1953, flysch lithofacies, Hornonitrianska
kotlina

Plate XXXIV

1

. Caryapolienites simplex (R. Pot. 1931) R. Pot. 1960, flysch lithofacies, Spisska kotlina

2. Polyatriopollenites stellatus (R. Pot. 1931) Pr. 1953, flysch lithofacies, Liptovska kotlina
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3.—4. Alnipollenites verus (R. Pot. 1931) emend. R. Pot. 1960, flysch lithofacies, Liptovska kotlina,
SE part of Sarisska hornatina
5. Intratriporopollenites cf. insculptus Mai 1961, Malcov beds, Magura unit
6. Intratriporopollenites insculptus Mai 1961, flysch lithofacies, Liptovska kotlina
7. Multiporopollenites cf. maculosus (R. Pot. 1931) TH. et Pr. 1954, flysch lithofacies. Hornonitrianska
kotlina
8. Ulmipollenites undulosus Wolf 1934, flysch lithofacies, Liptovska kotlina
9. Slowakipollis cf. hipophaeoides W. Kr. 1962, flysch lithofacies, Liptovska kotlina
10. Corsinipolienites ex. gr. oculusnoctis (THIERG. 1940) NAKOMAN, 1965, upper Zlin beds, Magura unit
| 11.-12. Pseudooculopollis fsp. flysch lithofacies, Spisskd kotlina, Homonitrianska kotlina (re-
sedimented from the Upper Cretaceous)

Plate XXXV
1. Leiotriletes maxoides W. Kr. 1962, subfsp. maximus (Pr. 1953) W. Kr. 1959, slightly sandy maris
(Stdrovo 1.417,0-421,0 m)
2. Triplansporites cf. sinomaxoides W. Kr. 1962, variegated coal-bearing beds (Obid-13,
185,0—186,3 m)

Plate XXXVI

1. Leiotriletes dorogensis (M. Kepves 1960) M. Kepves 1961. foraminiferal marls (Kovacov II.
115,0-117,0 m)

2. Leiotriletes adriennis (R. Pot. et GeLL. 1933) W. KRr. 1959, var. pseudodivisus W. Kr. 1959,
variegated coal-bearing beds (obid-13, 261,0—-262,0 m)

3. Leiotriletes adriennis (R. PoT. et GeLL. 1953) W. Kr. 1959, variegated coal- bearing beds (Obid-13,
261,0—-262,0 m), slightly sandy claystones (Stirovo-1, 540,6 -545.3 m)

4. Leiotriletes microadriennis W. Kr. 1959, fvar. triplan M. KepvEes 1961 variegated coal-bearing beds
(Obid-13, 192,20-192,70 m)

5. Leiotriletes cf. neddenoides W. Kr. 1962, foraminiferal marls (Obid-13, 52,0-53.0 m)

Plate XXXVII

1. Baculatisporites quintus TH. et PF. 1953) W. Kr., 1959, variegated coal-bearing beds (Obid-13,
261,0—-262,0 m)

2. Leiotriletes adriennis (R. Pot. et GELL. 1933) W. Kr. 1959, fvar. pseudotriplan M. Kepves 1961,
variegated coal-bearing beds (Obid-15, 185,80—186,20 m)

3. Ischyosporites asolidus (W. Kr. 1959) W. Kr. 1967, foraminiferal (Obid-13, 46,30—47,30 m)

4. Cicatricosisporites dorogensis R. PoT. et GeLL. 1933, variegated coal-bearing beds (Obid-13.
192,20-20-192,70 m)

5. Echinatisporis longechinus W. Kr. 1959, foraminiferal marls (Obid-13, 52,0-53,0 m)

Plate XXXVIII

1. Baculatisporites gemmiclavatus W. Kr. 1959, foraminiferal marls (Obid-13, 52,0-53,0 m})

2. Foveatriletes sp., variegated coal-bearing beds (Obid-13, 261,0—262.0 m)

3. Polypodiaceoisporites seidewitzensis W. Kr. 1967, variegated coal-bearing beds (Obid-13.
261,0—-262,0 m)

4. Polypodiaceoisporites cf. saxonicus W. Kr. 1967, variegated coal-bearing beds (Obid-13,
273,0-276,0 m)

5. Polypodiaceoisporites sp., foraminiferal marls (Obid-13, 52,0—53,0 m)

6. Retitriletes sernoensis W. Kr. 1963, thin pellitic intercalations in grey disintegrating sandstones with
carbonized plant rests (St-1, 417,0—421,0 m)

Plate XXXIX
1. Polypodiaceoisporites lusaticus W. Kgr. 1967, variegated coal-bearing beds (Obid-13,
147,0~148.0 m)
2. Verrucingulatisporites undulatus E. NAGY 1963, foraminiferal marls (Obid-13, 52,0—53,0 m)
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3.

—5. Polypodiisporites alienus (R. Por. 1934) E. Nagy 1973, variegated beds (Obid-13,

261,0-262,0 m) sandy marls (K-II, 102,0—104,0 m)

4. Laevigatosporites haardti (R. Por. et VEN. 1934) TH. et Pr. 1953, subfsp. haardti W. Kr. 1967,
foraminiferal marls (Obid-13, 52,0—53,0 m)
6. Polypodiisporites favus (R. Por. 1933) subfsp. favus (W. Kr. 1967) E. Nacy 1973, variegated
coal-bearing beds (Obid-13, 262,0—-263,0 m)
Plate XL
L. Piceapoliis tobolicus (PANOVA 1966) W. Kr. 1971, sandy marls (K-I1, 28,0—29.0 m)
2. Podocarpidites sp., foraminiferal marls (Obid-13, 52,0~53,0 m)
3. Podocarpidites podocarpoides (THIERG. 1958) W. Kr. 1971, foraminiferal marls (Obid-13,
51,0-52,0 m)
Plate X1
1. Abiespollenites absolutus THIERGART 1937, foraminiferal marls (Obid-13, 52,0—-53,0 m)
2. Zonalapollenites maximus (Raatz 1937) W. Kgr. 1971, foraminiferal marls (Obid-13,
51,0-52,0 m)
3. Inaperturopollenites hiatus (R. Pot. 1931) Kremp 1949, pellitic intercalations in disintegrating
sandstones (St-1, 540,6—545,3 m)
4. Inaperturopoilenites dubius (R. PoT. et VEN. 1934) TH. et Pr. 1953, variegated coal-bearing beds
(Obid-13, 192,20—-192,70 m)
Plate XLII
1. Ephedrites (Distachyapites) tertiarus W. KrutzscH 1970, foraminiferal marls (Obid-13,
52,0-53,0m) :
2. Cycadopites of. gracilis W. Krurzsch 1970, foraminiferal maris (Obid-13, 52,0-53.0 m)
3. Sciadopityspollenites serratus (R. Pot. et VEN. 1934) R. Por. 1958, sandy marls (Kovacov-1I,
77,0 m)
4.—5. Monocolpopollenites tranquillus (R. Por. 1934) Pr. et TH. 1953, pellitic intercalations in
disintegrating sands (Stirovo-1, 597,7—599,0 m: 417,0-421,0 m)
6. Arecipites granulatus (M. Kepves 1961) M. Kepves 1974, pellitic intercalations in disintegrating
sandstones (Stirovo-1, 417,0—421,0 m)
7.—8. Tricolporopolienites microhenrici (R. Pot. 1931) W. Kr. 1961, variegated coal-bearing beds,

(Obid-13, 192,20—-192,70 m)

9.—10. Quercoidites henrici (R. Pot. 1931a) R. Por. 1960, slightly sandy claystones (Stirovo-1,

xi.

437.90-439,20 m), grey marlstones (Kova¢ovo-I1, 434,0 m)
Cupuliferoidacpollenites quisqualis (R. Por. 1934) R. Por. 1960, foraminiferal marls (Obid-13,
52,0-53,0m)

12. Tricolporopollenites asper (TH. et Pr. 1953) W. Kr. 1961, slightly sandy claystones (Stirovo-1,
437,9-439,20 m)

13. Fususpollenites fusus (R. Por. 1931) M. Kepves 1978, slightly sandy claystones (Stdrovo-1,
437,90-439,20 m)

14. Fususpoilenites fusus {(R. Por. 1931) M. Kepves 1978, slightly sandy claystones (Stirovo-1,
467,40—469,80 m)

15. Bacutricolporites villensis (THoms. 1950) M. Kepves 1978, slightly sandy claystones (Stirovo-1,
46—-469,80 m)

Plate XI.ITI

1. Cupuiiferoipollenites oviformis (R. Por. 1931) R. Por. 1960, foraminiferal marls (Obid-15,

37,40-38,40 m)

2. Intrabaculitricolporites porasper (Pr. 1953) M. Kepves 1978, slightly sandy claystones (Stirovo-1,

3.

467.40-469,80 m)
Rhoipites pseudocingulum (R. Por. 1931) R. Por. 1960, slightly sandy claystones (Stdrovo-1,
437,90-439,20 m)
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4. Cyrillaceaepollenites megaexactus (R. Por. 1931) R. Por. 1960, gray marlstones (Kovacov-II,
434,0 m)
5. Hexpollenites margaritatus (R. Pot. 1931) THG. 1937, f. medius Pr. et TH. 1953, slightly sandy
claystones (Stirovo-1, 467,4—469,8 m)
6. Tricolporopollenites kruschi accessorius (R. PoT. 1934) TH. et Pr. 1953, variegated coal-bearing
beds (Obid-13, 143,0—144,0 m)
7. Ilexpollenites margaritatus (R. Pot. 1931) TH. 1937, grey slightly sandy claystones (Stirovo-1,
467.4-469,.8 m)
8. Tetracolporopolienites cf. obscurus Pr. et Th. 1953, slightly sandy claystones (Stdrovo-1,
437,90—439,20 m)
9. ?Periporopollenites stigmosus (R. Pot. 1931) TH. et Pr. 1953, foraminiferal marls (Obid-13,
52,0—53,0(m)
10.—11. Caryapolienites simplex (R. Por. 1931) R. Pot. 1960, slightly sandy marls (Kovacov-II,
104,0—106,0 m), variegated sandstone beds (Obid-15, 146,0—147,0 m).
12. Polyatriopollenites stellatus (R. Pot. 1931) Pu. 1953, slightly sandy claystones (Starovo-1,
540,60—545,30 m)
13. Tetracolporopollenites (Brecolpites) c.f gregussi L. Rakosi 1973, foraminiferal marls (Obid-13,
46,30-47,30 m)

Plate XLIV

1. Triatriopollenites bituites (R. Por. 1931) TH. et Pr. 1953, foraminiferal marls (Obid. 13,
52,0~-53,0 m)

2. Plicatopollis plicatus (R. Por. 1933) W. Kr. 1962, pellitic intercalations in disintegrating sandstones
(Stirovo-1, 597,70—599,90 m)

3. Platycaryapollis flagellus W. Kr. 1967, foraminiferal marls (Obid-13, 52,0—53,0 m), slightly sandy
claystones (Stirovo-1, 467,40—469,80 m)

4. Engelhardtioidites microcoryphaeus (R. Pot. 1931) R. Pot. 1960, foraminiferal marls (Obid-13,
52,0-53,0m)

5. Momipites myricoides (Kremp 1949) W. Kr. 1967, variegated coal-bearing beds (Obid-13,
261,0—-262,0 m)

6. Intratriporopollenites insculptus Ma1 1961, foraminiferal marls (Kovacov-II, 242,0—243,0 m)

7. Intratriporopollenites instructus (R. Pot. 1931) TH. et Pr. 1953, peliitic intercalations in grey
disintegrating sandstones (Stiarovo-1, 540,60—545,30 m)

8.—9. Trivestibulopollenites betuloides Pr. 1953, variegated coal-bearing beds (Obid-13,
52,0-53,0m)

10. Carpinuspollenites carpinoides (Pr. 1953) E. NaGy 1969, variegated coal-bearing beds (Obid-13,
192,20-192,70 m)

11. Ulmipollenites undulosus WoLr 1934, foraminiferal marls, (Kovacov-11, 120,0-122,0 m)

12. Alnipollenites sp., foraminiferal marls (Obid-13, 52,0—53,0 m)

13., 16. Anipollenites verus R. Pot. 1934, variegated coal-bearing beds (Obid-13, 192,20-192,70 m)
foraminiferal marls (Obid-13, 52,0—-53,0 m)

14.—15. Interporopollenites fsp., slightly sandy claystones (Stirovo-1, 437,90—439,20 m), pellitic
intercalations in disintegrating sandstones (Starovo-1, 540,60—545,30 m), resedimented pollen
grain)

17. Trudopollis sp. (pollen grain resedimented from the Upper Cretaceous)

Reviewed: N. Gabrielova
Translated: E. Jassingerova
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Zapadné Karpaty, sér. paleontologia 5, p. 75-93, Geol. Ust. D. Stiira, Bratislava, 1980

EvA PLANDEROVA

Monosaccate pollen of genera Potonieisporites Bharadw.
and Striomonosaccites Bharadw. from the Autunian
(Oslavany near Brmo)

2 text-fig., 32 plantes (XLV—-LXXVI)

Abstract. I present description of the Autunian genera Potonieisporites BHARADW. and Striomonosac-
cites Bharadw. from the locality Oslavany near Brno. 1 describe five new species from the genus
Potonieisporites, namely Potonieisporites rotundus n. sp., Potonieisporites doubingeri n. sp., Potonieis-
porites sivakin. sp., Potonieisporites schwartsmani n. sp., Potonieisporites minimus n. sp. From the genus
Striomonosaccites four new species are described : Striomonosaccites nigratus n. sp., Striomonosaccites
oslavanensis n. p., Striomonosaccites major n. sp., Striomonosaccites striatus n. sp. Presented are also
described species of these genera, characteristic of the Lower Permian of the Euro-American biopro-
vince.

Results of palynological investigation in the Rosice — Oslavany coal basin show that
microflora in the bed succession studied is very rich in species. I have found
particularly well preserved microflora in younger Lower Permian grey schists.
Species of monosaccate pollen representative of genera Potonieisporites, Florinites,
Nuskoisporites and Striomonosaccites are most plentiful. They are significant also
for biostratigraphical research of Late Paleozoic rocks in Euro-American Permian
bioprovince. So I decided to do morphological description of species from two
biostratigraphically significant genera of Autunian microflora in the first stage of
work. In our country the Autunian microflora has not been examined from that
region neither from the Carpathians so far. The genera are richer in species than
those quoted in literature, and many species of these genera have not been described
as yet.

For the specimens examined, the whole profile of a blackcoal seam in a mine at
Rosice was sampled as well as overlying Lower Permian schists in an exposure at
Oslavany (a cut of the Oslava river).

Dr. L. MALY senior geologist in the Rosice—Oslavany Mines is to receive my
heartiest thanks for offering me special information about the deposit, the overlaying
beds, and for his aid at sampling.

I also want to express my sincere thanks to Dr. Sivak from Palynological
Laboratory in Montpellier in France for his special advice at preparation of samples
for scanning electron microscopy.

RNDr. E. PLANDEROVA, CSc., Geologicky Ustav Dionyza Stira, Mlynska dolina 1, 809 40 Bratislava.
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A brief geological — lithological description of locality and bed sequence studied.

The bed sequence under study is a part of the Boskovickd brazda (trench) in
Moravia. The trench extends from Moravsky Krumlov through Rosice-Kufim,
Tisnov to Boskovice and to Moravska Trebova (Fig. 1).

According to V. HAVLENA (1964) sedimentation in the Rosice — Oslavany vertical
depression commenced in the Uppermost Stephanian.

Above basal conglomerates a green — grey lacustrine complex deposited to fill
a shallow crystalline depression. In the Rosice — Oslavany complex of beds are
alternant conglomerate — sandstone — siltstone — sandstone — siltstone cycles. In
the upper part of the complex are also claystones, coal clays and coal seams. In the
top cycle are representatives of the genus Callipteris, and it is therefore placed on
the Stephanian — Autunian boundary. Deeper drill holes down to the basement
encountered the Stephanian C. The Stephanian beds contain the following macroflo-
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Fig. 1 Sketch-map of localities. 1 — biotite orthogneiss, Bite§ orthogneiss, granulite, 2 — Phyllite, 3

— Stephanian, lower red waste, 4 — lower red waste, 5 — biotite granodiorite, partly schistose granite, 6
— hornbiendite, 7 — diorite, 8 — Lower Miocene, 9 — samples for palynological research.

Taken from geological map 1:200 000 M—33—XXIX — Brno.
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ral species: Annularia sphenophylloides, A. stellata, Sphenophyllum longifolium, S.
oblongifolium, Sigillaria brardi, Pecopteris arborescens, P. candolleana, P. cyathea,
P. densifolia, P. feminaeformis, P. hemitellioides, P. lepidorachis, P. polypodioides,
P. unita, Dicksonites pluckeneti, Pseudomariopteris busqueti, Odontopteris minor,
O. osmundaeformis, O. subcrenulata, Alethopteris bohemica, Linopteris germani.
The Stephanian beds are overlayed by Lower Permian beds and by Quaternary
sedimentary rocks.

Above the Ist., uppermost coal seam are grey deposits up to 180 m in thickness.
Theyare shallow-water lacustrine sedimentswith intercalations of lacustrine delta-ty-
pe arcoses, sandstones and conglomerates. Bituminous marlstones are key horizons
of the filling. They contain Lower Autunian flora and fauna of no biostratigraphical
significance (V. HavLENA 1964). Typical representatives of the flora are : Annularia
stellata, Sphenophyllum oblongifolium, Pecopteris arborescens, P. cyathea, P.
hemiteloides, Mixoneura neuropteroides, Linopteris germani, Callipteris conferta,
C. naumani, C. nicklesi, C. lyratifolia, C. jutieri, Taeniopteris multinervis, T.

Monotonous red — brown and brown cycles of the type
TT - T| of sandstone and arcose conglomerate with coal — and
3 atla bituminous claystones

S
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asvcay

x  Horizons sampled for palynological research — exposure of Autunian beds on the
x  banks of the river Oslava in Oslavany.
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Fig. 2. Schematic litological profile of the Rosice — Oslavany basin (according to V. HAVLENA 1964).
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jeiunata, and Walchia : Lebachia piniformis, L. parvifolia, L. speciosa, Erestioden-
dron filiciforme. The Lower Permian microflora is from an exposure of overlaying
brown beds containing dominantly bituminous clays in the cut of the r. Oslava at
Oslavany, fig. 2). 1 had ten samples from the whole profile. They contained well
preserved microflora typical of the Lower Autunian. Monosaccate and bisaccate
pollen, and representatives of the genus Vittatina were dominant. There were no
spores of Pteridophyta. Here I want to give paleontological description of some
genera ; biostratigraphical characteristic of microflora will be treated elsewhere.
Now I will present morphological characteristic of two genera, significant biostrati-
graphically and most plentiful in microfloral assemblage from the locality studied.
They are the genera Potonieisporites BHARADW. (1954) known from the Upper
Stephanian and Lower Permian throughout the world, and Striomonosaccites
BHARADW. 1962. It is less frequent, unknown in Europe and restricted to the Upper
and Middle Permian.

Pollenites PoroniE 1941

Saccites EroTmMAN 1947

Moneosaccites (CrrraLey) Por. Kremr1954
Potonieisporites BHARADW. 1954

Genotype : Potonieisporites novicus BHARADW. 1954

Pollen grains of various species of the genus are provided with one air sac loosely
fitted to central body. Their shape varies from circular to oval and elongated-oval.
Monolete scar in central body is typical, its length being the species character. The
colouring of central body, dark folds of the exine of central body and their
arrangement are also typical. Structure of exine of the air sac is infrareticulate.
Species of the genus appear since the Westphalian B and it is most frequent in the
Autunian according to J. DouBINGER'S (in A. Bouroz — J. DoUBINGER 1975)
biostratigraphical data on the Stephanian — Permian boundary. Many representa-
tives of the genus were at Oslavany near Brno in schists overlaying in turn the
Stephanian coal seams of the Rosice — Oslavany coal basin.

Some species of the genus are identic with macrofossil species Lebachia piniformis
Frorin and Walchianthus cylindraceous FLORIN since pollen of the genus Potonieis-
porites were found in situ together with fructification organs of the above species.

I have found the following species which were partly described and are partly new :

Potonieisporites novicus (BHARADW. 1954) BHARADW. 1964

Potonieisporites bhardwaji Remy 1961

Potonieisporites solidus f. magnus SvarTsman 1976

Potonieisporites rotundatus n. sp.

Potonieisporites enormis SvARTSMAN 1976

Potonieisporites doubingeri n. sp.

Potonieisporites grandis TscHUDY et Kos.

Potonieisporites sivaki n. sp.
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Potonieisporites bilateris SINGH 1964
Potonieisporites svartsmani n. sp.
Potonieisporites minimus n. sp.
Potonieisporites sp. A

The generic description is added description of exine microstructure after
examination by SEM at multiple magnification. Microstructure of exine in the
central body is chagrenate, fine-granulate. Among species are differences in size and
density of granules. Microstructure of air sac is indistinct ; arrangement of structural
elements is variable. In parts distinct infrareticulate microstructure passes into
grooved structure.

Potonieisporites novicus BHARADW. 1954
PL XLV, Fig. 1-3,PL. XLVI, Fig. 1, 3

Holotypus: Potonieisporites novicus BHARADW. 1954 N. Jahrbuch f. Geol. u.
Paldont. Mh. |, p. 512—-525.

Pollen grains of the species are characterized by dark folds of exine on the perifery
of the central body, by 2—3 vertical folds of exine, crossing monolete scar of a size up
to 2/3 of the central body of pollen grain. Microstructure of air sac is infrareticulate,
on proximal side partly passing into elongated costate structure. Central body is
grooved with scarce granules (lu in size) both on the central body and on air sac.
Botanically the species corresponds to Lebachia piniformis (SCHLOTHEIM) FLORIN
according to M. KaLiBovaA (1978).

The species is in the Upper Carboniferous and Lower Permian. D. C. BHARADWAJ
(1956) found it in the Stephanian C: M. KaLBova (1978) in the Stephanian of the
Jelenice beds and Kounov beds at Kladno ; J. JErzykiewicz (197. ) on the Stepha-
nian Autunian boundary. Most data about the occurrence of the species in the
Autunian in Europe were quoted by J. DouBINGER (1974, 1975). In our country the
species occurred in the Stephanian D — and Autunian of the Nizke Tatry
(mountains) (E. PLANDEROVA 1979 in lit.).

In the Soviet Union K. INosova and A. CH. KruziNa—E. G. SCHWARTSMAN (1976)
found the species in the Upper Carboniferous and Lower Permian in the Don region.
J.Z.FADDEJEVA (1975) found it in the Lower Permian of the southern Peri-Uralian
region. M. S. Bars (1969) also found it in the Lower Permian and Upper
Carboniferous in Canada. So the species is geographically widely distributed, being
most plentiful in the Lower Autunian, scarce in the Upper Carboniferous. It is very
frequent in the samples from Oslavany near Brno.

Potonieisporites bharadwaji Remy 1961
PI. XLVII, Fig. 1-2, P1. XLVIII, Fig. 1-3

Holotypus: Potonieisporites bharadwaji R. Remy and W. REmy
Monatsberichte Deutsch. Akad. d. Wiss. Remy 1961, p. 500, p. 4. Fig. 4—6.
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Besides basical generic characters there is a dark fold of exine on perifery of the
central body, opposite to the air sac. Monolete scar is as long as longitudinal axis of
the central body is irregular, horizontally grooved. Grooves are separated from one
another by narrow furrows. On its contact with the central body the exine is pitted.
The whole exine is finely granulate.

R. Remy (1961) found the species in the Lowermost Autunian. It is frequent in
Europe, mainly in the Upper Stephanian and Lower Autunian in France (J.
Doueincer 1973). R. CocouEL, J. DOUBINGER, S. LoBoziak (1976) found it in the
Lower Autunian in Spain. The species is characteristic of palynomorph assemblages
typical of the Autunian of Western Europe, according to C. CLAYTON, R. CocQUEL et
al. (1977). It is not mentioned in publications from Eastern Europe. In our country it
was in the Stephanian in the Nizke Tatry (mountains) (E. PLANDEROVA in lit.). In
Oslavany near Brno the species is less frequent than P. novicus.

Potonieisporites solidus SCHWARTSMAN 1976 {. bianca n. f. sp.
Pl. XLIX, Fig. 1-2, Pl. L, Fig. 1-3

Holotypus: P. solidus E. G. ScHwArTsMAN in K. J. INosova, A. Ch. KruziNa—E.
G. ScawarTsMAN 1976, p. 98, P1. X, Fig. 7.

"The specimen has a monolete scar extending to 1/2 or 2/3 of the central body. On
the distal and the proximal sides of the pollen grain are dark folds of exine opposite to
air sac. Monolete scar is also joined with a dark fold of exine. As for size, the species
belongs among the forms magnus according to E. G. ScHwaRTsMaN (1976) only the
central body of the species described is darker than air sac. Our form species is
135 X 85 win size, its central body is 100 X 70 p and its air sac does not differ from
central body in colour. The wall of exine seems as thin as that of air sac. On the
proximal side the structure of body is reticulate in places. Examination by SEM
showed microstructure of central body with irregular shallow folds of exine. The
folds from vaguely confined fields. On air sac are some radial thickenings of exine
running from the central body to the margin of air sac. According to E. G.
ScHWARTSMAN (1976) P. solidus magnus occurred from the Middle Carboniferous to
the Lower Permian. It is scarce in Oslavany near Bmo.

Potonieisporiies rotundus 1. Sp.
Pl. L1, Fig. 1-2; PL. L1J, Fig. 1-3

Holotypus: Bratislava, Dionyz Stir Institute of Geology, prep. No. 178 (PL. LI,
Fig. 1-2).

Locus typicus: Oslavany near Brno (Fig. 1)

Stratum typicum: Autunian, bituminous marlstones.

Derivatio nominis: According to round pollen grain.

Description of pollen grain: The pollen grain, its central body and air sacare
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circular. Size : 90 p. Size of central body : 68—70 p. Monolete scar extends to 4/5 of
the body of pollen grain. Central body is dark, thin air sac is lightbrown. Around
central body, opposite to air sac is a dark fold of exine. There are other brown folds
on the body, forming dark and light areas. Structure of air sac is infrareticulate with
radial rays running loosely to the margin of air sac. Microstructure of central body is
intensely grooved horizontally. In places, microstructure is foveolate, with openings
about 2 p in size. On air sac are also some smaller foveolate openings.

Our specimen differs from P. bilateralis SINGH (1964) in shape, size and dark
central body.

Occurrence: quite frequent in the Lower Autunian in Oslavany near Brno.

Potonieisporites enormis SCHWARTSMAN 1976 f. sp. radiatus n. fsp.
PL. LIII, Fig. 1,2; P1. L1V, Fig. 1-3

Holotypus: P. Enormis E. G. ScHwArRTsMAN in K. I. INosova, A. Ch. Kruzina,
E. G. ScHWARTSMAN 1976.
p. 104, Pl. XII., Fig. 3—4

Our description is in accordance with that by E. G. ScHWARTSMAN. Size of the species
is 135 X 95 .

The species is typically large, its monolete scar extends to 5/5 of the central body of
pollen grain. Dark folds of exine on both the distal and the proximal sides are on the
periphery of the central body opposite to air sac and along monolete scar. It differs
from other species also in structure of air sac: it is more conspicuously reticulate.
Examination by SEM showed that microstructure of the central body is almost
smooth, multiple magnification shows fine horizontal grooves, shallow tight pits and
tiny granules not larger than 0,5 p. Thick muri on air sac are trimming the reticules.
In contrast to the species described, on our specimen there are radial thickenings of
exine on air sac. They run from the periphery of the central body to the air sac
margin. Because of this morphological character I have introduced new fsp.
“radiatus”. According to E. G. ScHWARTSMAN (1976) the species is plentiful and
characteristic of the Lower Permian, more exactly P; —sl. in the Don black-coal
basin.

On the locality Oslavany near Brno were some specimens of the species. Neither
on the Carboniferous of the Nizke Tatry mountain, nor in Western Europe were any
finds of the species.

Potonieisporites doubingeri n. sp.
PL. LV, Fig. 1,2; PL. LVI, Fig. 1-3

Holotypus: at Dionyz Stdr Institute of Geology, prepar. No. 211, PI. LV, Fig.
1—-2

Locus typicus: Oslavany near Brno (Fig. 1)

Stratum typicum : Autunian — bituminous marlstones.

Derivatio nominis: According to French palynologist J. DOUBINGER.
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Specics description: Shape of pollen grain: oval — elongated. Size:
145 x 90 p. Exines of central body and air sac are of the same colour. Dark-brown
irregular folds are on the periphery of the central body and on the margins of
monolete scar. The scar extends to 3/4 of the central body. Structure of air sac is
infrareticulate. On the proximal side reticules are larger. Dark folds of exine are less
distinct on the proximal than on the distal side.

Examination of pollen grain by SEM shows microstructure of protubering
irregular muri forming areas of shallow pitted structure which could indicate
a verrucate structure. Exine below monolete scar is smooth, finely granulate. Air
sacs have radial projections from central body to margins of air sacs.

It differs from P. rimosus SHWARTSMAN 1976 in horizontal irregular folds along
monolete scar and radial projections on air sacs.

Potonieisporites grandis TscHUDY et Kos.
Pl LVIL, Fig. 1, 2

Holotypus: P. grandis TscHUDY et KOSANKE 1966, p. 69, p. 2. fig. 50, 52—-53.
Our specimen corresponds to the species described. Its size ranges from 125 to
120 n. Central body is either oval, pointed — like that of the holotype R. H.
TscHipy—M. Kos, PL 2, fig. 53) or oval and rounded on the ends of longitudinal axis
(1. H. TscHupy—M. Kos. pl. 2, Fig. 50). This is evidently not regarded as a character
iceisive for distinguishing subspecies. Air sacis broad in comparison with the central
v which 1s 85 X 50 p. Longitudinal dark folds along monolete scar all over the
niral body are characteristic of the species. R. H. TscHupy and R. M. KOSANKE
:66) found it in the Lowermost Permian in Texas. R. I. Inosova, A. Ch. KruziNna

. (. ShwarTsMAN (1976) found scarce specimens in the Upper Stephanian. The

sies was most frequent in the Lower Permian (P, P, sl suite).
currence : Plentiful in the Lower Permian at Oslavany near Brno. According to
v data the species was widely distributed in a short time interval.

Potonieisporites cf. grandis TscHuDY et Kos. 1966
Pl. LVIIL, Fig. 1-4

In its basical characters i.e. horizontal monolete scar and dark parallel folds of exine
along the scar, the species is in accordance with description of P. grandis. Only the
shape of air sac is different : it is almost round whereas the central body is elongated
— rounded. There is also a difference in many radial protuberances running from the
periphery of central body to the margin of air sac. They are most conspicuous on the
proximal side of the pollen grain; dark biserial rays aligned tightly beside one
another giving radial outlook to the air sac structure which is infrareticulate.

Examination of central body by SEM showed that it is shallow — grooved along the
monolete scar. There are scarce foveolate openings, and tight granulate protuber-
ances.

The species is rare in the Lower Permian at Oslavany.
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Potonieisporites sivaki n. sp.
PLLIX, Fig. 1,2; PL. LX, Fig. 1-3

Holotypus: at Dionyz Stiir Institute of Geology, Bratislava, prepar. No. 153, P1.
LIX, Fig. 1,2

Locus typicus: Oslavany near Brno (fig. 1)

Stratum typicum: Autunian, bituminous marlstones

Derivatio nominis: According to French palynologist J. Stvak

Description of pollen grain. Oval shape. Size: 135 X 90 p. Size of central
body: 85 X 65 u. Central body darker than air sac. Significant feature : Monolete
scar extending to 9/10 of central body ; dark fold of exine on the periphery opposite
to air sac is missing although it is present on some species of the genus, like P. solidus,
P. novicus, P. bilateralis a.o. Entire central body is crossed by thin dark folds of exine
on the proximal side of pollen grain to form a reticulate-like structure passing to the
exine of air sac. Two distinct folds run crosswise to the longitudinal axis across
monolete scar of pollen grain. On the distal side the structure of central body is
smoother and reticulate structure less conspicuous.

Structure of central body is different from that of Potonieisporites bharadwayji
REemy. Air sacs are crossed radially by thin folds of exine from the periphery of
central body to the margin of air sac. Examination by SEM also showed signs of
reticulate arrangement of folds of exine.

Potonieisporites cf. bilateralis, SINGH 1964
PI. LXI, Fig. 1, 2

Holotypus: Potonieisporites bilateralis H. P. SING (1964) p. 254, P1. 45, Fig. 16.
Our specimen corresponds to the species description by H. P. SINGH (1964) with the
exception of the following morphologic characters: according to Singh the dark
subcircular folds of exine in the central body, perpendicular to monolete scar, are
a typical feature. Dark folds of our specimen do not terminate at monolete scar : they
run from one pole to the other of the central body and get shorter. The structure of
air sac is like that of P. bilateralis and the structure of central body on the proximal
side is also similar. Monolete scar extends to 4/5 of central body and is parallel with
a narrow dark fold of exine.

Occurrence: Quite frequent in the Lower Permian at Oslavany.

H. P. SINGH (1964) found it in the Lower Permian in Iraq.

Potonieisporites schwartsmani n. sp.
PL. LXII, Fig. 1, 2; PL. LXIII, Fig. 13

Holotypus: Dionyz Stir Institute of Geology, Bratislava, prepar. No 190,
Pl. LXII, Fig. 1-2.
Locus typicus: Oslavany near Brno (Fig. 1).
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Stratum typicum: Autunian; bituminous marlstones.

Derivatio nominis: According to the Russian palynologist E. G. SWARTSMAN.

Species description: Pollen grain elongated — oval, air sac slightly elongated
along the longitudinal axis. Conspicuous long monolete scar on the whole central
body. Pollen grain size : 140 X 80 p. Central body size : 90 x 60 . It is darker than
air sac. Dark folds, 4—5 pwide are along monolete scar. The rest of folds of exine run
radially from monolete scar to the periphery of central body. In this it differs from
P. bilateralis SINGH 1964.

Monolete scar extends to 4/5 of central body. Air sac structure is reticulate. Many
radial dark folds run from central body to the margin of air sac.

Microstructure of central body is verrucate ; composed of large granules aligned
tightly side by side. They are 1,5—2 p in diameter. On the granulate protuberances
are tiny secondary granules aligned in rows and forming characteristic granulate
microstructure.

Microstructure of air sac is reticulate. Reticules are confined by elevated muri.
Fine granulate microstructure is preserved too.

Occurrence: The species is quite frequent in the Autunian at Oslavany.

Potonieisporites minimus n. sp.
P LXIV, Fig. 1-6

Holotypus: Dionyz Stir Institute of Geology, Bratislava, prepar. No 198,
PL. LXIV, Fig. 1-6.

Locus typicus: Autunian; bituminous marlstones.

Derivatio nominis: According to small size of pollen grain.

Species description: Monosaccate pollen grain; size: 90/100 X 60/75 p.
Monolete scar extends to 5/5 of central body. Air sac is narrow, light-coloured and
comparatively small in respect to central body. The central body is triangular or
quadrangular with distinct morphological characters different from those of other
species described. On the distal side of central body is a dark subcircular fold of
exine, spiral-twisted and forming another broad fold of exine. The folds are vertically
crossed by dark radial folds perpendicular to monolete scar. Radial folds on the
proximal side are more conspicuous than on the distal. Radial folds of exine are also
on air sac. Structure of air sac is reticulate.

Microstructure of exine of central body is grooved to verrucate, with fine-granu-
late secondary structure. I
Occurrence: Autunian; locality Oslavany ; scarce.

Potonieisporites sp. A
PL. LXV, Fig. 1-4

Structure and arrangement of folds on central body are different from those of other
species. Because of few specimens it is not described as a new species. Size:
115 X 60 u. Shape: elongated-oval. Significant are many folds on exine. They
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confine the central body opposite to air sac and run chaotically along monolete scar
and across the scar. It differs from P. bilateralis SINGH 1964 in more numerous dark
concentric folds of exine, in size and shape.

Concentric folds passing in a spiral to the second circle in central body remind of
morphologic characters of P. minimus n. sp. There are differences in the shape of
central body in size of pollen grain and air sac in comparison to central body and in
the lack of radial rays on central body. Microstructure of central body is verrucate, of
air sac — reticulate.

Occurrence: Autunian at Oslavany, plentiful.

Infraturma: Dipolsacciti HART 1965

Striomonosaccites BHARADW. 1962
Synonym: Distriomonosaccites BHARADW. 1967

Genotypus: Striomonosaccites ovatus BHARADW. 1962

The genus was described by D. C. BHARADWAJ 1962. G. F. HarT (1965) fused the
genera Striomonosaccites and Distriomonosaccites into one genus. Among generic
characters most significant are : one air sac, central body darker than air sac, several
parallel grooves inside central body. G. F. HART (1965) does not insist on paraliel
grooves. According to the original description by D. C. BHARADWAI the genus
comprises monosaccate pollen grains with striae on the proximal side of central body
and without striae on the distal side. According to G. F. HART (1965) there belong
all monosaccate pollen with striae (5—7) on the proximal side or on both the
proximal and distal sides. Among our monosaccate striate pollen are species with
only 3—4 striae on the proximal side. It is a genus with few species and narrow
geographical range. In available European literature no species of the genus were
mentioned. J. Z. FADDEJEVA (1976) mentioned the species Striolebachiites varius
ZAuUer that could be referred to the genus Striomonosaccites from the Lower
Permian of southern peri-Uralian region. L. A. LuBER (1955) mentioned the species
Noeggerothiopsisizonoletes rotatus (Lu.) A. A. LUBER (1955) with horizontal
grooves. The grooves are not parallel nor regular like on monostriate pollen. The
authoress refers it to Cordaitales. B. B. ZAugr (1965) found striate monosaccate
pollen in the Lower Permian of Solikamsk and denoted them with generic names
Striatoflorinites, Striatowalchiites and Striatolebachiides but without generic de-
scription. Other striate pollen are bisaccate and morphologically distinguishable
from monosaccate striate pollen. Striatoflorinites, Striatolebachiites and Striatowal-
chiides could perhaps be fused in one genus Striomonosaccites. Regretfully, I have
not found any reference nor publication in which V. V. ZAuer describes the genera.
In palynological literature from Western and Central Europe were no data about the
genus. K. Jiza (1962) mentioned a species Striomonosaccites sp. without generic
description. It is from the Lower and Middle Permian of U.S.A.

In the Lower Permian at Oslavany the genus is represented by many species. Some
of them are described as new species like :
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Striomonosaccites rotatus BHARADW. 1962
Striomonosaccites nigratus n. sp.
Striomonosaccites striatus n. sp.
Striomonosaccites oslavanensis n. sp.
Striomonosaccites major n. sp.
Striomonosaccites sp. “A”.

Striomonosaccites cf. rotatus (BHARADW. 1962) HART 1965
Pl. LXVI, Fig. 1-2

Synonymum: Distriomonosaccites rotatus BHARADW. 1962. Pollen grains of the
species correspond to the description by D. C. BHARADWAJ (1962) and G. F. HART
(1965) as regards shape, size of central body and infrareticulate structure of air sac.
Reticules are round or secondary-deformed. Different are numbers of striae. Onour
specimen are 5 striae on the proximal side and 3 on the distal, on S. rotatus are 6 and
7 striae on the respective sides. It was found by D. C. BHARADWAJ (1962) and G. F.
HARrT (1965) in the Permian of India. It is scarcely present in the Lower Permian at
the locality Oslavany.

Striomonosaccites nigratus n. sp.
Pl. LXVII, Fig. 1-2; PL. LXVIII, Fig. 1-3

Holotypus: Dionyz Stiir Institute of Geology, Bratislava ; prepar. No. 44, Pl.
LXVII, Fig. 1-2.

Locus typicus: Oslavany near Brno (Fig. 1).

Stratum typicum: Autunian; bituminous marlstones.

Derivatio nominis: according to dark exine of pollen grain.

Species description: Monosaccate spore of regular round shape. Size:
105—110 . Central body : 60—65 u. Air sacis yellow in central to dark central body
with subcircular dark folds around the body. On the proximal side of central body are
thin parallel striae (7—9) along dark folds of exine. On the distal side striae are not
visible. There are only dark folds of exine. Structure of air sac is infrareticulate.
Reticules are either round or quadri-pentagonal. Muri are 1,52 pwide. Radial thin
folds of exine running out from the periphery of the central body are more plentiful
on the proximal side than on the distal. Microstructure of exine of the central body
was examined by SEM. 1000 x magnified distal side of pollen grain displays no
distinct striae. Multiple magnification (5400 X) shows pitted and grooved exine of
central body of the pollen grain. Microstructure of air sac is shallow reticulate.
Reticules are 3—4 p wide. Radial folds of exine are conspicuous.

The species resembles S. ovatus BHARADW. 1962 in shape, size of central body,
proportions of central body and air sac, and differs from it in dark central body, more
striae and dark folds of exine parallel with striae.

Occurrence: frequent in Autunian at Oslavany.
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Striomonosaccites striatus n. sp.
PL LXIX, Fig. 1-2; PL LXX, Fig. 1, 2

Holotypus: Dionyz Stur Institute Bratislava, prepar. 12, Pl. LXIX, Fig. 1-2.

Locus typicus: Oslavany near Brno (fig. 1).

Stratum typicum: Autunian; bituminous marlstones.

Derivatio nominis: According to striate central body of pollen grain.

Pollen grain description: Almost circular monosaccate pollen grain. Size:
110 x 100 p. Central body: 90 X 65 p. The central body is elongated-oval. Air sac
light-coloured, narrow. Central body is 2/3 of the whole pollen grain, and darker. On
the proximal and distal sides of the pollen grain are striae along dark folds of exine.
On the proximal side the structure is more conspicuous and striae confined by dark
folds 2—8 p wide. There are 5 — 6 striae on both the proximal and distal sides of the
pollen grain. Structure of air sac: very finely infrareticulate. Muri around reticules
are prolonged. Pollen grain body structure is grooved, on the proximal side
foveolate. Microstructure of central body examined by SEM (magnif. 5400 x) is
grooved, with dark papillate, secondarily granulate, high muri foveolate openings on
muri are visible.

It differs from S. rotatus (BHARADW. 1962) HAART (1965) in a larger central body,
in number of striae and in papillatae-foveolate structure of central body. From S.
nigratus n. sp. it differs in shape, number and arrangement of striae.

Occurrence: Autunian at Oslavany, frequent.

Striomonosaccites oslavanensis n. sp.
Pl. LXXI, Fig. 1, 2; P LXXII, Fig. 13

Holotypus: Dionyz Stir Inst. of Geol., Bratislava, prepar. 99, PI. LXXI,
Fig. 1, 2.

Locus typicus: Oslavany near Brno, (Fig. 1).

Stratum typicum: Autunian; bituminous marlstones.

Derivatio nominis: According to the locality Oslavany.

Pollen grain description: Monosaccate pollen grain. Size: 105 X 75 p.
Central body: 70 X 45 u. According to the original description by D. C. BHARAD-
waJ (1962) the round shape is characteristic. But C. F. Hart (1965) having
emended and complemented the genus, included in generic description both the
round and oval shapes. I consider this ranging the species in the genus. Air sac is
narrow in relation to central body. The air sac is yellow, the central body somewhat
darker. Conspicuous longitudinal parallel striae on the central body are 6—7 on the
proximal and the distal sides along dark folds of exine. Air sac structure is reticulate.
Examination by SEM showed the following microstructure : Exine of central body is
fine-corrugate with sporadical foveoles. Structure of air sac is reticulate, with muri
2,5—3 p wide. Reticules : 4—5 p. On air sac are radial folds of exine. They run from
central body to the periphery of air sac. The species differs from S. ovatus BHARADW.
1962 and S. rotatus (BHARADW.) HART 1965 in shape, size and in morphological
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characters of striae. It is more resemblant to Striatolebachiites sp. V. V. ZAUER
(1965). Regretfully I only got the depiction ; no species description was available.
Occurrence: quite frequent at Oslavany.

Striomonosaccites cf. oslavanensis
PI. LXXI, Fig. 3, 4

It differs from S. oslavanensisn. sp. in broader dark folds around striae and in smaller
air sac. Reticules are finer. Margin of air sac waved.
Occurrence: scarce in the Autunian at Oslavany.

Striomonosaccites major n. sp.
Pl. LXXIII, Fig. 1, 2, P1. LXXIV, Fig. 1-3

Holotypus: Dionyz Stiir Inst. of Geol. Bratislava, prepar. 232, P1. LXXIII, Fig.
1,2.

Locus typicus: Oslavany near Brno Fig. 1.

Stratum typicum: Autunian; bituminous marlstones.

Derivatio nominis: according to great size of pollen grain.

Pollen grain description: Almost round, slightly oval monosaccate pollen
grain. Size: 120 X 95 u. Central body: 80 X 60 p. Central body has a subcircular
thin dark folds on exine.Exines of air sac and of central body are light, yellow-brown.
Dark folds are more conspicuous on the proximal than on the distal side. On central
body are 5 parallel striae running longitudinally over the central body. Structure of
air sac is reticulate with irregular mostly pentagonal reticles. Microstructure of
central body (Pl. LXXIV, Fig. 3) is papillate to corrugate with granulate segments
forming secondary structure (magn. 540 X). Microstructure of air sac consists of
large reticules and broad muri. These are fine-granulate.

It differs from S. rotatus (BHARADW. 1962) HART 1965 in larger central body;
from S. ovatus (BHARADW. 1962) in less striae and from S. nigratus n. sp. in shape and
arrangement of striae on central body.

Occurrence: quite frequent at Oslavany.

Striomonosaccites sp. A.
Pl. LXXV, Fig. 1-2

Almost round monosaccate pollen grain. Size: 110 X 85 p. Central body:
75 x 60 p. Central body is confined by a subcircular dark foldsof exine onboth the
proximal and distal sides of pollen grain.

On the central body are 7—8 longitudinal striae on the proximal side. They are not
visible on the distal side. Dark folds of exine are scarce. Structure of air sac is
reticulate with prolonged muri. Radial folds of exine run from central body to the
periphery of air sac.

Occurrence: scarce in the Lower Permian at Oslavany.
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Striomonosaccites cf. nigratus
PL. LXXVI, Fig. 1-3

Pollen grain is round like that of S. nigratus n. sp. Central body is dark as well, only
larger: up to 115 p. Number and alignment of striae on central body are different.
Whereas there are 7—9 striae on S. nigratus, this one has only 5—7 striae along dark
folds of exine. Microstructure of central body is tightly grooved. On the contact of
central body with air sac the structure is corrugate. Radial folds of exine on air sac
resemble those on S. nigratus.

Occurrence: frequent in the Autunian at Oslavany.

Conclusions

I have presented morphological description of monosaccate pollen of Lower
Permian species of the genus Potonieisporites BHARADW. 1954. Besides other
species of the genus I also described 7 new species. From the genus Potonieisporites
described were species Potonieisporites rotundatus n. sp., Potonieisporites doubin-
geri n. sp., Potonieisporites sivaki n. sp., Potonieisporites swartsmani n. sp.,
Potonieisporites minimus n. sp.

From the genus Striomonosaccites the following new species were described :

Striomonosaccites nigratus n. sp.,

Striomonosaccites striatus n. sp.,

Striomonosaccites oslavanensis n. sp.,

Striomonosaccites maior n. sp.

Lower Permian floras of Moravia and Slovakia have not been described so far.
Thus the results here presented are a new contribution to information about Permian
microflora and to solving biostratigraphical problems of the Late Paleozoic,
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Explanations to Plates XLV-LXXVI

Plate XLV
1—3. Potonieisporites novicus ; A-59

Plate XLVI

1. Potonieisporites novicus ; SEM, A-59

2. Potonieisporites novicus ; SEM — detail of air sac

3. Potonieisporites novicus; SEM — detail of central body microstructure, A-59

Plate XLVII

1. Potonieisporites bharadwaji — dist. side, No. 114
2. Potonieisporites bharadwaji — prox. side, No. 114
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Plate XLVIII

1. Potonieisporites bharadwaji; SEM, No. 114
2. Potonieisporites bharadwaji; SEM, No. 114
3. Potonieisporites bharadwaji; SEM, No. 114

Plate XLIX
1. Potonieisporites solidus f. bianca — prox. side
2. Potonieisporites solidus f. bianca — dist. side

Plate L.

1. Potonieisporites solidus f. bianca ; SEM

2. Potonieisporites solidus f. bianca ; SEM — detail, contanct of air sac with central body
3. Potonieisporites solidus f. bianca; SEM — detail, contact of air sac with central body

Plate LI
1. Potonieisporites rotundus n. sp. ; prox. side, No. 178
2. Potonieisporites rotundus n. sp. ; dist. side, No. 178

Plate LII

1. Potonieisporites rotundus n. sp.; SEM, No. 170

2. Potonieisporites rotundus n. sp.; SEM — detail of central body and air sac
3. Potonieisporites rotundus n. sp.; SEM — detail, of central body

Plate LIII
1. Potonieisporites enormis f. radiatus n. sp. — prox. side, No. 55
2. Potonieisporites enormis f. radiatus n. sp. — dist. side, No. 55

Plate LIV

1. Potonieisporites enormis f. radiatus ; SEM, No. 55

2. Potonieisporites enormis f. radiatus — detail of monolete scar ; SEM, No. 55

3. Potonieisporites enormis f. radiatus — detail of air sac and central body ; SEM, No. 55

Plate LV
1. Potonieisporites doubingeri n. sp. — prox. side, No. 211
2. Potonieisporites doubingeri n. sp. — dist. side, No. 211

Plate LVI

1. Potonieisporites doubingeri n. sp.; SEM, No. 211

2. Potonieisporites doubingeri n. sp. — detail of central body ; SEM, No. 211

3. Potonieisporites doubingeri n. sp. — detail of central body and air sac; SEM, No. 211

Plate LVII
1. Potonieisporites grandis — dist. side, No. 179
2. Potonieisporites grandis — prox. side, No. 179

Plate LVIII

1. Potonieisporites cf. grandis — prox. side, No. 158

2. Potonieisporites cf. grandis — dist. side, No. 158

3. Potonieisporites cf. grandis — air sac — dist. side, No. 158

4. Potonieisporites cf. grandis — detail monolete scar ; SEM, No. 158

Plate LIX
1. Potonieisporites sivaki n. sp. — prox. side, No. 154
2. Potonieisporites sivaki n. sp. — dist. side, No. 154
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Plate LX

1. Potonieisporites sivakin. sp. — dist. side, No. 154

2. Potonieisporites sivaki n. sp. — dist. side ; SEM, No. 154

3. Potonieisporites sivaki n. sp. — detail of monolete scar dist. side ; SEM, No. 154

Plate LXI
1. Potonieisporites cf. bilateralis — dist. side, No. 94
2. Potonieisporites cf. bilateralis — prox. side, No. 113

Plate LXII
1. Potonieisporites shwartsmani n. sp. — prox. side, No. 52
2. Potonieisporites shwartsmani n. sp. — dist. side, No. 52

Plate LXIII

1. Potonieisporites shwartsmani n. sp.: SEM, No. 52

2. Potonieisporites shwartsmani n. sp. — detail ; SEM, No. 52
3. Potonieisporites shwartsmani n. sp. — detail ; SEM, No. 52

Plate LXIV

1. Potonieisporites minimus n. sp. — dist. side, No. 198

2. Potonieisporites minimus n. sp. — prox. side (holotype)

3. Potonieisporites minimus n. sp. — prox. side, No. 181

4. Potonieisporites minimus n. sp. — air sac dist. side, No. 181
5. Potonieisporites minimus n. sp.; SEM, No. 181

6. Potonieisporites minimus n. sp. — detail ; SEM, No. 181

Plate LXV

1. Potonieisporites sp. A. — prox. side, No. 262
2. Potonieisporites sp. — dist. side, No. 262

3. Potonieisporites sp. — dist. side ; SEM, No. 262
4. Potonieisporites sp. — detail dist. side, No. 262
5. Potonieisporites sp. A. — prox. side, No. 297

Plate LXVI
1. Striomonosaccites cf. rotatus — dist. side, No. 233
2. Striomonosaccites cf. rotatus — prox. side, No. 233

Plate LXVII
1. Striomonosaccites nigratus n. sp. — prox. side, No. 44
2. Striomonosaccites nigratus n. sp. — dist. side, No. 44

Plate LXVIII

1. Striomonosaccites nigratus n. sp.; SEM, No. 44

2. Striomonosaccites nigratus n. sp. — detail of structure of air sac; SEM, No. 44

3. Striomonosaccites nigratus n. sp. — detail of structure of central body ; SEM, No. 44

Plate LXIX
1. Striomonosaccites striatus n. sp. — prox. side, No. 12
2. Striomonosaccites striatus n. sp. — dist side, No. 12

Plate LXX

1. Striomonosaccites striatus ; SEM, No. 12
2. Striomonosaccites striatus — detail ; SEM, No. 12
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Plate LXXI

1. Striomonosaccites oslavanensis n. sp. — prox. side, No. 97
2. Striomonosaccites oslavanensis n. sp. — dist. side, No. 97
3. Striomonosaccites cf. oslavanensis, No. 188

4. Striomonosaccites cf. oslavanensis, No. 188

Plate LXXII

1. Striomonosaccites oslavanensis ; SEM, No. 99
2. Striomonosaccites oslavanensis — detail of striae ; SEM, No. 99
3. Striomonosaccites oslavanensis — detail of central body ; SEM, No. 99

Plate LXXII1
1. Striomonosaccites major n. sp. — prox. side, No. 232
2. Striomonosaccites major n. sp. — dist. side, No. 232

Plate LXXIV

1. Striomonosaccites major; SEM, No. 232

2. Striomonosaccites major — detail of air sac: SEM, No. 232

3. Striomonosaccites major — detail of central body ; SEM, No. 232

Plate LXXV
1. Striomonosaccites sp. ,,A* — prox. side, No. 136
2. Striomonosaccites sp. ,,A* - prox. side ; SEM, No. 136

Plate LXXVI

1. Striomonosaccites cf. nigratus — prox. side, No. 136

2. Striomonosaccites cf. nigratus — prox. side ; SEM, No. 136

3. Striomonosaccites cf. nigratus — detail of central body ; prox. side, SEM, No. 136

Reviewed: P. Snopkova
Translated : E. Jassingerova
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Zapadné Karpaty, sér. paleontolégia 5, p. 95-126, Geol. Ust. D. $tira, Bratislava, 1980

ERrvVIN KNOBLOCH

Die jungtertiiire Flora des slowakischen Teils des
Orava-Beckens
1 Karte in Text, 10 Tafeln (LXXVII-LXXXVI)

Abstrakt. Die Flora des slowakischen Teils des Orava-Beckens liBt sich durch zwei verschiedene
Pflanzengesellschaften charakterisieren. Die Assoziation des mesophilen Waldes mit Vertretern der
Gattungen Gingko, Platanus, Ulmus, Castanea und Fagus und eine feuchtigkeitsliebende bis wasser-
bewohnende Assoziation mit Vertretern der Gattungen Glyptostrobus, Myrica. Typha, Decodon,
Mneme, Cladium, Caldesia und Sparganium. Die Flora beweist ein Alter der fossiliferen Schichten in der
Spannweite Sarmat bis Pannon, wobei das pannonische Alter wahrscheinlicher ist.

Einleitung

Im Jahre 1967 begann Verfasser (vgl. E. KNoBLOCH 1968) mit paldofloristischen
Studien im slowakischen Teil des Orava-Beckens bei dem Dorfe Nové Ustie
(damals als Ustie n. priehr. benannt). Diese Aufsammlungen konnte Verfasser
noch durch die Ausbeutung einer neuen, weiter nordlich von Nové Ustie gelegenen
Fundstelle (Lok. D in dieser Arbeit) sowie durch das Schlimmen zahlreicher Bohr-
kerne erginzen. Diesen Aufsammlungen ist im wesentlichen dieser Beitrag gewid-
met.

In den letzten Jahren erschienen einige wichtigere paldobotanische Arbeiten, in
denen manche im Orava-Becken gefundenen Arten ausfiihrlicher behandelt wur-
den, so daB es in vielen Fillen nicht notwendig erschien, bekannte Tatsachen zu
wiederhollen. Manche der inkohlten Samen und Friichte liegen bisher nur in
wenigen Exemplaren vor, andere sind aus dem europdischen Jungtertiar wenig
bekannt, was wiederum mit dem Umstand zusammenhingt, daB diese Sedimente zu
wenig geschlammt wurden.

Verfasser ist zu ganz besonders groBen Dank Herrn Dr. D. H. Mar (Berlin)
verbunden. Ohne dessen stete Hilfsbereitschaft und Konsultationen wire die
Bestimmung zahlreicher inkohlten Samen und Friichte nicht moglich gewesen.

Geologie und Fundumstiinde

Obwohl in verschiedenen Zeitabstinden im Orava-Becken Bohrungen abgetiuft
wurden, existiert iiber deren biostratigraphische und lithologisch-geologische Au-

Dr. E. KNoBLocH, CSc., Ustiedni tistav geologicky, Malostranské nim. 19, 118 21 Praha 1.
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Die geologische Karte der einzelnen Fundstellen.

swertung keine ausfiihrliche Schrift. Es wird wiederholt unterstrichen (vgl. z. B. Z.
RotH et al. 1963), daB es sich um eine pelitisch-sandige Beckenfiillung handelt, in
der wenig machtige Kohlenfldzchen eingeschaltet sind. Diese Wechsellagerung
wurde auch in der Bohrung V 6 — Bobrov bei Namestovo angetroffen, aus der
besonders hiufige Pflanzenreste gewonnen wurden.

Was die Fossilfiihrung der einzelnen Tagesaufschliisse im Prallhang des Orava-
Staubeckens anbelangt, so 148t sich eine direkte Abhingigkeit von der Lithofazies
nachweisen. Im wesentlichen lassen sich zwei verschiedene Pflanzenassoziationen
und zwei verschiedene Sedimenttypen nachweisen:

— gelbliche mehlsandige Tone bis tonige feink6rnige miirbe Sandsteine mit einer
mesophilen Pflanzengesellschaft (Fagus, Platanus, Ulmus) d. h. die Fundstellen A,
D.

— graue, fette Tone mit einer an sumpfiges Milieu gebundenen Pflan-
zengesellschaft, die einerseits durch Blitter belegt wird (Betula, Byttneriophyllum,
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Fraxinus), andererseits durch Friichte und Samen (Glyptostrobus, Mneme, Deco-
don, Mpyrica, Caldesia, Cladium, Typha, Sparganium). Hierher gehoren die
Fundstellen B 1, B 2 und C.

Die Lage der einzelnen Fundstellen ist auf der Karte eingezeichnet. Aus kartogra-
phischen Griinden ist es nicht moglich die Fundstellen B 1 und B 2 auseinander-
zuhalten. Als B (auf der Karte) und B 2 (im Text) wird die Fundstelle der grauen
Tone mit Blétterresten bezeichnet, die geographisch zwischen der Fundstelle A und
C (dem FlozausbiB) liegt. Als B 1 wird die Fundstelle von Samen und Friichten im
Liegenden der Blitterschicht (Fundstelle A) bezeichnet. Es handelt sich bei der
Fundstelle B 1 um graue Tone, die lithologisch und stratigraphisch den Tonen der
Fundstelle B (B 2) entsprechen.

Systematischer Teil

Charophyta

Characeae gen. et sp. indet.

Bemerkungen: Es liegen nur einige wenige isolierte verkalkte Spiralzellen vor.
Vorkommen: Ndamestovo — V 4, 11,0—13,0 m (4 Fragm.), Nové Ustie, Lok.
B 2 (6 Fragm.). '

Lycopodiopsida
Selaginellaceae

Selaginella pliocenica P. 1. DOROFEEV
Tafel LXXVIII, Fig. 22

1957 Selaginella pliocenica DOROF.—DOROFEEV, S. 489, Textabb. 1 /g P
1963a Selaginella pliocenica DorOF.— DOROFEEV, S. 80, Taf. I, Fig. 1—4.

Bemerkungen: Megasporen der Gattung Selaginella wurden aus dem europdi-
schen Tertidr bisher nur selten verzeichnet. Sie sind allerdings von zahlreichen
Stellen in der Sowjetunion bekannt (vgl. z. B. DOROFEEV 1963a).

Vorkommen: Vavre¢ko — V 1, 12,8 m (1 Ex.), 13,0-14,0 m (3 Ex.), Bobrov
- V6, 18,0-20,0 m (1 Ex.), 21,0-22,0 m (5 Ex.).

Gingkoopsida
Gingkoaceae

Ginkgo adiantoides (UNGER) HEER
Tafel LXXXIII, Fig. 1

Bemerkungen: Diese sehr eindeutige Art wird bisher aus dem europdischen
Neogen vor allem aus seinem jiingsten Teil angegeben — z. B. aus dem Pannon des
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Wiener Beckens (BERGER 1955, E. KNosLocH 1969), aus dem Pliozédn von Frankfurt
a. M. (K. MAppLER 1939), aus den Transkarpaten (1. A. ILinskasa 1968) sowie
anderen Fundstellen. Die iltesten Funde stammen aus dem Miozan der Nieder-
lausitz und dem wahrscheinlich Ober-Baden bis Sarmat des Plzen-Beckens (F.
NemMEIC 1958).

Vorkommen: Nové Ustie, Lok. D (2 Ex.).

Pinopsida
Pinaceae

Tsuga sp.
Tafel LXXVIII, Fig. 29

Bemerkungen: Isolierte Nadelreste, die nach freundlicher Mitteilung von
Herrn Dr. D. H. Mai (Berlin) zur Gattung Tsuga zu stellen sind.
Vorkommen: Bobrov-V 6,26,8—27,0 m (8 Fragm.), 46,0—49,0 m (1 Fragm.).

Abies sp.
Tafel LXXVII, Fig. 1

Bemerkungen: Von dieser Gattung liegen nur Bruchstiicke der Nadeln vor, die
nach Mai (Berlin, miindl. Mitteilung) zur Gattung Abies zu stellen sind. W. SzAFER
(1961) bildet von ihnen eine groBere Menge von Staré Gliwice ab.

Vorkommen: Bobrov — V 6, 26,8—27,0m (1 Fragm.), 46,0—49,0 m
(1 Fragm.).

Picea sp.
Tafel LXXXIV, Fig. 9

Bemerkungen: Isolierte Nadelfragmente, die nach Mai (Berlin, miindl. Mit-
teilung) zur Gattung Picea gestellt werden konnen.
Vorkommen: Bobrov — V 6, 46,0—49,0 m (2 Fragm.).

Pinus sp. 3
Bemerkungen: Von dieser Gattung lag nur cin unvollstindiges und zusam-
mengedriicktes Katzchen vor, das leider zerfallen ist.

Vorkommen: Bobrov — V 6, 20,0-21,0 m (1 Fragm.).

Cupressaceae

Glyptostrobus europaeus (BRONGNIART) UNGER
Tafel LXXVIII, Fig. 19-21, 24
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Vorkommen: Nové Ustie, Lok. B 2 (16 Fragm.), Lok. C (50 Fragm.), Bobrov
= V6, 20,0-21,0 (1 Fragm.), 21,0—22,0 m (2 Fragm.), 26,8—27,0 m (2 Fragm.),
46,0—49,0 M (2 Fragm.).

Magnoliopsida
? Saururaceae

Carpolithes bilobatus Nikirin ex DoroFEEV
Tafel LXXVIII, Fig. 27

1963a Carpolithes bilobatus Nikit.—DOROFEEv, S. 277, Textabb. 37/2—3.
1965 Carpolithes bilobatus NikiT.—NIxiTiN, S. 92—93, Taf. XVIII, Fig. 12—13, Taf. XIX, Fig. 1-2.

Bemerkungen: Von dieser Art liegt nur 1 Tegmen vor. Nach Mai (Berlin,
miindl. Mitteilung) gehort Carpolithes bilobatus NikiT. ex Doror. zur Gattung
Saururus.

Vorkommen: Namestovo — V 4,22 8—23.5 m (1 Ex.).

Ceratophyllaceae

Ceratophyllum dubium (LupwiG) KIRCHHEIMER
Tafel LXXVII, Fig. 25

Bemerkungen: Diese Art wird als Ceratophyllum submersum L. erst ab Plioziin
bezeichnet. F. KiRcHHEIMER (1957, S. 130) nahm von dem Gebrauch des Namens
der rezenten Art Abstand. Wihrend Ceratophyllum submersum L., vielmehr C.
dubium (Lupw.) KIRCHH. im mitteleuropédischen Tertiir erst ab Obermiozin
erwihnt wird (KiRcHHEIMER 1957), kommt die Art in Westsibirien schon ab
Oberoligozin vor (P. 1. DorOFEEV 1963a).

Vorkommen: Nové Ustie, Lok. B 2 (1 Ex.).

? Schisandraceae
Carpolithes reniculus (LupwiG) MENZEL

Tafel LXXVII, fig. 24

1857 Cytisus reniculus Lupw.—Lupwig, S. 101—102, Taf. 20, Fig. 21.
1913 Carpolithes reniculus (Lupw.) MENz.—MENZEL, S. 1920, Taf. 1, Fig. 37.

Bemerkungen: Vondieser Art liegt nur ein seitlich zusammengedriickter Same
vor, deren Bestimmung ich Herrn Dr. D. H. Mai (Berlin) verdanke. Nach seiner
miindlichen Mitteilung muB die Art zur Gattung Schisandra gestellt werden.

Vorkommen: Bobrov — V 6, 20,0—-21,0 m (1 Ex.).
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Ranunculaceae

Batrachium sp.
Tafel LXXVII, Fig. 4—10

Bemerkungen: Breit-ovale bis rundliche Samen, deren Oberfliche von
wurmférmigen, schwachen Verdickungen ormamentiert ist, wobei diese Verdik-
kungen auch eine schwache polygonale Struktur bilden kénnen. Eine Stellung bei
der Gattung Ranunculus kann nicht ausgeschlossen werden.

Vorkommen: Nové Ustie, Lok. B 1 (55 Ex.).

Capparidaceae

“Cleome” rugosa (E. M. RED) DOROFEEV
Tafel LXXVII, Fig. 26

Bemerkungen: Dororeev (1963a) vergleicht die fossile Art vor allem mit den
rezenten Arten Cleome viscosa L. und C. simplicifolia Hook et THowms, die heute im
Himalaya und China vegetieren. “‘Cleome” rugosa (E. M. Reip) Doror. wurde
bisher aus dem europiischen Neogen nur ganz vereinzelt erwahnt (z. B. E. M. REmD
1920), obwohl sie in der Sowjetunion vom Oligozan bis in das Pliozén verbreitet ist
(vgl. verschiedene Arbeiten von P. I. DOROFEEV).

Vorkommen: Nové Ustie, Lok. B 1 (1 Ex.).

Myricaceae

Myrica ceriferiformis KOwNAS
Tafel LXXVII, Fig. 33-37

’

1955 Myrica ceriferiformis KowNas.—Kownas, S. 459—-461, Textabb. I.

Bemerkungen: Von anderen fossilen Myrica-Arten unterscheidet sich diese
Art durch die typischen groBen Warzen auf der Oberfliache. Die GroBe schwankt bei
unseren Exemplaren zwischen 2,0—2,5 mm.

Vorkommen: Nové Ustie, Lok. B 2 (35 Ex.), Lok. C (15 Ex.).

Junglandaceae

Pterocarya sp.
Tafel LXXVIIL, Fig. 13 ; Tafel LXXIX, Fig. 5, 6, 8

Vorkommen: Bobrov — V 6, 18,0-20,0 m (1 Ex.), 20,0-21,0 m (1 EX.),
46,0—49,0 m (2 Ex.).
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Carya sp.
Tafel LXXXI, Fig. 7

Bemerkungen: Die keilformige Basis eines Teilblattes ist einfach gezihnt. Die
Ziahne sind lang, nach vorn vorgezogen und ein wenig abgerundet. Die Sekundir-
nerven sind sehr zahlreich und relativ parallelverlaufend. Alle diese Merkmale — vor
allem die Form der Basis — weisen eindeutig auf die Zugehorigkeit zur Gattung
Carya hin.

Vorkommen: Nové Ustie, Lok. D (1 Ex.).

Cercidiphyllaceae

Cercidiphyllum crenatum (UNGER) BROWN
Tafel LXXXIV, Fig. 5

Vorkommen: Nové Ustie, Lok. D (2 Ex.).

Betulaceae

Carpinus grandis UNGER emend. HEER
Tafel LXXIX, Fig. 3

Vorkommen: Nové Ustie, Lok. D (1 Ex.).

Carpinus cf. betulus L.
Tafel LXXVII, Fig. 22

Bemerkungen: Wiahrend im &lteren Schrifttum (siehe zusammenfassend bei
KircHHEIMER 1957) der groBte Teil der jungtertidren Carpinus-Friichte mit der
rezenten Art Carpinus betulus L. in Verbindung gebracht wurde, wurden in neuerer
Zeit auch zahlreiche Arten definiert, die nicht direkt mit rezenten Arten in
Verbindung gebracht werden (vgl. z. B. Carpinus miocenica NeGru, C. europaea
NEGRU—NEGRU 1972). J. JENTYS-SZAFEROWA (1961) konnte anhand ausfiihrlicher
anatomischer Untersuchungen an europdischen fossilen Carpinus-Friichten be-
stimmte Unterschiede in den Friichten aus verschieden alten Schichten feststellen.
Sie spricht jedoch im wesentlichen auch nur von einem “‘betulus-Typ”.

Vorkommen: Bobrov — V 6, 20,0-21,0m, (1 Ex.), 26,8—27,0m (1 Ex., 4

Fragm.).

Betula prisca ETTINGSHAUSEN
Tafel LXXX, Fig. 8

Bemerkungen: Obwohl das Blatt aus Nové Ustie relativ schlecht erhalten ist,
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weist es alle wesentliche Merkmale der Betula prisca ETt. auf (Form, Basis, Anzahl
der Sekundarnerven).
Vorkommen : Nové Ustie, Lok. A (1 Ex.).
Betula cf. longisquamosa MADLER
Tafel LXXVII, Fig. 20-21

1939 Betula longisquamosa MADLER—~MADLER, S. 73—75, Taf. 6, Fig. 21.

Bemerkungen: (K. MADLER (1939) beschrieb vor allem anhand von zahlrei-
chen Fruchtschuppen die neue Art Betula longisquamosa. Zu ihnen stellt er auch
Friichte, die vielleicht mit den unseren artgleich oder artverwandt sind. Unsere
Friichte sind vollkommen flachgedriickt und etwas kleiner (Linge 1,6 mm, Breite
1,1 mm).

Vorkommen: Bobrov — V 6, 26,8—27,0 m (1 Ex.), 46,0—49.0 m (1 Ex.).

Corylus sp.

Bemerkungen: Die bisherigen Funde der Gattung Corylus, die aus dem
europdischen Neogen und dlteren Quartdr anhand von Friichten beschrieben
wurden, werden meistens direkt mit der rezenten Corylus avellanaL. in Verbindung
gebracht (E. M. REip—G. Rem 1913, K. MADLER 1939, D. H. Marin D. H. Mai1—J.
Masewski—K. P. UNGER 1963, W. Szarer 1947, R. KrRAUSEL 1937, zusammenfas-
send vgl. 7. KiRcHHEIMER 1957). Eine Ausnahme bilden einige Funde aus Kroscien-
ko (W. Szarer 1947), die auch mit C. maxima MIiLLER und C. rostrata AITON in
Verbindung gebracht werden. Anhand unseres einzigen Fundes scheint es zu
spekulativ zu sein, sich zu dieser Frage eindeutig duBern zu wollen.

Obwohl Blattreste auch aus verschiedenen miozidnen Schichten des europiischen
Tertidrs erwahnt werden, scheinen die Fruchtreste vor allem auf pliozine und
jiingere Schichten beschrinkt zu sein.

Vorkommen: Bobrov — V6, 20,0-21,0 m.

cf. Alnus sp.
Tafel LXXXIII, Fig. 5

Bemerkungen: Die gegabelten, relativ zahlreichen Sekundirnerven in Verbin-
dung mit dem gezahntem Blattrand und der fragmentarisch erhaltenen Blattform
weisen auf die mogliche Zugehdrigkeit zur Gattung Alnus hin.

Vorkommen: Nové Ustie, Lok. D (1 Ex.).

Betulaceae gen. et sp. indet.
Tafel LXXX, Fig. 2—4; Tafel LXXXIV, Fig. 1,8; Tafel LXXXV, Fig. 3 ; Tafel LXXXVI, Fig. 5

In der Schicht grauer Tone von Nové Ustie (Lok. B auf der Karte) kommen im
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wesentlichen nur Betulaceen-Reste vor, zu denen sich noch héufig die als Cypera-
cites sp. beschriecbenen Blitter gesellen. In untergeordneter Menge treten auch
Byttneriophyllum, Acer und Fraxinus auf.

Die Blatter der Betulaceen-Schicht lassen sich nicht gut als Einzelexemplare
isolieren und die Variabilitit der einzelnen Arten, soweit iiberhaupt mehrere
vorhanden sind, 148t sich schlecht feststellen. Einige dieser Reste untersuchte Herr
Dr. Kvacek (Prag) kutikular-analytisch. Das auf Taf. LXXX, Fig. 3 abgebildete
Blatt bezeichnete er anhand dieser Studien als Betula macrophylla Gokpe., das auf
Taf. LXXX, Fig. 4 abgebildete Blatt als Betula cf. macrophylla Goerp. Verfasser
vertritt diese Ansicht nur zum Teil, da er sich nicht vorstellen kann, daB zu den
relativ breiten Blittern auch die breit-lanzettlichen Blitter gehoren sollen. Ebenfalls
die Zugehorigkeit zur Gattung Betula scheint nicht allen in Fillen als gesichert. Bei
manchen Blittern scheint eine Zugehorigkeit zur Gattung Alnus oder Carpinus
nicht ausgeschlossen zu sein. Da es in diesem Falle zu viele offene Fragen gibt, nimmt
er einstweilen von einer artlichen Bestimmung Abstand.

Vorkommen: Nové Ustie, Lok. B (20 Ex.).

Fagaceae

Quercus latifolia (SorpeLLI) KNOBLOCH
Tafel LXXIX, Fig. 4

1878 Castanea ungeri HEER. —ZWANZIGER, S. 38, Taf. IX, Fig. 3, Taf. X, XI.

1896 Castanea latifolia SORD.—SORDELLL, S. 224—225, Taf. 39, 40.

1959 Quercus pontica miocenica KUBAT.— ANDREANSZKY, S. 107, Taf. XXIX,

1969 Quercus latifolia (SOrp.) KNoBL.—KNOBLOCH, S. 88—90, Textabb. 212—213, Taf. XXII, Fig. 4,
Taf. XXIII, fig. 2, 4, Taf. XL, Fig. 2.

Bemerkungen: Die fossilen Reste untercheiden sich von der rezenten Art
Quercus pontica K. KocH (vgl. V. SitAr 1968, Taf. XLVI) durch den unterschied-
lichen Verlauf der tertidren Nervatur. Es ist daher mehr zutreffend fiir die fossilen
Reste den Namen einer ausgestorbenen Art zu gebrauchen.

Quercus latifolia (Sorp.) KNOBL. ist bisher vor allem aus dem Sarmat und Pliozin
bekannt. Diese Art a8t sich mitunter von Castanea atavia UNG. schwer abgrenzen,
unterscheidet sich im wesentlichen vor allem durch die ausgesprochen groBen
Blitter.

Vorkommen: Nové Ustie, Lok. D (1 Ex.).

Fagus cf. grandifolia EHRH. foss.

Tafel LXXIX, Fig. 12; Tafel LXXXI, Fig. 3, Tafel LXXXIII, Fig. 4, Tafel LXXXIV, Fig. 3, Tafel
LXXXYV, Fig 6

(?)1847 Fagus castaneaefolia UNG.—UNGER, S. 104—105, Taf. XXVIII, Fig. 1.
(7)1959 Fagus aperta ANDREANSZKY.— ANDREANSZKY, S. 97, Abb. 79, Taf. XXV, Fig. 5.
1959 Fagus cfr. grandifolia EHRH-ANDREANSZKY, S. 96—97, Abb. 81—82, Taf. XXVI, Fig. 1, 2.
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Beschreibung: Blitter ldnglich-oval, Basis keilformig (niemals typisch
herzformig), schwach herzformig oder abgerundet. Rand mit kleinen Zihnen
besetzt in die die Sekunddrmerven miinden, der Rand ist auch oftmals gewellt, wie
dies bei Buchenblattern iiblich ist. Die Sekundérnerven verlaufen gerade, im
unteren Blatteil zweigen sie unter weniger spitzen Winkeln ab als im mittleren Teil,
wo sich der Winkelgrad zwischen 40—60° bewegt. Die Enden der Sekundirnerven
konvergieren der Spitze zu. IThre Anzahl schwankt zwischen 11 und 14, gew6hnlich
sind es 14.

Bemerkungen: Die Taxonomie der fossilen Fagus-Reste aus Nové Ustie zu
kliren ist keine einfache Aufgabe. AuBler anderem handelt es sich einerseits um die
Beziehungen zu bestimmten rezenten Arten, andererseits zu fossilen Blattern, die
mit den Namen rezenter Arten belegt wurden. Die wichtigsten Funde seien in
diesem Zusammenhang kurz notiert.

Mit den Funden aus Nové Ustie stimmen artlich die Blitter aus Willershausen
(Oberpliozdn) iiberein, die TraLAu (1962, Taf. IV) als Fagus grandifolia EHRH.
bezeichnet. Das gleiche gilt von Fagus cfr. grandifolia Enru. und Fagus aperta ANDR.
bei G. ANDREANszKY (1959). Die Ubereinstimmung ist in erster Linie in der hohen
Zahl der Sekundarnerven, in ihrem geraden Verlauf, der Blattform und der Form
der Basis gegeben. Demgegeniiber lassen sich unsere Funde nicht mit den Blattern
vergleichen, die K. MADLER (1939, S. 83—84, Taf. 7,Fig. 2122, Textabb. 27-28)
aus dem Unterpliozidn von Frankfurt a. Main erwdhnt. Sie unterscheiden sich von
unseren Bldttern durch die geringere Zahl der Sekundarnerven (7—10), die
groBeren Zihne und im Durchschnitt auch in einer unterschiedlichen Blattform.
Unklar sind auch die Beziehungen zu Fagus attenuata Gogepp. im Sinne der
urspriinglichen Abbildung (Goeppert 1855, Taf. V, Fig. 9) aus Sosnice (ovale Form,
11, maximal 12 Sekundirnervenpaare). Eine kleine Anzahl von Sekundérnerven
(rund 10) weisen auch andere Blitter aus dem schlesichen Tertiar auf (vgl.
REICHENBACH in KRAUSEL 1919, Taf. 11, Fig. 4, 5, Taf. 12, Fig. 22). Andere Blatter
(ibid., Textabb. 12—13) konnen auch 12 Sekundirnerven haben.

Einige Blitter, die P. MenzeL (1906, S. 48—62, Taf. III, Fig. 4, 5, 10—12, Taf.
VIII, Fig. 15) als Fagus ferruginea Arr, miocenica abbildet, scheinen ndhere
Beziehungen zu unseren Funden aufzuweisen. Wie Menzel erwihnt, standen ihm
eine groBe Menge Blitter zur Verfiigung. Als typisch erwihnt er folgende Werte:
Linge: 4—9 cm, Breite: 2,5—4,5 cm, Sekunddarmervenanzahl: 8—13, Winkel der
Sekundirnerven: 30—60°. Wenn wir von dieser Charakteristik ausgehen, stellen wir
fest, das wir die im Durchschnitt linger als 10 cm groBen Blatter mit 14 Sekundar-
nervenpaaren aus Nové Ustie nicht hierher stellen konnen.

Die Blitter aus dem Ober-Baden von Smolkov in Nordmahren (E. KnoBLOCH
1969) haben eine geringere Anzahl von Sekundarnerven, sind nicht vollkommen
gerade und zwischen den Zihnen, in die die Sekundirnerven miinden lassen sich
noch weitere kleinere Zihne feststellen. Es handelt sich daher in diesem Falle um
einen wirklich typischen Fagus attenuata Goepp. Gleichfalls die Blitter aus dem
Pannon des Wiener Beckens, die Verfasser (E. KnosLocH 1969) als Fagus haidingeri
Kov. sensu novo erwihnte, unterscheiden sich im Durchschnitt durch kleinere
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Dimensionen und eine kleinere Anzahl der Sekundirnerven. Demgegeniiber
miissen die Blitter, die E. Zastawniak (1972) von der Fundstelle Domariski Wierch
als Fagus haidingeri Kov. sensu KNoBL. erwihnt, zu der hier behandelten Art gestellt
werden.

Die Bezeichnung unserer Blatter (Fagus cfr. grandifolia EHrH. foss.) ist nur eine
provisorische Bezeichnung.

Vorkommen: Nové Ustie, Lok. A. (58 Ex.), Lok. D (14 Ex.).

Castanea atavia UNGER
Tafel LXXXIII, Fig. 9; Tafel LXXXIV, Fig. 9

Bemerkungen: Die Blitter aus dem Orava-Becken, obwohl wenig zahireich,
sind morphologisch gesehen, recht variabel. Gegeniiber von anderen Fundstellen
sind die Blitter aus Nové Ustie im Durchschnitt etwas breiter.

Vorkommen: Nové Ustie, Lok. D (8 EX.).

Hamamelidaceae

Liquidambar europaea AL. BRAUN
Tafel LXXXI, Fig. 2

Bemerkungen: Von dieser Gattung wurde auch ein nicht ausgereifter Samen
gefunden. ]
Vorkommen: Nové Ustie, Lok. B 2 (1 Ex.).

Platanaceae

Platanus leucophylla (Unger) KNOBLOCH
Tafel LXXXIII, Fig. 8

1850 Populus leucophyila UNG.—UNGER, S. 417.
1971 Platanus leucophyila (UNG.) KNOBL.—KNOBLOCH, S. 264.

Bemerkungen: Diese Art ist eindeutig bestimmbar, wenn “‘normal” entwik-
kelte dreilappige Blitter vorliegen, die schon an anderer Stelle ausfiihrlich behan-
delt wurden (E. KNoBLocH 1969, E. Zastawniak 1972). Diese Blitter liegen auch
aus Nové Ustie vor. An dieser Stelle soll nur ein wenig eindeutiges einfaches, jedoch
relativ typisch gezihntes Blatt zur Abbildung kommen.

Vorkommen: Nové Ustie, Lok A. (16 Ex.), Lok. D (8 Ex.).

Moraceae

Morus sp.
Tafel LXXVII, Fig. 27

Bemerkungen: Die nahesten Beziehungen scheinen bei unserem unvollstindig

105



erhaltenen Exemplar zu Morus moldavica Dororeev et NEGRU vorhanden zu sein
(vgl. NeGruU 1972).
Vorkommen: Bobrov — V 6, 46,0—-49,0 m (1 Ex.).

Ulmaceae

| Ulmus pyramidalis GOEPPERT
| Tafel LXXX, Fig. 5, 9; Taf. LXXXIV, Fig. 4, 7; Taf. LXXXV, Fig. 2, 4; Taf. LXXXVI, Fig. 1-4, 68

Bemerkugen: Die Ulmenblitter aus Nové Ustie sind recht polymorph. Neben
relativ groBen und breiten Blattern, die nicht als typische Blitter von Ulmus
pyramidalis Gogepp. bezeichnet werden konnen, kommen kleinere, sehr breite,
wahrscheinlich einfach gezihnte Blitter vor, die Verfasser (E. KnoBLocH 1969) von
den typisch pyramidalen als Ulmus minuta Gokepp. als eine selbstindige Art
behandelte, vor. Weiter wurden auch lanzeitliche Formen mit gabelig geteilten
Sekundirnerven festgestellt (vgl. Taf. LXXXV, Fig. 2), die wiederum anders
bezeichnet werden konnten. Die Ansichten der einzelnen Autoren unterscheiden
sich bei der Beurteilung der morphologisch-systematischen Merkmale bei der
Gattung Ulmus recht betrichtlich. Wahrend die einen (z. B. I. A. ILiNskAIA 1968)
einige Arten unterscheiden, sprechen andere (z. B. C. Buzek 1971) nur von einer
Art oder die Reste werden nicht artlich bestimmt (z. B. Ulmus div. sp. bei E.
ZASTAWNIAK 1972).

Vorkommen: Nové Ustie, Lok. D (22 Ex.).

Rosaceae

Rubus sp.
Tafel LXXVIII, Fig. 40

Bemerkungen: Die wenig zahlreichen Rubus-Reste weisen auf eine nicht
unbetrichtliche Variabilitit hin, die erst bei zahlreicheren Populationen erfaBbar ist.

Vorkommen: Nové Ustie, Lok. C (2 Ex.), Bobrov — V6,20,0-21,0 m(1 Ex.),
26,8—27,0m (1 Ex.).

Actinidiaceae

Actinidia cf. faveolata C. et E. M. REID

Tafel LXXVII, Fig. 2
1915 Actinidia faveolata C. et E. M. REm.—C. REm.—E. M. Rep, S. 117-118, Taf. 13, Fig. 1—4.

Bemerkungen: Nach F. KiRcHHEIMER (1957) ist diese Art in Europa nur aus
dem Pliozin bekannt. D. H. Ma1 (1967) konnte diese Angabe weitgehend kor-
rigieren und sie schon aus dem Oberoligozdn nachweisen. Zu unterstreichen ist
ferner, daB sie nach den Untersuchungen von Mai vor allem an die warm-gemaBig-
ten Zeitabschnitte gebunden ist und vor allem in den jiingeren Florenzonen hdufiger
vorkommt als in den Zlteren. Da bisher aus dem mitteleuropéischen Tertidr nur zwei
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Actinidia- Arten beschrieben wurden, ist die Zugehorigkeit unseres Bruchstiickes zu
Actinidia faveolata wegen der typischen Oberflaichenstruktur wahrscheinlich.
Vorkommen: Bobrov — V 6, 18,0-20,0 m (1 Ex.), 20,0-21,0 m (1 Ex.).

Hypericaceae

Hypericum sp.
Tafel LXXVII, Fig. 38

Beschreibung: Samen walzenformig, mit rund 30 in Lingsreihen angeordneten
sechseckigen Griibchen ornamentiert. GroBe: 1,0 X 0,4 mm.

Bemerkungen: Von anderen in der Literatur veroffentlichten Resten (C.
Remp—E. M. RED 1907, P. Dororeev 1968a) unterscheidet sich diese Art in der
hoheren Anzahl der in Léangsreihen angeordneten Griibchen.

Vorkommen: Bobrov — V 6, 20,0-21,0 m (1 Ex.).

Ericaceae

Andromeda sp.
Tafel LXXVII, Fig. 3

Beschreibung: Samen oval,ungerade, braun, zusammengedriickt. Oberfliche
mit sehr feinen, gekriimmten Griibchen besetzt. GroBe: 2,3 X 1,7 mm.

Bemerkungen: Der abgebildete Samen aus dem Orava-Becken st betrichtlich
groBer als die bisher unveroffentlichten Funde aus dem Tertiéir der DDR. Erist auch
groBer als die veroffentlichten Arten aus dem Tertiar der Sowjetunion (P. I.
Dororeev 1963a). Soweit ein Vergleich nur anhand von Abbildungen aus dem
Tertidr Sibiriens berechtigt ist, 148t sich unser Fund nur mit Andromeda brunnea
Doror. vergleichen.

Vorkommen: Nédmestovo — V 4, 22,0-22,8 m (1 Ex.), Nové Ustie, Lok. B 2
(1 Ex.).

Salicaceae
Salix cf. lavateri AL. BRAUN sensu HANTKE

Bemerkungen: AuBer den weiter erwidhnten und als cf. Salix sp. beschriebenen
Blatt kommt in der Flora aus Nové Ustie noch ein zweites Blatt vor, das ganz sicher
zur Gattung Salix gehort. Es ist mit groBter Wahrscheinlichkeit ganzrandig,
9 X 1,2 cm groB, hat lange Sekunddrnerven, die sich mit sehr hiufigen kleinen
Schlingen miteinander verbinden. Leider ist es nicht so gut erhalten, so daB es eine
gute fotographische Wiedergabe gestatten wiirde.

R. HANTKE (1954) stellt zu ganzrandigen Salix-Arten auch gezihnte Arten.
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Verfasser vertritt diese Ansicht nicht. Wenn er seinen Fund zu dieser Art stelit,
geschieht dies deswegen, weil es den Anschein hat, daB er an manchen Stellen auch
fein gezdhnt sein konnte.

Vorkommen: Nové Ustie, Lok. D (1 Ex.).

? Salicaceae

cf. Salix sp.
Tafel LXXXII, Fig. 5

Bemerkungen: Ein ganzrandiges lanzettliches Blatt mit einem ausgesprochen
starken Mittelnerv und sehr steilen Verlauf der Sekundidrnerven. Alle diese
Merkmale weisen auf die Zugehorigkeit zur Gattung Salix hin, ohne daB vielleicht
auch eine andere systematische Einstufung vollkommen ausgeschlossen werden
konnte.

Vorkommen: Nové Ustie, Lok. D (1 Ex.).

? Populus sp.
Tafel LXXX, Fig. 1

Bemerkungen: Ein morphologisch schlecht erhaltener Rest. Nach den
kutikularanalytischen Untersuchungen von Herrn Dr.Kvacex (Prag)diirfte der Rest
zur Gattung? Populus zu stellen sein. Nach Ansicht des Verfassers sprechen die
Séagezdhne gegen diese Zuordnung.

Vorkommen: Nové Ustie, Lok. B 2 (1 Ex.).

Violaceae

Viola sp.
Tafel LXX!X, Fig. 10

Bemerk ungen: Ein flachgedriickter Samen, der nach freundlicher Mitteilung
von Herrn Dr. Mai (Berlin) zur Gattung Viola zu stellen ist. Ahnlich wie auch andere
Gattungen, die anhand von fossilen Samen und Friichten aus dem Orava-Becken
bekannt sind, ist die Gattung Viola bisher aus Europa vor allem aus dem Pliozén
bekannt (zusammenfassend vgl. F. KIRCHHEIMER 1957).

Vorkommen: Bobrov — V 6, 20,0-21,0 m (1 Ex.).

Asteraceae gen. et sp. indet.
Tafel LXXVIII, Fig. 32, 33

Bemerkungen: Die vorliegenden Reste konnen nur die Anwesenheit der
Compositen in der bearbeiteten Flora beweisen.
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Verbreitung: Bobrov — V 6, 20,0-21,0 m (2 Ex.).

Euphorbiaceae

Phyllanthus sp.
Tafel LXXVIII, Fig. 17

Bemerkungen: Von den bisher beschriebenen Arten der Gattung Phyllanthus
(vgl. besonders P. Dororeev 1963a) konnte unser stark verdriickter Samen nur mit
Phyllanthus compassica DoroF. in Verbindung gebracht werden.

Vorkommen: Bobrov — V 6, 20,0-21,0 m (1 Ex.).

Sterculiaceae

Byttneriophyllum tiliaefolium (AL. BRAUN) KNOBLOCH et KVACEK
Tafel LXXXII, Fig. 1

Bemerkungen: Dieser Art widmeten E. KnoBLocH und KVACEK (1965)
aufgrund der Funde aus dem Pannon des Wiener Beckens eine ausfiihrliche Studie.
Verbreitung: Nové Ustie, Lok. B 2 (2 Ex.), Lok. D (2 Ex.).

? Meliaceae

“Cedrela” sarmatica E. Kovaics
Tafel LXXXV, Fig. 1

Bemerkungen: Lanzettliche Blitter mit relativ parallel verlaufenden ganzran-
digen Réndern sind unter verschiedenen Namen bekannt. Fiir eines unserer Blitter
ist eine bestimmte Ungleichseitigkeit bemerkenswert, die sich im unterschiedlichen
Winkel der Sekundidrnerven bemerkbar macht. Gleiche Blitter werden in letzter
Zeit sowohl zur Gattung Juglans (vgl. z. B. Juglans acuminataAL. BRAUN et UNGER,
vgl. C. Buzek 1971, Textabb. 3a) oder auch Cedrela (vgl. z. B. Cedrela sarmatica E.
Kov., G. ANDREANSZKY 1959, Taf. XLV, Fig. 1)

Vorkommen: Nové Ustie, Lok. D (2 Ex.).

Oleaceae

Fraxinus sp.
Tafel LXXX, Fig. 7

Bemerkungen: Ein ovales Blatt, dessen Bezahnung nur undeutlich erkennbar
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ist. Die Sekundirnerven sind bogenlaufig. Die Stellung bei der Gattung Fraxinus
konnte anhand von kutikularanalytischen Studien von Herrn Dr. Kvacek (Prag)

festgestellt werden. 3
Vorkommen: Nové Ustie, Lok. D (1 Ex.).

Lythraceae

Mneme menzelii (E. M. REmp) EYpe
Tafel LXXVIII, Fig. 14

Vorkommen: Nové Ustie, Lok. B 1 (15 Ex.), Lok. B 2 (8 Ex.), Lok. C (1 Ex.),
Nimestovo — V 4, 22.0-23,5 m (3 Ex.), 26,5—27,0 m (6 Ex.).

Decodon globosus (E. M. REID) NIKITIN
Tafel LXXVIII, Fig. 5—11, 14—16

Vorkommen: Nové Ustie, Lok. B 1 (130 Ex.), Lok. B2 (65 Ex.), Lok. C(1 Ex.).

Trapaceae

Trapa moravica OPRAVIL et KNOBLOCH
Tafel LXXIX, Fig. 7, 9

Vorkommen: Nové Ustie, Lok. B 2 (18 Reste von Hornern, 11 NiiSchen).

Halorrhagaceae

Proserpinaca reticulata C. et E. M. REiD
Tafel LXXVIII, Fig. 25, 26, 34

Bemerkungen: Diese sehr charakteristischen Fossilien wurden bisher vor allem
aus dem hollindischen und polnischen Pliozin eingehend beschrieben.

Vorkommen: Nové Ustie, Lok. B 2 (1 Ex.), Namestovo — V4,22,0-22.8 m(2
Ex.), 22,8—23,5 m (1 Ex.).

Vitaceae

Vitis cf. teutonica AL. BRAUN
Tafel LXXVIII, Fig. 41

Vorkommen: Bobrov — V 6, 20,0—-21,0 m (1 Ex.).
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Anacardiaceae

aff. “Rhus” sp.
Tafel LXXXI, Fig. 4

Beschreibung: Ein linglich-ovales Blatt bei dem die unter wenig spitzen
Winkeln verlaufenden Sekundirnerven sich spalten oder auch ohne Spaltung in sehr
typische, relativ groBe, beiderseitig ausgebauchte Zihne des Blattrandes verlaufen.

Bemerkungen: Was die fossilen Blitter anbelangt, so bildet dhnliche, wenn
nicht gleiche Blitter A. N. KrisTorovic—T. N. BAJKOVSKAJA (1965, Taf. XXIII, Fig.
10, 11, 11a) als Rhus noeggerathii Wes. aus dem Sarmat von Krynka ab (diese
diirften mit den anderen unter gleichen Namen abgebildeten Blittern nicht art- und
gattungsgleich sein). Rhus- (oder Anacardiaceen-Blitter) weisen zwar eine dhnliche
Form der Zihne des Blattrandes auf, der Verlauf der Sekundirnerven ist jedoch
durchwegs unterschiedlich gestaltet (vgl. H. WEyLAND 1941, Taf. XXII, Fig. R 8,
Taf. XXIII, R 3, R 4, A. N. Kri$ToFovic—T. N. BAIKOVSKAJA 1965, Taf. XXIII, Fig.
12):

Vorkommen: Nové Ustie, Lok. D (1 Ex.).

Aceraceae

Acer tricuspidatum BRONN
Tafel LXXXVI, Fig. 9

Bemerkungen: Diese Art kommt in Nové Ustie nur ganz selten vor.
Vorkommen: Nové Ustie, Lok. B 1 (3 Ex.), Lok. D (1 Ex.).

Acer cf. hungaricum ANDREANSZKY
Tafel LXXXII, Fig. 4 ; Tafel LXXXIII, Fig. 7

1955-6 Acer hungaricum ANDREANSZKY.—ANDREANSZKY, S. 200, Taf. XXV, Fig. 1, 2.
(?) 1959 Acer hungaricum ANDREANSZKY,— ANDREANSZKY, S. 163, Taf. L, Fig. 8.
1968 Acer hungaricum ANDREANSZKY.~ILIINSKAJA, S. 67, Taf. V, Fig. 1, Taf. XX, Fig. 2.

Bemerkungen: Gegeniiber von Acer tricuspidatum Bronn ist fiir diese Art der
vollkommen unterschiedliche Verlauf der Basalnerven bemerkenswert. Gleichfalls
die GroBe und das Verhiltnis der Seitenlappen zum Mittellappen sind anders
ausgebildet.

Vorkommen: Nové Ustie, Lok. A (1 Ex.), Lok. D (2 Ex.).

? Aceraceae
? Acer sp. 1
Tafel LXXXI, Fig. 1

Beschreibung: Ein zweilappiges Blatt mit relativ schmalen Lappen bei denen
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von den bogenldufigen und sich mit Schlingen verbindenden Sekundarnerven
Nerven abzweigen, die in ganz kleine Zahnedes Blattrandes miinden.
Bemerkungen: Es diirfte sich um ein reduziertes dreilappiges Blatt handeln,
dessen Zugehorigkeit zu den Aceraceen wegen den sehr kleinen Zahnen nicht
gegeben sein diirfte.
Vorkommen: Nové Ustie, Lok. D (1 Ex.).

? Acer sp. 2
Tafel LXXXI, Fig. 6

Beschreibung: Ein Blatt mit wahrscheinlich drei Hauptlappen, wobei die
Lappen ganzrandig zu sein scheinen. Die Sekundarnerven verbinden sich miteinan-
der durch Schlingen, an die sich weitere kleine Bogen anschmiegen.

Vorkommen: Nové Ustie, Lok. D (1 Ex.).

? Cornaceae — ? Onagraceae

Hartziella rosenkjaeri (HARTZ) SZAFER
Tafel LXXVII, Fig. 14—19

1909 Carpolithes rosenkjaeri Hartz.—HARTZ, S. 113, Taf. IV, Fig. 1-15.
1963 Hartziella rosenkjaeri (HARTZ) SZAFER. —SZAFER, S. 27
1963a Carpolithes rosenkjaeri HArRTz.—DOROFEEV, S. 276, Textabb. 36.

Bemerkungen: Dieser Art widmete eine ausfiihrliche Studie Szarer (1963).
Die bisher beschriebenen Funde dieser Art weisen weniger deutliche kantige
Verstirkungen der Oberfliche auf, wobei auf diesen Leitbundel verlaufen.

Vorkommen: Nové Ustie, Lok. B 1 (80 Ex.), Lok. B2 (1 Ex.), Bobrov — V 6,
20,0-21,0 m (5 Ex.).

Araliaceae

Aralia sp. vel Acanthopanax sp.
Tafel LXXIX, Fig. 13—14

Bemerkungen: Endokarpien von Araliaceen wurden bisher nur selten im
europiischen karpologischen Schrifttum erwéhnt (z. B. W. SzAFEr 1947). Zahlrei-
che Arten beschrieb aus dem sibirischen Tertidr P. I. Dororeev (1963a). Seine
Abbildungen sind jedoch nicht so eindeutig und unser Material nicht so gut erhalten,
daB artliche Beziehungen geklirt werden konnten.

Vorkommen: Bobrov — V 6, 20,0-21,0 m (2 Ex.).
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Lamiaceae

Ajuga cf. antiqua C. et E. M. REID
Tafel LXXVII, Fig. 11

1915 Ajuga antiqua C. et E. M. REip.—C. REp—E. M. REID, S. 122, Taf. 16, Fig. 13, 14

Bemerkungen: Von den bisherigen fossilen Funden dieser Art unterscheidet
sich das Nii3chen aus Bobrov durch das unterschiedliche Linge/Breite — Verhiltnis
(unser NiiBchen ist 2,1 mm lang und 1,1 mm breit). Die typische, in Langsrichtung
angeordnete Netzstruktur ist die gleiche.

Vorkommen: Bobrov — V 6, 20,0-21,0 m (1 Ex.).

Magnoliopsida gen. et sp. indet.

Unter Dicotylophyllum sp. 1—4 werden vier verschiedene Blatt-Typen zusam-
mengefaflt, die zwar in Sinne der bisherigen Literatur zumindestens teilweise
bestimmbar sind — deren richtige Einstufung im Sinne des natiirlichen Systems aber
kaum gewihrleistet ist.

Dicotylophyllum sp. 1
Tafel LXXXIV, Fig. 6

Beschreibung: Ein ganzrandiges, ovales, beiderseitig allméhlich zugespitztes
Blatt. Die Sekundarnerven entspringen unter spitzen Winkeln, sind bogenlaufig und
gabeln sich.

Vorkommen: Nové Ustie, Lok. D (1 Ex.).

Dicotylophyllum sp. 2
Tafel LXXXIIIL, Fig. 3

Beschreibung: Ein breit-ovales Blatt mit bogenldufigen Sekundirnerven, die
sich mit Schlingen miteinander verbinden. Zwischen den Sekundédrnerven verlaufen
zum Mittelnerv fast senkrecht orientierte Tertidrnerven.

Vorkommen: Nové Ustie, Lok. D (1 Ex.).

Dicotylophyllum sp. 3
Tafel LXXXII, Fig. 3

Beschreibung: Ein ldngliches Blatt mit relativ auffallend parallel verlaufenden
Rindern, die mit verhaltnismiBig groBen Sagezihnen besetzt sind. In diese enden
fast gerade (oder ganz schwach gekriimmte) Sekundimerven, deren Enden sich
gabeln, wobei jeder Gabelast in einen Zahn miindet.
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Bemerkungen: Gleiche oder zumindestens sehr #dhnliche Blitter bildete
BERGER (1952, Abb. 61—62) als Carya serraefolia ab. Nach Ansicht des Verfassers
ist die Zugehorigkeit des Blattes aus Nové Ustie zu den Juglandaceen nicht gegeben.

Vorkommen: Nové Ustie, Lok. D (1 Ex.).

Dicotylophyllum sp. 4
Tafel LXXXII, Fig. 6

Beschreibung: Ein unterer Blatteil mit einer abgestutzten Basis. Die basalen
sowie hoherliegenden Sekundirnerven entspringen unter spitzen Winkeln, verbin-
den sich — soweit sichtbar — bogenldufig. Wesentlich erscheint das bogenliufige
Maschennetz in der unteren rechten Blatthilfte, wobei in den schlingenformigen
Bogen sich ein loses Maschennetz erkennen lagt.

Vorkommen: Nové Ustie, Lok. D (1 Ex.).

Monocotyledonae
Smilacaceae

Smilax weberi WESSEL in WESSEL et WEBER
Tafel LXXXII, Fig. 2 ; Tafel LXXXYV, Fig. 5

Bemerkungen: Uber diese Art berichten ausfiihrlich Buzek (1971) und
KnoBLOCH—KVACEK (197§ ).
Vorkommen: Nové Ustie, Lok. D (2 Ex.).

Cyperaceae
Scirpus sp.
Tafel LXXVIII, Fig. 12, 13, 23

Vorkommen: Bobrov — V 6, 20,0-21,0m (1 Ex.), Namestovo — V 4,
22,8—23,5 m (4 Ex.).

Cladium oligovasculare MAI in KNOBLOCH
Tafel LXXVII, Fig. 28—32

1978 Cladium oligovasculare Ma1.—KNoBLOCH, S. 158-159, Taf. 1, Fig. 1-3, 8, 9.

Beschreibung: Friichte eiformig mit abgestutzter Basis und allméhlich
zulaufenden fleischigen Griffel. Steinkerne eiformig, mit wenige stark aufgebldhten
Mittelteil, mit 3—5 tief eingeschnittenen meridionalen Leitbiindelfurchen, Halsteil
sehr kurz, stark verengt. Lange: 1,1—1,6 mm, Breite: 0,9—1,1 mm.
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Bemerkungen: Diese Art ist bisher nur aus dem Untermiozin von Safov und
aus dem Tertidr der DDR bekannt (E. KnoBLocH 1978).

Vorkommen: Nové Ustie, Lok. B 1 (2 Ex.), Lok. C (4 Ex.), Bobrov — V 6,
20,0-21,0m (1 EX.).

Cyperacites sp.
Tafel LXXXIII, Fig. 2

Bemerkungen: Die bisherigen Abbildungen der Cyperacites- Arten sind nicht
so eindeutig, daB es moglich wire unsere Reste zu einer bestimmten Art der Gattung
Cyperites, vielmehr Cyperacites zu stellen.

Vorkommen: Nové Ustie, Lok. B 2 (4 Ex).

Sparganiaceae

Sparganium neglectum BEEBY foss.
Tafel LXXVII, Fig. 23 ; Tafel LXXX, Fig. 6; Tafel LXXXI, Fig. 5

Bemerkungen: Dieser Art wurde eine ausfiihrliche Studie gewidmet in der
auch die Funde aus dem Orava-Becken eingehend behandelt wurden ( vgl. KNoB-
LOCH—MaAI 1975).

Vorkommen: Nové Ustie, Lok. B 1 (150 Ex.),Lok. B2 (5Ex.), Lok. C(3 Ex.).

Sparganium nanum DoROFEEV in KOLAKOVSKL
Tafel LXXVIII, Fig. 18

1915 Sparganium cf. simplex Fries.— REID—REID, S. 57, Taf. I, Fig. 18.
1958 Sparganium nanum Doror.— KoLAKOVsKL, S. 325—326, Taf. VII, Fig, 2=<5.

Bemerkungen: Unser einziges Exemplar (1,4 x 0,8 mm groB) ist mit Spar-
ganium cf. simplex Fries aus Reuver (C. REm—E. M. REID 1915) gleichgestaltet.
Von anderen zu diesert Art gestellten Endokarpien (vgl. W. Szarer 1954, Taf. XX,
Fig. 1-5, 1961, Taf. XXV, Fig. 9—14) unterscheidet sich unser Fossil durch die
geringere Breite und die Zuspitzung. Zu Sparganium neglectum Beesy foss. mitder
die Art vieles gemeinsam hat, kann dieser Rest nicht gestellt werden, da er
betrichtlich kleiner ist (vgl. D. H. Mai—E. KNOBLOCH 1975). Unser Fund stimmt
vollkommen mit Sparganium nanum Doror. in KoLAK. aus der Bohrung Kunovice
iiberein (KNoBLOCH 1976b).

Vorkommen: Namestovo — V 4, 22,8—23,5m (1 Ex.).

115



Typhaceae

Typha sp.
Tafel LXXVIII, Fig. 35—39

Bemerkungen: Inkohlte Reste der Reproduktionsorgane der Gattung Typha
wurden bisher aus dem europdischen Tertidr nur selten erwahnt (z. B. W. SZAFER
1961). Sie wurden aber wegen der kleinen Dimensionen jedoch eher iibersehen.
Wie das zahlreiche, unveroffentlichte Material von D. H. Ma1 (Berlin) beweist, war
die Gattung mit zahlreichen Arten in der DDR verbreitet.

Vorkommen: Nové Ustie, Lok. B 1 (700 Ex.), B 2 (40 Ex.), Bobrov — V 6
4.0-5,0m (10 Ex.), Vavre¢cko — V1, 12,8 m (7 Ex.).

Alismataceae

Caldesia cylindrica (E. M. ReEID) DOROFEEV
Tafel LXXVII, Fig. 12, 13

1920 Myriophyllum cylindricum Reip.—REID, S. 71-72, Taf. IV, Fig. 2, 4.

1960 Caldesia tertiaria DOrROF.—DOROFEEV, S. 1424—1426, Taf. I1, Fig. 10.

1963a Caldesia cylindrica (E. M. REip) DorOF.—DoROFEEV, S. 110—111, Textabb. 17/10, Taf. X,
Fig. 1-7.

Bemerkungen: In bezug auf die bisher aus dem Tertidr beschriebenen Funde
weisen unsere Exemplare keine bemerkenswerten Unterschiede auf. Diese Art
wurde bisher aus dem tschechoslowakischen Tertidr nur aus dem Pannon der
Umgebung von Témice nachgewiesen (E. KnoBLocH in P. Cryroky—E. KNOBLOCH
1976).

Vorkommen: Nové Ustie, Lok. C (4 Ex.).

Potamogetonaceae

Potamogeton aff. kunovicensis KNOBLOCH
Tafel LXXVIII, Fig. 30; Tafel LXXIX, Fig. 12

1977 Potamogeton kunovicensis KNoBL.—KNOBLOCH, S. 3536, Taf. I, Fig. 20—26.

Bemerkungen: Dies Funde aus Nové Ustie unterscheiden sich von den Typen
dieser Art in der GroBe sowie der deutlicheren Dickwandigkeit.
Vorkommen: Nové Ustie, Lok. B 2 (8 Ex.).

Potamogeton dubnanensis KNOBLOCH
Tafel LXXIX, Fig. 1,2, 11

1977 Potamogeton dubnanensis KNoBL.—KNOBLOCH, S. 3335, Taf. I, Fig. 1-19

Bemerkungen: Die Funde aus dem Orava-Becken weisen die gleiche Variabili-
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tit sowie die gleichen seitlichen Verdriickungen auf wie die Funde aus Dubiiany (vgl.
E. KnoBLocH 1977).

Vorkommen: Bobrov — V 6, 25,0—26,0 m (13 Ex.), Nové Ustie, Lok. B 2, (3
Ex.), Lok. C (2 Ex.).

Zingiberaceae

Spirematospermum wetzleri (HEER) CHANDLER
Tafel LXXVIIL, Fig. 28

Bemerkungen: Die bisherigen Funde faBten B. E. Kocx und W. L. FRIEDRICH
(1971) zusammen. Sie wiesen bei den den fossilen Resten auf Beziehungen zum
rezenten Cenolophon oxymitrum (Scium.)HoLTTum (Zingiberaceae) aus Thailand
hin.

Vorkommen: Nové Ustie, Lok. B 2 (7 Ex.), Namestovo — V 4,22,8-22.5m
(1 Ex.).

Monocotyledonae gen. et sp. indet.
Tafel LXXXII, Fig. 7

Beschreibung : Ein bandformiges, beiderseitig allméhlich zugespitztes Blatt. In
der Mitte wird es durch einen relativ dicken (1,5 mm) Leitbiindelstrang durchzogen.
Beiderseitig von ihm verlaufen in nicht genau gleichen Abstinden (rund 4 mm)
starkere Nerven zwischen denen wiederum feinere Nerven sichtbar sind.

Vorkommen: Nové Ustie, Lok. D (1 Ex.).

Stratigraphische Bemerkungen

Eine Ubersicht iiber die stratigraphischen Ansichten anderer Forscher hinsichtlich
des Alters der Beckenfiillung des Orava-Beckens wurde schon friiher gegeben (vgl.
E. KnoBLocH 1968). Bei eigenenen fritheren ausfiihrungen kam Verfasser zur
Feststellung, daB diese Beckenfiillung in das Sarmat zu stellen sei, wobei das
Ober-Torton (= Ober-Baden in der heutigen Auffassung, vielmehr Kosovien nach
der neuesten Nomenklatur) und pannonische Alter nicht ausgeschlossen werden
kann.

Diese Feststellung kann noch durch einige neuere Erkenntnisse ergéinzt werden.

Zahlreiche in dieser Arbeit beschriebenen Reste sind — soweit es die stratigraphi-
sche Reichweite anbelangt — bisher nicht geniigend bekannt, da im europiischen
Tertidr bisher nicht geniigend Sedimente geschlimmt wurden, so daB die strati-
graphische Reichweite von einigen Arten nur vorgetduscht sein kann. Die folgen-
den Bemerkungen miissen daher unter diesem Blickwinkel betrachtet werden.
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Ubersicht der nachgewiesenen Arten

Nové Ustie, Lok. A

Nové Ustie, Lok. B 1

Nové Ustie, Lok. B 2

Nové Ustie, Lok. C

Nové Ustie, Lok. D

Namestovo — V 1

Namestovo — V 4

Bobrov — 6

Characeae gen. et sp. indet.

Selaginella pliocenica DOROFEEV

Ginkgo adiantoides (UNGER) HEER

Tsuga sp.

Abies sp.

Picea sp.

Pinus sp.

Glyptostrobus europaeus (BRONGNIART) UNGER
Carpolithes bilobatus NIKITIN ex DOROFEEV
Ceratophyllum dubium (LupwiG) KIRCHHEIMER
Carpolithes reniculus (LubwiG) MENZEL
Batrachium sp.

“*Cleome” rugosa (E. M. REID) DOROFEEV
Myrica ceriferiformis KOwNAs

Pterocarya sp.

Carya sp.

Cercidiphyllum crenatum (UNGER) BROWN
Carpinus grandis UNGER emend HEER
Carpinus cf. betulus 1.

Corylus sp.

Betula prisca ETTINGSHAUSEN

Betula cf. longisquamosa MADLER
Betulaceae gen. et sp. indet.

cf. Alnus sp.

Quercus latifolia (SORDELLI) KNOBLOCH
Castanea atavia UNGER

Fagus cf. grandifolia EHRH. foss.
Liquidambar europaea AL. BRAUN
Platanus leucophylla (UNGER) KNOBLOCH
Morus sp.

Ulmus pyramidalis GOEPPERT

Rubus sp.

.Actinidia cf. faveolata c. et E. M. REID
Hypericum sp

Andromeda sp.

Salix cf. lavateri AL. BRAUN sensu HANTKE
cf. Salix sp.

? Populus sp.

Viola sp.

Asteraceae gen. et sp. indet.

Phyllanthus sp.
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Fortsetzung der Tab.

Monocotyledonae gen. et sp. indet.
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Byttneriophyllum tiliaefolium (AL. BRAUN)
KNOBLOCH et KVACEK 2 2
“Cedrela” sarmatica E. KOVACs 2
Fraxinus sp.
Mneme menzelii (E. M. Reip) Eype 15 8 ] 9
Decodon globosus (E. M. REID) NIKITIN 130 | 65 1
Trapa cf. moravica OPrAVIL et KNOBLOCH 29
Proserpinaca reticulata c. et E. M. REID 1 3
Vitis cf. teutonica AL. BRAUN 1
aff. “Rhus” sp. 1
Acer tricuspidatum BRONN. 3 1
Acer cf. hungaricum ANDREANSZKY 1 2
? Acer sp. | 1
7 Acer sp. 2 1
Hartziella rosenkjaeri (HARTZ) SZAFER 80 1 5
Aralia sp. vel Acanthopanax sp. 5
Ajuga cf. antiqua c. et E. M. REID 1
Dicotylophyllum sp. 1 1
Dicotylophyllum sp. 2 1
Dicotylophyllum sp. 3 1
Dicotylophyllum sp. 3 1
Smilax weberi WEssEL in WESSEL et WEBER 2
Scirpus sp. 4 1
Cladium oligovasculare MA1 in KNOBLOCH 2 + 1
Cyperacites sp. 4
Sparganium neglectum BEEBY foss. 150 3
Sparganium nanum DoOROFEEV in KOLAKOVSKI 1
Typha sp. 700 7 10
Caldesia cylindrica (E. M. Reip) DOROFEEV 4
Potamogeton aff. kunovicensis KNOBLOCH 8
Potamogeton dubnanensis KNOBLOCH % 13
Spirematospermum wetzleri (HEER) CHANDLER 7 1
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Sparganium neglectum BegBy foss. Bisher wird die Art vor allem aus dem Pannon,
Pliozan und Quartir angefiihrt. Die alstesten Funde sind aus dem hoheren
Miozin aus den Florenzonen X —XIIIim Sinne von D. H. M1 (1967) bekannt.

Abies sp. Die Gattung ist erst aus den jiingeren miozdnen Ablagerungen bekannt.
Das ilteste Vorkommen der Nadelreste wird aus Staré Gliwice (Sarmat — W.
SzAFER 1963) erwihnt.

Ajuga cf. antiqua ReD. Die Art wird nur aus dem Pliozan erwihnt.

Batrachium sp. wurde bisher nur selten erwihnt.

Betula latisquamosa MADLER ist aus dem Pliozdn von Frankfurt bekannt.

Caldesia cylindrica (Reip) Doror. wurde bisher nur aus dem Pliozian sowie Pannon
von Polen und Mihren (W. Szarer 1947, P. Cryroky—E. KnoBLOCH 1976)
sowie aus dem Sarmat bis Maot von Wei3ruBland (P. I. Dororeev 1960) und
aus dem Pleistozan von WeiBruBland (P. I. Dororeev 1963b) beschrieben,
wenn wir allerdings von den dlteren Funden aus dem Tertidr Sibiriens absehen
(P. I. DorOFEEV 1963a).

Ceratophyllum dubium (Lupw.) KircHH. erwdhnt KIRCHHEIMER (1957) erst ab
Pliozan.

Hypericum sp. wurde bisher nur ganz vereinzelt aus dem Pliozidn erwihnt (C.
Remp—E. M. Remp 1907), obwohl das Vorkommen auch in stratigraphisch
alteren Ablagerungen nicht ausgeschlossen werden kann.

Myrica ceriferiformis KowNas ist eine Art, die vom Obermiozin bis in das Pliozan
verbreitet ist.

Morus sp. Die Gattung scheint bisher nur aus dem jiingeren Sarmat aus Moldavien

beschrieben worden sein (A. G, NEGru 1972).

AuBler den erwidhnten Samen und Friichten kommen in den Floren von
Namestovo, Bobrov und Nové Ustie zahlreiche Gattungen vor, die ebenfalls an die
jlingsten Zeitabschnitte des Neogens gebunden sein scheinen ( Typha sp., Viola sp.,
Tsuga sp., Sparganium nanum Doror. ex KoLAk., Selaginella pliocenica DOROF.,
Potamogeton aff. kunovicensis KNoBL., P. dubnanensis KNoBL., Picea sp.. Phyllan-
thus sp., Corylus sp. und Trapa cf. moravica Opr. et KNOBL.).

Da den Untersuchungen von fossilen Blitterresten bisher mehr Interesse ent-
gegengebracht wurde als den karpologischen Forschungen sind erstere auch besser
bekannt. Dennoch weisen einige von ihnen im wesentlichen nur eine stratigraphi-
sche Verbreitung von Obermiozin (Sarmat, hochstens Ober-Baden) bis in das
Pliozan auf. In diese Gruppe gehoren Gingko adantoides (UNG.) HEer, Bytt-
neriophyllum tiliaefolium (AvL. BRAUN) KNOBL. et Kvac., Fagus cf. grandifolia EHRH.
foss., Platanus Ieucophylla (UnG.) KnoBL., Quercus latifolia (Sorp.) Knobl.,
“Cedrela” sarmatica E. Kov. und Acer cf. hungaricum ANDREANSZKY.

Aus allen angefiihrten Angaben geht eindeutig der jungmioziane Charakter der
gesamten Pflanzengesellschaft hervor. Die Funde gestatten eine Einstufung in die
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Zeitspanne Sarmat bis Pannon. Wahrend die bisherigen Blitterfunde keine andere
Einstufung gestatten, weisen die Samen und Friichte eher auf ein pannonisches Alter
hin. Es ist schwierig zu entscheiden, welcher Konzeption der Vorzug gegeben
werden soll. Verfasser neigt zur Ansicht, daB die fossilfiihrenden Schichten zur Zeit
cher in das Pannon als in das Sarmat gestellt werden sollten. Dazu verleiten ihn die
zahlreichen Formen, die bisher nur aus dem Pliozin bekannt sind, das Vorkommen
von einigen Koniferen mit ebenfalls sehr jungtertidren Geprige sowie die An-
wesenheit eines nicht unwesentlichen Bestandes von Pflanzen von krautigem
Wuchs.

Bemerkungen zur Okologie

Wie schon frither bemerkt wurde (E. KnoBLOCH 1968) existieren im Prinzip im
slowakischen Teil des Orava-Beckens zwei Gkologisch unterschiedlich gestaltete
Pflanzengesellschaften: die Assoziation des mesophilen Laubwaldes und die As-
soziation des Sumpfwaldes (incl. der wasserbewohnenden Pflanzengesellschaften).
Beide sind auch an eine bestimmte Lithofazies gebunden. Die Assoziation des
mesophilen Laubwaldes stammt aus gelblichen mehlsandigen Tonen und wird von
Vertretern der Gattungen Fagus, Platanus, Ulmus, Acer, Gingko und Castanea
gebildet. Die feuchtigkeitsliebende Gesellschaft stammt aus grauen Tonen und
soweit es die Blitter anbelangt setzt sie sich aus Vertretern der Familie Betulaceae,
Monokotylen, den Gattungen Byttneriophyllum, Fraxinus und Acer zusammen. Die
Friichte und Samen aus den gleichen Tonen gehéren vor allem Vertretern der
Gattungen Myrica, Tyrpha, Decodon, Mneme, Cladium, Caldesia, Trapa, Glypto-
strobus, Potamogeton, Sparganium, Spirematospermum, Cladiocaria und Rubus an.

Die Beziehungen zu anderen mitteleuropiiischen jungtertiiiren Floren

Die engsten Beziehungen weist die Blitterflora aus Nové Ustie verstindlicherweise
zur Flora des Domanski Wierch am Dunajec in Polen auf (E. Zastawniak 1972),
obwohl dort zahlreiche Reste mit anderen Namen belegt sind. Von den gemeinsam
vorkommenden Arten sind vor allem die nicht eindeutig bestimmbaren Blitter aus
der Gruppe der Betulaceae, weiter Fagus cfr. grandifolia EHRrH. foss., Castanea
atavia UNG., Quercus latifolia (Sorp.) KNoBL., Liquidambar europaeaAL BrauN,
Platanus leucophylla (Unc.) KnoBL. und die als Cyperacites sp. béschriebenen
Blitter zu nennen. In Nové Ustie fehlen bisher von den wesentlicheren Arten des
Domarnski Wierch Cornus cf. mas L., Quercus pseudocastanea Gogrp., Parrotia
pristina (ETT.) STUR und Acer vindobonensis (E1t.) BERGER. .

Viele gemeinsame Arten weist die Blitterflora von Nové Ustie auch zu mit den
Blitterfloren aus dem Pannon des Wiener Beckens auf (BERGER 1955, E. KNOBLOCH
1969), aber auch zu anderen jungtertidren Floren, z, B. aus dem Turiec-Becken der
mittleren Slowakei (V. SITAr 1968).

Die Samen- und Friichte-Flora weist natiirlich besonders enge Beziehungen zur
bisher nur in einer vorldufigen Mitteilung erwihnten Flora von Chyz im polnischen
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Teil des Orava-Beckens auf M. LANCUCKA-SRODONIOWA 1963 ), allerdings auch zu
anderen jungterzidren Floren. Da jedoch diese Floren meistens artenreicher sind
konnen diese Beziehungen auch nur vorgetduscht sein (etwa bei den Fundstellen
Mizerna — W. Szarer 1954, KrosciEnko—W. SzaFer 1947).
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Tafelerlauterungen LXXVII-LXXXVI

Tafel LXXVII
1. Abies sp., Bobrov, V — 6, 46,0-49,0 m, 7.5 x.
2. Actinidia cf. faveolata C. et E. M. Remp, Bobrov, V 6, 20,0—-21,0 m, 20 x.
3. Andromeda sp., Namestovo, V — 4,22,0-22,8 m, 10X.
4.—10. Batrachium sp.. Nové Ustie, Lok. B 1, 20X.
11. Ajuga cf. antiqua Reip, Bobrov, V — 6, 20,0—21,0 m, 20X.
12.—13. Caldesia cylindrica (E. M. REp) Dororeev, Nové Ustie, Lok. C. 15x.
14.—19. Hartziella rosenkjaeri (HARTZ) SzAFER, Nové Ustie, Lok. C, 6,5x.
20. Betula cf. longisquamosa MADLER, Bobrov, V — 6, 26,8—27,0 m, 15X.
21. Betula cf. longisquamosa MADLER, Bobrov, V-6, 46,0—-49,0 m, 10x.
22. Carpinus cf. betulus L., Bobrov, V-6, 20,0—-21,0 m, 6,5X.
23. Sparganium neglectum BEEBY foss., Nové Ustie, Lok. B 1, 10x.
24. Carpolithes reniculus (LupwiG) KIRCHHEIMER, Bobrov, V-6, 20,0-21,0 m, 10x.
25. Ceratophyllum dubium (Lupwic) KIRCHHEIMER, Nové Ustie, Lok. B 2, 6,5X.
26. “Cleome” rugosa (E. M. REp) Dororeev, Nové Ustie, Lok. B 1, 10x.
27. Morus sp., Bobrov, V-6, 46,0—49,0 m, 20x.
28.—32. Cladium oligovasculare Ma1 in KnosLocH, Nové Ustie, Lok. C, 20x.
33.—37. Myrica ceriferiformis Kownas, Nové Ustie, Lok. B 2, 10x.
38. Hypericum sp., Bobrov V-6, 20,0—21,0 m, 20x.

Tafel LXXVIII
1.—2. Mneme menzelii (E. M. Rep) Eypg, Namestovo, V-4, 26,5-27,0 m, 6,5X.
3.—4. Mneme menzelii (E. M. Rem) Evpe, Nové Ustie, Lok. B 2, 6,5x.
5.—11. Decodon globosus (E. M. Remp) Nixrrin, Nové Ustie, Lok. B 1, 20x.
12.—13. Scirpus sp., Namestovo, V-4, 22,8—23,5 m, 10x.
14.—16. Decodon globosus (E. M. REmp) Nixrin, Nové Ustie, Lok. B 1, 10x.
17. Phyllanthus sp., Bobrov, V-6, 20,0—21,0 m, 25X.
18. Sparganium nanum Dororeev in KoLakovsku, Namestovo, V-4, 22,8—23,5 m, 20x.
19. Glyptostrobus europaeus (BRoNGNIART) UNGER, Nové Ustie, Lok. C, 6,5%.
20. Glyptostrobus europaeus (BRONGNIART) UNGER, Bobrov V-6, 21,0-22,0 m, 6,5x.
21. Glyptostrobus europaeus (BRONGNIART) UNGER, Nové Ustie, Lok. B 2, 6,5%.
22. Selaginalla pliocenica DorOFegv, Namestovo, V-1, 13,0—14,0 m, 30x.
23. Scirpus sp., Namestovo, V-4, 22,8—23,5 m, 10x.
24. Glyptostrobus europaeus (BRONGNIART) UNGER, Nové Ustie, Lok. C, 6,5X.
25.—26. Proserpinaca reticulata C. et E. M. Reip, Namestovo, V-4, 22,0-22,8 m, 10x.
27. Carpolithes bilobatus NikrTiN, Namestovo, V-4, 22,8—23,5 m, 30x.
28. Spirematospermum wetzleri (HEer) CHANDLER, Nové Ustie, Lok. B 2, 6,5x.
29. Tsuga sp., Bobrov, V-6, 46,0—49,0 m, 10X.
30. Potamogeton cf. kunovicensis KnoBLocH, Nové Ustie, Lok. B 2, 10x.
31. Pterocarya sp., Bobrov, V-6, 18,0—-20,0 m, 10X.
32.-33. Asteraceae gen. et sp. indet., Bobrov, V-6, 20,0—-21,0 m, 6,5X.
34. Proserpinaca reticulata C. et E. M. Rep, Namestovo, V-4, 22,823, 5 m, 6,5X.
35.—39. Typha sp., Nové Ustie, Lok. B 2, 20%.
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40. Rubus sp., Nové Ustie, Lok. C, 20x.

41.

Vitis cf. teutonica AL. BRAUN, Bobrov, V-6, 20,0-21.0 m, 6,5%.

Tafel LXXIX ;
1.—2. Potamogeton dubnanensis KnosLocH, Nové Ustie, Lok. B 2, 15x.

3
4.
5.

7
8.

10.
11.
12.

13, 14. Aralia sp. vel Acanthopanax sp., Bobrov, V-6, 20,0-21,0 m, 13—10x, 14—15x.

Carpinus grandis UNGER emend. HEgRr, Nové Ustie, Lok. D, 2.
Quercus latifolia (SorbeLLI) KNoBLOCH, Nové Ustie, Lok. D, 1: 1.
—6. Pterocarya sp., Bobrov, V-6, 46,0-49,0 M, 10x.

Trapa moravica OpraviL et KNoBLOCH, Nové Ustie, Lok. B 2. 15x.
Pterocarya sp., Bobrov, V-6, 20,0—21,0 m, 10x.

Viola sp., Bobrov, V-6, 20,0-21,0 m, 20x.

Potamogeton dubnanensis KNoBLocH, Nové Ustie, Lok. C, 20%.
Potamogeton aff. kunovicensis KNoLocH, Nové Ustie, Lok. B 2, 20x.

Tafel LXXX '
1.7 Populus sp., Nové Ustie, Lok. B2, 1:1.

2.

/g gy

—4. Betulaceae gen. et sp. indet., Nové Ustie, Lok. B2, 1:1.
Ulmus pyramidalis GoepperT, Nové Ustie, Lok. D, 1: 1.
Sparganium neglectum BEEBY foss., Nové Ustie, Lok. B 1, 10x.
Fraxinus sp., Nové Ustie, Lok. B2, 1: 1.

Betula prisca ETTINGSHAUSEN, Nové Ustie, Lok. D, 1: 1.

. Ulmus pyramidalis Goeppert, Nové Ustie, Lok. D, 1: 1.

Tafel LXXX1

NOUh W=

- ?Acer sp. 1, Nové Ustic, Lok. D, 0,75x.
. Liquidambar europaca AL. BRauN, Nové Ustie, Lok. B 2, 16 .
- Fagus of. grandifolia EHRrH. foss., Nové Ustie, Lok. D, 0,75x.

aff. “Rhus” sp., Nové Ustie, Lok. D, 1,1x.
Sparganium neglectum BEEBy foss., Nové Ustie, Lok. B 1, 0,75x.
?Acer sp. 2, Nové Ustie, Lok. D, 075x

. Carya sp., Nové Ustie, Lok. D, 1,1x.

Tafel LXXXII
- Byttneriophyllum tiliaefolium (Ar. BRAUN) KNOBLOCH et KvacEk, Nové Ustie, Lok. D, 0,75x%.

NN R W —

. Smilax weberi WESSEL in WEsSEL et WEBER, Nové Ustie, Lok. D, 1,1x.
. Dicotylophyllum sp. 3, Nové Ustie, Lok. D, 1,5x%.

Acer cf. hungaricum ANDREANszKY, Nové Ustie, Lok. D, 0,75x.

. cf. Salix sp., Nové Ustie, Lok. D, 1,1x.
. Dicotylophyllum sp. 4, Nové Ustie, Lok. D, 0,75x%.
. Monocotyledonae gen. et sp. indet., Nové Ustie, Lok. D, 1,5X.

Tafel LXXXIII

1.

Ginkgo adiantoides (UNGER) HEeer, Nové Ustie, Lok. D, 1.1x.

2. Cyperacites sp., Nové Ustie, Lok. B 2, 2,2x.

N-R-CRN - NV R )

. Dicotylophyllum sp. 2, Nové Ustie, Lok. D, 0,75x.
. Fagus cf. grandifolia Exrn. foss. Nové Ustie, Lok. A, 0,75x.
. cf. Alnus sp., Nové Ustie, Lok. D, 1,1x.

Potamogeton dubnanensis KnosLocH, Nové Ustie, Lok. B 2, 1,1x.
Acer cf. hungaricum ANDREANsZKY, Nové Ustie, Lok. A, 0,75x.

. Platanus leucophylla (UNGER) KNoBLOCH, Nové Ustie, Lok. D, 1,1x.

Castanea atavia UNGER, Nové Ustie, Lok. D, 0,75x.
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Tafel LXXXIV

o R N N

. Betulaceae gen. et sp. indet., Nové Ustie, Lok. B 2, 0,75x.
. Castanea atavia UNGER, Nové Ustie, Lok. D, 0,75x.
. Fagus cf. grandifolia EHRH. foss., Nové Ustie, Lok. D, 0,75x.

Ulmus pyramidalis GoepperT, Nové Ustie, Lok. D, 0,75x.

. Cercidiphyllum crenatum (UNGER) BROWN, Nové Ustie, Lok. D, 1,1x.
. Dicotylophyllum sp. 1, Nové Ustie, Lok. D, 0,75x.

. Ulmus pyramidalis Goepper, Nové Ustie, Lok. D, 0.75%.

. Betulaceae gen. et sp. indet., Nové Ustie, Lok. B 2, 0,75x.

. Picea sp., Bobrov, V-6, 46,0—49,0 m, 15X%.

Tafel LXXXV

[ R I R N

. “Cedrela” sarmatica E. Kovacs, Nové Ustie, Lok. D, 0,75x.
Ulmus pyramidalis GoepperT, Nové Ustie, Lok. D, 1,5x.

. Betulaceae gen. et sp. indet., Nové Ustie, Lok. B 2, 0,75x.

Ulmus pyramidalis GOEPPERT, Nové Ustie, Lok. D, 1,1x,
Smilax weberi WesSEL in WESSEL et WEBER, Nové Ustie, Lok. D, 1,1x.

. Fagus cf. grandifolia EHRH. foss., Nové Ustie, Lok. D, 1,1 x.

Tafel LXXXVI :
1.—4. Ulmus pyramidalis GoepperT, Nové Ustie, 1-3 — Lok.D,4 — Lok. B2.1-2

3.
6.
5
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4 - 0,75x.
Betulaceae gen. et sp. indet., Nové Ustie, Lok. B 2, 0,75%.

- LIX, 3= 15X,

—8. Ulmus pyramidalis GOEPPERT, Nové Ustie, Lok. D, 6 — 1,5%, 7-8 — 0,75x.

Acer tricuspidatum Bronn, Nové Ustie, Lok. B 2, 0,75%.
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