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A b s t r a c t : T h e p a p e r is deal ing wi th b ios t ra t igraphica l and 
paleontological s tudy of spores and pollen gra ins obta ined from 
Paleogene rocks of t h e Oravská vrchovina h ighlands . T h e species 
composit ion of pollen assemblage proves t h a t the sed iments w e r e 
deposited in t h e U p p e r Eocene to Lower-Oligocene. After assign­
m e n t of indiv idual species to families of t h e botanic system w e 
may suppose a t ropical — subtropical c l imate in t h e period of 
sed imenta t ion of c laystone and t'lysch lithofacies wi th moderate ly 
s inking t e m p e r a t u r e d u r i n g sed imenta t ion of the flysch lithofacies. 

P Ľ 3 io M e: Paóora samiMaeTOi ĎHOCTpaTHrpactnmecKOíi ii iia.ieoiľro.ioni-
iccKOľi pa3paóoTKoň cnop n nbuibiieóbi.x 3epeH no.lyieiiiiux in na.icomi-
HblX riOpo'.T. OpaBCKOfl B03BbIIIleHH0CTII. BlIilOBOl'i C0CT3B nblJIblleBOTO 
cooómecTBa A0Ka3MBaeT. MTO ocaaiui OTJiOKHJincb B iiepxneM aouene 
no HH/KHIlií O.llirouen. ripHCOe/lHHHB OT/leJIbHbie BHAbl K CeMeflCTBaM 
ôoTaHHiecKoŕi cucTeMM MO>KHO npe.anojaraTi) TponHiecKO-cyCTponimec-
Kin'i KJiHMar BO BpeMH ceiiiiMenTauiiii aprmuiHTOBoii u tpjiHiueBOň JIHTO-
[pamiii c HC3iialiHTe.TbHbiM nonn/KenncM TeMiiepaTypbi B TC-ICHHC ce;ui-
MeHTaiuni cp.aHuieBoií jíHTOcpaiiHH. 

Introduction 

T h e a r e a s t u d i e d , b e l o n g i n g g e o m o r p h o l o g i c a l l y t o t h e O r a v s k á v r c h o v i n a 
h i g h l a n d s on t h e b a s i s of t h e g e o l o g i c a l s t r u c t u r e is r a n g e d t o t h e I n n e r C a r p a ­
t h i a n d e v e l o p m e n t of t h e P a l e o g e n e . I n geo log ica l m a p p i n g of t h i s a r e a P e -
t e r č á k o v á (1981) d i s t i n g u i s h e d t h r e e f u n d a m e n t a l t y p e s of l i t h o f a c i e s : b a s a l 
t r a n s g r e s s i v e l i t h o f a c i e s ( c a r b o n a t e c o n g l o m e r a t e s a n d o r g a n o d e t r i t a l to o r g a ­
n o g e n i c l i m e s t o n e s ) , c l a y s t o n e l i t h o f a c i e s a n d f lysch l i t h o f a c i e s . T h e s u b j e c t 
of o u r s t u d y w e r e c l a y s t o n e s of f lysch a n d c l a y s t o n e l i t h o f a c i e s . f r o m w h i c h 
w e t o o k 24 s a m p l e s . B i o s t r a t i g r a p h i c a l l y o r p a l e o n t o l o g i c a l l y w e e v a l u a t e d 
5 s a m p l e s f r o m c l a y s t o n e a n d 7 s a m p l e s f r o m f lysch l i t h o f a c i e s (Fig. 1). W e 
o b t a i n e d s p o r e s a n d p o l l e n g r a i n s , w h i c h h a v e n o t b e e n d e s c r i b e d f r o m sed i­
m e n t s i n S l o v a k i a so f a r (e. g. Sciadopityspollenites quintus K R U T Z S C H . Mil-
fordia incerta) T H O M S O N et P F L U G ( K R U T Z S C H . Cupanieidites minimum 
K R U T Z S C H etc.) . 

Q u a l i t a t i v e a n d q u a n t i t a t i v e e v a l u a t i o n s of s p o r o m o r p h s a s s e m b l a g e s a r e 
s h o w n in Figs . 2,3 a n d s t r a t i g r a p h i c rlange of s o m e i m p o r t a n t species in F i g . 4. 

* RNDr. M. P e t e r č a k o v á . Geological Ins t i tute of the Slovak Academy of 
Sciences, Dúbravská cesta 9, 814 73 Brat is lava. 

** RNDr. P. S n o p k o v á. C S c . Dionýz Š t ú r Ins t i tute of Geology. Mlynská dolina 
1, 817 04 Brat is lava. 
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Biostratigraphy 

On the basis of species analysis we may state that characteristic of the 
claystone lithofacies is the frequent occurrence of pollen grains of angiosperms, 
in relation to which pollen grains of gymnosperms as well as spores of pterido-
phytes retreat to the background. In the samples taken we determined 26 
species of spores and pollen grains (Figs. 2,3). 

Zaskov 
EX PLANA! IONS : 1 O 

• 5: 

Fig. 1. Situation map of the taken samples. 1. Samples from the claystone lithofacies. 
2. Samples from the flysch lithofacies. 

Relatively frequent is the occurrence of sponge-like r emmant s and spores 
of sponges, which were established in each sample. From sporadical occur­
rences of Phylophytina as most abundant we could designate only the family 
Schizeaceae, represented by the genus Leiotrilites. From Gymnospermo-
phyta rarely found are pollen grains of the family Cycadaceae, genus 
Cycadopites, scarcely also grains of the family P inace a e, genus Pityospori-
tes and T a x o d i a c e a e, genus Inaperturopollenites. In relation to the pollen 
grains of gymnosperms the occurrence of pollen grains of Angiospermae is 
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E O C E N E - O L I Q O C E N E S E R E S 

P r i a b o n i a n m ^ n i . n A P ^ s t a g e 

Echinafispons sp. 

Baču lati spor i tes t f . primánu s 

Lei otř i lete s microadriennis 

Leiorri letes sp. 

Punctatisporites sp. 

P. cf. punctatoides 

Ischyos po r i t e s asolidus 

Toroisporis /Toroisporis / teupifzensr 

Toroispons sp. 

Laevigafosporites haardti suDsp. haard 1 

graci l is 

Poly pod i aceoi spon tes seidewitzensis 

Foveasporis sp. 

Podocarpidifes cf. nageiaformis 

Podocarpidifes sp 

Cedripites sp. 

Pífyosporifes labdacus subsp. labdacus 

minutus 
microalatus 

P. s t rob ip i fes 

•iiiinrwriniA 
Pityospori tes sp. 

I naper tur opol len i tes d ubi u s 

1. h iatus 

Sciadopityspollenites quintus 

cf. Sciadopityspollenites 

Cuprcssacites sp. 

Ephedripites /Distachyapifes/ cf. lusaficus 

Ephcdnpi tes sp. 

MZMHmmm 
Cycadopites eye a do i des 

; 'jmjjnpuuu^ -

C. grac i l i s 

C minor 

Lycadopites sp-

Fig. 2. Quantitative representation of spores and pollen grains of Gymnospermae. 

more abundant. Distinctly prevailing are grains of the family F a g ace a e, 
mainly the species: Cupuliferoipollenites oviformis (POTONIÉ) POTONIÉ, 
Quercoidites henrici (POTONIÉ) POTONIÉ, Tricolporopollenites microhenrici 
(POTONIÉ) KRUTZSCH, less already grains of the family J u g I an d a c e a e, 
genus Engelhardtioidites and family A q u i f o l i a c e a e, genus Ilexpollenites. 
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E O C E N E O L I G 0 C E N E 
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S E R I E S 

s t a g e 

li t h o f a c i e s 

documen t a t i on p o i n t s 

Hilfordia incerta 
Sparqaniaceaepoltenites sp. 

Retirofundia pseudoreticuíata 

Ptj capol lis pseudoexcelsus 

Triatriopollenites hiatus 

T. intermedius 
Caryapollenites simplex 
Polyathopollemtes ste liatu s 
Subtriporopollemtes cons tans subsp. maqnus 

EnqelhardHoidites microcorvDhaeus 

TnatrioDollemtes minimus 
T, labraferoides 

T. cf. minimus 

Platy caryapollenites sp. 

Trivestibulopollemtes betuloides 

T. veloides 
Alnipollenites sp. 
Cupuliferoidaepollemtes li blare n sis 

Cupuliferoipollenites oviform i s 

C- pusi Hus 
C isleyanus 
Cupuliferoipollenites sp. 

Fususpollenites fusus 
Quercoidites henrici 

Tncolporopollenites microhennci 
Tncolporopollenites sp. 
Bacutatrimlpohtes villensis 

Momipites quietus 
Verrutricolpontes ovalíš 

Ericipites sp. 

Ulmipollenites u n dulo su s 
Subtriporopollemtes cf. ulmoides 

Tncolporopollenites ver rúca tu s 

Cupanieidites minimus 
Boehlensipollis hohh 

Compositiopollemtes ex. qrup. rhizophorus 

llexpollenites erdtmani 
Cyrillaceaepollenites megaexactus 

Cyrilíaceaepollenites exatus 

Foveotricolporites cf. snopkovae 

Foveotricolporites s p 
Tetracolporopollenifes cf. sapotoides 
T. cf. ocultus 
Tetracolporopollenites s p. 

Periporopollenites komjatensis 

Penporopollenites steinhaueraoides 
Psilafricolpori tes parmularius 

Honocol popol leníte s tranquillus tranquil lus 

Monocol popol lem tes sp 
Arecipites granulatus 

A. heskemensis 

A. cf. wiesaensis 
Arecipites sp. 
Multiporopollenites microreticulatus 

Labrapollis cf. verrucafus 

Polycolporopol lení tes minor 
Retitncolporites sp. 

Echitrkotpontes sp. 

Classopollis sp. 

Interpollis sp. 
Oculopollis minoris 

Ovalipolľis sp. 
Plkapollis cf. conserta 
Suemeqipollis sp. 

Fig. 3. Quantitative representation of pollen grains Angiospermae. 



EOCENE AND OLIGOCENE SPOROMORPHS 217 

E O C E N E 
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S E R I E S 

s t a g e 

Tnatnopol lemtes minimus 

Psi lat n col p on tes parm ul anus 

Tnatnopol lemtes intermedius 

Compositiopollemtes ex. qrup- rhizophorus 

Arecipitos granulatus 

A. heskemensis 

E c hi n ati s pons hung ar i c us 

Sciadopityspollenites eoceanicus 

Enqelhardtioidites microcoryphaeus 

Subfr iporopol lenites ct. ulmoides 

Foveotncolporifes cf. snopkovae 

Baculat ispontes cf. pnmarius 

Pi tyospontes minutus 

Inaperturopollenites hiatus 

Sciadopityspollenites quintus 

Ephedripites / D i s t a c h y a p i t e s / cf. lusaticus 

Milfordia incerf a 

Caryapollemtes simplex 

Pol y at r 10 po i leníte s stel la t us 

Tnvestibulopol lenites betu lo ides 

Cupuliferoi pol lení tes ovi form is 

Ouercoidifes hennci 

UlmipoUenítes cf. undulosus 

Cupan :eidites minimus 

loroisporis /Toroispons / teupitzensis 

Laeviqatospontes qraci l is 

Polypodiaceoispohtes seidewitzensis 

Boehlensipollis hohli 

Arecipites cf. wiesaensis 

Leiotr. letes microadr ienni s 

Ischyosporites aso l idus 

Pityospontes labdacus subsp. labdacus 

Inaperturopollenites dubius 

Cycadopifes cycadoides 

Plicapoll is pseudoexcelsus 

Tnvestibulopol leníte s vel 01 des 

CupuliferoidaepoLlenites l iblaronsis 

Fususpollenites f usu s 

T r i c o l p o r o p o l l e n i t e s microhennci 

Monocolpopollenites t r a n q u i l l u s t r a n q u i l l u s 

Fig. 4. Stratigľaphic distribution of some species of spores and pollen grains of 
the Oravská vrchovina highlands (according to literary data). 

On the whole we could characterize this lithofacies as qualitatively and 
quantitatively poorer in sporomorphs in relation to flysch lithofacies. On the 
basis of the occurrence of sporomorph assemblages we can range the claystone 
lithofacies to the Priabonian. 
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We determined from rocks of the flysch lithofacies 55 species of spores and 
pollen grains (Figs. 2. 3). The sporomorph assemblages are characterized by 
frequent occurrence of Angiospermae, less often Gymnospermae are found. Spo­
res of sponges are abundant , more ra re are sponges of Phyllophytina, represen­
ted by the family Polypodiaceae, the species Laevigatosporites gracilis 
WILSON et WEBSTER of which appears first in the Lower Oligocene. Of 
equal stratigr'aphic range are the species Polypodiaceoisporites seidewitzensis 
KRUTZSCH and Toroisporis teupitzensis KRUTZSCH (family Gleichenia-
•c e a e). From Gymnospermae are abundant the species Inaperturopollenites 
dubius (POTONIÉ et VENITZ) THOMSON et PFLUG and Inaperturopollenites 
hiatus (POTONIÉ) THOMSON et PFLUG (family Taxodiaceae) in rocks 
of this lithofacies. Less frequent are pollen grains of the families Pinaceae, 
Cupressaceae and Cycadaceae. 

From richly represented pollen grains of Angiospermae the occurrence of the 
species Boehlensipollis hohli KRUTZSCH and Arecipites wiesaensis KRUTZSCH 
is of strat igraphic importance, found first as late as the Lower Oligocene. Fre­
quent is also the occurrence of the genera Cupuliferoidaepollenites and Cupuli-
feroipollenites (family Fagaceae) and of species of the family Arecaceae. 
We may correlate the obtained pollen assemblages wi th S n o p k o v á ( G r o s s 
— K ô h l e r et al., 1980) with the assemblages in the Liptovská kotlina depres­
sion, determined by S n o p k o v á , where the Upper Priabonian to Lower 
Oligocene age was established. 

After correlation with the botanical system we may state the prevalence of 
sporomorphs belonging to tropical — subtropical plants. In claystone litho­
facies mostly Eocene sporomorphs are found — of paleotropical plants (Sub-
triporopollenits, Fususpollenites, Momipites, Cupanieidites etc.). only sporadi­
cally elements of cold-loving (Arctotertiary) flora (Alnipollenites, Carya-
pollenites) are found. 

In flysch lithofacies to Eocene — paleotropical plant elements (Monocolpo-
pollenites, Cupanieidites, Fususpollenites etc.) more abundant elements of 
Arctoter t iary flora join (Alnipollenites, Caryapollenites, Polyatriopollenites, 
Ulmipollenites, Sciadopityspollenites). It is evident from the mentioned facts 
that in the time of sedimentation of the flysch lithofacies moderate cooling of 
unti l that t ime distinct tropical — subtropical climate was faking place. 

Mycophyta 

Fungi (Pf. 1. Figs. 1—4; PL 7. Fig. 1. PI. 9, Fig. 1 

R e m a r k : In samples of the claystone and flysch lithofacies we found small 
unicellular durable spores as well as two celled and multicellular teleutospores. 
Mapy sponge-like remnants (Brachyosporium) were also found. 

Lepidophytina 

Familia Selaginellaceae 

Echinatisporis hungaricus KEDVES, 1973 (PI. 1. Fig. 7) 
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Phyllophytina 

Familia: Osmundaceae 

Baculatisporites cf. primarius (WOLFF, 1934) KRUTZSCH, (PL 1. Fig. 5) 
Fig. 5) 

Familia: Schizeaceae 

Leiotriletes microadriennis KRUTZSCH. 1959 (PL 6. Fig. 5) 
B o t a n i c c o m p e t e n c e : cf. Lygodium 

Punctatisporites cf. punctatoides KRUTZSCH, 1959 (PL 6. Fig. 4) 

Ischyosporites asolidus (KRUTZSCH, 1959) KRUTZSCH, 1967 (PL 1, Fig. 6) 

Familia Gleicheniaceae 

Genus: Toroisporis W. K r u t z s c h, (1959) 
Type species: Toroisporis torus (P f l u g) K r u t z s c h 

Toroisporis (Toroisporis) teupitzensis KRUTZSCH, 1962 subsp. medioris 
KRUTZSCH, 1962 (PI. 1, Fig. 8) 

1962 Toroisporis (Toroisporis) teupitzensis K r. medioris n. subsp. — W. K r u t s c h : 
Atlas der mittel-und jungtertiären etc., p. 80, tab. 33, figs. 1 —14. 

D e s c r i p t i o n : Microspores are of t r iangular shape. Their tops are 
rounded. The rays Y of the scar reach the wall margins, and are slightly 
fork-shaped extended at the ends. The size varies around 25 ^m. 

Familia Polypodiaceae 

Genus: Laevigatosporites I b r a h i m , 1933 
Type species: Laevigatosporites vulgaris ( I b r a h i m ) I b r a h i m 

Laevigatosporites haardti (POTONIÉ et VENITZ, 1934) THOMSON et PFLUG. 
1953 subsp. haardti KRUTZSCH, 1967 (PL 6, Fig. 3) 

1934 Sporites haardti n. sp. — R. P o t o n i é et H. V e n i t z: Zur Mikrobotanik 
der miozänen Humodils etc.. p. 13—14, íab. 1, iig. 13. 

1967 Laevigatosporites haardti (R. POT. et. VEN.. 1934) TH. et PF. 1953 subsunp. 
haardti — W. K r u t z s c h : Atlas der mittel — und jungtertiären etc., p. 146— 
148, tab. 52. tigs. 12—21. 

D e s c r i p t i o n : Monolete, smooth-walled spores of kidney shape around 
23 urn in size. The surface of spore is smooth or fine-punctuated. 

Incertae sedis 

Polypodiaceoisporites seidewitzensis KRUTZSCH, 1971 (PL 1, Fig. 9) 

Gymnospermophyta 

Familia Podocarpaceae 
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Podocarpidites cf. nageiaformis (ZAKLINSKAJA, 1957) KRUTZSCH. 1971 
(PÍ. 2. Fig. 1) 

Família Pinaceae 

Genus : Pity o sporíte s S e w a r d , 1914 
Type species: Pityosporites antarctílus S e w a r d , 1914 

Pityosporites labdacus (POTONIÉ, 1931) THOMSON et PFLUG. 1953 subsp. 
labdacus KRUTZSCH, 1971 (PI. 6, Fig. 6) 

B o t a n i c c o m p e t e n c e : Pinus — Pinus silvestris 

Pityosporites microalatus (POTONIÉ. 1931) THOMSON et PFLUG. 1953 (PI. 2. 
Fig. 3) 

1931 Piceae — pollenites microalatus n. sp. — R. P o t o n i é: Pollenformen aus 
tertiären Braunkohle, p. 5. fig. 34, (non vidi) 

1953 Pityosporites microalatus (R. P o t.) nov. comb. — P. T h o m s o n et H. P f 1 u g: 
Polien und Spořen des mitteleuropäischen Tertiärs. p. 67—68, tab. 5, figs. 54. 47. 

D e s c r i p t i o n : Pollen grains with oval central body size 45 (um and hemi­
spherical aerial sacks (size 4 5 x 3 3 ,wm). These are fixed to the central body 
with the whole surface. The surface of the body and aerial sacks is considerably 
corroded. 

B o t a n i c c o m p e t e n c e : Pinus, subgenus Haploxylon. 

Pityosporites minutus (ZAKLINSKAJA, 1957) KRUTZSCH. 1971 (PL 6. Fig. 7) 
B o t a n i c c o m p e t e n c e : Pinus sp. 

Pityosporites strobipites (WODEHOUSE. 1933) KRUTZSCH. 1971 
B o t a n i c c o m p e t e n c e : Pinus sp. (PI. 2. Fig. 4) 

Familia Taxodiaceae 

Genus : Inaperturopollenites T h o m s o n et P f 1 u g. 1953 
Type species : Inaperturopollenites dubius (P o t o n i é et V e n i t z) T h o m ­

s o n et P f 1 u g 

Inaperturopollenites dubius (POTONIÉ et VENITZ. 1934) THOMSON et 
PFLUG. 1953 (PI. 1. Fig. 11) 

Inaperturopollenites hiatus (POTONIÉ. 1931) THOMSON et PFLUG, 1953 
(PI. 1. Fig. 12: PI. 6. Figs. 8—9: PI. 9. Fig. 4) 

1931 Pollenites hiatus n. sp. — R. P o t o n i é : Pollenformen aus tertiären Braun­
kohle. PI. 3. Fig. 23 

1953 Inaperturopollenites hiatus (R. P o t . ) n-comb. — P. T h o m s o n. H. P f 1 u g: 
Polien und Spořen des mitteleuropäischer Tertiärs. p. 65. tab. 5. figs. 14—20. 

D e s c r i p t i o n : Pollen grains of round shape with characteristic "splitting", 
which reaches approximately into the half of the pollen grain body. The surface 
of grains is smooth. Lingula is not visible. 
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B o t a n i c c o m p e t e n c e : cf. Taxodium. 

Genus: Sciadopityspollenites R a a t z. resp. T h i e r g a r t, 1937 ex R. P o t o n i é, 
1958 

Type species: Sciadopityspollenites serratus ( P o t o n i é et V e n i t z ) 
T h i e r g a r t 

Sciadopityspollenites quintus KRUTZSCH, 1971 (PI. 2, Fig. 6) 

1971 Sciadopityspollenites quintus n. sp. — W. K r u t z s c h : Atlas der mittel-
und jungtertiären etc., p. 180, tab. 55, figs. 1—16. 

D e s c r i p t i o n : The pollen grain is of circular sh'ape 44 ^ m in size, the 
wall of exina is 1.5 — 1 ^ m . The sculptural elements are formed by dense, 
small papillae, free, in places connected. The papillae surpass the margin of 
exina. 

B o t a n i c c o m p e t e n c e : Sciadopitys sp. 
R e m a r k : This species has not been described from Paleogene sediments 

of Slovakia so far. 

Familia Ephedraceae 

Ephedripites (Distachyapites) cf. lusaticus KRUTZSCH, 1961 (PI. 2, Fig. 5: PI. 6. 
Fig. 10) 

B o t a n i c c o m p e t e n c e : Ephedra sp. 

Familia Cycadaceae 

Cycadopites cycadoides (ZAKLINSKAJA, 1957) KEDVES, 1968 (PI. 3, Fig. 1) 

Cycapites minor (KEDVES, 1961) KEDVES, 1968 (PL 3, Fig. 4) 

Incertae sedis 

Cycadopites gracilis KRUTZSCH, 1970 (PI. 3, Fig. 2) 

Angiospermophyta 

Familia Restionaceae 

Genus : Milfordia E r d t m a n, 1960 
Type species: Milfordia incerta ( T h o m s o n et P f 1 u g) W. K r u t z s c h 

Milfordia incerta (THOMSON et PFLUG, 1953) KRUTZSCH, 1961 (PI. 3. Fig. 5) 

1953 Inaperturopollenites incertus, n. sp. (P ľ. et T h.) subsp. foveolatus, n. subsp. 
(PI. et T h.) — P. W. T h o m s o n , H. P f l u g : Pollen unci Spořen des mittel-
europäischen Tertiärs, p. 66, tab. 5, figs. 31—35. 

1961 Milfordia incerta (T h. et P f. 1953) n. comb. — W. K r u t z s c h : Beitrag 
zur Sporenpaläontologie etc., p. 325 

1970 Miljordia incerta (T h. et P f. 1953) W. K r., 1961 — W. K r u t z s c h : Atlas 
der mittel-und jungtertiären etc., p. 72—74. tab. 9. fig. 1—25. 
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D e s c r i p t i o n - The size of the pollen grain is 40 ^ m . Oval to disc-shaped. 
The surface of exina is foveolate. Exina is 2 iUm thick. The figured specimen 
is largely corroded. 

R e m a r k : This specimen is described first from Paleogene sediments of 
Slovakia. 

Familia Myricaceae 

Plicapollis pseudoexcelaus (KRUTZSCH. 1958) KRUTZSCH, 1961 (PI. 3. Fig. 7) 

Triatriopolleniles hiatus CHATEAUNEUF. 1980 (PL 3. Fig. 9) 

Triatriopollenites intermedins (GLADKOVA. 1965) KEDVES. 1974 (PI. 3, 
Fig. 10) 

Familia J u n g l a n d a c e a e 

Genus: Caryapollenites P o t o n i é. 1960 — R a a t z. 1937 emend. K r u t z s c h. 
1961 

Type species: Caryapollenites simplex ( P o t o n i é ) P o t o n i é 

Caryapollenites simplex (POTONIÉ, 1931) POTONIÉ. 1960 (PI. 3. Fig. 11) 

1931 Pollenites simplex n. sp. — R. P o t o n i é : Pollenformen aus tertiären Braun-
kohle. p. 3. ľig. 3. 

I960 Caryapollenites (al. Pollenites) simplex) R. P o t . 1931) R a a t z 1937 — R. P o ­
t o n i é : Synopsis der Gattungen etc.. p. 123—124. tab. 7. figs. 162—163. 

D e s c r i p t i o n : The size of the pollen grains varies from 25—35 fim. The 
shape is oval to convex tr iangular. The characteristic three pores are situated 
subequatorially. The surface of exinae is smooth, secondary folds are frequent. 

B o t a n i c c o m p e t e n c e : Carya sp. 

Genus: Polyatriopollenites P ľ 1 u g. 1953 
Type species: Polyatriopollenites stellatus ( P o t o n i é . P f 1 u g). 

Polyatriopollenites stellatus (POTONIÉ, 1931) PFLUG. 1953 (PI. 3. Fig. 12) 

1931 Pollenites stellatus n. sp. — R. P o t o n i é; Pollenformen der miozänen Braun-
kohlen. p. 3. fig. 20 

1937 Pterocaryapollenites stellatus (R. P o t . ) — T. T h i e r g a r t : Die Pollenanalyse 
der Niederlausitzer etc.. p. 311. tab. 24, fig. 19. 

1953 Polyatriopollenites stellatus (R. P o t . et V e n . n. comb. H. F ť l u g : Zur 
Entstehung Entwicklung etc. p. 115. tab. 24. fig. 47. 

D e s c r i p t i o n : The size of pollen grain is 34 /um. The pollen grain has 
several pores, the pores are situated subequatorially. They have developed a 
weak labrum and very small atr ium. The exin,i\ is thin, fine punctuated. 

B o t a n i c c o m p e t e n c e : Pterocarya sp. 

Genus: Engelhardtioidites P o t o n i é . 1931 
Type species: Engelhardtioidites microcoryphaeus ( P o t o n i é ) P o t o n i é 

Engelhardtioidites microcoryphaeus (POTONIÉ. 1931) POTONIÉ. 1960. (PI. 7. 
Fig. 7) 
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1031 Pollenites microcoryphaeus n. sp. — R. P o t o n i é: Zuř Mikroskopie der 
Braunkohle. p. 329, tab. 2, lig. 13. 

11)60 Engelhardtioidites (al. Pollenites) microcoryphaeus (R. P o t . — 1931) P o t . , 
T h o m s o n et T h i e r g a r t, 1950 — R. P o t o n i é: Synopsis der Gattungen 
etc.. p. 118. tab. 7, tig. 148—149. 

D e s c r i p t i o n : The pollen grains of size 10—25 ^ m are of t r iangular shape., 
rounded in the corners. Exina thin, fine-punctuated. The a t r ium and small 
annulus are well developed. 

R e m a r k : The figured specimen differs from the species mentioned in 
synonymy in being somewhat larger. 

B o t a n i c c o m p e t e n c e : cf. Engelhardlia. 

Genus: Triatriopollenites T h o m s o n et P f 1 u g, 1953 
Type species: Triatriopollenites rurensis ( T h o m s o n et P f 1 u g) 

Triatriopollenites labraferoides KRUTZSCH. 1961 (PI. 7. Fig. 2) 

1961 Triatriopollenites labraferoides n. sp. — W. K r u t z s c h : Beitrag zur Sporen-
paläontologie etc.. p. 316. tab. 4. fig. 76—79. text. fig. 5. 

D e s c r i p t i o n : The pollen grain is of convex — tr iangular shape. Its size 
is 16 ^ m . The wall of exina is two-layered, in the area of pores not thickened. 
The atr ium is little visible. The surface of exina is fine-punctated. 

Triatriopollenites minimus KEDVES. 1974 (PL 4. Fig. 2) 

Familia Betulaceae 

Genus: Trivestibulopollenites T h o m s o n et P f l u g . 1953 
Type species: Trivestibulopollenites betuloides P f 1 u g 

Trivestibulopollenites betuloides PFLUG, 1953 (PI. 4. Fig. 4) 

1953 Trivestibulopollenites betuloides n. sp. — P f l u g in P. T h o m s o n , H. 
P f l u g : Pollen und Spořen etc., p. 85, tab. 9. fig. 25—34. 

1980 Trivestibulopollenites betuloides P ť. 1953 — P. S n o p k o v á. Paleogene Sporo-
morphs from West Carpathians, p. 207, tab. 46, fig. 8—9. 

D e s c r i p t i o n : The size of oval — tr iangular pollen grains is 20 ^ m . The 
annulus and endannulus are well developed. The vestibulum is small, l i t t le 
visible. The exina is smooth, fine-punctuated in the figured individual. The 
figured pollen grain is part ly corroded. At the surface of the exina are formed 
secondary folds. 

B o t a n i c c o m p e t e n c e : Betula sp. 

Trivestibulopollenites veloides KRUTZSCH (PI. 7, Fig. 4) 

Familia F a g a c e a e 

Genus: Cupuliferoipollenites P o t o n i é. 1960 
Type species: Cupuliferopollenites (al. Pollenites) pusillus P o t o n i é) 

Cupuliferoipollenites oviformis (POTONIÉ. 1931) POTONIÉ. 1960 (PI. 7. Fig. 5) 

1931 Pollenites oviformis n. sp. — R. P o t o n i é : Zur Mikroskopie der Braunkohle. 
p. 332. tab. 1. fig. 20. 
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1953 Tricolporopollenítes cingulum (R. P o t.) n. comb, subsp. ovijormis (R. P o t.) 
n. comb. — P. T h o m s o n . H. P I l u g : Pollen und Spořen etc., p. 100, tab. 12. 
fig. 42—49. 

197Í! Cupuliferoipollenites oviformis (R. P o t . , 1931) P o t o n i é. 1960. Fagaceae. 
Castanea — M. K e d v e s : Paleogene fossil sporomorphs etc., p. 38, tab. 7. 
fig. 7, 9. 

D e s c r i p t i o n : Small pollen grains of size 16 um are of oviform shape. 
Three colpae and three pores are well visible. The exina is smooth to sligthly 
intragranulate . 

B o t a n i c c o m p e t e n c e : Castanea sp. 

Cupuliferoipollenites isleyanus (TRAVERSE, 1935) POTONIÉ, I960. (PI. 7, 
Fig. 8) 

Cupuliferoipollenites pusillus (POTONIÉ, 1934), POTONIÉ, 1960 (PI. 4. Fig. 7; 
PI. 7, Fig. 1) 

B o t a n i c c o m p e t e n c e : Castanea sp. 

Cupuliferoidaepollenites liblarensis (THOMSON in POTONIÉ, THOMSON, 
THIERGART, 1950) POTONIÉ, 1960 (PI. 4, Fig. 6; PI. 7, Fig. 6) 

Fususpollenites fusns (POTONIÉ, 1931) KEDVES, 1978 (PI. 4. Fig. 8) 

Bacutricolporites villensis (THOMSON, 1960) KEDVES, 1978 (PI. 4, Fig. 10; 
PL 7, Fig. 13) 

Genus: Quercoidites P o t o n i é, 1960 ex P o t. T h o m s o n et T h i e r g a r t. 1950 
Type species: Quercoidites henrici ( P o t o n i é ) P o t o n i é ex P o t o n i é. 

T h o m s o n et T h i e r g a r t 
Quercoidites henrici (POTONIÉ, 1931) et POTONIÉ, 1960 ex POTONIÉ, THOM­

SON et THIERGART. 1950 (PI. 4, Fig. 9; PI. 7, Fig. 9) 

1931 Pollenites henrici n. sp. — R. P o t o n i é : Zur Mikroskopie der Braunkohle. 
p. 329, tab. 2, fig. 19. 

1960 Quercoidites (al. Pollenites) henrici (R. P o t . , 1931), P o t . T h o r n s , et T h i e r. 
— R. P o t o n i é : Synopsis der Gattungen etc., p. 95, tab. 2. fig. 30—42. 

D e s c r i p t i o n : The size of pollen gcains is 25—30 tum. The shape is 
spindle-like. The colpae are well visible in both individuals, the pores only in 
individual in Plate 4. Fig. 9. The exina is clearly intrabaculate although its 
surface is a little corroded. 

B o t a n i c c o m p e t e n ce : cf. Quercus 

Genus: Tricolporopollenítes T h o m s o n et P f 1 u g. 1953 
Type species: Tricolporopollenites dolium ( P o t o n i é ) T h o m s o n et P f l u g 

Tricolporopollenítes microhenrici (POTONIÉ, 1931) KRUTZSCH. 1961 (PI. 7. 
Fig. 10) 

1931 Pollenites microhenrici n. sp. — R. P o t o n i é . Zur Mikroskopie der Braun­
kohle, p. 26. tab. 1. fig. V. 19c. 

1953 Tricolporopollenites microhenrici (R. P o t . ) n. comb. — P. T h o m s o n . H. 
P f l u g : Pollen und Spořen etc.. p. 96. tab. 11, fig. 66—68. 74—75. 84, 100— 
105. 

1961 Tricolporopollenites microhenrici (R. P o t... 1931) n. comb, (included subsp.) — 
W. K r u t z s c h: Beitrag zur Sporenpaläontologie etc., p. 322. 
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D e s c r i p t i o n : The shape of pollen grain is ellipsoidal, size 35 ^ m . The 
colpae are well visible in both individuals. The exin,a is thin, its surface is 
covered with fine granules. 

B o t a n i c c o m p e t e n c e : cf. Quercus 

Familia Momiaceae 

Momipites cf. quietus (POTONIĚ, 1931) NICHOLS, 1973 (PI. 4, Fig. 11) 

Familia F a b a c e a e 

Verrutricolporites nvalis (POTONIĚ, 1934) KEDVES, 1978 (PL 7, Fig. 14) 

Familia Ulmaceae 

Ulmipollenites undulosus WOLFF. 1934 (PI. 7, Fig. 16) 
B o t a n i c c o m p e t e n c e : cf. Ulmus 

Subtripollenites cf. ulmoides CHATEAUNEUF, 1980 (PI. 4, Fig. 12) 

R e m a r k : Because of bad quality of photograph I do not mention the des­
cription of this pollen grain obtained for the first t ime from Paleogene sedi­
ments of Slovakia. 

Familia Salicaceae 

Tricolporopollenites verrucatus RÁKOSÍ, 1973 (PL 4, Fig. 13) 

Familia Myrtaceae 

Genus: Cupanieidites C o o k s o n et P i k e , 1954 
Type species: Cupanieidites orthoteichus C o o k s o n et P i k e 

Cupanieidites minimum KRUTZSCH, 1961 (PI. 7, Fig. 17) 

1961 Cupanieidites minimum n. sp. — W. K r u t z s c h : Beitľag zur Sporenpalä-
ontologie etc., p. 312, tab. 2, fig. 46—50. 

D e s c r i p t i o n : The size of pollen grain of slightly sonvex tr iangular shape 
is 16 um. Small endocolpae and characteristic double Y — mark are well 
visible. Its width is about 0.5—1 i Um. The structure is fine reticulate. 

R e m a r k : This species has not been described in Paleogene sediments of 
Slovakia so far. 

Duplopollis sp. M. KEDVES. 1974 (PL 7, Fig. 18) 

Familia Eleagnaceae 

Genus: Boehlensipollis K r u t z s c h , 1962 
Type species: Boehlensipollis hohli K r u t z s c h 

Boehlensipollis hohli KRUTZSCH, 1962 (PL 3, Fig. 14) 

1962 Boehlensipollis hohli n. sp. — W K r u t z s c h : Stratigraphisch bzw. botanisch 
etc., p. 273, tab. 3, fig. 18—30. 
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1980 Boehlenpollis hohli W. KRUTZSCH, 1962 — P. S n o p k o v á in P. G r o s s . 
E. K ó h 1 e r et col.; Geológia Liptovskej kotliny, p. 210, tab, 47, fig. 2. 

D e s c r i p t i o n : The size of pollen grain is 28 ^m. It is of tr iangular shape 
with multi-layered wall of exina. The structure of the germinal apparatus is 
quite complicated. In the figured specimen, as the surface is quite corroded, 
the labrum, interloculum and less characteristic colpus are well visible only. 
The surface of exiaa, is fine baculaté. 

R e m a r k : This species is mentioned by P. S n o p k o v á, 1980 from the 
flysch lithofacies of the Liptovská kotlina depression. 

Familia Icacinaceae 

Compositiopollenites ex grup. rlúzophorus (POTONIÉ, 1934) POTONIÉ, 1960 

(PI. 7, Fig. 19) 

Familia Aquifoliaceae 

Ilexpollenites erdtmani KEDVES, 1978 (PI. 7, Fig. 20) 

Familia C y r ill a c e a e 

Cyrillaceaepollenites megaexactus (POTONIÉ, 1931) POTONIÉ, 1960 (PI. 4. 
Fig. 14) 

cf. Cyrillaceaepollenites exactus (POTONIÉ. 1931) POTONIÉ, 1960 (PI. 4. 
Fig. 15) 

Familia Euphorbiaceae 

Genus: Foveotricolporites P i e r c e . 1961 
Type species: Foveotricolporites voluminonus G o n z a l e s — G u z m a n 

Foveotricolporites cf. snopkovae KEDVES. 1978 (PL 4. Fig. 16) 

1978 Foveotricolporites snopkovae n. fsp. — M. K e d v e s : Paleogene fossil sporo-
morphs etc.. p. 75—76. fig. 17—19. text. fig. 29. 

D e s c r i p t i o n : The size of oval — ellipsoidal pollen grain is 20 (um. The 
colpae and pores are little visible as a consequence of corrosion of the exina 
surface. The s t ructure is intragranulate . 

B o t a n i c c o m p e t e n c e : Euphorbiaceae 
R e m a r k : This species has not been described from Paleogene sediments 

of Slovakia so far. 

Familia Sapotaceae 

Tetracolporopollenites cf. sapotoides (PFLUG et THIERGART. 1953 (PI. 8, 
Fig. 1) 

Tetracolporopollenites cf. occultus THOMSON et PFLUG. 1953 (PI. 4, Fig. 18) 
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Familia Hamamelidaceae 

Periporopollenites komjatensis SNOPKOVÁ et PETERCÁKOVÁ 1982 (PI. 8. 
Fig. 4) 

B o t a n i c c o m p e t e n c e : cf. Hamamelidaceae 

Periporopollenites steinhaueraoid.es KRUTZSCH, 1973 (PL 8, Figs. 2—3) 

Familia Eucommiaceae 

Genus: Psilatricolporites (Van d e r H a m m e n (1956) V a n d e r Ha m m e n 
et W i j m s t r a , 1964) 

Type species: Psilatricolporites parmularius ( P o t o n i é ) K e d v e s 

Psilatricolporites parmularius (POTONIÉ, 1934) KEDVES, 1978 (PI. 4, Fig. 20) 

1934 Pollenites parmularius n. sp. — R. P o t o n i é — Zur Mikrobotanik der mio-
zänen Humodils etc., tab, 6, fig. 11. 

1978 Psilatricolporites parmularius (R. Po t . , 1934) n. comb. — M. K e d v e s : Paleo-
gene fossils sporomorphs etc., p. 32, tab. 5, fig. 1—9. 

D e s c r i p t i o n : The size of pollen grain is 20 ^ m the shape is ellipsoidal. 
The colpae and small pores are well visible. The surface of exina is partly 
corroded. 

Familia Arecaceae 

Genus: Arecipites W o d e n o u s e , 1933 

Type species: Arecipites punctatus W o d e h o u s e 

Arecipites granulatus (KEDVES, 1961) KEDVES, 1973 (PL 5, Fig. 3) 

1961 Monocolpopollenites granulatus n. sp., Palmae — M. K e d v e s : Etudes palyno-
logiques etc., p. 150, tab. 10, fig. 22—23. 

1974 Arecipites granulatus (Keds . , 1961) n. comb. — M. K e d v e s : Paleogene 
fossil sporomorphs etc., p. 19, tab. 7, fig. 16—18. 

D e s c r i p t i o n : The size of pollen grain is 33 ^m. The monocolpate pollen 
grain is of ellipsoidal shape. The colpa extends from pole to pole. It is about 
0.5—1 (um wide, well visible. The exina is covered with dense granules, which 
in places are passing into foveolate structure. 

Arecipites cf. wiesaensis KRUTZSCH, 1970 (PL 5. Fig. 5) 

1970 Arecipites wiesaensis n. sp. — W. K r u t z s c h : Atlas der mittel-jungtertiären 
etc.. p. 106, tab. 22, fig. 20—28. 

D e s c r i p t i o n : The size of the oval — elongated pollen grain is 26 ;um. 
The exina is two-layered, about 1.5 ^ m thick. The colpa is well visible. The 
surface of exina is covered with fine network. 

R e m a r k : This species has not been described from Paleogene sediment of 
the West Carpathians so far. 

Arecipites heskemensis (HUTTER, 1961) RÁKOSÍ, 1973 (PL 5, Fig. 4) 

Genus: Monocolpopollenites T h o m s o n et P f 1 u g. 1953 
Type species: Monocolpopollenites tranquillus ( P o t o n i é ) T h o m s o n et 

P f 1 u g 

http://steinhaueraoid.es
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Monocolpopollenites tranquillus (POTONIÉ, 1934) THOMSON et PFLUG, 1953 
(PÍ. 5, Fig. 1; PL 10, Figs. 3. 4) 

1934 Pollenites tranquillus n. sp. — R. P o t o n i é : Zur Mikrobotanik der miozänen 
Humodils etc., p. 51, tab. 2, fig. 3,8. 

1953 Monocolpopollenites tranquillus (R. P o t . ) n. comb. — P. T h o m s o n , H. 
P f 1 u g: Pollen und Spořen etc., p. 62, tab. 4, fig. 24—37. 

D e s c r i p t i o n : The size of the pollen grains of ellipsoidal shape with 
slightly rounded corners is 25 ^ m . The surface of exina is punctated. The exina 
is about 1 ^ m thick. The 1 cm wide colpa is well visible. 

Incertae sedis 

Retirotundia pseudoreticulata KRUTZSCH, 1970 (PL 3, Fig. 8) 

1970 Retirotundia pseudoreticulata n. sp. — W. K r u t z s c h : Atlas der mittel — 
und jungtertiaren etc., p. 90, tab. 16, fig. 1—30. 

D e s c r i p t i o n : The pollen gra in ' of round shape is 20 fjm large. Charac­
teristic are sculpture elements forming "eyes" of the size 3—5 ^ m . These a re 
mutual ly connected or free. If free, they look like pores. The figured indi­
vidual (PL 3, Fig. 8) has t h e eyes mutual ly connected. They are similar to net­
work. 

R e m a r k : The pollen grain has been described for the first t ime from P a -
leogene sediments of Slovakia. 

Multiporopollenites microreticulatus KRUTZSCH, 1961 (PL 5, Fig. 6) 

Labrapollis cf. verrucatus KRUTZSCH, 1968 (PL 8, Fig. 6) 

R e d e p o s i t e d p o l l e n g r a i n s 

Ocalopollis minoris KRUTZSCH, 1961 (PL 5, Fig. 11) 
Redeposited from the Upper Cretaceous. 

Plicapollis cf. conserta PFLUG, 1953 (PL 5, Fig. 12) 
Redeposited from the Upper Cretaceous. 

Suemegipollis sp. (PL 8, Fig. 8) 
Redeposited from t h e Upper Cretaceous. 

Classopollis sp. (PL 5, Fig. 10) 
Redeposited from the Triassic to Middle Cretaceous. 

Ovalipollis sp. (PL 8, Fig. 9) 
Redeposited from the Triassic. 

Translated by J. Pevný 
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