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

Abstrací.Presentedis morphological-systematical valuation of spores and polien grains from Paleogene 
sediments of tne West Carpathians, made for the first time in this región. Treated were 33 species of spores 
of Pteridophyta, 17 species of polien grains of Gvmnospermae and 65 species of Cryptospermae. 
Stratigraphically significant species of spores and polien grains and entire assemblages, systematically-
morphologically well characterized were a basis for microbiostratigraphical division of Paleogene of the 
West Carpathians. 

Distinguished were 7 polien spectra (Psí - Ps7 - Senonian toOligocene (Rupelian).They correspond 
to one or two microfaunistic zones. 

Introduction 

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

I studied sporomorphs from Paleogene sediments (Middle Eocéne — Oligocene) 
in an epincontinental facies (around Štúrovo). The sediments contained best 
preserved spores and polien so their morphologic characters (sculpture, structure, 
germinal apparatus) were easy to study. I studied many spores and polien grains from 
sediments from the Inner-Carpathian depressions (the Hornonitrianska, Liptovská, 
Spišská kotlina depressions, the eastern part of the Šarišská hornatina mountains) 
and from the Outer Flysch zóne (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 Eocéne — Oligocene (Rupelian), Ps3 - Ps7) 33 species of spores of 
Pteridophyta, 17 species of polien grains of Gymnospermae and 65 species of 
Cryptospearmae were systematically classified. Sporomorphs characteristic of the 
polien spectrum Ps^ were already described by T. KORÁB - P. SNOPKOVÁ (1972) 
and will not be treated here. 
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permae poilen grains (including a group of monocolpate polien grains) is based on 
W. KRUTZSCHS works (see References). 

A group of Cryptospermae polien grains - the so-called Brevaxones polien grains 
(according to P. THOMSON - H. PFLUG (1953) were ciassified according to W. 
KRUTZSCH (1961, 1962, 1966, 1970) and mainly M. KEDVES (1974). 

My morphological-systematical classification of the so-called Longaxones poilen 
grains is based on the work of P. THOMSON - H. PFLUG (1953). Their classification 
was based on the structure of the germinal apparatus (pores, colpae). But morpholo-
gy of the germinal apparatus is not equally distinct on all tricolporate and tricolpate 
poilen grains. It depends úpon the degree of fossilization and so it is better to classify 
the poilen 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 fully 
apllied on tricolporate polien grains by M. KEDVES (1978). This author also made 
combinations in the genus Tricolporopollenites and simplified many names of 
species and subspecies introduced by P. THOMSON — H. PFLUG (1953). My classifica­
tion of tricolporate poilen 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, DÓR. , W. KR., MAI et SCH. 1963) 
Genotype: RetitriletesglobosusPIERCE 1961 

Retitriletes sp. 
PI. IX, Fig. 3 

O c c u r r e n c e : Current in the Middle Eocéne of the Magura unit; scarce in the 
Upper Eocéne of the Central Carpathian Paleogene. 

R e m a r k : Similar spores were presented by W. KRUTZSCH - R. VANHOORNE 
(1977) as Retitriletes belgicus W. KR. et R. VANHOORNE from Loksbergen in 
Belgium (Eocéne, PI. 5, Fig. 21 -23 ) . They only differ in their size. The species 
described by W. KRUTZSCH - R. VANHOORNE is smaller ( 3 5 - 4 0 um). 

Zlivisporis PACLTOVÁ 1961 
Genotype: Zlivisporis blanensis PACLTOVÁ 1961 

Zlivisporis dorogensis (KDS., 1965) L. RÁKOSÍ 1973 
Pi. XXIX, Fig. 4 

1965 Retitriletes dorogensis n. sp. - M. KEDVES Abt. 1/1-6, s. 188-190 
1973 Zlivisporis (KDS., 1965) n. comb. - L. RÁKOSÍ, PI. XI, Fig. 1 - 3 , p. 516 



O c c u r r e n c e : Scarce in the Upper Eocéne of the Hornonitrianska kotlina 
(depression). 

S t r a t i g r a p h i c a l r a n g e : Middle Eocéne of Hungary. 

Selagmettaceae, cf. Selaginellaceae 
Echinatisporis W. KRUTZSCH 1959 
Genotype: Echinatisporis longechinus W. KR. 1959 

Echinatisporis longechinus W. KR. 1959 
PI. IX; Fig. 4 ; PI. XXXVII, Fig. 5 

1959 Echinatisporis longechinus n. sp. - W. KR. , PI. XXII, Fig. 229-233 . p. 133 

O c c u r r e n c e : Scarce in the Middle and Upper Eocéne of the eastern part of the 
Podunajská nížina (Danube lowland), Central-Carpathian Paleogene, in the Upper 
Eocéne of the Inner-Carpathian depressions, Magura unit, Dukla unit, in the Upper 
Priabonian-Lower Oligocene of the Liptovská kotlina (depression), Dukla unit, 
and in the Rupelian of the eastern part of the Podunajská nížina (Danube lowland). 

S t r a t i g r a p h i c a l r a n g e : Eocéne-Oligocene. 

Phyllophytína 

Osmundaceae, cf. Osmundaceae 
Baculatisporites THOMSON et PFLUG 1953 
Genotype: Baculatisporites prímaríus (WOLFF 1 9 3 4 ) , T H . et PF. 1953 

Baculatisporites nanus (WOLFF 1934) W. KRUTZSCH 1959 subsp. robustoides 
W. KR. 1967 
PI. XXI, Fig. 4 

1934 Sporites nanus n. sp. - WOLFF, PI. 5, Fig. 9, p. 66 
1959 Baculatisporites nanus (WOLFF 1934) n. comb. - W. KRUTZSCH, s. 140 
1967 Baculatisporites nanus (WOLFF 1934) W. KR. 1959 robustoides n. subfsp. - W. KRUTZSCH. PI. 14. 

Fig. 1-26, p. 64 

O c c u r r e n c e : Scarce in the Upper Eocéne of the western part of the Liptovská 
kotlina (depression) - shale lithofacies. 

S t r a t i g r a p h i c a l r a n g e : Scarce in the Oligocene, mainly in the Miocene-Plio-
cene. 

R e m a r k : The spore described differs from the subspecies presented by 
W. KRUTZSCH (1967) in a thinner wall of the exospore. Its diagnostic characters are 
the samé. 

Baculatisporites quintus (THOMSON et PFLUG 1953) W. KRUTZSCH 1967 
PI. XXrX, Fig. 3, PI. XXX, Fig. 3, PI. XXXVII, Fig. 1 
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1953 Rugulatisporites quintus n. sp. - THOMSON et PFLUG, PI. 2, Fig. 4 4 - 4 7 , p. 56 
1959b Venvcosisporites quintus (TH. et PF . 1953) n. comb. - W. KRUTZSCH, PI. XXVII, Fíg. 288-289, 

p. 144/5 
1967 Baculatisporites quintus (THOMSON et PFLUG 1953) n. comb. - W. KRUTZSCH, PI, 6, Fig. 2 - 1 0 , p. 48 

Occurrence: Frequent in the Upper Eocéne - Lower Oligocene of the 
Central-Carpathian Paleogene, Magura unit and Dukla unit. 

Stratigraphical range: Middle Eocéne - Miocene. 

Baculatisporites gemmiclavatus W. KRUTZSCH 1959 
PI. XXXVIII, Fig. i 

1959 Baculatisporites gemmiclavatus n. fsp. - W. KRUTZSCH ; PI. XXV, Fig. 272, p. 142/3 

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

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

Schizeaceae 
Leiotriletes (NAUMOVA 1937) R. POT. KRT. 1954 

Genotype: Leiotriletes sphaerotriangulus (LOOSE 1932) R. POT. et KRP. 1954 

Leiotriletes adriennis (R. POT. et GELL. 1933) W. KR. 1959subfsp. adriennis W. KR. 
1959 
PI. I, Fig. 1, PI. VII, Fig. 2, PI. VIII, Fig. 4, PI. XXXVI, Fig. 3 

1933 Punctatisporites adriennis n. sp. - R. POTONIÉ et GELLETICH, PI. II, Fig. 1 4 - 1 5 , p. 521 
1954a Laevigati adriennis (R. POT. et GELL. 1933) n. comb. - W. KRUTZSCH, PI. 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 Eocéne of the Magura and Dukla units, in the 
Middle Eocéne of the eastern part of the Podunajská nížina (Danube lowland), 
Hornonitrianska kotlina (depression), in the Upper Eocéne 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 Podunajská nížina (Danube 
lowland). 

Stratigraphical range: Lower Eocéne - Oligocene. 
Remark: Spores of this species from the Lower Eocéne of the Dukla and the 

Magura units are corroded. They range in size from 45 to 70 um. Larger specimens 
were found in the Middle Eocéne 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, PI. XXXVI, Fig. 2 

1959 Leiotriletes adriennis fvar. pseudodivisus n. fvar. - W. KRUTZSCH, PI. 2, Fig. 8-9, p. 60 

Occurrence: Scarce in the Middle Eocéne of the Magura unit, in the Rupelian of 
the eastem part of the Podunajská nížina (the Danube lowland). 

Stratigraphical range: Lower Eocéne - Oligocene. 
Remark: Spore from the Middle Eocéne of the Magura unit (PI. VIII, Fig. 5) is 

partly corroded on the surface. 

Leiotriletes adriennis (R. POT. et GELL. 1933) W. KR. 1959 cf. fvar. pseudotriplan 
M. KEDVES 1961 
Pi. XXXVII, Fig. 2 

1961 Leiotriletes adriennis (R. POT. et GELL. 1933), W. KR. 1959 fvar. pseudotriplan - M. KEDVES n. 
fvar. et nom., PI. 4, Fig. 4, p. 118 

Occurrence: Scarce in the Rupelian of the eastern part of the Podunajská nížina 
(Danube lowland). 

Stratigraphical range: Lower Eocéne - Upper Oiigocene. 
Remark: Spores found in the Rupelian of the eastern part of the Podunajská 

nížina (Danube lowland) differ from species varieties presented in the synonymy in 
their smaller size and thinner exospore wall. 

Leiotriletes microadriennis W. KRUTZSCH 1959 
Pi. VIII, Fig. l, 3 

1959 Leiotriletes microadriennis n. fsp. - W. KRUTZSCH, PI. 1, Fig. 3-7, p. 61-62 
1973 Leiotriletes microadriennis W. KR. 1959, Schizeaceae cf. Lygodium - M. KEDVES. PI. III. Fig 

1-2, p. 31 

Occurrence: Frequent mainly in the Middle Eocéne of the eastern part of the 
Podunajská nížina (Danube lowland), the Hornonitrianska kotlina (depression), the 
Magura unit and the Dukla unit. 

Stratigraphical range: Lower-Upper eocéne, scarcely Oligocene. 

Leiotriletes microadriennis W. KR. 1959 
fvar. tripían M. KEDVES 1961 
PI. XXXVI, Fig. 4 

1961 Leiotriletes microadriennis W. KR. 1959, fvar. triplan n. fvar. - M. KEDVES, PI. 4, Fig. 9-13, p. 119 
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Occurrence: Scarce in the Rupelian of the Podunajská nížina (Danube low­
land). 

Stratigraphical range: Lower-Upper Eocéne. 
Remark: Spores of thisspecisin the triplan form occurred only in the Rupelian. 

They are also quoted (by M. KEDVES 1969, 1979), from the Lower and Upper 
Eocéne. 

Leiotriletes dorogensis (M. KEDVES 1960) KEDVES 1961 
PI. VII, Fig. 1, PI. XXXVI, Fig. 1 

1960 Laevigatisporites dorogensis n. fsp., M. KEDVES, PI. 3, Fig. 1, 2, 5, 7, p. 98 
1961 Leiotriletes dorogensis (M. KEDVES 1960) n. comb., Schizeaceae cf. Lygopodium - M. KEDVES, PI. 

4, Fig. 14-18, p. 120 

Occurrence: Scarce in the Middle Eocéne and Rupelian of the eastern part of 
the Podunajská nížina (Danube lowland). 

Stratigraphical range: Lower Eocéne-Oligocene. Maximum occurrence in 
the Middle Eocéne. 

Remark: The species from the Rupelian of the eastern part of the Podunajská 
nížina (Danube lowland) corresponds in its diagnostic characters rather to fvar. 
pseudodivisus recorded in the Lower-Upper Eocéne of the Bakony mountains by 
M. KEDVES (1973). 

Leiotriletes maxoides W. KR. 1962 subsp. maximus (PF. 1953) W. KR. 1959 
PI. XXXV, Fig. 1 

1962 Leiotriletes maxoides n. fsp. et subfsp. - W. KRUTZSCH, PI. 2, Fig. 1-5, p. 18 
1962 Leiotriletes maxoides W. KR., subsp. maximus (PF. 1953) W. KR., 1959 - W. KRUTZSCH, PI. 3, Fig. 

1-4, p. 20 

Occurrence: Frequent in the Rupelian of the eastem part of the Podunajská 
nížina (Danube lowland), in the Upper-Lower Oligocene of the Liptovská kotlina 
(depression). 

Stratigraphical range: Oligocene-Miocene. 
Remark: Spores from the Rupelian of the eastern part of the Podunajská nížina 

differ from the species presented in the synonymy by their smaller size and by less 
conspicuous bifurcation of the Y-scar. 

Pimctatisporites IBRAHTM 1933 
Genotype: Punctatisporites punctatus (IBR. 1932) IBR. 1933 

Punctatisporites gelletichi KEDVES 1961 subfsp. minor KEDVES 1961 
PI. Vín, Fig. 2, PI. II, Fig. 5 

1961 Punctatisporites gelletichi n. fsp. subfsp. minorn. subfsp. - M. KEDVES, PI. 2, Fig. 25-27, p. 111 
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Occurrence: Scarce; Middle Eocéne of the eastern part of the Podunajská 
nížina; Lower Eocéne of the Magura unit. 

Stratigraphical range: Middle Eocéne ofHungary (M. KEDVES 1969, 1973). 
Remark: The spore from the Middle Eocéne of the Magura unit (PI. II, 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 (PF. 1953) W. KR. 1959 
PI. XII, Fig. 5; PI. XIII, Fig. 1; PI. XXI, Fig. 6 

1934 Sporites solidus n. sp. - R. POTONIE, PI. 1, Fig. 35, P. 42 
1953 Corrugatisporites solidus R. POT. multivallatus n. subsp. (PF.) - PFLUG in THOMSON et PFLUG, 

PI. 2, Rg. 37-38 
1959 Trilites multivallatus (PFLUG 1953) n. comb. - W. KRUTZSCH, p. 149 
1967 Trilites multivallatus (PF. 1953) W. KR. 1959b "sensu lato" - W. KRUTZSCH, PI. 18, Fig. 1-16, 

p. 72 

Occurrence: Frequent in the Middle to Upper Eocéne of the Hornonitrianska 
kotlina (depression), in the Upper Eocéne to the Lower Oligocene of the Liptovská 
and the Spišská kotlina (depressions). 

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

Trilites paravallatus W. KR. 1959 
PI. XXX Fig. 2 

1959 Trilites paravallatus n. fsp. - W. KRUTZSCH, PI. 27, Fig. 298, p. 152 

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

Stratigraphical range: Middle Eocéne—Oligocene. 

Ischyosporites Bal m e 1957 
Genotype: Ischyosporites crateris Balme 1957 

Ischyosporites asolidus (W. KR. 1959) W. KR. 1967 
PI. I, Fig. 2, PI. IX, Fig. 5, PI. XXXVII, Fig. 3 

1959 Trilites asolidus n. fsp. - W. KRUTZSCH, PI. 27, Fig. 290-293, p. 151 
1967 Ischyosporites asolidus (W. KR. 1959b) n. comb. - W. KRUTZSCH, PI. 21, Fig. 1 - 6 , p. 78 
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Occurrence: Frequent in the Middle Eocéne of the eastern part of the 
Podunajská nížina, Hornonitrianska kotlina, in the Lower-Middle Eocéne of the 
Magura and the Dukla units, in the Upper Eocéne of the Liptovská kotlina, the 
Šarišská hornatina (mountains), of the Dukla unit, and in the Rupelian of the eastern 
part of the Podunajská nížina. 

Stratigraphical range: Eocéne, very scarcely Oligocene. 

Polypodiaceoisporites R. POTONIÉ 1956 
Genotype: Polypodiaceoisporitesspeciosus(R. POT. 1954) R. POT. 1956 

Polypodiaceoisporites cf. marxheimensis (MÚRR. et PF. 1952) W. KRUTZSCH 1959 
Pi. XII, Fig. 1, PI. XXI, Fig. i 

1952 Triradiatospcmtes marxheimensis n. sp. - MURRIGER et PFLUG, PI. II, Fig. 2 - 4 , p. 57, 61 
1953 Cingulatisporites marxheimensis (MURRIGER et PFLUG) n. comb. - P. THOMSON et H. PFLUG, PI. I, 

Fig. 13-15 , p. 58 
1959 Polypodiaceoisporites marxheimensis (MURR. et PF. 1952) n. comb. - W. KRUTZSCH, p. 180 

Occurrence: Scarce in the Middle Eocéne of the eastern part of the Podunajská 
nížina, of the Magura unit, in the Upper Eocéne of the Liptovská 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 originál species by their smaller 

size (50-55 um) 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 PF. 1953 

Cicatricosisporites dorogensis R. POT. et GELL. 1933 
PI. XI, Fig. 1-3, cf. 4, PI. XXII, Fig. 1-2, PI. 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, PI. XXII, Fig. 1 - 6 , p. 80 

Occurrence: Frequent in the Middle Eocéne of the eastern part of the 
Podunajská nížina, Hornonitrianska kotlina and the Magura unit, in the Upper 
Eocéne of the Klippen Belt, of the eastern part of the Podunajská nížina, and of the 
Inner-Carpathian depressions. 

Stratigraphical range: Paleocene-Oligocene. 
Remark: The spores depicted range from 40 to 65 um in size; their shape is 

round-triangular, only in PI. XI, Fig. 2, 4 and PI. XXI, Fig. 1 they are triplane. 
Sculpture of spores in PI. XI, Fig. 1,3 is somewhat thicker than that of spores in 
PI. XXI, Fig. 1,2, and so they correspond rather to the subspecies presented by 
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M. KEDVES (1973) as C. dorogensisR. POT. et GELL. 1933 subfsp.majorKDS. 1961a 
(PI. XIII, Fig. 3, 4, 5, 6). 

Cicatricosisporites chattensis W. KR. 1961 subfsp. chattensis W. KR. 1967 
P). XXII, Fig. 4 

1961b Cicatricosisporites chattensis n. fsp. — W. KRUTZSCH, PI. I, Fig. 1-2, p. 302 
1967 Cicatricosisporites chattensis W. KR. 1961d subfsp. chattensis n. subfsp. - W. KRUTZSCH, 

PI. XXÍII, Fig. 1-7, p. 82 

Occurrence: Scarceinthe Upper Eocéne (in thePaleogene)of theKlippenBelt 
of the Liptovská kotlina. 

Stratigraphical range: Upper Eocene-Oligocene. 

Cicatricosisporites sp. 
PI. II, Fig. 4 

Occurrence: Scarce in the Lower Eocéne of the Magura unit. 
Remark: The spore resembles the species Cicatricosisporitesparadorogenensis 

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: Polypodiaceoisporitesspeciosus (R. POT. 1934) R. POT. 1956 

Polypodiaceoisporites cf. simplex E. NAGY 1969 
P!. XI, Fig. 5-6 

Occurrence: Scarce in the Middle Eocéne of the eastern part of the Podunajská 
nížina, in the Upper Priabonian-Lower Oligocene of the Liptovská kotlina. 

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

Rernar k: The spore differs from the originál species (E. NAGY 1963, PI. 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 
PI. XXXVIII, Fig. 4 

Occurrence: Scarce in the Rupelian of the eastern part of the Podunajská 
nížina. 
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S t r a t i g r a p h i c a l r a n g e : (scarcely) the Oligocene, (currently) theMioceneand 
Pliocene. 

Rem ar k: The spore differs from the species described by W. KRUTZSCH (1967) in 
less distinctly granulate sculpture. The two species háve the samé size, shape and 
width of the cingulum. 

Verrucingulatisporites M. KEDVES 1961 
Genotype: Verrucingulatisporites vermcatus M. KEDVES 1961 

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

O c c u r r e n c e : Scarce in the Middle Eocéne of the Hornonitrianska kotlina. 
S t r a t i g r a p h i c a l r a n g e : Middle Eocéne (Hungary). 
R e m a r k : Our specimen differs in less bifurcated, not pointed cuts on the 

cingulum from the species described by M. KEDVES (1973) from the Middle Eocéne 
of the Bakony mountains. The two species show identic size and sculpture of centrál 
body. 

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

1963 Verrucingulatisporites undulatus n. sp. E. NAGY - PI. I, Fig. 7-8, p. 400 

O c c u r r e n c e : Scarce in the Rupelian of the eastern part of the Podunajská 
nížina. 

S t r a t i g r a p h i c a l r a n g e : Lower Miocene of Hungary (loc. Eger). 
R e m a r k : The spore found among our specimens differs from the originál species 

in its size — it is larger (40 um). 

Gleicheniaceae, cf. Gleicheniaceae 
Toroisporis W. KRUTZSCH 1959 
Genotype: Toroisporis torus (Pf. 1953) W. KRUTZSCH 1959 

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

1966 Toroisporis (Toroisporis) eocenicus n. fsp. - M. KEDVES, PI. IV, Fig. 1 - 3 , p. 57 

O c c u r r e n c e : Scarce in the Middle Eocéne of the Magura unit, in the Upper 
Priabonian-Lower Oligocene of the Dukla unit. 

S t r a t i g r a p h i c a l r a n g e : Lower-Upper Eocéne of Hungary. 
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Laevigatosporites haardti (R. POT. et VEN. 1934) subfsp. haardtoides 
W. KRUTZSCH 1967 
Pi. XXIX, Fig. 6 

1967 Laevigatosporites haardti haardtoides n. subfsp. W. KRUTZSCH, PI. 52, Fig. 2 2 - 2 5 , p. 148 

O c c u r r e n c e : Scarce in the Upper Priabonian-Lower Oligocene of the Liptov­
ská kotlina (depression). 

S t r a t i g r a p h i c a l r a n g e : In milder climatic parts of the Middle and Late 
Tertiary (W. KRUTZSCH 1967). 

Laevigatosporites cf. adiscordatus W. KRUTZSCH 1959 
PI. I, Fig. 3 

O c c u r r e n c e : Scarce in the Lower Eocéne of the Magura unit, in the Midd­
le -Upper Eocéne of the Magura and Dukla units. 

S t r a t i g r a p h i c a l r a n g e : Middle to Upper Eocéne, scarce in the Oligocene of 
Central Európe. 

Polypodiisporites R. POTONIÉ 1933 
Genotype: Polypodiisporites favus R. POT. 1933 

Polypodiisporites alienus (R. POT. 1934) E. NAGY 1973 
PI. XXIX, Fig. 1 - 2 , PI. XXI, Fig. 7, PI. XXXIX, Fig. 3, 5 

1931 Sporonites alienus n. sp. - R. POTONIÉ, s. 556, Abh. 1, p. 556 (non vidi) 
1953 Verrucatosporites alienus (R. POT.) n. comb. - P. THOMSON et H. PFLUG, PI. III, Fig 47 cf 

4 8 - 5 0 , p. 60 
1973 Polypodiisporites alienus (R. POT. 1934) n. comb., - E. NAGY, S. 456-457 . 

O c c u r r e n c e : Frequent in the Upper Eocéne of the eastern part of the 
Podunajská nížina, 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 
Podunajská nížina. 

S t r a t i g r a p h i c a l r a n g e : (scarce) in the Middle-Upper Eocéne, (frequent) in 
the Oligocene-Miocene. 

Polypodiisporites cf. favus (R. POT. 1933) subsp. favus (W. KRUTZSCH, 1967) 
E. NAGY 1973 
PI. XIII, Fig. 3, (?) 4, PI. XXXIX, Fig. 6 

O c c u r r e n c e : Scarce in the Middle Eocéne of the eastern part of the Podunajská 
nížina, of the Magura unit; frequent in the Upper Eocene-Oligocene. 
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S t r a t i g r a p h i c a l r a n g e : Throughout the Tertiary, mostly in warmer climatic 
parts. 

SporitesH. POTONIÉ 1823 - Incertae sedis 
Leiotriletes (NAUMOVA 1937) R. POT.-KRP. 1954 
Genotype: Leiotriletessphaerotriangulus(LOOSE 1932) R. POT. et KRP. 1954 

Leiotriletes cf. neddenoides W. KR. 1962 
PI. XXXVI, Fig. 5 

O c c u r r e n c e : Scarce in the Rupelian of the eastern part of the Podunajská 
nížina. 

S t r a t i g r a p h i c a l r a n g e : Upper Oligocene-Lower Miocene of Germany. 
R e m a r k : 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: Punctatisporitespunctatus (IBR. 1932) IBRAHIM 1933 

Punctatisporites luteticus W. KRUTZSCH 1959 
PI. X, Fig. 1,2, PI. XIV. Fig. 1 

1959 Punctatisporites luteticus n. fsp. -W. KRUTZSCH, PI. IV, Fig. 25-26, p. 68 

O c c u r r e n c e : Frequent in the Middle Eocéne of the eastern part of the 
Podunajská nížina (Danube lowland), of the Hornonitrianska kotlina (depression), 
scarce in the Upper Eocéne. 

S t r a t i g r a p h i c a l r a n g e : Middle Eocéne of Germany (Geiseltal), Hungary (the 
Bakony mountain). 

R e m a r k : The spore in PI. XIV, Fig. 1 has a compressed Y-scar forming a fold. 
The spore in PI. 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 
originál species. 

Granulatisporites (IBR. 1933) R. POT. et KREMP 1954 
Genotype: Granulatisporites granulatus IBRAHIM 1933 

Granulatisporites paleogenicus M. KEDVES 1966 
Pi. íl, Fig. 1 

1966 Granulatisporites paleogenicus n. fsp. - M. KEDVES, PI. I, Fig. 4-6 , p. 339-340 

O c c u r r e n c e : Scarce in the Lower Eocéne of the Magura unit. 
S t r a t i g r a p h i c a l r a n g e : Eocéne of Hungary. 
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Toroisporis W. KRUTZSCH 1959 
Genotype: Toroisporis torus (PF. 1953) W. KRUTZSCH 1959 

Toroisporis (Toroisporis) cf. irregularis (PF. 1953) W. KRUTZSCH 1959 
Pi. i, Fig. 5 

1953 Laevigatosporites neddeni R. POT., subsp. irregularis n. subsp. (PF.) - PFLUG in THOMSON et 
PFLUG, PI. II, Fig. 2 - 7 , p. 54 

1959 Toroisporis (Toroisporis) irregularis (PF . 1953) n. comb. - W. KRUTZSCH, PI. X, Fig. 73, p. 74 

O c c u r r e n c e : Scarce in the Lower-Middle Eocéne of the Outer Flysch zóne of 
the West Carpathians. 

S t r a t i g r a p h i c a l r a n g e : Paleocene-Lower Oligocene (scarce). 
R e m a r k : The spore from our región corresponds to species presented in the 

synonymy by its size, shape, thiekness of wall and by the course of rays of the Y-scar. 
It only differs in fine (punetate or? foveolate) sculpture conspicuous around the 
Y-scar. It also has secondary foldines. 

Retitriletes (v. d. HAMMEN 1956 ex PIERCE 1961) H. DÔRING, W. KRUTZSCH, D. H. 
MAI et SCHULZ 1963 

Retitriletes semoensis W. KRUTZSCH 1963 
Pi. xxxvm, Fig. 6 

1963 Retitriletes semoensis n. fsp.-W. KRUTZSCH, PI. XII, Fig. 1 - 8 , p. 62 

O c c u r r e n c e : Scarce in the Rupelian of the eastern part of the Podunajská 
nížina. 

S t r a t i g r a p h i c a l r a n g e : Oligocene of Germany. 

Polypodiaceoisporites gracillimus E. NAGY 1963 subsp. granoverrucatus W. KR. 
1967 
PI. XXI, Fig. 3 

1967 Polypodiaceoisporites gracillimus granoverrucatusn. subsp. - W. KRUTZSCH, PI. XXXV, Fig. 8 - 1 3 , 
mainly Fig. 5 - 7 , p. 106 

O c c u r r e n c e : Scarce mainly in the Upper Priabonian-Lower Oligocene of the 
Liptovská kotlina. 

S t r a t i g r a p h i c a l r a n g e : Upper Oligocene of Germany (Lower Cottbus beds). 

Polypodiaceoisporites verruspeciosus W. KRUTZSCH 1959 
PI. XII, Fig. 4 

1959 Polypodiaceoisporites verruspeciosus n. fsp. - W. KRUTZSCH, PI. XXXVIII, Fig. 402-405, p. 183 
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Gymnospermophyta (Coniferophytina NOVÁK 1961) 
Pinopsida (Coniferopsida) 
Podocarpaceae 
Podocarpidites COOKSON 1947 

Genotype: Podocarpidites ellipticus COOKSON 1947 

Podocarpidites podocarpoides (THG. 1958) W. KRUTZSCH 1971 
PI. XXIV, Fig. 3, PI. XL, Fig. 3 

1958 Pityosporites podocarpoides n. sp. - THIERGART, PI. I, Fig. 15, p. 449, 457 
1971 Podocarpidites podocarpoides (THG. 1958) n. comb. - W. KRUTZSCH, PI. XXXIII, Fig. 1 -11 , 

p. 130 

O c c u r r e n c e : Scarce in Middle Eocéne of the Magura unit. 
S t r a t i g r a p h i c a l r a n g e : Middle Eocéne of Germany (Geiseltal). 

Pinaceae 
Abfetoidae 
Abiespollenites THIERGART 1937 
Genotype: Abiespollenites absolutus THIERGART 1937 

Abiespollenites absolutus THIERGART 1937 
PI. XLI, Fig. 1 

1937 Abiespollenites absolutus n. sp. - THIERGART, PI. XXTV, Fíg. 6, p. 306 
1971 Abiespollenites absolutus THG. 1937 - W. KRUTZSCH, PI. XV, Fig. 1-9, p. 86 

O c c u r r e n c e : Scarce in Rupelian of the eastern part of the Podunajská nížina 
(Danube lowland). 

S t r a t i g r a p h i c a l r a n g e : (Scarce) Oligocene (mainly) Miocene and Plioceneof 
Central Európe. 

B o t a n i c r a n g e : Abies sp.; according to W. KRUTZSCH (1971) it has most 
characters in common with the species Abies bicolor. 

Piceapollis W. KRUTZSCH 1971 
Genotype: Piceapollispraemarianus W'. KR. 1971 

Piceapolis tobolicus (PÁNOVA 1966) W. KRUTZSCH 1971 
PI. XXV, Fig. 1, PI. XXXII, Fig. 1, PI. XL, Fig. 1 

1966 Piceapollis tobolica n. sp. - PÁNOVA, PI. 103, Fig. 1, PI. 105, Fig. 4, PI. 108, Fig. 5,p. 220-221 (in 
Paleopalinologija, vol. I.) 

1971 Piceapollis tobolicus (PÁNOVA 1966) n. comb. - W. KRUTZSCH, PI. XXII, Fig. 1-5, p. 104 
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O c c u r r e n c e : Scarce in Upper-Lower Oligocene of Inner-Carpathian depres-
sion, of the Magura and Dukla units, in Rupelian of the eastern part of the 
Podunajská nížina. 

S t r a t i g r aph i ca l r a n g e : Upper Oligocene-Pliocene (W. KRUTZSCH 1971). 
Botan ica l r a n g e : Picea sp. 
R e m a r k : Reticulate sculpture of morphotypes shown in PI. XXV, Fig. 1, PI. 

XXXII, Fig. 1 is corroded. 

Zonalapollenites H. PFLUG 1953 
Genotype: Zonalapollenites igniculus (R. POT. 1931c) TH. et PF. 1953 

Zonalapollenites maximus (RAATZ 1937) W. KRUTZSCH 1971 
PI. XXXI, Fig. 1, 3, PI. XLI, Fig. 2 

1937 Tsuga-pollenites igniculus R. POT. 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 

O c c u r r e n c e : 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 
Podunajská nížina. 

S t r a t i g r a p h i c a l r a n g e : Upper Priabonian (Pg.-zone 19) - Pliocene. 
Bo tan ica l r a n g e : Tsuga sp. (cf. Tsuga canadensis = americana). 
R e m a r k : Morphotypes of this species from flysch sediments (PI. XXXI, Fig. 1.3) 

háve slightly corroded sculptural elements. 

Zonalapollenites verrucatusW. KRUTZSCH 1971 
PI. XXIV, Fig. 4 

1971 Zonalapollenites verrucatusn. sp. - W. KRUTZSCH, PI. XXXIX, Fig. 1-10, p. 144 

O c c u r r e n c e : Scarce in the Upper Eocéne (Paleogene of the Klippen Belt 
Globigerinous marls). 

S t r a t i g r a p h i c a l r a n g e : Middle Oligocene (Pg.-zone 20) - Upper Miocene of 
Germany, scarcely Upper Pliocene. 

Botan ica l r a n g e : Tsuga sp. 
R e m a r k : W. KRUTZSCH (1971) presumes the species Z. verrucatus can only be 

a subspecies of Z. maximus. 

Pinoidae 
Pityosporites SEWARD 1914 
Genotype: PityosporitesantaretitusSEWARD 1914 
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