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Západné Karpaty, sér. paleontológia. 9. P. 7—11, Geol. Úst. D. Slúra. Bratislava. 19X4 

Viera Kantorová 

PROLOGUE 

Prologue on occasion of opening of the 18th European 
Micropaleontological Colloquy 

Micropaleontology, especially Small Foraminifera Micropaleontology has a relati-
vely short tradition in Slovakia. 

We started building the first Micropaleontological laboratory in 1945 at the 
Dionýz Štúr Inštitúte of Geology, then named State Inštitúte of Geology. 

The second one was established at the Comenius University soon after (1947). 
The first research program was biostratigraphy based úpon foraminifers. Lacking 

in equipment and literatúre, the first results were modest but very useful for 
economic geology (coal, salt, oil). 

The Slovák territory being dominated by the West Carpathians has a complicated 
geological structure. As well its microfossiliferous marine sediments are of very 
different origin belonging to various stratigraphic and tectonic units, as the Carpat-
hian Flysch zóne, Klippen Belt, Central Carpathian Mesozoic, Intracarpathian 
Tertiary, Mesozoic and the Tertiary of the Slovák part of the Vienna Basin, the 
Tertiary of the Danube región, of the South Slovakian basin and East Slovakia, the 
Permo-Carboniferous and Jurassic of the Spiš-Gemer Ore Mountains and the 
Slovák Karst región. 

Until 1945 they were paid very little attention from the view of micropaleontolo­
gy, although their neighbouring regions are classical domains of foraminifera! 
micropaleontology, šuch as the Vienna Basin in Austria, the Pannonian Basin in 
Hungary, the Carpathian flysch in Poland, the Moravian Tertiary and the Bohemian 
Cretaceous in the western part of Czechoslovakia. 

Only few researches concerning our territory were occasionally performed up to 
the end of the second World War. The main of them are to be mentioned : 

Large foraminifers and radiolarians háve been known and investigated already 
since more than one hundred years ago. 

Nummulites háve been noticed in the papers of D. ŠTÚR (1858, 1859,1868) and 
described by G. STACHE (1867), H. WOLF (1868), L. LÓCZY (1877), M. HANTKEN 
(1877), Ph. de la HARPE (1926), B. DORNAY (1916), F. BIEDA (1931,1957) and M. 
de CIZANCOURT (published in 1948). 

RNDr. V. Kantorová, CSc, Geologický ústav Dionýza Štúra, Mlynská dolina 1, 817 04 Bratislava 



Radiolarian Jurassic jaspers and Neocomian limestones from the Klippen Belt of 
the Orava región had been already known to D. RÍIST (1885) and later to R. HOJNOS 
(1916) and J. HEITZER (1930). 

The first report on small foraminifers was given by A. LIEBUS and R. J. SCHUBERT 
(1902) from an uncertain Klippen Belt locality near Gbelany at 2ilina. 

Further mention of the Klippen Belt foraminifers comes from R. NOTH (1912) and 
later from L. MAJZON (1943); they both dealt with Carpathian Cretaceous Foramini­
fera only partly concerning the eastern part of our territory. 

Small Foraminifera microfauna from the brickyard Devínska Nová Ves — 
a Badenian locality near Bratislava (Vienna Basin) was described by F. TOULA 
(1915, preliminary report in 1900). To this locality led also our today's pre-Colloquy 
trip. 

The earliest touch on small Foraminifera of South Slovakian Tertiary sediments 
bordering the Hungarian Pannonian Basin belongs to I. GAAL (1905). Diatoms from 
this deposits were described in a well known Monography by J. PANTOCSEK 
(1886—1892). 

The work of Hungarian geologists was shortly resumed during the Second World 
War, this territory being for that periód under Hungarian government. Micropaleon­
tological observations are included in the papers of S. JASKÓ (1940), L. MAJZON 
(1941—42) and some others. 

AH microfossils mentioned above were studied in washed up or otherwise 
destroyed samples, that is to say loosen from the rock. 

West Carpathian Mesozoic foraminifers, radiolarian ond other microfossils were 
studied also in thin sections (D. ANDRUSOV—J. KOUTEK 1927, D. ANDRUSOV 1950), 
as well as radiolarites from the Paleozoic and Jurassic of the Spiš-Gemer Ore 
Mountains (P. ROZLOZSNIK 1935, J. ŠUF — FR. ULRICH 1933, D. ANDRUSOV 1937). 

Micropaleontological research of the South Slovakian Tertiary was the first task of 
the newly founded Micropaleontological laboratory at Dionýz Štúr Inštitúte of 
Geology in 1945. So the investigation of Miocene and Oligocene foraminifers 
started. 

Since 1946 numerous drilling cores and outcrops samples were and still are 
controlled by the modern micropaleontological methods by the Dionýz Štúr Inštitúte 
staff, University staff, some workers of the Slovák Academy of Sciences, Coal and 
Oil prospecting micropaleontological laboratories. 

With the increase of educated — mostly self educated — research staff the 
knowledge of the pást lif e and paleoecology of our small part of the world has greatly 
improved. 

At that moment, the sedimentary rocks deposited on Slovák territory in different 
stratigraphic and tectonic units mentioned before, are known enough from various 
micropaleontological points of view. 

Microfauna — as foraminifers, ostracods, radiolarian, sponges, bryozoan and 
microflora — as calcareous nannoflora, polien, acritarchs, alga, diatoms and other 
microscopical faunal remains (mainly conodonts) and floral remains, proved to be of 
great value for stratigraphy. 

Our next days field excursion tending to the Klippen Belt of the Váh river valley 
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and some from there not distant Eocéne and Lower Miocene outcrops wiíl 
demonstrate the work done. 

About biostratigraphy, micropaleontological results as well as other important 
geological problems of the given región you will be informed at exposures by 
competent workers. 

As a representative of the oldest generation of recent Slovák micropaleontologists 
I would like to express my immense pleasure in the fact that the knowlege about our 
country in various fields of Micropaleontology has grown up to šuch an extent that 
we are able to present it to šuch outstanding scientists as are the participants of this 
Colloquy. 

I felt myself highly honoured that I could welcome you in the name of all Slovák 
micropaleontologists. 

Háve a nice stay in our country! 
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Západné Karpaty, sér. paleontológia, 9, P. 11—71, Geol. Úst. D. Štúra, Bratislava, 1984 

Jozef Sálaj—Ondrej Samuel 

Microbiostratigraphícal division 
of West-Carpathian Mesozoic and Paleogene 
6 text-figs., 30Pls. (I—XXX) Slovák summary 

Abstract. In the paper the authors present a synoptic survey of microbiostratigraphic investigation of 
the Mesozoic and Paleogene of the West Carpathians. On the basis of the latest investigations up to 
present biozonal subdivision of the Triassic, Cretaceous and Paleogene is getting more precise. 

Lower Trias 

In the West Carpathians the Lower and maybe also the Upper "Seissian" are 
transgressive (detrital) and insufficient for the inner-stratigraphical study. 

In the Slovák Karst is a different situation: in the overlier of Permian sediments 
there is a variegated sandstone-schistose sequence with the species Pseudomonotis 
sp. and Claraia clarae (EMMR) ranged by K. BALOCH (1950) to the Seissian 
(= Griesbachian — Lower Dienerian; sensu G. PISA 1974), and by J. BYSTRICKÝ 
(1964) to higher parts of the "Seissian" up to the lowermost "Campilian" (= Upper 
Dienerian — Spatian). In contrast to that the Campilian is represented by schists 
with a level of Gastropod oolites in their lower part. The lower part of the sequence 
contains abundant Lower Campilian fauna (J. BYSTRICKÝ 1964; J. BYSTRICKÝ — A. 
BIELY 1966, p. 47); the upper part corresponds to the biozone Tirolitescassianus(J. 
BYSTRICKÝ 1974). 

Biozone Arenovidalina chialingchiangensis (partial-range zóne) 

From the view of microbiostratigraphy, the biozone Arenovidalina chialingchian­
gensis (J. SÁLAJ 1978) may be distinguished in the Lower Trias of the West 
Carpathians. It has the character of a regional partial-range biozone. Its lower 
boundary cannot be defined exactly because of unfavourable facies conditions. The 
upper boundary is defined by the first appearances of the Anisian species Meandros-
pira insolita (Ho) and Meandrospira deformata SÁLAJ. 

RNDr. J. Sálaj, DrSc, — RNDr. O. Samuel, DrSc, Geologický Ústav Dionýza Štúra, Mlynská dolina 1, 
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In tethyd areas (Turkey, L. ZANINETTI — Z. DAGER 1978; Irán, P. BROENNIMANN 
— L. ZANINETTI — F. BOZORGNIA 1972; L. ZANINETTI — P. BROENNIMANN 1974; the 
Alps, V. RESCH (1979) the Lower "Seissian" formation is characterized by the 
species Cyclogyra mahajeriBROENNIMANN, ZANINETTI et BOZORGNIA, and Rectocor-
nuspira kalhori BROENNIMANN, ZANINETTI et BOZORGNIA. 

Subzone Meandrospira cheni (interval-range zóne) 

The upper layers of the "Seissian" to the Lowermost "Campilian" are characterized 
by the interval-range subzone Meandrospira cheni. Its lower boundary cannot be 
defined exactly whereas the upper boundary is defined by the first appearance of the 
genus Meandrospira pusilla (Ho). 

The subzone was determined on the basis of microfauna from the Gemeric locality 
Honce — red oolite limestones of the Lowermost "Campilian" (Smithian) indicated 
by the species Naticella costata Muenst. and Myophoria laeviga ALB. (J. SÁLAJ — A. 
BIELY — J. BYSTRICKÝ 1967 b) and from the samé level of the locality Rakovnica as 
well as from the Nízke Tatry Mts. (the confluence of the �D�+�'�3�/�9 ���;�* �3�� �#�/�& �5�*�' 
�A�6�E�#�7�4�,�C �1�0�5�0�, �$�3�0�0�,�
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by the first appearance of Meandrospira dinarica KOCHANSKY — DEVIDÉ et PANTIC. 
Foraminiferal assemblages of this zóne are generally poor in the Carpathian región. 

The described zóne was paleontologically proved on more localities in the lower 
parts of Gutenstein limestones around Drienok (cf. J. SÁLAJ — A. BIELY 1967), on 
the basement of Middle-Anisian-Pelsonian limestones in the Brezovské Karpaty 
Mts. (N of Dobrá Voda; cf. J. SÁLAJ — A. BIELY — J. BYSTRICKÝ 1967) and in the 
lower part of Gutenstein limestones in the profile Hurtovec (sample MK-21), 
studied by J. MELLO from the lithofacies viewpoint. According to the existing 
lithostratigraphical dáta the lower part of the Gutenstein limestones generally 
corresponds to the Lower Anisian. So it is in accordance with E. TRIFONOVA (1972b) 
who also found Meandrospira insolita (Ho) in the Lower Anisian. 

Biozone Meandrospira deformata (interval-range zóne) 

Although sedimentation in the Slovák Karst proceeded in an environment of 
more-or-less normál salinity (zóne Meandrospira insolita), the Lower Anisian 
Gutenstein limestones deposites on extensive shallows in other parts of the West 
Carpathians (M. MISIK 1972). In some areas, mainly in marginal (Tatric) parts and in 
the area corresponding to the originál sedimentation zóne of the Krížna, and partly 
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(Ho) on the Lower/Middle Anisian boundary, then our corrections of the opinion 
about its distribution in the Middle to Upper Anisian are in a full agreement with the 
opinions of other authors (O. JENDREJÁKOVÁ 1973 ; J. GtAZEK — J. TRAMMER — K. 
ZAWIDZKA 1973; E. TRIFONOVA 1978a; A. BAUD — L. ZANINETTI — P. BROENNIMANN 
1971; L. ZANINETTI — P. BROENNIMANN — A. BAUD 1972a, b). I. PREMOLI-SILVA 
(1971) mentioned presumable occurrences of thespecies in the Lower Anisian and 
she regards the Lower-Anisian species Meandrospira insolita (Ho) as a probable 
synonym of the species M. dinarica KOCHANSKY—DEVIDÉ et PANTIC. L. ZANINETTI — 
Z. DAGGER (1978 ; p. 100) found the species in the Lower Anisian of Turkey (the 
Kocaeli peninsula). They extended the range of the species M. dinarica KOCHANSKY-
—DEVIDÉ et PANTIC and Ranged there also forms with less whorls. We regard the 
species as an independent taxon (= M. insolita). The authors mentioned admit that 
the species M. dinarica KOCHANSKY —DEVIDÉ et PANTIC developed from the species 
M. pus///a (Ho). We regard it as an ancestral form of the above mentioned polemic 
taxon M. insolita (Ho). The authors mentioned write: "Preliminarily we can say that 
some specimens of the Upper Anisian differ in their morphology from the oldest 
representatives of Meandrospira dinarica. A large test with plentiful whorls (L. 
ZANINETTI — P. BROENNIMANN — A. BAUD 1972a, pi. 7, fig. 1) could really 
correspond to an advanced evolutionary stage of the species.". So the authors 
actually admit the existence of two morphologically different forms (from different 
stratigraphic levels) within the species Meandrospira dinarica KOCHANSKY-DEVIDÉ et 
PANTIC. In this way L. ZANINETTI — Z. DAGGER (1978) explain why the primitive 
forms of the species Meandrospira dinarica KOCHANSKY-DEVIDÉ et PANTIC (accor-
ding to our opinion M. insolita Ho) appear earlier in Turkey than in the Alpine-Car-
pathian región, in the Dinarides and in Balkán. According to the opinion of the 
quoted authors, the different stratigraphical range of the species under discussion 
may also be caused by gradual migration of benthic foraminifers from eastern tethyd 
provinces westward. 

Biozone Pilammina densa (acma-zone) 

The zóne was described for the first time and modified by J. SÁLAJ (1976,1978) and 
J. SÁLAJ — K. BORZA — O. SAMUEL(1983) in the West Carpathians. Basing úpon 
dáta by K. BORZA (1970) who found the species Pilammina densa PANTIC in the 
Lower Anisian, J. SÁLAJ (1979) correlated the described zóne (as a total-range zóne) 
to the entire Anisian. Since stratigraphic position of the locality described by K. 
BORZA (l.c.) is problematic (cf. GLAZEK — J. TRAMMER — K. ZAWIDZKA 1973; J. 
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Kocaeli peninsula where the platform type limestones deposited in that time. Higher 
up the species and P. grandis SÁLAJ are absent because of intense paleogeographic 
changes (formation of pelagic facies). Besides the above mentioned problematic 
occurrence the species Pilammina densa PANTIC is present in the Middle to the Upper 
Pelsonian and Illyrian in our country. In the vicinity of Silická Brezová (Slovák 
Karst) the lower boundary of the occurrence was determined in the middle part of 
the Steinalm limestones by the Pilammina densa PANTIC together with Physoporella 
pauciforata sulcata BYSTRICKÝ (sample SB—I, 11; profile Brezová studied by J. 
MELLO). From the overlier of the above species plentiful conodonts were found, 
corresponding to the Upper Pelsonian zóne Nicoraella kockelle (G. KALISKA 1980). 

Biozone Permodiscus pragsoides (interval-range zóne) 

Formerly the zóne was determined by J. SÁLAJ (1978) in the Lower Ladinian. On the 
basis of the latest dáta its stratigraphic position is only Upper Illyrian. It is also 
evidenced by the occurrence of the species Permodiscus pragsoides OBERHAUSER in 
an assemblage with Pilammina densa PANTIC together with Diplopora annulatissima 
and Diplopora annulata in the Strážovské hory Mts. (J. HANACEK 1976). According 
to this interpretation the described zóne partly alternating with the zóne Pilammina 
densa may eventually be distinguished as a subzone within the zóne Pilammina densa 
(J. SÁLAJ — K. BORZA — O. SAMUEL, 1983). 

The species Permodiscus pragsoides OBERHAUSER in the West Carpathians occurs 
sporadically in association with the species Pilammina densa PANTIC or without it. 
Interesting is its mass occurrence in the Upper Anisian of the Dinarides (P. 
BROENNIMANN — J. P. CADET — L. ZANINETTI 1973). 

The lower boundary of the zóne is defined by the first appearance of the species 
Permodiscus pragsoides OBERHAUSER and the upper boundary is determined by 
extinction of Pilamminella densa PANTIC and Pilamminella grandis (SÁLAJ) and the 
first appearance of the species Pilamminella gemerica (SÁLAJ). 

Lad in i an 

In the Ladinian J. SÁLAJ (1979) distinguished the zóne Pilamminella gemerica (s.l.) 
with two subzones: Pilamminella gemerica (s.s.) and Angulodiscus gascheipraega-
schei (Tab. 1). 

Biozone Pilaminella gemerica (interval-range zóne) 

The lower boundary of the biozone is determined by the first appearance of the 
species Pilamminella gemerica (SÁLAJ), the upper one by Pilamminella kuthani 
(SÁLAJ) and Angulodiscus gaschei gaschei KOEHN-ZANINETTI et BROENNIMANN. The 
described zóne is correlated to the Fassanian and the Longobardian. 
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Tab. 1 Microstratigraphic subdivision of the West Carpathians Triassic on the basis of the Foraminifers. 
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Meandrosp i ra d i na r i ca - I R Z 

Meandrospira inso l i ta - I R Z M e a n d r o s p i r a deformata - I R Z 

Arenov ida l i na 

ch ia l ingch iangens is - 1 R Z 

Meandrospira pusi l la - I R S Z 

Meandrosp i ra c h e n i - P R S Z 



Subzone Pilamminella gemerica s. s. (interval-range subzone) 

Its lower boundary is defined by the first appearance of Pilamminella gemerica and 
by the extinction of Pilamminella grandis (SÁLAJ). The upper boundary is determi­
ned by the first appearance of Angulodiscus gaschei praegaschei KOEHN-ZANINETTI. 
The foraminiferal assemblage of the subzone consists mostly of Permodiscus 
pragsoides OBERHAUSER, P. oscillensis (OBERHAUSER), P. planidiscoides OBERHA­
USER and Pilamminella gemerica (SÁLAJ). It is ranged to the Fassanian. Withrespect 
to zonation of conodonts it may correspond to the zóne Gondolella mombergensis 
(sensu K. BUDUROV — E. TRIFONOVA 1974). We prefer this zóne (H. KOZUR 1972) to 
the zóne Gladigondolella tethydis, since the index species of this zóne (G. tethydis) 
HUCKRIEDE (also occurs in the Illyrian (cf. R. MOCK 1971; A. GAŽDZICKI — Ó. E. 
O T T 1 9 7 7 ) . 

Subzone Angulodiscus gaschei praegaschei (interval-range subzone) 

Its lower boundary is characterized by the first appearance of Angulodiscus gaschei 
praegaschei KOEHN-ZANINETTI. The upper boundary is determined by the first 
appearance of the species Pilamminella kuthani (SÁLAJ). 

Index species of this subzone Angulodiscus gaschei praegaschei KOEHN- ZANINET­
TI, Pilamminella gemerica (SÁLAJ) pass even to the Carnian where the species 
Pilamminella gemerica (SÁLAJ) extinguishes. Their occurrence in the Carnian 
(mainly in the Cordevolian) was evidenced by diplopores Andrusoporella duplicata 
(PIA) whose first appearanced were generally recorded in the Cordevolian (J. 
BYSTRICKÝ et al. 1973). 

The relation of this subzone to the Longobardian in the West Carpathians was 
evidenced on more localities. On a locality 1200 m E of Silická Brezová, studied in 
detail by K. BORZA (1973), together with the assemblage indicative of the described 
subzone also Teutloporella herculea (STOPP.) occurs in Wetterstein limestones. 

As regards the foraminiferal assemblage of the described biozone, many sam-
ples from the Gemericum (for example loc. Budikovany), contain — besides Per­
modiscus pragsoides OBERHAUSER — also other species of subfamily Permodiscinae 
SÁLAJ — SAMUEL — BORZA: Aulotortus oscillens (OBERHAUSER), Lamelliconus 
eomesozoicus (OBERHAUSER), Angulodiscus gaschei praegaschei KOEHN-ZANINETTI 
together with Pilamminella gemerica (SÁLAJ) which is particularly abundant. 

Upper Trias 

Ca rn i an 

Biozone Pilamminella kuthani (interval-range zóne) 

The Carnian of the West Carpathians mostly contains macrofauna and Dasyclada-
cea. Generally, Carnian sediments are quite rich in microfauna (cf. J. SÁLAJ — A. 
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BIELY — J. BYSTRICKÝ 1967b, PI. 2 ; J. SÁLAJ — A. BIELY 1967, O. JENDREJAKOVA 
1973). In 1969 (a) J. SÁLAJ determined the biozone Pilamminella kuthani. Its lower 
boundary is determined by the first appearance of Pilamminella kuthani (SÁLAJ) and 
Angulodiscus gaschei gaschei KOEHN-ZANINETTI et BROENNIMANN : The upper boun­
dary is characterized by the disappearance of Pilamminella kuthani (SÁLAJ) and by 
the first appearance of Semiinvoluta clari KRISTAN. According to O. JENDREJAKOVA 
(1973) in the Lower and Middle Carnian also Pilamminella (= Pilammina) gemerica 
(SÁLAJ) is very frequent. Lamelliconus procerus (LIEBUS) occurs sporadically in the 
L o w e r __ Middle Carnian of the Gemericum. We distinguish subzones Lamelliconus 
procerus and Rakusia oberhauseri in the described zóne. 

Subzone Lamelliconus procerus (total-range subzone) 

The lower and upper boundaries are determined by Lamelliconus procerus (LIEBUS). 
In connection with the determination of the lower boundary of the subzone 

Lamelliconus procerus and with the first appearance of the genus Lamelliconus 
PILLER 1978 it is to be mentioned that high-spiral coiled representatives of the 
species Lamelliconus procerus (LIEBUS) and Lamelliconus multispirus (OBERHA­
USER) in the West Carpathians occurred in the Cordevolian whereas in Bulgaria 
lamelliconus procerus (LIEBUS) and other species of the genus Lamelliconus 
occurred all over the Longobardian. 

Subzone Rakusia oberhauseri (interval-range subzone) 

The Upper Carnian (Tuvalian) in the West Carpathians was first characterized by 
the subzone Aulotortus broennimanni (J. SÁLAJ 1969a) and then by the zóne 
Aulotortus sinuous (J.SALAJ 1978). The use of the two synonymous zones met some 
difficultiesbecause the index species Au/otortussinuosusWEYNSCHENKappearedfor 
the first time múch earlier, namely in the course of the Ladinian. This is why we do 
not use the zóne. According to personál information by O. JENDREJAKOVA, in the 
Upper Carnian the species Rakusia oberhauseri SÁLAJ appeared, regarded by J. 
SÁLAJ (1969a, 1978) as the index species of the Norian zóne Rakusia oberhauseri. In 
one čase we found the species together with Pilamminella kuthani (SÁLAJ). For this 
reason we range this zóne to the Upper Carnian (Tuvalian) as the interval-range 
subzone. Its lower boundary is determined by the first appearance of Rakusia 
oberhauseri SÁLAJ. Pilamminella kuthani (SÁLAJ) also occurs in this zóne. The upper 
boundary is characterized by the first appearance of Semiinvoluta clari KRISTAN. 

Recently E. JABLONSKÝ (1973), K. BORZA — O. SAMUEL (1977a, b ; 1978), O. 
SAMUEL — J. SÁLAJ — K. BORZA (1981) described a very interesting group from the 
Carnian of the West Carpathians. The group Paratintinnina BORZA et SAMUEL, 
Amphorella BORZA et SAMUEL, Spiriamphorella BORZA et SAMUEL, Urnulinella 
BORZA et SAMUEL, Pseudocucurbita BORZA et SAMUEL, Parophthalmidium SAMUEL et 
BORZA, Cucurbita JABLONSKÝ was described from the view of stratigraphy, taxonomy 
and phylogeny. So far it is ranged either to incertae sedis or its systematic position is 
described differently. It is súre that some of representatives of the group are 
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foraminifers, others are related to Fungi. Most taxa described as Paratintinnina 
BORZA et SAMUEL, Pseudocucurbita BORZA et SAMUEL, Amphorella BORZA et 
SAMUEL (partim), Urnulinella BORZA et SAMUEL occur in shallow-water and riear-
reef sediments (see SÁLAJ — BORZA — SAMUEL 1983). 

No r i an 

The division of the Norian and the Rhaetian is understood in the sense of J. WIED-
MANN (1974), J. WIEDMANN — F. FABRICIUS — L. KRYSTYN — J. REITHNER et M. UL-
RICHS (1979) and E. KRISTAN-TOLLMANN — A. TOLLMANN et A. HAMEDANI (1979). 

So the Lacian is understood as the Lower Norian and the Alaunian as the Upper 
Norian. The Sevatian (zóne Rhabdoceras suessi), so far understood as the Upper 
Norian is now regarded as the Lower Rhaetian, whereas the zóne Christoceras 
marshi representing the Rhaetian, corresponds now to the Upper Rhaetian. 

The Lacian and the Lower Alaunian are in the facies of light massive (Furmanec) 
limestones, containing more-or-less current species of foraminifers (J. BYSTRICKÝ et 
col. 1973, p. 74—75) of the subfamily Permodiscinae SÁLAJ. Significant species are 
Rakusia oberhauseri SÁLAJ and Pilamminella (= Glomospira) cf. kuthani (SÁLAJ). 

Biozone Rakusia oberhauseri (total-range zóne) 

According to the existing dáta on the upper part of the Tisovec (Upper Carnian) and 
the Furmanec (Norian) limestones within the total-range zóne Rakusia oberhauseri, 
our microbiostratigraphical study can be based úpon the following types of foramini­
feral assemblages: 

a) Rakusia oberhauseri SÁLAJ and Pilamminella kuthani (SÁLAJ) without Tríasina 
oberhauseri KOEHN-ZANINETTI et BROENNIMANN and Semiinvoluta clari KRISTAN 
would only be characteristic of the Tuvalian (= partial-range zóne Rakusia oberha­
useri) ; 

b) Rakusia oberhauseri SÁLAJ, Pilamminella cf. kuthani (SÁLAJ) and Semiinvolu­
ta clari KRISTAN would already determine the Lacian — Lower Alaunian. The Lower 
Norian form Pilamminella cf. kuthani (SÁLAJ) differs in its greater size and more 
whorls from Pilamminella kuthani (SÁLAJ) differing only in the Carnian; 

c) Rakusia oberhauseri SÁLAJ with the species Semiinvoluta clari KRISTAN, 
eventually also with Tríasina oberhauseri KOEHN-ZANINETTI et BROENNIMANN wit­
hout Pilamminella cf. kuthani (SÁLAJ) already within the zóne Angulodiscus 
pokornyi and Angulodiscus fríedli could characterize the Upper Alaunian — Lower 
Sevatian (= lower part of the Lower Rhaetian). 

The species Tríasina oberhauseri KOEHN-ZANINETTI et BROENNIMANN and Rakusia 
oberhauseri SÁLAJ were found in lower parts of the banks of light- and dark-grey 
massive Furmanec limestones of the Stratenská hornatina Mts. (localities Geravy, 
Suchý vrch) with Halorella amphitona (BRONN)., Thecosmilia defilippi(STOPPANI) a. 
o. J. BYSTRICKÝ et col. (1973, p. 63) found also rich foraminiferal assemblages at 
these and other localities of the Stratenská hornatina Mts. 
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Biozone Semiinvoluta clari (interval-range zóne) 

This zóne corresponds to the Lacian and the Alaunian, i. e. to the entire Norian. It is 
characteristic first of all of the lagoonal facies of hauptdolomite. We studied it mainly 
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species of miliolid foraminifers are represented there by Quinqueloculina nucleifor-
mis KRISTAN-TOLLMANN. In the uppermost layers of this formation (dark-grey 
organodetrital limestones) ranged to the zóne Rhabdoceras suessi the species 
Tríasina hantkeni MAJZON appears for the first time. 
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Tab. 2 Vertical range of the important microfossils in the Jurassic of the West Carpathians 

^ " ~ ^ - ^ A g e 

M i c r o f o s s i l s ^ ^ \ ^ ^ 

Angulodiscus friedli (Knst-Tol lm ) 

Tríasina hantkeni Majzon 

Involutina l iassica ( Jones l 
Ophthalmidium leischnen (Knst -To l lm. ) 
Marginulina aff. primo �G ���6�'�.�,�2�= 
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Among facies mostly wide-spread in the Lower and Middle Jurassic marls and 
marly limestones, mainly of "Fleckenmergel" type belong. Besides the last mentio­
ned type of facies in the Klippen Belt, moreover, Posidonia, Supraposidonia and 
Opalinus beds are developed, in which foraminifers áre relatively most abundant, 
mainly represented by forms of the family Nodosaridae. V. SCHEIBNEROVA (1968) 
described the association of foraminifers from the Opalinus beds of the western part 
of the Klippen Belt, whereas A. BEGAN — V. GASPARIKOVA —J. SÁLAJ (in A. BEGAN 
et al. 1983, p. 68) from the "Fleckenmergel" facies. 

Lower Cretaceous 

Lower Cretaceous sediments in the West Carpathians háve an extensive areál 
distribution in all principál tectonic units. 

In centrál units the single lithofacies (J. SÁLAJ and O. SAMUEL 1966, p. 21, 24), 
mainly the marly lithofacies contain considerably recrystallized microfauna and 
some parts are devoid of macrofauna and microfauna. Limestone bed sequences 
(Berriasian-Barremian) in the „biancone" facies not only in the Central Carpathians 
but also in the Manín and the Klippen Belts are dated mostly according to 
calpionelles, cadosines and stomiospheres studied most thoroughly by K. BORZA 
(1969,1980). The Barremian-Aptian in the Urgonian limestone facies are dated on 
the basis of orbitolines (D. ANDRUSOV 1959,0. SAMUEL — K. BORZA — E. KÓHLER 
1978). The limestone-marly bed sequences of the Aptian-Lower Albian age and the 
Upper Albian flysch facies extending to the Cenomanian in the Central Carpathians 
and to the Turonian in the Vysoké Tatry Mts. are best dated on the basis of 
foraminifers. Younger bed sequences are not preserved there. 

Lower and Middle Cretaceous sediments are tectonically disturbed to a conside-
rable extent in the West Carpathians. In spite of a great attention paid to stratigraphy 
of Lower Cretaceous sediments in the present (K. BORZA — V. GASPARIKOVA — J. 
MICHALÍK — Z. VAŠÍCEK 1980, J. MICHALÍK — Z. VASICEK 1979) their microbiostrati-
graphical division based on foraminifers is not accomplished. So the existing 
stratigraphic dáta are only preliminary. The Berriasian is dated — besides macrofau­
na — on the basis of calpionelles. Scarce foraminifers, mainly lenticulines are mostly 
known from thin sections. 

The Valanginian. Marly strata of the bottom complex of spotty limestones (Trstie, 
Podskalie) contain the following significant species: Conorboides hofkerí (BARTEN-
STEIN et BRAND), Conorboides valendisensis (BARTENSTEIN et BRAND), Epistomina 
(E.) fursenkovi MJATLIUK and Epistomina (E.) ornata (ROEMER) [= Conorboides 
hofkerí— E. (B), ornata Assemblage Zóne, see Tab. 3]. Upper Valanginian marls 
(Trstie) contain the species: L. (L) ouachensis (SIGAL), Lenticulina (Lenticulina) 
eichenbergi BARTENSTEIN et BRAND, L. (Lenticulina) gutta ta TEN D AM and Lingulina 
loryi (BERTHELIN) [Lenticulina (L.) ouachensis — L. (L.) eichenbergi Assemblage 
Zóne]. 

The Hauterivian. In marly layers of the Lower Hauterivian limestone complex [L. 
(M.) djaffaensis — Haplophragmoides nana Assemblage Zóne] were the following 
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Tab. 3 

-t* 

Area 

Age 

MICROBIOSTRATIGRAPHIC ZONATION OF THE LOWER CRETACEOUS 

OF THE WEST CARPATHIANS IN SLOVAKIA 

Clans. Hedbergella rohri I.Z. 
Epistomina (Brotzenia) charlottae I.S.Z 

Discorbis wassoewizi I.S.Z 

A P T I A N 
Garg Biglobigennella barri I.Z. 

Bedoul 
PI. (Globigennelloides) algeriana-Epistomina (Br.) spinulifera polypioides A.Z. 

PI. (Globigennelloides ) ferreolensis - Conorotalites aptiensis A. Z. 

Upper 
Conorotalites bortenstemi mtercedens - Epistomina (Brotzenia) spinulifera A. Z 

BARREMIAN 
Conorotalites bartenstemi bartensteini - Hedbergella sigali A.Z. 

Lower 
Epistomina (Brotzenia) hechti-Hedbergella sigali A. Z. 

Hedbergella sigali-Lingulogavelinella sigmoicosta barremiana A. Z. 

HAUTERIVIAN 
Upper Caucasella hoterivica - Lmgulogavelinelta sigmoicosta sigmoicosta A. Z. 

Lower Lenticulina (Margmulinopsis) djoffaensis - Haplophragmoides nona A. Z. 

VALANGINIAN 
Upper Lenticulina (Lenticulina) ouachensis-Lenticulina (Lenticulina) eichenbergi A. Z. 

Lower Conorboides hofkerí - Epistomina (Epistomina) ornata A. Z. 

BERRIASIAN Tintinnopsella carpathica - Calpionella elliptica P- R. Z 



index species: Lenticulina (Marginulinopsis) djaffaensis (SIGAL), Epistomina 
(Hoeglundina) caracola (ROEMER), Haplophragmoides nana (ORBIGNY), Verneuili-
noides neocomiensis (MJATLIUK), Vaginulina gaultina BERTHELIN, Vaginulina recta 
REUSS and Frondicularia aff. inversa REUSS. The Upper Hauterivian [= Caucasella 
hoterívica — Lingulogavelinella sigmoicosta sigmoicosta Assemblage Zóne] con-
tains also abundant planktic foraminifers: Hedbergella infracretacea (GLAESSNER) 
and Caucasella hoterívica (SUBBOTINA). Among benthic foraminifers significant is 
Lingulogavelinella sigmoicosta sigmoicosta. 

The Barremian. In the course of the Lower Barremian the index species 
Lingulogavelinella sigmoicosta barremiana BETTENSTAEDT) and Hedbergella sigali 
MOULLADE appear, and in the higher part of the Lower Barremian also Epistomina 
(Brotzenia) hechti. In the Upper Barremian are Conorotalites bartensteini barten­
stein! (BETTENSTAEDT). In the top parts of the Barremian are Conorotalites barten­
steini intercedens (BETTENSTAEDT) and Epistomina (Brotzenia) spinulifera (REUSS). 
In the Upper Barremian of the Klipenn Belt are also planktic foraminifers 
represented by Clavihedbergella subcretacea (TAPPAN), Hedbergella sigali (MOUL­
LADE) and Hedbergella seminolensis (HAARLTON). NO representatives of the genera 
Schackoina and Leupoldina háve so far not been found in the Uppermost Barremian 
and Aptian of the West Carpathians. Subdivision of the Barremian is presented in 
the Table 3. 

The Aptian. The base of the Aptian is defined by the occurrence of foraminifers — 
the species Planomalina (Globigerínelloides) ferreolensis (MOULLADE) and later on 
by Planomalina (Globigerínelloides) algeríana regarded by J. SÁLAJ and O. SAMUEL 
(1966) as the index species of the Lower Aptian zóne of the samé name. Benthic 
foraminifers in the West Carpathians occur from the base of the Aptian and are 
represented by Conorotalites bartensteini aptiensis (BETTENSTAEDT), higher up also 
by Planomalina (Gls.) algeríana (CUSHMAN et TEN DAM) and E. (Brotzenia) 
spinulifera polypioides (EICHENBERG). 

The Upper Aptian (Gargasian) is characterized mainly by Bioglobigerína barrí 
BOLLI, LOEBLICH et TAPPAN (see Tab. 3). 

The Uppermost Gargasian and Clansayesian in the West Carpathians like in the 
Tunisian Atlas are characterized by the species Hedbergella rohríBoLU (in the sense 
of J. SÁLAJ and O. SAMUEL 1966, J. SÁLAJ 1976, 1980; A.—L. MAAMOURiand J. 
SÁLAJ 1978 denoted as Hedbergella roberti (GANDOLFI), syn. aj. Ticinella bejaouen-
sis SIGAL) — the index species of the zóne formerly defined by H. BOLLI 1959 as the 
zóne Praeglobotruncana rohrí or by J. SÁLAJ and O. SAMUEL (1966) as the zóne 
Hedbergella roberti. In the lower part of the thus modified interval zóne Hedbergel­
la rohrí (representative of the Upper Gargasian and Clansayesian) is the species 
Discorbis wassoevizii DJAFFAROV et Agalarova — the index species of the interval 
subzone of the samé name, defined in the West Carpathians by J. Sálaj et O. Samuel 
(1966). The Upper part of the Hedbergella rohri Zóne is characterized by the species 
E. (B. charlottae — the index species of the interval subzone of the samé name (J. 
SÁLAJ — O. SAMUEL 1966, see Tab. 3). 

The Albian. The Aptian/Albian boundary is defined by the species Ticinella 
roberti (GANDOLFI) in the sense of REICHEL 1950, and by the index species of planktic 
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zóne of the samé name (I. R. Z.) as well as by the species Haplophragmoides 
nonioninoides (REUSS) which is the index species of a benthic zóne (I. R. Z.) of 
the samé name. 

Both zones are characteristic of the Lower Albian. The planktic zóne is characte­
ristic of the Czorsztyn and the Manín Units. They represent though, a shallow-water 
environment, but the pelagic component is still large there. In the Czorsztyn Unit the 
Albian — although transgressive — is represented by pelagic variegated marls 
containing mostly (90%) the species Ticinella roberti (GANDOLFI sensu REICHEL) like 
in the Manín Unit. 

The deep-sea sedimentation in the Lower Albian proceeded in the Central 
Carpathians in the Klape Unit s. 1. with dominánt benthic foraminifers., mainly the 
index species of the zóne Haplophragmoides nonioninoides (REUSS). 

In the Middle and Upper Albian of practically all tectonic units of the West 
Carpathians dominánt are planktic foraminifers represented by the zones Thalman­
ninella tidnensis subticinensis and Thalmanninella ticinensis ticinensis (Tab. 4) The 
Uppermost Albian up to the base of the Cenomanian is characterized by the zóne 
Whiteinella gandolfii defined by V. GASPARIKOVA et J. SÁLAJ (1984). It corresponds 
to the originál, in the West Carpathians defined zóne Rotundina stephani (J. SÁLAJ) 
et O. SAMUEL 1966). 

Upper Cretaceous 

The Upper Cretaceous in the West Carpathians developed in essentially two basical 
facies types. The first type is represented by flysch sequences with variable ratio of 
pelitic component to the psammitic; it has greater areál extent and occurs mainly in 
the Outer Flysch Belt, less in the Klippen Belt and in the Inner-Carpathian units. The 
second type is represented by a marly facies, especially in the Klippen Belt. The 
flysch sequences — in contrast to facies of the marly type — are poorer in fossils and 
in planktonic components. The two facies types are very poor in macrofossils or 
fossilless. To biostratigraphy of Upper Cretaceous sediments is based on foramini­
fers. Researches based on nannoplankton (J. SÁLAJ —V. GASPARIKOVA 1979,1983) 
also seem prospective (Tab. 5). 

A very significant foraminiferal group is represented by planktic foraminifers 
enabling biostratigraphical parallelization over greater dištance. It is evidenced by 
correlation of Carpathian and Tunisian Cretaceous which contains besides foramini­
fers also macrofauna with a significant orthostratigraphic group — ammonites. Since 
the first determination of regional biozones in the Carpathians, based on planktic 
foraminifers (cf. J. SÁLAJ — O. SAMUEL 1966) further valuable factographic materiál 
has been collected also out of the Carpathians, so we present further aspects of the 
relation of the defined biozones to chronostratigraphic units with a particular 
emphasis on index species of the individual foraminiferal biozones and on chrono­
stratigraphic units within the Upper Cretaceous (Tab. 4). 
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Cenomanian 

Thalmanninella brotzeni (interval biozone) 

The biozone was defined almost simultaneously by R. LEHMANN (1966) and J. SÁLAJ 
— O. SAMUEL (1966). Its lower boundary is characterized by the F. A. (first 
appearance) of the species Thalmanninella brotzeni SIGAL. According to J. SÁLAJ — 
O. SAMUEL (1966) and J. SIGAL (1967) the species appears immediately above the 
base of the Lower Cenomanian, according to R. LEHMANN (1962) later. On the 
hypostratotype the index form of the biozone appears in the Lower Cenomanian, 
i. e. in the ammonite biozone Mantelliceras martinpreyi and so the originál 
conception of the Carpathian biozone is reasoned. The upper boundary of the 
biozone Thalmanninella brotzeni is defined by the F. A. of Thalmanninella 
appenninica (RENZ). The biozone comprises foraminiferal assemblages, stillwithout 
typical forms of the species Thalmanninella appenninica appenninica (RENZ) and 
with sudden abundant occurrence of Th. brotzeni SIGAL. Especially in pelagic 
sediments of the Klippen Belt and the Manín Unit — like on the Tunisian 
Cenomanian hypostratotype — this form dominates markedly over other species 
and sometimes forms 50—90% of the total amount of specimens. There are also 
Hedbergella brittonensis (LOEBLICH et TAPPAN) and Schackoina cenomana GANDOL­
FI. The biozone also contains Planomalina (Planomalina) buxtorfi (GANDOLFI) 
whereas typical forms of the preceding biozone are less frequent and some 
extinguish. The described biozone is correlated to the lower part of the Lower 
Cenomanian — in contrast to R. LEHMANN (1966) who correlated it to the Middle 
Cenomanian. 

Thalmanninella appenninica appenninica 
(interval-Range Biozone s. 1.) 

For the first time it was defined as the lower Rotalipora zóne (cf. F. DALBIEZ 1955 
and H. M. BOLLI 1957), i. e. as the zóne Rotalipora appenninica appenninica. It 
corresponds to the upper part of the Lower Cenomanian up to the lower part to the 
Middle Cenomanian (cf. J. SÁLAJ — O . SAMUEL 1966,1977, 1979 ,M .STURM 1969). 

We understand the species Thalmanninella appenninica (RENZ) as the type species 
(holotype), determined for the first time by P. MÁRIE (1948; Globotruncana 
appenninica n. sp., in O. RENZ 1936, p. 14, Fig. 2, section left). 

In the foraminiferal assemblage of the described biozone the species Thalmanni­
nella appenninica appenninica (RENZ) dominates. Sometimes it represents 
50—70 % of the total number of specimens. Present are also Th. appenninica 
balernaensis (GANDOLFI) and Schackoina cenomana (SCHACKO). Almost simulta­
neously Hedbergella portsdownensis (WILIAMS et MITCHEL), H. brittonensis LOEB­
LICH et TAPPAN and Praeglobotruncana delríoensis (PLUMMER) appear. They charac-
terize the lower boundary of the described biozone. Somewhat later appear Th. 
globotruncanoides (SIGAL), Thalmanninella deeckei (FRANKE), Thalmanninella 
evoluta (SIGAL) and Pseudoticinella bicarinata (SAMUEL et SÁLAJ). The occurrence of 
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Thalmanninella deeckei (FRANKE) and Thalmanninella evoluta (SIGAL) culminates 
in higher parts of the biozone Thalmanninella appenninica. The upper boundary of 
the biozone is determined by the F. A. of representatives of Rotalipora ex gr. 
cushmani cushmani (MORROW). The biozone is ranged to the upper part of the Lower 
Cenomanian and to the lower part of the Middle Cenomanian. It is well characteri-
zed by ammonites. Its lower part on the locality Dj. Ech. Chama (Tunisia, cf. G. 
CASTANY 1951, J. M. MASSIN—J. SÁLAJ 1970) and on the Cenomanian hypostratoty-
pe loc. Dj. Fguira Salah) are characterized by ammonites of the zóne Mantelliceras 
mantelli. The top part of the zóne Thalmanninella appenninicaon the loc. Dj. Fguira 
Salah and in SE France (cf. B. PORTHAULT—G. THOMEL—O. de VILLOUTREYS 1966) 
are characterized by ammonites of the zóne Acanthoceras rhotomagense. 

The fact that the biozone Thalmanninella appenninica represents a long time 
interval and is characterized by more index forms, enables us to divide it into several 
subzones (A. BEGAN — J. HASKO — J. SÁLAJ — O. SAMUEL 1978): 

a) Thalmanninella appenninica Ínterva'-Range Biosubzone s. s. represents a part 
of biozone Thalmanninella appenninica s. 1. The base of the subzone is characterized 
by the F. A. of Thalmanninella appenninica appenninica (RENZ) and its upper 
boundary by the F. A. of Thalmanninella deeckei (FRANKE). Significant species of 
the subzone are Thalmanninella appenninica (RENZ), Th. globotruncanoides (SI­
GAL), Th. brotzeni SIGAL and Praeglobotruncana delrioensis (PLUMMER). 

b) Thalmanninella deeckei interval-range biosubzone. Its lower boundary is 
defined by the F. A. of Thalmanninella deeckei (FRANKE) and the upper by the F. A. 
of Thalmanninella evoluta (SIGAL). Besides Thalmanninella appenninica (RENZ), 
Thalmanninella deeckei (FRANKE), Thalmanninella appenninica gandolfii LUTERBA-
CHER et PREMOLI SILVA also Thalmanninella globotruncanoides (SIGAL) and Praeglo­
botruncana marginaculeata (LOEBLICH et TAPPAN) are frequent 

c) Thalmanninella evoluta interval-range biosubzone. Its lower boundary is 
characterized by the F. A. of Thalmanninella evoluta (SIGAL) and its upper boundary 
by the F. A. of Pseudoticinella bicarinata (SAMUEL—SÁLAJ). Besides Thalmanninella 
evoluta (SIGAL) the subzone also contains frequent Thalmanninella brotzeni SIGAL. 
Thalmanninella globotruncanoides SIGAL and Thalmanninella deeckei (FRANKE) 
and the F. A. of Praeglobotruncana gibba KLAUS and Praeglobotruncana indica 
(JACOB et SASTRI). 

The described subzone is well developed mostly in flysch facies of the Manín Unit 
(V. GAŠPARIKOVÁ — J. SÁLAJ 1985) where it is thicker than in the marlstone facies. 
Thalmanninella evoluta SIGAL is dominánt there and passes abundantly (like in 
Tunisia; J. SÁLAJ 1980) also in the zóne Rotalipora cushmani. The species is 
sometimes erroneously described as Rotalipora montsalvensis (MORNOD) without 
a distinct carina. Rotalipora montsalvensis (MORNOD) occurs in the West Carpath-
ians (like in Tunisia) contemporaneously with the species R. cushmani (MORROW). 
Contradictory interpretation of the age diapason of Thalmanninella evoluta SIGAL 
and Rotalipora montsalvensis (MORNOD) is frequently caused by contradictory 
approaches to the respective taxa. 

d) Pseudoticinella bicarinata interval-range biosubzone, defined for the first time 
by J. SÁLAJ (1974a) and J. SÁLAJ — J. P. BELLIER (1976). Its lower boundary is 
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characterized by the F. A. of Pseudoticinella bicarinata (SAMUEL — SÁLAJ) (= Pseu­
doticinella biconvexa LONGORIA) and the upper boundary by the F. A. of Rotalipora 
montsalvensis (MORNOD). 

It is a very narrow subzone because the species Pseudoticinella bicarinata (SAMUEL 
et SÁLAJ) acquires very quicky characteristic features of the taxon Rotalipora 
montsalvensis (MORNOD). 

Besides scarce Pseudoticinella bicarinata SAMUEL et SÁLAJ most frequent are 
Thalmanninella evoluta (SIGAL), Praeglobotruncana gibba (KLAUS), Thalmanninella 
deeckei (FRANKE) and Praeglobotruncana indica (JACOB et SASTRI). 

Since J.—P. BELLIER (1983) did not found the species Pseudoticinella (= Rotali­
pora) bicarinata SAMUEL et SÁLAJ in his Tunisian materiál, he did not use it for the 
determination of the respective biozone. It is perhaps the reason why he is doubtful 
about the genetic relation of the taxon to Rotalipora montsalvensis (MORNOD) when 
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imperforate coverplate which is Iacking in Rotalipora". It follows that the authors 
regard the infralaminal accessory apertures which are secondarily connecting 
directly to the chamber as a significand distinctive morphologic character of the 
genus Rotalipora. So they supported the opinion of J. SÁLAJ (1962, p. 259): "Beim 
Štúdium der Gattung Rotalipora BROTZEN 1942 ist es uns gelungen Individuen 
(Rotalipora aff. cushmani) festzustellen, bei welchen alle Kamern auf der Veretsal-
seite 2 gegeneinander liegende intraumbilicale Miindungen besitzen. Zwischen 
einzelnen Kamern sind grosse zwischensuturale Räume, welche die Entwicklung 
von zwei Miindugen ermóglichen". 

In accordance with the quoted opinion we range to Rotalipora BROTZEN 1942 only 
the species Rotalipora gigantea LEHMANN, Rotalipora montsalvensis (MORNOD) and 
Rotalipora turonica (BROTZEN) which developed from the preceding species. So our 
former opinion (A. BEGAN—J. HAŠKO—J. SÁLAJ—O. SAMUEL 1976; J. SÁLAJ — O. 
SAMUEL 1977; J. SÁLAJ 1980) that Rotalipora globotruncanoides SIGAL is the 
ancestral form of Rotalipora turonica (BROTZEN) is to be revised in the above sense. 

We still do not know the origin of the species Rotalipora cushmani (MORROW) 
which developed from Rotalipora evoluta (SIGAL). It is likely that the two species 
originate from a species of the genus Pseudoticinella LONGORIA 1973). 

If the phylogenetic relation of these species to a species of the genus Thalmanni­
nella SIGAL will be proved, then the genus Rotalipora BROTZEN 1942 is to be 
regarded as polyphyletic. 

Rotalipora cushmani, s. 1. (total-range biozone) 

The biozone was for the first time defined by A. M. BORSETTI (1962) as the zóne 
Rotalipora cushmani, by J. SÁLAJ — O. SAMUEL (1966) as the zóne Rotalipora ex gr. 
cushmani. J. SÁLAJ (1976) modified it to the zóne Rotalipora cushmani s. 1. 

Its lower boundary is determined by the F. A. of Rotalipora cushmani (MORROW) 
and the upper by the F. A. of Dicarinella imbricata (MORNOD) and by sudden total 
extinction of rotalipores in the Metoicoceras geslinianum Zóne ROBASZYNSKI et al. 
1982). 

The described biozone forms another successive microstratigraphic zóne in the 
Cenomanian owing to representatives of the typical species (or subspecies) of the 
biozone, dominating over the others. Some forms even occur in monoassemblages in 
the marly facies of the Klippen and Manín Belts which enables us to distinguish two 
subzones: 

Rotalipora montsalvensis and Rotalipora turonica-subbiozones 

a) Rotalipora montsalvensis interval range biosubzone was defined for the first 
time by J. SÁLAJ — O. SAMUEL (1966) as Rotalipora cushmani montsalvensis, 
representing the lower part of biozone Rotalipora cushmani (cf. also J. M. MASSIN — 
J. SÁLAJ 1970, J.-P. BELLIER, 1971, 1983). Its range is the samé as that of the index 
species. Its lower boundary is characterized by the F. A. of Rotalipora montsalvensis 
(MORNOD) and Rotalipora cushmani (MORROW) ; the upper boundary by Rotalipora 
turonica BROTZEN. In the subzone Rotalipora montsalvensis dominánt is Rotalipora 
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montsalvensis (MORNOD). Together with Epistomina (Brotzeniá) postdorsoplana 
(VASILENKO), Anomatina (Gavelinella) berfhe/miKELLER, Rotalipora montsalvensis 
minor (MORNOD) and Praeglobotruncana marginaculeata (LOEBLICH et TAPPAN) it 
characterizes the subzone. With respect to the dáta on vertical distribution of some 
more significant species and to superposition, we range the subzone to the upper part 
of the Middle Cenomanian. 

On the Tunisian Cenomanian hypostratotype — on the basis of ammonites — the 
subzone is ranged to the upper parts of the amonite zóne Acanthoceras rotomagense 
representing the top parts of the Middle Cenomanian and to the lower parts of the 
zóne Calycoceras naviculare which already correspond to the Upper Cenomanian. 
The dáta on the occurrence of Rotalipora montsalvensis (cf. B. PORTHAULT 1969) in 
the uppermost part of the Lower Cenomanian (ammonite zóne Mantelliceras 
mantelli) in SE France seem unreliable to us. We think that it is Thalmanninella 
evoluta (SIGAL) to which Rotalipora montsalvensis (MORNOD) shows greatest 
affinity. This opinion is also supported by the fact that no Rotalipora montsalvensis 
(MORNOD) was found on several Tunisian localities in the zóne Mantelliceras 
mantelli. 

b) Subzone Rotalipora turonica (total-range subzone) was defined for the first 
time by J. SÁLAJ — O. SAMUEL 1966) as subzone Rotalipora cushmani (cf. also J. M. 
MASSIN — J. SÁLAJ 1970; J.-P. BELLIER 1983). 

The lower boundary is characterized by disparition of Rotalipora montsalvensis 
(MONROD) and by the F. A. of Rotalipora turonica BROTZEN, the upper by the F. A. of 
Dicarinella imbricata (MORNOD) and by sudden extinction of rotalipores. The 
foraminiferal assemblage of the biozone consists most frequently of Rotalipora 
cushmani (MORROW), R. turonica BROTZEN, Schackoina multispinata (CUSHMAN et 
WICKENDEN), Schackoina gandolfi REICHEL and typical forms of the species Thal­
manninella reicheli (MORNOD). The last species belongs together with Rotalipora 
cushmani (MORROW) and Rotalipora turonica BROTZEN among the most frequent 
species (60—90 %) of the subzone. Praeglobotruncanes like Praeglobotruncana 
marginaculeata (LOEBLICH et TAPPAN), Pr. gibba KLAUS and PR. delrioensis (LOEB­
LICH et TAPPAN) are quite frequent but they extinguish gradually in the course of the 
biozone. 

To accomplish stratigraphy, it is to be mentioned that in the flysch facies of the 
Cenomanian in the Manín Unit there are besides assemblages of small foraminifers 
also assemblages of orbitolines (Orbitolina concava LAMARCK, O. conica ARCHIAC, 
O. mammilata ARCHIAC, O. piana (ARCHIAC). Basing on a work by M. NEUMANN 
(1963) the sediments containig the orbitolines are ranged to the Lower Cenomanian 
— in contrast to the existing interpretation (J. SÁLAJ — O. SAMUEL 1966, p. 40). 
Planktic foraminifers occur very scarcely with orbitoline assemblages; dominánt are 
species of a wider stratigraphical range and this is why it is difficult to correlate them 
mutually. 

Since the orbitoline assemblage on the Cenomanian stratotype (characterized by 
ammonites) also occurs in the upper part of the Lower Cenomanian (cf. M. NEUMANN 
— P. JUIGNET — J. LOUAIL — P. MOREAU 1974, p. 7), we correlate the sediments 
containing orbitolines to the planktic biozone Thalmanninella appenninica (upper 
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part of the Lower Cenomanian — Lower part of the Middle Cenomanian) in spite of 
the fact that no planktic foraminifers are known on the Lower — Middle Cenoma­
nian stratotype. 

C e n o m a n i a n / T u r o n i a n b o u n d a r y 

In our attempts for parallelization of the described subzone with the international 
chronostratigraphical scale we met the problém of occurrence of šuch species of 
planktic foraminifers which could háve been suitable index forms for the determina-
tion of the Cenomanian/Turonian boundary. Many authors divided the Upper 
Cenomanian from the Turonian mostly on the basis of species Helvetoglobotrunca-
na helvetica (BOLLI), Dicarinella imbricata (MORNOD), Dicarinella renzi GANDOLFI 
or Caronita sigali (REICHEL) and in epicontinental facies mainly Gl. ex gr. linneiana 
(ORBIGNY) which were expected to háve had appeared on the Cenomanian/Turonian 
boundary. In this sense also the Cenomanian/Turonian boundary in the West 
Carpathians was interpreted. 

The following researches showed that at least in the tethyd región these species 
appeared for the first time not at the base of the Turonian but in the upper part in the 
first or the second Inoceramian zóne of the Turonian (cf. F. DALBIEZ 1956, J. KLAUS 
1959, 1960). Both authors also found rotalipores common in the Upper Cenoma­
nian — in the lower part of the Lower Turonian. 

M. CONRAD (1978, pp. 66—67), R. DELOFFRE (1978, p. 80) and B. PORTHAULT 
(1978, p. 184) mention the existenceof Rotaiíporesin the basal Turonian, namely in 
the Mammites nodosoides zóne with Fagesia supertes (KOSSMAT) J. PHILIP — M. 
NEUMANN — P. PORTHAULT — P. JUIGNET 1978). 

With respect to this fact our subzone Rotalipora turonica would also represent the 
lowest part of the Lower Turonian — as it was interpreted before. 

In the correlation of the biozone Rotalipora cushmani to the chronostratigraphic 
scale also the latest results of F. ROBASZYNSKI et al. (1982) mušt be considered. They 
did not found R. cushmani (MORROW) in the type región and according to them this 
species does not occur even in the Uppermost Cenomanian. So the biozone R. 
cushmani would not extend to the Cenomanian/Turonian boundary. This is partly 
denied by the fact, that planktic foraminifers are scarce since the Uppermost 
Cenomanian and the Lower Turonian consist of shallow-water sediments with 
hiatuses. 

T u r o n i a n 

Dicarinella imbricata (interval-range biozone) 

The zóne was for the first time defined by J. SÁLAJ — O. SAMUEL (1966). Its base is 
characterized by the F. A. of the species Dicarinella imbricata (MORNOD), its upper 
boundary — by the F. A. of Helvetoglobotruncana helvetica (BOLLI) and Dicarinella 
oraviensis trigona (SCHEIBNEROVA). 
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Besides planktic and benthic foraminifers there are also frequent radiolarians in 
the biozone (J. SÁLAJ — O. SAMUEL 1977). 

In the lower part of the Lower Turonian (besides the base), represented by the 
zóne Dicarinella imbricata, J. SÁLAJ — V. GASPARIKOVA (1983) distinguished two 
subzones: 

a) Dicarinella imbricata s. s. interval-range biosubzone. Its lower boundary is 
determined by extinction of rotalipores and conical praeglobotruncanes. The upper 
boundary is characterized by the F. A. of Dicarinella hagni (SCHEIBNEROVA). 

b) Dicarinella hagni interval-range biosubzone. Its lower boundary is defined by 
the F. A. of Dicarinella hagni (SCHEIBNEROVA) and the upper boundary by the F. A. 
of Helvetoglobotruncana helvetica (BOLLI). 

Besides plentiful Dicarinella hagni (SCHEIBNEROVA) there is also Dicarinella 
turonica (SAMUEL et SÁLAJ) — a transitional form between Dicarinella hagni 
(SCHEIBNEROVA) and Dicarinella trigona (SCHEIBNEROVA). J. SÁLAJ — V. GASPARIKO­
VA (1985) correlate the biozone Dicarinella imbricata to the Lower Turonian zóne 
Whiteinella gigantea — Dicarinella imbricata defined on the hypostratotype of the 
Turonian (Dj. Fguira Salah) as the zóne Rotundina cretacea — Praeglobotruncana 
imbricata (J. SÁLAJ 1970, 1980). 

Biozone Helvetoglobotruncana helvetica (interval-range zóne) 

The biozone was formerly defined by J. SIGAL (1952, 1955) and F. DALBIEZ (1955) 
as the zóne Globotruncana helvetica. Its range was the samé as that of the index 
species. Later on V. SCHEIBNEROVA (1958) denoted the zóne as Praeglobotruncana 
helvetica and J. SÁLAJ (1970) as the zóne Helvetoglobotruncana helvetica. Its lower 
boundary is determined by the F. A. of Helvetoglobotruncana helvetica (BOLLI) and 
the upper by the F. A. of Marginotruncana schneegansi SIGAL. 

The biozone Helvetoglobotruncana helvetica is in the tethyd región above the 
zóne Whiteinella gigantea — Dicarinella imbricata or above the zóne Dicarinella 
imbricata in areas representing the N margin of the tethyd región. 

In boreal regions no typical biozone of Helvetoglobotruncana helvetica is known. 
The species H. helvetica (BOLLI) only occurred sporadically if at all. The zóne has not 
been identified so far on the Turonian stratotype (cf. J. P. BELLIER 1968, 1971) in 
spite of isolated finds of Helvetoglobotruncana helvetica (F. ROBASZYNSKI et al. 
1982), nor in the entire Parisian Basin. 

The absence of the species or its sporadical finds in these areas are due to 
unf avourable ecologic conditions proving both the paleogeographical differentiation 
and different evolution of microfauna in the tethyd and boreal regions. 

a) Dicarinella trigona interval-range biosubzone was defined by J. SÁLAJ — O. 
SAMUEL (1966) as the lower part of the biozone Helvetoglobotruncana helvetica. 
The lower boundary is determined by the F. A. of Helvetoglobotruncana helvetica 
(BOLLI) and Dicarinella trigona (SCHEIBNEROVA) whereas the upper boundary is 
characterized by the F. A. of Dicarinella biconvexa (SAMUEL et SÁLAJ). 

The species Dicarinella oraviensis oraviensis (SCHEIBNEROVA) and Dicarinella 
oraviensis trigona (SCHEIBNEROVA) can in no �������� ���� �����
���������� ���� �� ���
�������
�������� �
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Praeglobotruncana gibba KLAUS — as done by F. ROBASZYNSKI —M. CARON (1979). 
The type species Dicarinella algeriana CARON 1966 as well as Praeglobotruncana 
marginaculeata (LOEBLICH et TAPPAN), Praeglobotruncana stephani stephani (GAN-
DOLFI) and Praeglobotruncana stephani gibba KLAUS described by M. CARON (1966, 
p. 84, pi. 2) are synonymous to Dicarinella oraviensis oraviensis (SCHEIBNEROVA). 
According to our opinion, specimens of the species Dicarinella algeriana (CARON) 
depicted by FR. ROBASZYNSKI — M. CARON (1979, p. 59, pi. 50, fig. 1—2), are 
transitional forms between Dicarinella imbricata (MORNOD) and Dicarinella ora­
viensis (SCHEIBNEROVA). 

The species Dicarinella trigona (SCHEIBNEROVA) is plentiful in this subzone. 
Typical forms of this species occur almost simultaneously with Helvetoglobotrunca­
na helvetica (BOLLI), and together with Globorotalites hangensis VASILENKO they 
characterize the lower boundary of the subzone. Globorotalites hangensis VASILEN­
KO was not only in assemblages of the subzone but also in other subzone of the 
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by the F. A. of Caronita turona (OLBERTZ) and Marginotruncana schneegansi 
(SIGAL). 

The subzone corresponds to the top parts of the Middle Turonian up to the base of 
the Upper Turonian (cf. J. SÁLAJ 1974a). 

As for the species Dicarinella renzi (GANDOLFI) it is to be noticed that J. SÁLAJ — 
O. SAMUEL 1966 described the species Dicarinella (= Globotruncana) renzi GAN­
DOLFI in accordance with the rules of zoology. So in synonymy the first specimen 
depicted by R. GANDOLFI (1942) was regarded as specimen of the above mentioned 
taxon. Other depicted specimens (arched types) were included in synonymy of the 
species Dicarinella (= Globotruncana) coldreriensis (GANDOLFI). We did so in 
accordance with R. GANDOLFI (1957) who also ranged his arched forms of Dicarinel­
la (= Globotruncana) renzi GANDOLFI 1942 to the newly defined species Globotrun­
cana coldreriensis GANDOLFI 1957 and the form depicted by himself in 1942 in Tab. 
III, Fig. 1 was denoted as holotype. And so he codified the species "Globotruncana 
coldreriensis" without respect of the fact that the chamber with the arched form 
"Globotruncana renzi" was denoted as holotype. This is why we cannot accept the 
change made by M. CARON (1966) who denoted the arched form as the holotype of 
the species "Globotruncana renzi"and abolished validity of the species Globotrun­
cana coldreriensis(cf. F. ROBASZYNSKI—M. CARON 1979). It is incontradiction to the 
rules of international zoological code. M. CARON was aware of it (see p. 78,79). The 
specimen denoted by us as holotype of the species Dicarinella renzi (GANDOLFI) is — 
according to M. CARON — poorly preserved " . . . cette premiére forme illustré est 
trop mal conservée..." and its ultimate chamber is underdeveloped. In our opinion 
the species still can be defined exactly. Two different taxa are also proved by the 
studies of other authors who determined two new taxa for the specimens with 
characters typical of Dicarinella renzi (GANDOLFI). The new taxa are denoted as 
Dicarinella sigmocostata (SCHEIBNEROVA 1963) and Dicarinella paraconcavata 
(PORTHAULT 1970). The latter was also accepted by F. ROBASZYNSKI — M. CARON 
(1979). On the basis of the rules of zoological nomenclature the two species are to be 
regarded as synonymous to Dicarinella renzi (GANDOLFI) emend. SÁLAJ et SAMUEL 
1966). 

As for the relation of the planktic zóne Marginotruncana schneegansi, we 
correlate it to the benthic zóne Stensioeina praeexsculpta. The species Stensioeina 
praeexsculpta (KELLER) appeared at the base of the zóne Marginotruncana schne­
egansi. The Upper boundary corresponding to the Turonian/Coniacian boundary is 
defined by the F. A. of Stensioeina exsculpta (REUSS). 

Later on the subzone was also defined in the West Carpathians and divided from 
the upper part of the subzone Dicarinella biconvexa (J. SÁLAJ — O. SAMUEL 1977; J. 
SÁLAJ — V. GASPARIKOVA 1979, 1983). 

In Tunisia and in the West Carpathians the species Caronita turona turona 
(OLBERTZ) and Caronita turona sigali (REICHEL) — one-keel forms — appear in the 
upper part of the biozone Helvetoglobotruncana helvetica. 

In subzone Dicarinella biconvexa on the hypostratotype of the tethyd biogeopro-
vince and in the West Carpathians the well preserved materiál contained transitional 
forms between the species Dicarinella biconvexa biconvexa (SAMUEL et SÁLAJ) and 
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Caronita turona sigali (REICHEL). We distinguished the forms as an independent 
taxon Dicarinella (= Praeglobotruncana) fusani (J. SÁLAJ — O. SAMUEL 1977). 

The planktic biozone Helvetoglobotruncana helvetica corresponds to the benthic 
zóne Globorotalites hangensis found in the western part of the Klippen Belt. It was 
defined for the first time by N. N. VASILENKO (1961) in the Lower Turonian of 
Mangyšlak. 

Marginotruncana schneegansi interval-range biozone 

It was described for the first time by F. DALBIEZ (1955) as Globotruncana 
schneegansi and J. SÁLAJ (1978b) denominated it as the zóne Marginotruncana 
schneegansi. 

Its lower boundary is characterized by the F. A. of Marginotruncana schneegansi 
(SIGAL) and by the extinction of Helvetoglobotruncana helvetica (BOLLI). The upper 
boundary is determined by the F. A. of Dicarinella concavata (BROTZEN) and 
Dicarinella angusticarinata (GANDOLFI). 

The biozone consists mostly of foraminifers: Marginotruncana schneegansi 
(SIGAL). Dicarinella coldreriensis (GANDOLFI), Triplasia murchisoni REUSS, Tritaxia 
pyramidata REUSS, Gaudryina subserrata VASILENKO, Stensioeina praeexsculpta 
(KELLER), Stensioeina pokomyiSCHEIBNEROVA, Anomália (Valvulineria) monilifor-
mis (REUSS), Gaudryina pyramidata CUSHMAN, Spiroplectammina praelorya REUSS, 
Tappannina costifera CUSHMAN, T. eouvigeriniformis (KELLER) and Eouvigerina 
serrata (CHAPMAN). 

As regards the planoconvex form of Dicarinella renzi (GANDOLFI sensu SÁLAJ et 
SAMUEL), we presumed (1966) that its F. A. were in the Upper Turonian but the new 
investigations on profiles prove that the F. A. of the planoconvex type are in the top 
part of the Turonian (see J. SÁLAJ 1980, p. 77). It is more frequent in the Coniacian 
together with Marginotruncana angusticarinata (GANDOLFI) as proved on the 
hypostratotype of the Coniacian whose base is also characterized by echinoids. 

a) Whiteinella inornata — Falsotruncana maslakovae interval-range biosubzone 
was defined by J. SÁLAJ — V. GASPARIKOVA (1983) as the lower part of the 
interval-range zóne Marginotruncana schneegansi for Tunisia and for the West 
Carpathians. Its lower boundary is defined by the F. A. of Marginotruncana 
schneegansi (SIGAL) and by the extinction of Helvetoglobotruncana helvetica 
(BOLLI). Foraminiferal assemblages of this subzone comprise mainly Dicarinella 
carpathica (SCHEIBNEROVA). Whiteinella inornata (BOLLI), Falsotruncana maslako­
vae CARON, Marginotruncana schneegansi (SIGAL) and M. marginata (REUSS). 

b) Dicarinella renzi interval-range biosubzone was defined by J. SÁLAJ — V. 
GASPARIKOVA (1983) as the upper part of the biozone Marginotruncana schneegansi. 
Its lower boundary is characterized by the F. A. of Dicarinella renzi (GANDOLFI) 
sensu J. SÁLAJ — O. SAMUEL (1966), the upper by the F. A. of Marginotruncana 
angusticarinata (GANDOLFI) and Dicarinella concavata (BROTZEN). 

The foraminiferal assemblage of the subzone comprises mostly: Marginotruncana 
schneegansi SIGAL, Marginotruncana marginata (REUSS), Marginotruncana undulata 
(LEHMANN), Marginotruncana coronata (BOLLI), Dicarinella renzi (GANDOLFI) sensu 
J. SÁLAJ — O. SAMUEL (1. c) and Dicarinella coldreriensis (GANDOLFI). 
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T u r o n i a n / C o n i a c i a n b o u n d a r y 

It is impossible to determine the Turonian/Coniacian boundary in typical regions, 
because the Upper Turonian in Tourrains is in neritic facies without characteristic 
fossils (cf. J. P. BELLIER 1971), P. P. DONZE — B. PORTHAULT — G. THOMEL — O. de 
VILLOUTREYS 1970, F. ROBASZYNSKI et al. 1982) and the breaks in sedimentation are 
associated with formation of "hard-grounds" (G. LECOINTRE 1959). 

As regards the Coniacian from the Cognac región, it is divided from the underlying 
units by erosion boundary (cf. P. DONZE — B. PORTHAULT — G. THOMEL —O. DE 
VILLOUTREYS 1970, p. 94). So in the West Carpathians we determine the Turonian/ 
Coniacian boundary according to criteria concerning Turonian and Coniacian 
hypostratotypes in Tunisia. 

Con iac i an 

Formerly the Coniacian in the West Carpathians was defined by J. SÁLAJ — O. 
SAMUEL (1966) by the zóne Marginotruncana (Globotruncana) angusticarinata. 
A later detailed division of the Tunisian Coniacian by J. SÁLAJ (1970,1975) was after 
a slight modification successfully applied in the West Carpathians (J. SÁLAJ — O. 
SAMUEL 1979, J. SÁLAJ — V. GASPARIKOVA 1979, 1983). 

Biozone Dicarinella concavata (interval-range zóne) corresponds to the whole 
Coniacian. Its base is defined by the F. A. of Dicarinella concavata (BROTZEN) and 
Marginotruncana angusticarinata (GANDOLFI), the upper part by the F. A. of Sigalia 
carpathica SÁLAJ et SAMUEL. 

The biozone Dicarinella concavata is practically identic with the Coniacian. 
According to J. SÁLAJ (1970, 1974a, b ; 1980) D. concavata (BROTZEN) appears at 
the base of the Coniacian on a hypostratotype in Tunisia. This also confirms the 
opinion of I. de KLASZ (1961) about the F. A. of this species at the base of the 
Coniacian. 
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c) Sigalia deflaensis interval biosubzone (= Upper Coniacian) was defined for 
the first time by J. SÁLAJ — O. SAMUEL (1966). Its lower boundary is determined by 
the F. A. of Sigalia deflaensis (SIGAL) and the upper by the F. A. of Sigalia carpathica 
SÁLAJ et SAMUEL. Since Sigalia carpathica SÁLAJ et SAMUEL occurs only beginning 
from the base of the Santonian, the subzone is to be restricted to the uppermost 
Coniacian as it is proved on the profile proposed for Coniacian and Santonian 
hypostratotypes where the Coniacian/Santonian boundary is well defined also by 
macrofauna (J. SÁLAJ 1974). 

The Coniacian planktic zóne Dicarinella concavata may well be correlated to the 
benthic biozone Anomalina (Pseudovalvulineria) praeinfrasantonica, defined by V. 
P. VASILENKO (1961). This species was also found in Tunisia. Among other benthic 
foraminifers in the Coniacian of the West Carpathians are mainly Globorotalites 
michelianus (d'ORBiGNY), Globorotalites multiseptus (BROTZEN), Parella whitei 
BROTZEN, Eponides concinnus BROTZEN and Stensioeina granulata OLBERTZ which 
occurs in abundance from the base of the Coniacian in the West Carpathians and in 
Tunisia as well. It is the index species of the benthic biozone Stensioeina éxsculpta (J. 
SÁLAJ — O. SAMUEL 1979) equivalent to the planktic zóne Dicarinella concavata. 

Its lower boundary is defined by the F. A. of Stensioeina éxsculpta gracilis 
(BROTZEN), 

S a n t o n i a n 

The Santonian was formerly defined by the zóne "Globotruncana"concavata (cf. F. 
DALBIEZ 1956, R. LEHMANN 1962), later on the zóne Globotruncana elevata (E. J. 
V A N H I N T E 1 9 6 5 ) . 

Since Dicarinella concavata (BROTZEN) appears from the base of the Coniacian 
and Globotruncana elevata (BROTZEN) from the Upper Santonian (with its optimal 
occurrence in the Campanian), they cannot be used as index species for the definition 
of the Santonian. 

The Lower-Middle Santonian of the West Carpathians is characterized by the 
zóne Dicarinella concavata carinata defined for the first time by J. SÁLAJ (1970) in 
Tunisia. Its lower boundary is characterized by the F. A. of Sigalia carpathica SÁLAJ 
et SAMUEL, since no globotruncanes appeared on the Coniacian/Santonian bounda­
ry. Its upper boundary is characterized by the F. A. of Globotruncana manaurensis 
GANDOLFI. 

In the Lower-Middle Santonian of the West Carpathians an auxiliary zonation 
may be used on the basis of planktic foraminifers of the family Heterohelicidae. 

Sigalia carpathica (interval-range biozone) 

The biozone represents the Lower Santonian. It is characterized by the F. A. of 
Sigalia carpathica SÁLAJ et SAMUEL. The upper boundary of the biozone is determi­
ned by the F. A. of Ventilabrella decoratissima DE KLASZ. The biozone actually 
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corresponds to the older biozone "Globotruncana" concavata carinata defined in 
Tunis (cf. J. SÁLAJ 1. c.) and is correlable to the biozone "Globotruncana "concavata, 
determined by J. SIGAL (1955), only it partly overlaps the lower part of the biozone 
ventilabrella decoratissima, formerly defined in the Slovák West Carpathians by J. 
SÁLAJ — O. SAMUEL (1966) as a subzone of the biozone Sigalia carpatica. 

The biozone "Globotruncana" concavata carinata in the sense of A. POSTUMA 
(1962) corresponds to the Upper Santonian. 

Ventilabrella decoratissima (interval-range biozone) 

It corresponds to the lower part of the Middle Santonian. Its lower boundary is 
determined by the F. A. of the species Ventilabrella decoratissima DE KLASZ. 

Its upper boundary is characterized by the F. A. of Globotruncana fornicata 
manaurensis (cf. J. SÁLAJ — O. SAMUEL 1966, J. SÁLAJ — V. GASPARIKOVA 1979). 
The species Ventilabrella decoratissima DE KLASZ is the index form not only for the 
Middle but also for the Upper Santonian. In the upper part of the Middle Santonian 
and in the Upper Santonian the species occurs in an assemblage with Globotruncana 
fornicata manaurensis GANDOLFI. In the Upper Santonian also Ventilabrella biparti-
fa DE KLASZ, ventilabrella alpina DE KLASZ and Globotruncana elevata (BROTZEN) 
appear. 

The uppermost Lower Santonian and the Upper Santonian are defined by the zóne 
Globotruncana manaurensis— Globotruncana elevata (interval-range biozone). 

It was determined by J. SÁLAJ — O. SAMUEL (1979). Formerly it was defined by R. 
GANDOLFI 1957, J. SÁLAJ 1969 and J. SÁLAJ — O. SAMUEL 1979 as the zóne 
Globotruncana fornicata manaurensis. It corresponds to the uppermost part of the 
Middle Santonian and the entire Upper Santonian. The lower boundary of this partly 
modified zóne is defined by the F. A. of Globotruncana manaurensis GANDOLFI and 
Globotruncana elevata elevata (BROTZEN), the upper by the F. A. of Globotruncana 
arca arca (CUSHMAN). Thus defined, the biozone may be parallelized to the zóne 
Globotruncana fornicata of H. M. BOLLI (1957). 

The most significant species of the biozone are: Globotruncana elevata elevata 
(BROTZEN), Globotruncana elevata stuartiformisDALBIEZ, Anomalina (Gavelinella) 
pseudoexcolata (KALININ), Stensioeina éxsculpta (REUSS), Ventilabrella alpina DE 
KLASZ and Ventilabrella bipartita DE KLASZ. The species Sigalia carpatica SÁLAJ et 
SAMUEL is scarce and extinguishes very quickly, especially in the upper part of the 
biozone. 

The auxiliary heterohelicid biozone Ventilabrella alpina corresponds to the zóne 
Globotruncana manaurensis— Globotruncana elevata. The lower boundary of the 
auxiliary zóne is determined by the F. A. of Ventilabrella alpinaDE KLASZ, the upper 
boundary — by the F. A. of Ventilabrella glabrata CUSHMAN which begins at the base 
of the Campanian with the species Globotruncana arca (CUSHMAN). 

In the Santonian — like in the Coniacian — some benthic foraminifers are 
significant for microbiostratigraphical division. Following is the division of the 
Santonian (J. SÁLAJ — O. SAMUEL 1979): 
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Stensioeina éxsculpta gracilis (interval-range biozone) 

Its lower boundary is determined by the F. A. of Stensioeina éxsculpta gracilis 
(BROTZEN)). The upper boundary of the biozone and the base of the Campanian are 
characterized by the F. A. of Stensioeina pommerana BROTZEN. 

In the biozone Stensioeina éxsculpta gracilis the following subzones (interval-ran­
ge zones) háve been distinguished: 

a) Subzone Neoflabellina gibbera — Hoeglundina fovosoides (interval-range 
zóne). It was denoted as subzone Neoflabellina gibbera (J. SÁLAJ — O. SAMUEL 
1966). It represents the Lower Santonian i. e. zóne Sigalia carpatica. Its lower 
boundary is defined by the F. A. of Neoflabellina gibbera (WEDEKIND) and 
Hoeglundina favosoides (EGGER), the upper by the F. A. of Gavelinella stelligera 
(MÁRIE). The upper boundary is more-or-less identic with the lower boundary of the 
planktic zóne Ventilabrella decoratissima. 

Gavelinella infrasantonica MJATLIUK is a particularly significant benthic species in 
the Lower and Middle Santonian. So the zóne Anomalina (Gavelinella) infrasanto­
nica, defined by V. P. VASILENKO (1961), is well correlable to the biozone Sigalia 
carpatica and biozone Ventilabrella decoratissima. 

Another significant Lower Santonian — Middle Santonian species is Daviesina 
minuscula (HOFKER). Its F. A. are already in the base of the Lower Santonian in the 
Brezová Group. It seems that it is identic with the species from the Santonian 
stratotype and denoted as Daviesina sp. (M. SÉRONIE — VIVIEN 1972). V. KOCH 
(1973) regards it as index species for the Lower Santonian zóne Daviesina minuscula 
only. So the species is characteristic not o only of the Middle but also of the Lower 
Santonian. The absence of the species in the Lower Santonian of the Germán 
Cretaceous may best be explained by unfavourable or bathymetric conditions. 

b) Subzone Gavelinella stelligera (interval-range zóne). Its lower boundary is 
defined by the F. A. of Gavelinella stelligera (MÁRIE), the upper by the F. A. of 
Gavelinella pseudoexcolata. The subzone corresponds to the planktic zóne Venti­
labrella decoratissima and to the lower part of the Upper Santonian zóne Globotrun­
cana manaurensis— Globotruncana elevata— Ventilabrella alpina. 

c) Subzone Gavelinella pseudoexcolata (interval-subzone). It is a subzone defi­
ned by the authors in 1966. It is also known from the Germán Cretaceous (W. KOCH 
1973). 

Its lower boundary is determined by the F. A. of Gavelinella pseudoexcolata 
(KALININ), the upper (which is identic with the base of the Campanian) is determined 
on the basis of the F. A. of Stensioeina pommerana BROTZEN. 
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C a m p a n i a n 

Globotruncana arca (interval-range biozone) 

The biozone was defined in the Tethyd región. The authors (1966) defined it for the 
first time in the West Carpathians. Its lower boundary is characterized by the F. A. — 
of Globotruncana arca rugosa (MÁRIE) — sensu J. SÁLAJ — O. SAMUEL (1. c ) . 
Beginning with the base of the Campanian the heterohelicid foraminifers Veníiiab-
rella eggeriCUSHMAN and ventilabrella glabrata CUSHMAN started appearing (= Ven­
tilabrella glabrata Interval Biozone). Benthic foraminifers are represented by 
Neoflabellina rugosa (D'ORBIGNY) which also started appearing in the base of the 
Campanian. It is stratigraphically correlated to the Lower Campanian. 

Globotruncana arca rugosa (interval-range biozone) 

It is Upper Campanian biozone (cf. J. SÁLAJ — O. SAMUEL 1966). Its lower boundary 
is characterized by the F. A. of Globotruncana arca rugosa (MÁRIE) — sensu J. SÁLAJ 
— O. SAMUEL (1. c ) , the upper by the F. A. of Globotruncana falsostuarti (SIGAL). 
The zóne is restricted to the flysch facies. In marly facies an independent total-range 
zóne Globotruncana calcarata (cf. J. SÁLAJ — J. KYSELA — V. GASPARIKOVA — A. 
BEGAN 1978) may be distinguished. Then the biozone Globotruncana arca rugosa 
has a narrower stratigraphic range. 
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Maastr icht ian 

Globotruncana falsostuarti (interval-range biozone) 

It was defined by J. SÁLAJ — O. SAMUEL (1966). At the base it is characterized by the 
F. A. of Globotruncana falsostuarti SIGAL and its upper boundary by the F. A. of 
Globotruncana gansseriBOLLI and Racemiguembelina fructicosa (EGGER). Hetero-
helicid foraminifers are represented by Gublerína cuvillieri KIKOINE (= Gublerina 
cuvillieril. R. Z.). It is stratigraphically ranged to the Lower Maastrichtian. 

Biozone Racemiguembelina varians s. 1. (total-range zóne) J. SÁLAJ — O. SAMUEL 
1966, J. SÁLAJ — V. GASPARIKOVA 1979) corresponds to H. BOLLLS (1957) zones 
Globotruncana gansseri and Abanthomphalus mayaroensis. In the sense of H. Bolli 
(1957) we regard it as subzone of the Carpathian biozone Racemiguembelina 
varians (cf. J. SÁLAJ — O. SAMUEL 1966, J. SÁLAJ — V. GASPARIKOVÁ 1979). It 
corresponds to the Upper Campanian. 

Significant benthic foraminifers in the lower part of the zóne Globotruncana 
falsostuarti are mostly represented by Bolivinoides draco (MARSSON) and Neoflabel-
lina praereticulata HILTERMANN. 

In the upper part of the zóne Globotruncana falsostuarti and in the zones 
Globotruncana gansseri and Abanthomphalus mayaroensis are Neoflabellina reti-
culata (REUSS) and Bolivinoides giganteus HILTERMANN et KOCH. 

Paleogene 

In the researches in Paleogene sediments of the West Caipathians in Slovakia two 
principially different types of foraminiferal assemblages were distinguished. The first 
type is represented by agglutinate foraminifers. They are mostly in the area of the 
outer (Krosno s. 1.) and the inner (Magura) sedimentation zones. The second type is 
represented by planktic foraminiferal assemblages, occurring mostly in the "peri-
klippen" and Inner-Carpathian Paleogene and the non-flysch Búda Paleogene. In 
the Dukla and Magura units planktic foraminifers are only sporadical in some 
formations. They are more frequent only in the so-called globigerina maríš (the 
Sešor horizon) where they form complete monoassemblages. 

Because of their particular stratigraphic significance, planktic foraminifers were 
paid particular attention in the pást three decades. Many specialists performed 
phylogenetic and taxonomic studies, but particularly significant are synthetizing 
works by N. N. SUBBOTINA (1953, H. M. BOLLI (1957 b, b), A. R. LOEBLICH — H. 
TAPPAN (1957), W. H. BLOW — F. T. BANNER (in EAMENS et eoll. 1962), V. G. 
MOROZOVA (1960, 1961), H. LUTERBACHER (1966) W. A. BERGGREN (1966), M. B. 
CITA (1968), W. H. BLOW (1969), J. A. POSTUMA (1971), O. SAMUEL (1972a, b, c), 
a. o. The most comprehensive schéme of the division of the Paleogene, based on 
planktic foraminifers was presented by H. M. BOLLI (1. c ) . He distinguished 16 
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successive zones in the Paleogene, and after some modifications they are still used as 
basis of Standard zonation in the Mediterranean zóne. Formerly in the West 
Carpathians 11 successive zones were distinguished (including Lower Oligocene; cf. 
O. SAMUEL 1965,1972; O. SAMUEL—J. SÁLAJ 1968). They partly agree with BOLLI-S 
zones. Bolli's zonation cannot be fully applied on the West Carpathians because of 
the specific character of flysch sediments. The common occurrences of several 
species enable a generally reliable correlation of the extent of Carpathian zones to 
the extent of Bolli's zones or to regional zonation of other authors. The Carpathian 
regional zonal schéme is very similar to the generál schéme of J. A. POSTUMA (1971) 
who distinguished 14 zones in the Paleocene and Eocéne. He thus considered some 
corrections made by H. M. Bolli — M. B. CITA (1960), mainly in the division of the 
Lower Eocéne. 

At present the opinions on biozonal division of the Paleogene are almost in 
agreement with one another. There are 17 biozones (Pi—Pi7; G. BIGNOT — C. 
CAVELIER 1981) distinguished in the Paleocene and Eocéne with four subzones 
within Pi (Pu_d) and two subzones within the biozone P3 (P3a-t>); see Tab. 6. 

Biozone PI 

In 1978 J. SÁLAJ — J. KYSELA — V. GASPARIKOVA — A. BEGAN distinguished the 
biozone Globigerina taurica — Globoconusa daubjergensis in the Danian around 
the Hradisko B. M. The biozone was originally defined by J. SÁLAJ—K. POŽARYSKA 
— J. SZCZECHUROVÁ (1976) and it is a modif ication of the zóne Globigerina eugubina 
(H. P. LUTERBACHER — I. PREMOLI SILVA 1964) and of the zóne Globigerina taurica 
(G. MOROZOVA 1960). Its thickness is about 20 cm. The foraminiferal assemblage of 
this zóne is represented by the species "Globigerina" taurica MOROZOVA, "G." 
eobulloides MOROZOVA, "G . " tetragona MOROZOVA, "G."pentagona MOROZOVA, 
"G." sabina LUTERBACHER et PREMOLI SILVA, "G." eugubina LUTERBACHER et 
PREMOLI SILVA, "G . " minutula LUTERBACHER et PREMOLI SILVA, "G. "fringa SUBBOTI-
NA, Globoconusa daubjergensis �������A������������������ �����������������������
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Tab. 6 Microbiostratigraphic zonation of the West Carpathians Paleogene and its correlation with 
štandard schéme of generale zonation. 
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The overlying foraminiferal zóne Globigerina trinidadensis formerly defined by 
H. M. BOLLI (1957) is interpreted here in modification by J. SÁLAJ — K. POŽARYSKA 
— J. SZCZECHUROVA (1976) with the following subzones. 

a) Subzone Subbotina pseudobulloides. It was originally determined by H. 
GLINTZBOECKEL (in A. JAUZEIN 1795) and defined by M. MEIJER (1969). Most 
frequent are species Subbotina pseudobulloides (PLUMMER), S. triloculinoides 
(PLUMMER), "Globigerina" danica BANG, Subbotina trinidadensis (BOLLI), emend. 
SÁLAJ (J. SÁLAJ 1974), Globoconusa daubjergensis (BRÔNNIMANN), Chiloguembeli­
na trinidadensis (CUSHMAN et RENZ), Chiloguembelina midwayensis (CUSHMAN) and 
Chiloguembelina crinita (GLAESSNER). 

b) Subzone Planorotalites* compressa. It was originally determined by. O. 
SAMUEL (1965) and O. SAMUEL et J. SÁLAJ (1968) as the Zóne Globigerina 
compressa. Here it is interpreted according to the definition by M. MEIJER (1969) 
and J. SÁLAJ — K. POŽARYSKA — J. SZCZECHUROVA (1976). Most plentiful are 
species: Subbotina pseudobulloides (PLUMMER), Planorotalites compressa (PLUM­
MER), Subbotina triloculinoides (PLUMMER), S. varianta (SUBBOTINA) and chiloguem-
belines, represented by: Chiloguembelina morsei(KLINE), Chiloguembelina trinida­
densis (CUSHMAN et RENZ) and Chiloguembelina wilcoxensis (CUSHMAN et PONTON). 

Biozone P2 

c) Subzone Turborotalia (A.) inconstans. It was defined for the first time by N. N. 
SUBBOTINA (1953) from the Caucasian Elburgan Formation, and redefined by J. 
SÁLAJ (1974). Its lower boundary is characterized by F. A. of Turborotalia (A.) 
inconstans (SUBBOTINA) and the upper one by F. A. of Globoconusa kozlowskii 
(BROTZEN et POŽARYSKA). 

The foraminiferal assemblage of this subzone is extremely rich, represented 
mainly by Turborotalia (A.) inconstans inconstans (SUBBOTINA), T. (A.) inconstans 
trinidadensis (BOLLI) emend. SALAJ,Subbot/na pseudobulloides PLUMMER, S. trilocu­
linoides (PLUMMER), Planorotalites compressa (PLUMMER), Subbotina varianta (SUB­
BOTINA), S. edita (SUBBOTINA) and Globoconusa daubjergensis (BRÔNNIMANN). 

The nannoplankton Zóne Cruciplacolithus tenuis NP2 corresponds to lower parts 
of Zóne Subbotina trinidadensis, i. e. to subzone Subbotina pseudobulloides partly 
to subzone Planorotalites compressa. The Zóne was defined by E. MARTINI (1970) as 
an interval between F. A. of Cruciplacolithus tenuis and F. A. of Chiasmolithus 
danicus. 

Assemblages of this zóne are mainly represented by Cruciplacolithus tenuis 
(STRADNER HAY et MOHLER, Markalius inversus (DEFLANDRE) BRAMLETTE et MARTI­
NI, Thoracosphaera operculata BRAMLETTE et MARTINI and scarce resedimented 
Cretaceous forms. 

* One of us (J. S.) uses the generic designation Planorotalia 
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Zóne Chiasmolithus danicus NP3 — E. MARTINI (1970) is the uppermost Danian 
zóne. It represents the interval between F. A. of Chiasmolithus danicus and F. A. of 
Ellipsolithus macellus. The Zóne corresponds to the upper part of Subzone 
Planorotalites compressa and to the uppermost Danian subzone — Subzone 
Morozovella inconstans. 

Assemblages are represented mainly by Chiasmolithus danicus (BROTZEN) HAYet 
MOHLER, Coccolithus cavus HAY et MOHLER, Zygodiscus sigmoides BRAMLETTE et 
SULLIVAN, Lophodolithus sp. and by forms characteristic of the underlying zóne. 

The mentioned zones and subzones correspond to the Danian s. 1. and are 
comparable to the Danian hypostratotype, defined in Tunisia (J. SÁLAJ — K. 
POŽARYSKA — J. SZCZECHUROVA 1976). In contrast to the Danian stratotype there 
are also the basal part of the Zóne Globigerina taurica — Globoconusa daubjergen­
sis and Subzone Turborotalia (A.) inconstans. They are absent in the stratotype 
because of its transgressive and regressive (erosive) character. 

The Danian Formation in the area of Hradisko is best documented by fauna 
among all formations in the West Carpathians. The Danian and a continuous 
sedimentation between the Cretaceous and the Paleogene (J. SÁLAJ 1960 a; O. 
SAMUEL — J. SÁLAJ 1961) are present in the area of Dolná Polianka (Myjavská 
pahorkatina) but after the revision of Danian foraminiferal assemblages it is not 
possible to characterized the top part of the Zóne Subbotina trinidadensis, i. e. 
Subzone Turborotalia (A.) inconstans. Perhaps it is lithologically represented by the 
facies of sheety organogenic Paleocene coralline limestones. 

In the overlier of Subzone Turborotalia (A.) inconstans are foraminifers of Zóne 
Globoconusa kozlowskii, originally defined by J. SÁLAJ (1974) on the Paleocene 
hypostratotype proposed as the stratotype of the marine Tethyd Paleocene. This 
zóne is correlated to the Lower Montian (J. SÁLAJ — K. POŽARYSKA — J. 
SZCZECHUROVA 1976), since Globoconusa kozlowskii (BROTZEN — POŽARYSKA) was 
also found on the Montian stratotype. 

Foraminiferal assemblage of Zóne Globoconusa kozlowskii — found in seve-
ral samples — is particularly rich in benthic and planktic foraminifers and in nanno-
plankton. It is mostly represented by Globoconusa kozlowskii (BROTZEN et POŽARYS­
KA), Subbotina trivialis (SUBBOTINA), Subbotina triloculinoides (PLUMMER), Subboti­
na pseudobulloides PLUMMER, Subbotina varianta SUBBOTINA, Planorotalites com­
pressa (PLUMMER), Turborotalia (A.) inconstans inconstans (SUBBOTINA), Subbotina 
trinidadensis (BOLLI) emend. SÁLAJ and Subbotina spiralis (BOLLI). 

The following zóne, originally documented by O. SAMUEL — K. BORZA — E. 
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Fasciculithus tympaniformis. In its range the zóne corresponds to two foraminiferal 
zones Globoconusa kozlowskii and Turborotalia (A.) praecursoria uncinata s. 1. 

In the upper part of Zóne Ellipsolithus macellus s. L, at the level of the base of 
Zóne Turborotalia (Acarinina) praecursoria uncinata s. I., F. A. of Toweius 
craticulus was recorded. It enabled us to distinguish a new subzone Toweius 
crahculus in the Zóne Ellipsolithus macellus s. 1. The new subzone is related to 
foraminiferal zóne Turborotalia (A.) praecursoria uncinata. The lower boundary of 
the subzone is characterized by F. A. of Toweius craticulus. Its upper boundary is 
identic with the upper boundary of Zóne Ellipsolithus macellus s. 1. 

Is assemblages representing Zóne Ellipsolithus macellus s. s. are the following 
main species: Ellipsolithus macellus (BRAMLETTE et SULLIVAN) SULLIVAN, Neochias-
tozygus concinnus (MARTINI) PERCH-NIELSEN, Cruciplacolithus subrotundus PERCH-
NIELSEN, Ericsonia subpertusa HAY et MOHLER, ? Toweius sp. and species occurring 
in underlying zones. 

The Subzone Toweius craticulus contained all species of Zóne Ellipsolithus 
macellus, and the species Toweius craticulus HAY et MOHLER characterizing the 
subzone. 

Biozone P3a 

Zóne Morozovella angulata, originally defined by V. P. ALIMARINA (1963) as 
Globorotalia angulata, is also present here. In the West Carpathians it was included 
in Zóne Planorotalites pusilla (O. SAMUEL —J. SÁLAJ 1968). The use of terms Zóne 
Morozovella angulata and Zóne Planorotalites pusilla is reasoned in works by A 
von HILLEBRANDT (1965), H. M. BOLLI (1966), J. SÁLAJ — K. POŽARYSKA — S. 
SZCZECHUROVA (1976) a. o. Foraminiferal assemblage of this zóne consists mostly of 
Morozovella angulata angulata (WHITE), Turborotalia (A.) praecursoria praecurso­
ria (MOROZOVA), Turborotalia (Acarinina) intermedia (SUBBOTINA), T. (A.)esnaen-
sis LE ROY and Subbotina triloculinoides (PLUMMER). 

There also is a relation between the lower part of this zóne and a nannoplankton 
zóne Fasciculithus tympaniformis NP5 — W. W., HAY — H. P. MOHLER (1967) 
corresponding to zóne Morozovella angulata and to a great part of the Middle 
Paleocene Zóne Planorotalites pusilla pusilla. It represents the interval between F. 
A. of Fasciculithus tympaniformis and F. A. of Heliolithus kleinpelli. 

The assemblages consist mostly of species representative of the underlying zóne 
Ellipsolithus macellus, and of the species Fasciculithus tampaniformis HAY et 
MOHLER which is better developed in upper parts of the zóne. 

Biozone P3b 

Following is. the Zóne Planorotalites pusilla pusilla. This zóne is here interpreted 
according to the definition by H. M. BOLLI —W. A. KRASHENINNIKOV (1974) and it is 
particularly rich in planktic, benthic-agglutinated and calcareous foraminifers. 
Among planktic foraminifers dominánt are Planorotalites pusilla pusilla BOLLI, 
Morozovella aequa (CUSHMAN et RENZ), Subbotina finlayi(BRÔNNIMANN), Subbotina 
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triloculinoides (PLUMMER), Turborotalia (Acarinina) intermedia (SUBBOTINA), Tur­
borotalia (Acarinina) esnaensis(LE ROY), Turborotalia (Acarinina) tadjikistanensis 
(BÝKOVA), Morozovella angulata angulata (WHITE), Morozovella abundocamerata 
(BOLLI). 

In accordance with D. PAJAUD—J. C PLAZIAT (1972) we correlate the first zóne of 
larger foraminifers with Operculina hebertiand Discocyclina seunesi(cí. O. SAMUEL 
— K. BORZA — E. KÓHLER 1972) to the Lower Thanetian (Lower Landenian in the 
sense of J. SÁLAJ et al.) and to the Zóne Planorotalites pusilla pusilla. This is proved 
by the fact, that the first zóne of larger Paleocene foraminifers is in the overlier of the 
Zóne Morozovella angulata (sandy marls with layers ororganogenicreef limestones 
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In this zóne are rich nannoplankton zones Discoaster gemmeus NP7, Heliolithus 
riedeli NPg and base of Zóne Discoaster multiradiatus NP9. 

Zóne Discoaster gemmeus defined by W. W. HAY (1964) terminates with F. A. of 
Heliolithus riedeli. It is represented mainly by: Discoaster gemmeus STRADNER, 
Discoaster cf. trinus STRADNER, Discoaster sp., Coccolithus cavus HAY et MOHER, 
Neochiastozygus concinnus (MARTINI) PERCH-NIELSEN, Fasciculithus tympaniformis 
HAY et MOHLER, Heliolithus kleinpelíi SULLIVAN. It corresponds to the lower part of 
Zóne Planorotalites pseudomenardii. 

The overlying Zóne Heliolithus riedeli corresponds to upper parts of Zóne 
Planorotalites pseudomenardii. It is defined by M. N. BRAMLETTE — F. R. SULLIVAN 
(1961) as the interval between F. A. of Heliolithus riedeli and F. A. of Discoaster 
multiradiatus. Assemblages of this zóne are represented by Coccolithus cavus HAY et 
MOHLER, Heliolithus riedeli BRAMLETTE et SULLIVAN, Heliolithus kleinpelíi SULLI­
VAN, Chiasmolithus consuetus (BRAMLETTE et SULLIVAN) HAY et MOHLER, Chiasmo­
lithus bidens (BRAMLETTE et MARTINI) HAY et MOHLER, Discoaster gemmeus 
STRADNER. 

Zóne Discoaster multiradiatusrepresents the uppermost part of the zóne Planoro-
talia pseudomenardii and a considerable part of the next Zóne Morozovella 
velascoensis. This zóne, defined by M. N. BRAMLETTE — F. R. SULLIVAN (1961), 
commences with F. A. of Discoaster multiradiatus and terminates with F. A. of 
Marthasterites contortus. Assemblages consist mostly of Discoaster multiradiatus 
BRAMLETTE-RIEDEL, Coccolithus cavus HAY et MOHLER, Chiasmolithus consuetus 
(BRAMLETTE et SULLIVAN) HAY et MOHLER, Neochiastozygus concinnus (MARTINI) 
PERCH-NIELSEN, Discoaster gemmeus STRADNER, Discoaster nobilis MARTINY, Dis­
coaster splendidus MARTINI. 

The upper part of the Landenian (in sense of J. SÁLAJ) up to the base of the 
Illerdian corresponds to Zóne Morozovella velascoensis defined by H. M. BOLLI 
(1957). Foraminiferal assemblages comprise atypical species and Morozovella 
velascoensis (CUSHMAN), M. aequa (CUSHMAN et RENZ), M. occlusa LOEBLICH et 
TAPPAN a M. acuta TOULMIN. Planorotalites pseudomenardii (BOLLI) is already 
absent in this zóne. 

Zóne P6 

Zóne P6 — Morozovella subbotinae is known in the entire periklippen area and in 
the Myjava Group. In its "Acarinina" component it shows many characters in 
common with preceding zóne. It differs from the preceding zóne in absence of some 
significant species like Morozovella velascoensis (CUSHMAN), Planorotalites pseudo­
menardii (BOLLI) and Morozovella aragonensis (NUTTAL), M. ex gr. formosa (BOLLI) 
appearing in the next successive zóne. It also differs from the preceding zóne in new 
forms of Morozovella subbotinae subbotinae (MOROZOVA), M. subbotinae margino-
denta (SUBBOTINA), Morozovella simulatilis (SCHWAGER), and Globigerina eocaena 
GUMBEL in the uppermost part. 

Zóne M. subbotinae has many characters in common with H. BOLLIS Zóne M. rex. 
We regard them as synchronous zones. 
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N. N. SUBBOTINA (1953, 1960a) ranges Zóne "Gr. marginodentata" to Upper 
Paleocene. Also A. HILLEBRANDT(1962,P. 156)describedmanyforms,includingG. 
aequa marginodentata (= M. subbotinae marginodentata in our interpretation) and 
Gr. aequa — simulatilis from a typical Illerdian locality. The lower boundary of 
occurrences of the above species is above biozone Morozovella velascoensis. Its 
upper part ranges to Lower Illerdian. So the Zóne M. subbotinae Corresponds to 
Illerdian. It is in accordance with dáta on a typical Illerdian locality (cf. M. B. CITA, 
1968 ; PI. I). There are contradictions in opinions about its upper border. According 
to results of investigation in Northern Italy the planktic foraminifers of this zóne 
occur with larger foraminifers indicative of Lower Cuisian (fide K. GOHRBANDT, 
1963). Materials from Colloquy on Eocéne held in 1968 show that Zóne Alveolina 
trempina and Nummulites involutus (cf. H. SCHAUB 1968) corresponds to Upper 
Illerdian. M. B. CITA (1968 ; PI. I) correlates the zóne to the lower part of H. BOLLI'S 
Zóne Gr. formosa formosa without having revised his former opinion. Because of 
contradictory opinions about chronostratigraphic position of Illerdian and Cuisian 
the problém of the relation of the upper boundary of Zóne Gr. subbotinae to these 
stages remains unsolved. Here we interpret it in the samé wayas in 1968 (O. SAMUEL 
— J. SÁLAJ ; O. SAMUEL — K. BORZA — E. KÓHLER 1972). 

One of us (J. SÁLAJ et al. 1978) denoted a successive zóne above Zóne NP5 — 
Morozovella velascoensis as "Globorotalia" edgari defined by I. PREMOLI SILVA — 
H. M. BOLLI (1973). The zóne is regarded as equivalent to biozone Globorotalia 
simulatilis defined by J. SÁLAJ in 1969 in Tunisia. O. SAMUEL prefers the term 
Morozovella subbotinae for this zóne because of dominánt Morozovella ex gr. 
subbotinae in the zóne of the samé name and for its frequency in regional extent, and 
for its parallelization with the international štandard biozonation (P6). 

Biozones P7—8 

Zones Morozovella formosa — M. aragonensis. The species Morozovella formosa 
formosa (BOLLI) occurs sporadically in the West Carpathians and it is difficult to 
delimitate the biozone P7 Morozovella formosa. Assemblages from the overlier of 
biozone Morozovella subbotinae show many characters in common with those in 
zóne NP7 — M. formosa and in zóne NP8 — M. aragonensis. Among currently 
occurring forms of "globigerinas" are Subbotina linaperta (FINLAY), Globigerina ex 
gr. yeguaensis WEINZIERL et APPLIN, G. eocaena GUMBEL. Later on G. inaequispira 
SUBBOTINA, G. turgida FINLAY appear scarcely or more frequently. 

Among "Globorotalia" quite frequent is Morozovella simulatilis (SCHWAGER). 

New forms are M. ex gr. formosa (BOLLI), M. aragonensis (NUTTALL) and later on M. 
aragonensis crater (FINLAY). 

Among "Globorotalia" quite frequent is Morozovella simulatilis (SCHWAGER). 

New forms are M. ex gr. formosa (BOLLI), M. aragonensis (NUTTALL) and later on M. 
aragonensis crater (FINLAY). 

The "Acarinina" component is mainly represented by T. (A.) primitíva (FINLAY), 

whereas the species T. (A.) acarinata (SUBBOTINA), T. (A.) intermedia (SUBBOTINA), 

T. (A.) wilcoxensis (CUSHMAN et PONTON), T. (A.) graveli BRÔNNIMANN do not 
surpass boundaries of Zóne Morozovella frontosa — M. aragonensis. 
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Biozones P9—10 

Biozones Po and P w (Acarinina pentacamerata — Hantkenina aragonensis). The 
species T. (A.) pentacamerata (SUBBOTINA) has so far been found in the West 
Carpathians only with the species denoted as T. (A.) crassata densa (CUSHMAN). 
There are differences in interpretation of the boundaries of occurrences of this 
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semiinvoluta. On the basis of larger foraminifers and nannoplankton it is correlated 
with the lower part of the Upper Eocéne (Priabonian). 

Zóne P16—17 

In the Carpathians the Zones Pi6 and P ]7 are represented by the regional biozone 
Globigerina ofticinalis. Nominal species of this biozone together with Globigerina ex 
gr. praebulloides BLOW belong to the described biozones. On the basis of larger 
foraminifers and nannoplankton (cf. P. GROSS — E. KÓHLER et al. 1980) the 
Carpathian biozone (Globigerina officinalis) is correlated with the upper part of the 
Upper Eocéne (Priabonian). 

As regards parallelization with štandard biozonation for the Mediterranean zóne, 
it shows most characters in common with Zones P« and Pn — Turborotalia 
cerroazulensis. It is practically impossible to divide the zóne into the lower (P16) — 
Cribrohantkenina inflata Zóne and the upper (P!7) — Globigerina gortanii(Turbo­
rotalia centralis) Zóne, since the species characteristic of Zóne P)6 do not occur in the 
Carpathian biogeoprovince. 

Biozone PI8 

Carpathian biozone Globigerina officinalis corresponds to Zóne Pig and partly to 
Zóne Pi9. The biozone is characterized mainly by Globigerina officinalis SUBBOTINA 
and by scare Globigerina postcretacea Mjatliuk, G. liverovskae (BÝKOVA), G. 
pseudoedita SUBBOTINA, Chiloguembelina gracillima (ANDREAE). The Carpathian 
biozone has so far not been parallelized with nannoplankton biozonation. 

It is likely that because of interrupted sedimentation biozones Pio—P2u do not 
occur anymore in the Inner-Carpathian Paleogene and in the Magura Unit. They are 
known in the Outer Flysch Belt and in Southern Slovakia. 

Explanations: AZ = Acma Zóne, IRZ = Interval-Range Zóne, PRZ = Partial-
Range Zóne, TRZ = Total-Range Zóne. F. A. = First Apparition. 
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4 Marssoneila trochus (d'ORBiGNY) x 150 
Brezová pod Bradlom, sample no Sj. 635. 

7 Dorothia pupa (REUSS) X 90 
Brezová pod Bradlom, sample no Sj. 153, Hurbanova dolina formation. Globotruncana manaurensis 
— Globotruncana elevata Zóne. 

8, 9 Dorothia gradata (BERTHELIN) X 80 
Brezová pod Bradlom, 8 — sample no Sj. 633; 9 — sample no Sj. 635, Hurbanova dolina formation. 
Sigalia carpathica Zóne. 

10, 11, 12 Textularia agglutinans d'ORBiGNY x 60, x 50, x 60, 
Považská Bystrica, sample no Sj. 495, Zadovec formation. Helvetoglobotruncana cachensis — 
Marginotruncana angusticarínata Subzone (lower part of the Dicarinella concavata Zóne). 

Plate III 
1 Spiroplectammina flexuosa (REUSS) X 50 

Považská Bystrica, sample no Sj. 495. Dicarinella concavata Zóne. 
2 Spiroplectinata sp. x 60 

Hrabovka, sample no Sj. 19. Giobotruncane//a praehavanensis Subzone. 
3 Pseudospiroplectinata compressiusculla (CUSHMAN) X 70 

Považská Bystrica, sample no Sj. 919. Gioboíruncana manaurensis-GIobotruncana elevata Zóne. 
4,5 Gaudryina laevigata FRANKE X 60, x 50 

Brezová pod Bradlom, sample no Sj. 633. Sigalia carpathica Zóne. 
6 Gaudryina crassa MARSSON x 110 

Považská Bystrica, sample no Sj. 919. 
7 Gaudryina nanushukensis TAPPAN X 80 

Brezová pod Bradlom, sample no Sj. 633. Sigalia carpathica Zóne. 
8 Gaubryina aff. pseudoserrata CUSHMAN X 75 

Brezová pod Bradlom, sample no Sj. 633. 
9 Textularia íoeda REUSS x 130 

Považská Bystrica, sample no Sj. 495. 
10, 11 C/avuíinoides aff. gaultinuss (MOROZOVA) X 60, x 100 

Považská Bystrica, sample no Sj. 919 
12 Afaxophragmium aff. subhaericum (REUSS) X 100 

Považská Bystrica, sample no Sj. 495 

Plate IV 
1, 2, 3 Tritaxia dubia (REUSS) X 60, x 60, x 80 

1, 2-Brezová pod Bradlom, sample no Sj. 635. Sigalia carpathica Zóne; 3-Brezová pod Bradlom, 
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4, 5 Gaudryina cretacea (KARRER) X 60, x 70 
4-Hrabovka, sample no Sj. 19; 5-Brezová pod Bradlom, sample no Sj. R-45. Sigalia deílaensis 
Subzone. 

6 Gaudryina supracretacea HOFKER X 60 
Hrabovka, sample no Sj. 19. 

7, 8 Gaudryina cretacea (KARRER) X 70, x 50 
Hrabovka, sample no Sj. 19 

11 Tritaxia tricarinata (REUSS) X 50 
Brezová pod Bradlom, sample no Sj. R-45. Sigalia deílaensis Subzone. 

9, 10, 12 Gaudryina rugosa d'ORBiGNY x 70, x 70, x 90 
Hrabovka, sample no Sj. 19 

Plate VI 
1 Haplophragmoides chapmani CRESPIN X 70 

Belušské Slatiny, sample no Sj. 573, Praznov formation. Rotalipora turonica Subzone. 
2 Ammobaculites fisheri CRESPIN X 130 

Lednické Rovné, sample no Sj. 167. Rotalipora montsalvensis Zóne. 
3 Spiroplectammina baudouiniana (d'ORBiGNY) x 70 

Lednické Rovné, sample no Sj. 167. 
4 Marssoneila oxycona (REUSS) X 90 

Belušské Slatiny, sample no Sj. 573. 
5 Ataxophragmium cí. ruthenicum (REUSS) X 100 

Újazd, sample no Sj. 35. Thalmaninella deeckei Subzone. 
6 Ataxophragmium puschi (REUSS) X 90 

Újazd, sample no Sj. 35 
7 Spiroplectammina flexuosa (REUSS) X 60 

Belušské Slatiny, sample no Sj. 573. 
8 Dorothia pupa (REUSS) X 50 

Belušské Slatiny, sample no Sj. 573. 
9 Textularia foeda (REUSS) X 70 

Lednické Rovné, sample no Sj. 168. Thalmanninella deeckei Subzone. 
10 Clavulinoides gaulthinus (MOROZOVA) X 50 

Lednické Rovné, sample no Sj. 167. Rotalipora montsalvensis Zóne. 
11 Clavulinoides sp. x 55 

Belušské Slatiny, sample no Sj. 573. 
12 Clavulinoides gaultinus (MOROZOVA) X 50 

Brodno, sample no Sj. 12. Rotalipora turonica Subzone. 

Plate VII 
1 Lenticulina (Lenticulina) sp. x 50 

Brezová pod Bradlom, sample no Sj. 153. Globotruncana manaurensis-GIobotruncana elevata Zóne. 
2 Lenticulina (Lenticulina) aff. comptoni (SOWERBY) X 70 

Brezová pod Bradlom, sample no Sj. 153. 
3 Lenticulina (Saracenaria) jarvisi (BROTZEN) X 90 

Brezová pod Bradlom, sample no Sj. 153. 
4, 5 Lenticulina (Lenticulina) secans (REUSS) X 50, x 110 

4-Brezová pod Bradlom, sample no Sj. 633. Sigalia carpathica Zóne; 5-Považská Bystrica, sample no 
Sj. 495. Dicarinella concavata Zóne. 

6 Lenticulina (Lenticulina) aff. secans (REUSS) X 170 
Považská Bystrica, sample no Sj. 495. 

7 Lenticulina (Lenticulina) sp. x 110 
Považská Bystrica, sample no Sj. 495. 

8 Lenticulina (Planularia) liebusi (BROTZEN) X 60 
Brezová pod Bradlom, sample no Sj. R-45 
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9 Lenticulina (Marginulina) gosae (REUSS) X 32 
Brezová pod Bradlom, sample no Sj. 635. 

10, 11, 12 Lenticulina (Saracenariá) trilobata (d'ORBiGNY) x 40, x 50, x 40 
Brezová pod Bradlom, sample no Sj. 633. 

13 Lenticulina (Vaginulina) lata HOFKER X 40 
Brezová pod Bradlom, sample no Sj. 633. 

Plate VIII 
1 Nodosaria sp. X 50 

Brezová pod Bradlom, sample no Sj. 635. 
2 Dentalina reussi NEUGEBOREN X 50 

Brezová pod Bradlom, sample no Sj. R-45 
3 Pyrulina cylindroides (ROEMER) X 140 

Považská Bystrica, sample no Sj. 495. 
4 Dentalina distincta REUSS X 150 

Považská Bystrica, sample no Sj. 495. 
5 Dentalina sp. x 50 

Brezová pod Bradlom, sample no Sj. R-45 
6 Nodosaria aff. monile REUSS X 100 

Hrabovka, sample no Sj. 19 
7 Dentalina legumen REUSS X 60 

Považská Bystrica, sample no Sj. 495. 
8 Frondicularía sp. x 50 

Brezová pod Bradlom, sample no Sj. 635. 
9 Frondicularía sagittula VAN DEN BROCK X 40 

Brezová pod Bradlom, sample no Sj. 635. 
10, 11, 13 Pleurostomella reussi BERTHELIN X 50 X 30, x 30 

Hrabovka, sample no Sj. 19. 
12 Elipsonodosaria sp. x 60 

Hrabovka, sample no Sj. 19 
14 Pleurostomella subnodosa REUSS X 50 

Hrabovka, sample no Sj. 19 
15, 16 Rectoglandulina aff. kirschneri TAPPAN X 50, x 140 

Hrabovka, sample no Sj. 19. 
17 Neofla bellina gibbera (WEDEKJND) X 50 

Brezová pod Bradlom, sample no Sj. 635. 

Plate IX 
1 Stenosioeina praeexscu/pía (KELLER) x 100 

Hrabovka, sample no Sj. 19. 
2 ,4 Stensioeina exsculpta gracilis BROTZEN X 100, x 140 

Brezová pod Bradlom, sample no Sj. 633. 
3 Stensioeina granula ta (OLBERTZ) X 90 

Brezová pod Bradlom, sample no Sj. 633. 
5, 6 Stensioeina exsculpta exsculpta (REUSS) X 175, x 140 

Považská Bystrica, sample no Sj. 495. 
7,11 Stensioeina exsculpta exsculpta (REUSS) X 90, X 100 

Hrabovka, sample no Sj. 19. 
8, 9 Stensioeina exsculpta exsculpta (REUSS) X 140, X 125 

Považská Bystrica, sample no Sj. 495. 
10 Stensioeina exsculpta exsculpta (REUSS) X 130 

Brezová pod Bradlom, sample no Sj. R-45. 
11 Stensioeina praeexsculpta (KELLER) x 150 

Hrabovka, sample no Sj. 19. 
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Plate X 
1,2.3 Stensioeina exsculpta exsculpta (REUSS) X 100, X 100, x 90 

Brezová pod Bradlom, sample no Sj. 153. 
4 Stensioeina exsculpta asper HOFKER x 100 

Brezová pod Bradlom, sample no Sj. 153. 
5, 6. 7, 8 Epistomina (Hoeglundina) favosoides (EGGER) X 60, x 70, x 80, x 60 

Brezová pod Bradlom, sample no Sj. 635. 
9, 10 Davicsina minuscula (HOFKER) X 80 

Brezová pod Bradlom, sample no Sj. 635. 
11 Epistomina ���������D�>�.�4�*�� �7�6�9�:�-�6�8�>�6�7���*�5�* ���&���#����������� �� �' ���	 

���8�*�+�6�;�2�*�� �9�*�4�7�3�. �5�6 �#�1�� �
���� 
�
���� �
�� ���7�6�5�0�-�.�9 �9�7�� �< �
���	�� �< �
�
�	 

�!�6�;�*�C�9�2�? ���=�9�:�8�0�,�*�� �9�*�4�7�3�. �5�6 �#�1�� �
������ 

���������� � � �� 
�
���� �	�������������������� ������������������ ���������������� ���"� �$�)���� �' �
�	�	 

���8�.�>�6�;�? �7�6�- ���8�*�-�3�6�4�� �9�*�4�7�3�. �5�6 �#�1�� �
������ 
�� �#�:�.�5�9�0�6�.�0�5�* ������������������ ������������������ � � �" � � �%�#�#�� �' �
���	 

�!�6�;�*�C�9�2�? ���=�9�:�8�0�,�*�� �9�*�4�7�3�. �5�6 �#�1�� �
������ 
�
 ������������������������������������ �����������!������������ �������
�	�	�� �< �
�
�� 

�!�6�;�*�C�9�2�? ���=�9�:�8�0�,�*�� �9�*�4�7�3�. �5�6 �#�1�� �
������ 
�� ��� ���������������������� ������������ � � � " � � �%�#�#�� �' �
���� 

�!�6�;�*�C�9�2�? ���=�9�:�8�0�,�*�� �9�*�4�7�3�. �5�6 �#�1�� �
���� 
���� �
�� ������������������ ���������������������� �������������������� � � � � �A � " � � � � �� �' �
�
�	�� �< �
���	 

���8�.�>�6�;�? �7�6�- ���8�*�-�3�6�4�� �9�*�4�7�3�. �5�6 �#�1�� �
������ 
� � � � � � � � �� ���������
�������������� �������������������� � � � � �"� �$�)� � � � �� �' �
������ �< �
���	�� �< ���	�	 

�!�6�;�*�C�9�2�? ���=�9�:�8�0�,�*�� �9�*�4�7�3�. �5�6 �#�1�� �
������ 
�
�	�� �
�
 ������������������ �������������������������� ���������������������������� ������������������ �' ���	�� �< ���	 

���8�.�>�6�;�? �7�6�- ���8�*�-�3�6�4�� �9�*�4�7�3�. �5�6 �#�1�� �
������ 

�!�3�*�:�. �'���� 
�
�� �� ���7�6�5�0�-�.�9 �9�7�� �< �
���	 

�!�6�;�*�C�9�2�? ���=�9�:�8�0�,�*�� �9�*�4�7�3�. �5�6 �#�1�� �
������ 
�� ������������������������ ������������������ � � �" � � �%�#�#�� �' �
���	 

�!�6�;�*�C�9�2�? ���=�9�:�8�0�,�*�� �9�*�4�7�3�. �5�6 �#�1�� �
������ 
�
�� ���� �� ������������������ ���������������������� ���������������������������� �����������������$� �&�� �' ���	�� �< ���	�� �< �
�	�	 

���8�.�>�6�;�? �7�6�- ���8�*�-�3�6�4 �9�*�4�7�3�. �5�6 �#�1�� �
������ 
���� �� ���5�6�4�*�3�0�5�* �����5�6�4�*�3�0�5�*�� �7�8�*�.�0�5�/�8�*�9�*�5�:�6�5�0�,�* �������$�����%���� �' ���	�� �< ���	�	 

���8�.�>�6�;�? �7�6�- ���8�*�-�3�6�4�� �9�*�4�7�3�. �5�6 �#�1�� �"���
���� 
�� ������������������ ���������������������� ������������������������������������ �������$�����%�� �' ���	 

���8�.�>�6�;�? �7�6�- ���8�*�-�3�6�4�� �9�*�4�7�3�. �5�6 �#�1�� �������� 
�
�	 �������
�������������������� ���������������������� ���-��� �"���0�����(�� �< �
�	�	 

���8�.�>�6�;�? �7�6�- ���8�*�-�3�6�4�� �9�*�4�7�3�. �5�6 �#�1�� �"���
���� 
� 
 � 
 � � � 
 �� ��� ���������������������� �������������� ���#�����������#������ �< �
�	�	�� �< �
�	�	 

���8�.�>�6�;�? �7�6�- ���8�*�-�3�6�4�� �9�*�4�7�3�. �5�6 �#�1�� �
������ 

�!�3�*�:�. �'������ 
�
�� ���� �� ������������������ �����5�6�4�*�3�0�5�*�� �0�5�/�8�*�9�*�5�:�6�5�0�,�* �����������������$� �&�� �' ���	�� �< ���	�� �< �
�	�	 

���8�.�>�6�;�? �7�6�- ���8�*�-�3�6�4�� �9�*�4�7�3�. �5�6 �#�1�� �
������ 
�
 ������������������ ���������������������� �9�7�� �< ���	 

���8�.�>�6�;�? �7�6�- ���8�*�-�3�6�4�� �9�*�4�7�3�. �5�6 �#�1�� �"���
���� 
���� ���� �� ��� ���������������������� ���������������� � � � � � � �$ � � �� �' ���	�� �< ���	�� �< ���	 

���8�.�>�6�;�? �7�6�- ���8�*�-�3�6�4�� �9�*�4�7�3�. �5�6 �#�1�� �"���
���� 
�� ������������������ ���������������������� �����
������������������ �������$�����%���� �' �
�	�	 

���8�.�>�6�;�? �7�6�- ���8�*�-�3�6�4�� �9�*�4�7�3�. �5�6 �#�1�� �������� 

���� 



7 Gyroidinoides globosa (HAGENOW) X 120 
Brezová pod Bradlom, sample no Sj. 153 

10 Anomalina (Anomalina) infrasantonica (Balakhmatova) x 70 
Hrabovka, sample no Sj. 19. 

11,12 Anomalina (Anomalina) stelligera (MÁRIE) X 150 
Brezová pod Bradlom, sample no Sj. 153. 

Plate XIV 
1, 2, 3 Heterohelix striata (EHRENBERG) X 130, x 130, x 150 

1, 2-Brezová pod Bradlom, sample no Sj. R-45, 3-Hrabovka, sample no Sj. 19. 
4 Sigalia deílaensis (SIGAL) X 140 

Brezová pod Bradlom, sample no Sj. 635. Sigalia carpathica Zóne. 
5, 6, 7, 8 Sigalia carpathica SÁLAJ et SAMUEL X 90, x 120, x 120, x 60 

5, 6, 7-Brezová pod Bradlom, sample no Sj. 635; 8-Považská Bystrica, sample no Sj. 919. 
9 Sigalia aff. carpathica SÁLAJ et SAMUEL x 110 

Považská Bystrica, sample no Sj. 919. 
10, 11, 12 VentilabreWa decoratissima de KLASZ X 100, x 85, x 90 

Považská Bystrica, sample no Sj. 919. 

Plate XV 
1, 2 Hedbergella brittonensis LOEBLICH et TAPPAN X 120, X 500 

Újazd, sample no Sj. 35. Thalmanninella deeckei Subzone. 
3 Hedbergella portsdownensis (WILLIAMS et MITCHELL) X 150 

Lednické Rovné, sample no Sj. 168. Thalmaninnella deeckei Subzone. 
4 Hedbergella brittonensis LOEBLICH et TAPPAN X 250 

Lednické Rovné, sample no Sj. 168. 
5 Hedbergella planispira (TAPPAN) X 200 

Lednické Rovné, sample no Sj. 168. 
6 Hedbergella planispira (TAPPAN) X 200 

Lednické Rovné, sample no Sj. 168 
7 Hedbergella planispira (TAPPAN) X 200 

Lednické Rovné, sample no Sj. 168. 
8 Hedbergella brittonensis LOEBLICH et TAPPAN X 250 

Lednické Rovné, sample no Sj. 168. 
9 Hedbergella portsdownensis (WILIAMS et MITSCHELL) x 180 

Lednické Rovné, sample no Sj. 168. 
10 Hedbergella planispira (TAPPAN) X 200 

Lednické Rovné, sample no Sj. 168. 

Plate XVI 
1 Hedbergella delrioensis (CARSEY) X 200 

Újazd, sample no Sj. 35. 
2 Hedbergella bríttoensis LOEBLICH et TAPPAN X 150 

Újazd, sample no Sj. 35. 
3 Clavihedbergella amalilis (LOEBLICH et TAPPAN) X 150 

Újazd, sample no Sj. 35. 
4 C/avihedbergelia ama/ifis (LOEBLICH et TAPPAN) X 150 

Újazd, sample no Sj. 35. 
5 C/avihedbergelia ama/i/is (LOEBLICH et TAPPAN) X 200 

Újazd, sample no Sj. 35. 
6 Clavihedbergella amalilis (LOEBLICH et TAPPAN) X 150 

Újazd, sample no Sj. 35. 
7 Hedbergella delrioensis (CARSEY) x 180 

Újazd, sample no Sj. 35. 
8 Globigerinelloides aegleíormis (MOREMAN) X 225 

Újazd, sample no Sj. 35. 
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9 Hedbergella brittoensis LOEBLICH et TAPPAN X 200 
Ujazd, sample no Sj. 35. 

10 Hedbergella brittoensis LOEBLICH et TAPPAN X 200 
Újazd, sample no Sj. 35 

11 Hedbergella planispira (TAPPAN) X 250 
Ujazd, sample no Sj. 35. 

12 Hedbergella brittoensis LOEBLICH et TAPPAN X 
Ujazd, sample no Sj. 35. 

Plate XVII 
1, 2, 3 Thalmanninella subticinensis GANDOLFI X 90, x 90, x 100 
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9 Globotruncana elevata elevata (BROTZEN) X 60 
Považská Bystrica, sample no Sj. 919. 

10, 11 Globotruncana elevata elevata (BROTZEN) X 70 
Brezová pod Bradlom, sample no Sj. 153. 

12 Globotruncana elevata elevata (BROTZEN) X 50 
Považská Bystrica, sample no Sj. 919. 

Plate XX 
1, 2 Dicarinella coldreriensis GANDOLFI X 60 

Hrabovka, sample no Sj. 19. 
3 Marginotruncana angusticarinata GANDOLFI X 60 
Hrabovka, sample no Sj. 19. 

4 Globotruncana manaurensis GANDOLFI X 150 
Považská Bystrica, sample no Sj. 919. 

5 Globotruncana desioi GANDOLFI X 50 
Považská Bystrica, sample no Sj. 919. 

6 Dicarinella coldreriensis GANDOLFI X 90 
Brezová pod Bradlom, sample no Sj. R-45. 

7 Marginotruncana coronata (BOLLI) X 80 
Považská Bystrica, sample no Sj. 919. 

8 Globotruncana manaurensis GANDOLFI X 80 
Považská Bystrica, sample no Sj. 919. 

9 Globotruncana aff. linneiana (d'ORBiGNY) x 50 
Považská Bystrica, sample no Sj. 919. 

10 Marginotruncana angusticarinata (GANDOLFI) X 50 
Považská Bystrica, sample no Sj. 919. 

11 Globotruncana trícarinata (QUEREAU) X 40 
Hrabovka, sample no Sj. 19. 

12 Globotruncana trícarinata (QUEREAU) X 50 
Považská Bystrica, sample no Sj. 919. 

13 Globotruncana desioi GANDOLFI X 50 
Považská Bystrica, sample no Sj. 919. 

Plate XXI 
1, 2 Marginotruncana coronata (BOLLI) X 50 

Brezová pod Bradlom, sample no Sj. R-45. 
3 Marginotruncana coronata (BOLLI) X 40 
Hrabovka, sample no Sj. 19. 

4 He/vetog/obotruncana cachensis (DOUGLAS) x 110 
Hrabovka, sample no Sj. 19. 

5 G/obotruncana desioi GANDOLFI X 70 
Brezová pod Bradlom, sample no Sj. R-45. 

7 Globotruncana manaurensis GANDOLFI X 60 
Brezová pod Bradlom, sample no Sj. 153. 

8 G/obotruncana trícarinata (QUEREAU) X 90 
Považská Bystrica, sample no Sj. 495. 

9 G/obotruncana desioi GANDOLFI X 80 
Brezová pod Bradlom, sample no Sj. 633. 

10 Marginotruncana coronata (BOLLI) x 120 
Brezová pod Bradlom, sample no Sj. 633. 

11 Globotruncana desioi GANDOLFI X 60 
Brezová pod Bradlom, sample no Sj. 635. 

12 Marginotruncana coronata (BOLLI) X 60 
Brezová pod Bradlom, sample no Sj. 635. 
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Plate XXII 
1,4 Globotruncana desioi GANDOLFI X 60, x 70 

Hrabovka, sample no Sj. 19. 
2, 3 Marginotruncana angusticarinata (GANDOLFI) X 50, x 60 

Hrabovka, sample no Sj. 19. 
5, 6 Marginotruncana coronata (BOLLI) x 60 

Brezová pod Bradlom, sample no Sj. R-45. 
7 G/obotruncane//a praehavanensis SÁLAJ et GASPARIKOVA X 80 
Hrabovka, sample no Sj. 19. 

8 G/obotruncana desioi GANDOLFI X 80 
Brezová pod Bradlom, sample no Sj. R-45. 

9 Globotruncana desioi GANDOLFI X 60 
Brezová pod Bradlom, sample no Sj. 635. 

10 Globotruncana bulíoides (VOGLER) X 150 
Hrabovka, sample no Sj. 19. 

11, 12 Marginotruncana coronata (BOLLI) X 50 
Hrabovka, sample no Sj. 19. 

Plate XXIII 
1 Globigerina gnaucki BLOW et BANNER 
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3—4 Globigerina boweri BOLLI 
Žilina, borehole V—1, 9—10 m, Podtatra group (Huty, formation); Truncorofa/oidcs rohriZone 
(= P 12—14), 150 x (Fig. 3), 300 x (Fig. 4) 

Plate XXVII 
1—2 Turborotalia (Acarinina) rugosoaculeata (SUBBOTINA) 

Žilina, borehole V-12, 115 m; Podtatra group (Zuberec formation); Globigerínatheka semiinvoluta 
Zóne (= P 15), 150 x (Fig. 1), 320 x (Fig. 2) 

3 Turborotalia (Acarinina) rugosoaculeata (SUBBOTINA) 
Žilina, borehole V-12, 95 m; Podtatra group (Zuberec formation); Globigerínatheka semiinvoluta 
Zóne (= P 15), 150 x 

Plate XXVIII 
1 Globigerinatheca index (FINLAY) 

Štúrovo, borehole Cenkov-2, 150 m; Truncorotaloides rohri Zóne (= P 12—14), 100 x 
2—4 Globigerinatheca globosa SAMUEL 

Štúrovo, borehole Cenkov-2, 110 m, non-Flysch (Búda) development); Truncorotaloides rohriZone 
(= P 12—14), 100 x 

Plate XXIX 
1—2 Globigerina linaperta FINLAY 

Žilina, borehole V- l , 25 m; Podtatra group (Huty formation); Truncorotaloides rohri Zóne 
(= P 12—14), 100 x 

3—4 Globigerina boweri BOLLI 
Myjava, Brezová group/Truncorota/oides rohriZone (= P 12—14), 100 x 

PI. XXX 
1—3 Turborotalia (Acarinina) rotundimarginata (SUBBOTINA) 

Žilina, borehole V-12, 5 m; Podtatra group (Biely potok formation); Globigerinatheca semiinvoluta 
Zóne (= P 15), 150 x 

4—6 G/oborotaiia aff. reissi LOEBLICH et TAPPAN Podhororf, Klippen belt; Morozovella velascoensis 
Zóne (P 5), 120 x 
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Západné Karpaty, sér. paleontológia, 9, P. 73—86, Geol. Úst. D. Štúra, Bratislava, 1984 

Viera Gašpariková 

Cretaceous nannoplankton zones of the West Carpathians 
4 text-figs., 6 Pls. (XXXI—XXXVI), Slovák summary 

A b s t r a c t . Nannoplanktic Cretaceous zones of the West Carpathians were determined on the basis of 
calcareous nannoplankton studied in the Krížna nad Manín units of the Strážovské vrchy Mts., in the 
Klippen Belt in the Czorsztyn and Kysuca Units and in the Myjavská pahorkatina upland. 

In the Lower Cretaceous studied were onlyassemblagescharacteristicof the Valanginian, Hauterivian 
and Barremian. The zones were distinguished from the Aptian to the Maastrichtian or Danian. There are 
18 zones, each being characterized by the first appearance of the respective species. They are zones with 
the character of interval zones. 

Nannoplanktic zones in the Cenomanian-Coniacian time interval were correlated to zones determined 
in the Mediterranean región. There are almost the samé zones in this stratigraphic range in the West 
Carpathians and in the Mediterranean región, only they are somewhat late in the West Carpathians. 

In the pást two decades nannoplankton was significant for biozonation of the 
Cretaceous. Cretaceous nannoplankton zones were determined by many authors in 
various parts of the world: P. CEPEK et W. W. HAY (1969), H. MANIVIT (1971,1977), 
H. THIERSTEIN (1971, 1973, 1976), T. WORLSLEY (1971), M. E. HILL (1976), J. 
VERBEEK (1976), W. SISSINGH (1977), K. PERCH-NIELSEN (1977, 1979). They did, 
however, not formed a štandard scale like in the Tertiary because of considerably 
variegated facies and the character of single regions. 

The determination of nannoplankton zones in the Cretaceous of the West 
Carpathians was based úpon the existing foraminiferal zones determined by J. SÁLAJ 
et O. SAMUEL (1966, 1977), J. SÁLAJ et V. GASPARIKOVA (1979) and J. SÁLAJ in V. 
GASPARIKOVA et J. SÁLAJ (1982). 

In the Lower Cretaceous so far only assemblages characteristic of the individual 
stages háve been distinguished. The zones, characterized by the first appearances of 
index species were determined from the Aptian to the Maastrichtian or Danian. 

The Lower and Middle Cretaceous calcareous nannoplankton was only found in 
the Krížna and the Manín units in the Strážovské vrchy Mts. Together with 
ammonites, brachiopods, foraminifers and calpionelles the nannoplankton enabled 
stratigraphical division of the región. 

The Neocomian nannoplankton was studied in the Krížna unit in two groups: the 
deep-sea Zliechov Group and the shallow-water Bela Group, but there were no 
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substantial differences in the composition of assemblages. The facies of grey 
marlstones, marly limestones and schists contained Valanginian, Hauterivian, 
Barremian and Aptian assemblages. 

In both groups the highest members of the Krížna unit consist of a flyschoid to 
flysch formation of schists and marlstones. The formation contained nannoplankton 
zones characteristic of the Lower, Middle Albian to the Lower Cenomanian. 

In the Manín unit forming a continuous belt along the inner margin of the Klippen 
Belt, is a thick Albian-Cenomanian flysch formation. It was studied in the NW part 
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The assemblages contain plentiful representatives of the genus EHipsagelosphae­
ra, namely the species EHipsagelosphaera ex. gr. britannica (STRADNER) PERCH-NIEL-
SEN, EHipsagelosphaera coronata (GARTNER) BLACK, EHipsagelosphaera keftal-
rempti GRON, EHipsagelosphaera ovata (BUKRY) BLACK, Biscutum constans (GOR-
KA) BLACK, Cyclagelosphaera margereli NOÉL, Cyclagelosphaera rotaclypeata BU­
KRY, Diazomatolithus sp., cf. D. subbeticus GRON, ? Markalius ellipticus �������!�� 
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Sollasites cf. horticus (STRADNER, ADAMIKER et MARESCH) BLACK, Speetonia cf. 
colligata BLACK, Nannoconus ex gr. steinmanni KAMPTNER. 

The species EHipsagelosphaera has a narrower stratigraphical range — up to the 
Upper Hauterivian. According to W. GRON —F . ALLEMANN (1975) the stratigraphi­
cal range of Díazomafo/íffiussp. cf. D. subbeticusis Upper Tithonian — Valanginian 
and the upper boundary of the occurrence of Marcalius ellipticus is the Lower 
Hauterivian. 

There are no substantial lithological differences between the Valanginian and 
Hauterivian. The latter is rich in microorganisms; nannoplankton is correlable to 
foraminifers. The composition of assemblages is similar like in the Valanginian: 
most frequent are representatives of the genus EHipsagelosphaera, the species 
Podorhabdus dietzmani (REINHARDT) REINHARDT and Parhabdolithus sp.; signifi-
cant is also Microstaurus chiastius (WORSLEY) GRON whose stratigraphical range is 
Berriasian — Hauterivian. In the Hauterivian the genus Zygolithus— Zygolithus sp. 
cf. Z. diplogrammus DEFLANDRE appears. 

The Barremian is represented by a sequence of grey marly limestones, marly 
schists and marls. The assemblages contain less representatives of the genus 
EHipsagelosphaera; the species EHipsagelosphaera keftalrempti extinguishes. The 
species Cretarhabdus conicus BRAMLETTE et MARTINI appears; Zygolithus ex. gr. 
compactus BUKRY and Zygolithus cf. diplogrammus DEFLANDRE are quite frequent. 

The Aptian is represented by a sequence of dark-grey marls and marly schists, 
higher up by massive limestones. On the basis of plentiful nannoplankton assembla­
ges two zones were distinguished in the Aptian. 

The zóne Chiastozygus litterarius (H. THIERSTEIN 1971) is the lowest nannoplan­
kton zóne distinguished so far in the West Carpathians. It is characterized by the first 
occurrence of Chiastozygus litterarius (GORKA) MANIVIT. 

The assemblages contain abundant species Cretarhabdus conicus BRAMLETTE 
et MARTINI, Cretarhabdus crenulatus BRAMLETTE et MARTINI, Cretarhabdus suri-
rellus (DEFLANDRE) REINHARDT, Zygolithus diplogrammus DEFLANDRE, Zygolithus 
erectus DEFLANDRE, scarcer EHipsagelosphaera coronata (GARTNER) BLACK, Elipsa-
gelosphaera ovata (BUKRY) BLACK, Diazomatolithus /enmani NOÉL, Lithraphidites 
carniolensis DEFLANDRE, Parhabdolithus asper (STRADNER) REINHARDT, Parhabdo­
lithus embergeri (NOÉL) STRADNER, Stephanolithion laffitei NOÉL, Watznaueria 
barnesae (BLACK) PERCH-NIELSEN. In the West Carpathians the zóne corresponds to 
the Lower Aptian. It is overlain by the zóne Parhabdolithus angustus (H. MANIVIT 
1971) characterized by the F. A. of Parhabdolithus angustus (STRADNER) STRADNER. 
The assemblages háve the samé composition as in the underlying zóne. 

The zóne corresponds to the Upper Aptian and extends to the Lower Albian. 

Middle Cretaceous 

The Middle Cretaceous (Albian, Cenomanian, Turonian) assemblages were studied 
in the Kysuca Group of the Klippen Belt, and in the Krížna and Manín units of the 
Strážovské vrchy Mts. 
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The Albian is represented by dark-grey limestones, marls and marly Lower Albian 
schists with a small sandy admixture. Calcareous sandstones increase toward the 
overlier and the sequence gets the flysch character. Most part of the flysch formation 
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Fig. 2 Vertical distribution of calcareous nannoplankton in Middle Cretaceous of West Carpathia 
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in the Krížna unit is Middle Albian — Lower Cenomanian. In the Manín unit the 
Middle and Upper Cenomanian háve the flysch character as well as Turonian 
sediments of the Kysuca Group of the Klippen Belt, represented by variegated marly 
schists and sheety calcareous sandstones (the Kysuca and Snežnica Members). 

On the basis of rich nannoplankton assemblages the following zones were 
distinguished in the Middle Cretaceous: 

Zóne Praediscosphaera cretacea (H. THIERSTEIN 1971) characterized by the F. A. 
of Prediscosphaera cretacea (ARKHANGELSKIJ) GARTNER. The assemblages mostly 
contain: Cretarhabdus biseriatus FORCHHEIMER, Cretarhabdus conicus BRAMLETTE 
et MARTINI, Cretarhabdus crenulatus BRAMLETTE et MARTINI, Parhabdolithus asper 
(STRADNER) REINHARDT, Parhabdolithus angustus (STRADNER) STRADNER, Zygolit­
hus compactus BUKRY, Zygolithus diplogrammus DEFLANDRE, Zygolithus erectus 
DEFLANDRE, Lithastrinus floralis STRADNER, Rhombogyrusstellatus BLACK, Watzna-
ueria barnesae (BLACK) PERCH-NIELSEN, and scare EHipsagelosphaera britannica 
(STRADNER) PERCH-NIELSEN, EHipsagelosphaera ovata (BUKRY) BLACK. There are 
also the F. A. of Broinsonia lata (NOÉL) NOÉL. 

The zóne represents the upper part of the Lower Albian, the Middle Albian, and 
corresponds to foraminiferal zones Ticinella roberti and Thalmanninella ticinensis 
subticinensis. 

Zóne Podorhabdus albianus (M. E. HILL 1976) is characterized by the F. A. of 
Podorhabdus albianus BLACK. The assemblages háve a similar composition like in 
the underlying zóne, with scarce representatives of the genus EHipsagelosphaera. 
The zóne represents the lower part of the Upper Albian and corresponds to the 
foraminiferal zóne Thalmanninella ticinensis ticinensis. 

Zóne Eiífelithus turriseiffeli (H. THIERSTEIN 1971) is characterized by the F. A. of 
Eiffelithus turriseiffeli (DEFLANDRE) REINHARDT. The assemblages contain plentiful 
representatives of the genus Cretarhabdus and Zygolithus, the species Broinsonia 
lata (NOÉL) NOÉL, Cribrosphaera ehrenbergi ARKHANGELSKIJ, Podorhabdus albianus 
BLACK, Podorhabdus dietzmanni (REINHARDT), REINHARDT, Prediscosphaera creta­
cea (ARKHANGELSKIJ) GARTNER, Watznaueria barnesae (BLACK) PERCH-NIELSEN, 
Parhabdolithus asper (STRADNER) MANIVIT and Parhabdolithus embergeri (NOÉL) 
STRADNER are scarce. 

The zóne Eiffelithus turriseiffeli corresponds to the upper part of the Albian and to 
the Lower Cenomanian in relation to foraminiferal zones Whiteinella gandolfi, 
Thalmanninella brotzeni and the lower part of the zóne Thalmanninella appenninica 
s. 1. 
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The zóne represents the Middle Cenomanian and corresponds to the upper part of 
the zóne Thalmanninella appenninica s. 1. 

Zóne Gartnerago obliquum (H. MANIVIT 1971) is characterized by the F. A. of 
Gartnerago obliquum (STRADNER) REINHARDT. The composition of assemblages is 
similar to those in the underlying zóne. 

The zóne represents the Upper Cenomanian and Lower Turonian and corres­
ponds to the foraminiferal zóne Rotalipora cushmani and extends to the zóne 
Helvetoglobotruncana helvetica. 

Zóne Tetralithus pyramidus (P. CEPEK et W. W. HAY 1969) is characterized by the 
F. A. of Tetralithus pyramidus GARDET. The assemblages are similar to those in the 
Lower Turonian zóne Gartnerago obliquum, with frequent Gartnerago obliquum. 
The zóne represents the Middle Turonian and corresponds to the zóne Helvetoglo­
botruncana helvetica. 

Zóne Eiffelithus eximius (H. MANIVIT et al. 1977) is characterized by the F. A. of 
Eiffelithus eximius (STOVER) PERCH-NIELSEN. The assemblages contain mostly: 
Biscutum constans (GORKA) MANIVIT, Cretarhabdus conicus BRAMLETTE et MARTINI, 
Cretarhabdus crenulatus BRAMLETTE et MARTINI, Cribrosphaera ehrenbergi ARK­
HANGELSKIJ, Cyclagelosphaera margereli NOÉL, Eiffelithus turriseiffeli (DEFLANDRE) 
REINHARDT, Gartnerago obliquum (STRADNER) REINHARDT, Praediscosphaera creta­
cea (ARKHANGELSKIJ) GARTNER, Watznaueria barnesae (BLACK) PERCH-NIELSEN, 
Zygolithus compactus BUKRY. The zóne Eiffelithus eximius represents the Upper 
Turonian and corresponds to the foraminiferal zóne Marginotruncana schneegansi. 

Upper Cretaceous 

In the Upper Cretaceous (Coniacian, Santonian, Campanian, Maastrichtian), 
calcareous nannoplankton was studied in a marly facies, in the Czorsztyn Group of 
the Klippen Belt and in the Myjavská pahorkatina upland. On the basis of plentiful 
assemblages the following zones were distinguished: 
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The zóne Marthasterites furcatus represents almost the entire Coniacian, extends 
to the Upper Coniacian and corresponds to the zóne Dicarinella concavata. 

Zóne Micula decussata (H. MANIVIT 1971) is characterized by the F. A. of Micula 
decussata VEKSHINA. The assemblages háve the samé character as those in the 
underlying zóne. The species Marthasterites furcatus has not been found. 

The zóne is associated with the subzone Sigalia deflaensis and Sigalia carpatica, 
i. e. to the Coniacian/Santonian boundary. 

Zóne Tetralithus obscurus (H. THIERSTEIN 1976) is characterized by the F. A. of 
Tetralithus obscurus DEFLANDRE. The assemblages are rich and their composition is 
similar to those of Coniacian assemblages. The species Cyclagelosphaera margereli 
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HARDT, Arkhangelskiella cymbiformis VEKSHINA, Bipodorhabdús granosus (REIN­
HARDT) NOÉL a Bipodorhabdús tesselatus NOÉL, Broinsonia parca (STRADNER) 
BUKRY, Cretarhabdus conicus BRAMLETTE et MARTINI, Cretarhabdus crenulatus 
BRAMLETTE et MARTINI, Cribrosphaera ehrenbergi ARKHANGELSKIJ, Cylindralithus 
serratus BRAMLETTE et MARTINI, Lucianorhabdus cayeuxi DEFLANDRE, Markalius 
circumradiatus (STOVER) PERCH-NIELSEN, Markalius inversus (DEFLANDRE) BRAM­
LETTE et MARTINI, Micula decussata VEKSHINA, Prediscosphaera cretacea (ARKHAN­
GELSKIJ) GARTNER, Prediscosphaera spinosa (BRAMLETTE et MARTINI) GARTNER 
Watznaueria barnesae (BLACK) PERCH-NIELSEN, Tetralithus aculeus (STRADNER) 
GARTNER, Zygolithus bussoni NOÉL, Zygolithus diplogrammus DEFLANDRE. Signifi-
cant species are mainly Bipodorhabdús granosus, Bipodorhabdús tesselatus and 
Cylindralithus serratus. The species Gartnerago obliquum was not found. 

The zóne Tetralithus trifidus represents the Lower Maastrichtian in the West 
Carpathians. It corresponds to the foraminiferal zóne Globotruncana faisostuarti 

Zóne Lithraphidites quadratus (P. CEPEK et W. W. HAY 1969) is characterized by 
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Fig. 4 Correlation of nannoplankton zones in West Carpathians and in Tunisia (Cenomanian — 
Coniacian) 
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the F. A. of Lithraphidites quadratus BRAMLETTE et MARTINI. The character of 
assemblages is similar to those in the underlying zóne. A new species Lithraphidites 
grossopectinatus BUKRY appears, and Tetralithus acu/eus(STRADNER) GARTNER 
disappears. The zóne Lithraphidites quadratus represents the Middle Maastrichtian 
and corresponds to the lower part of the foraminiferal zóne Racemiguembelma 
varians varianss. I. . . . . . 

Zonc Nephrolithus frequens(P. CEPEK et W. W. HAY 1969) is characterized by the 
F A of Nephrolithus frequens GORKA. The rich assemblages contain Ahmue/'ere'ia 
octoradiata (GORKA) REINHARDT, Arkhangelskiella cymbiformis VEKSHINA, Cretar­
habdus conicus BRAMLETTE et MARTINI, Cretarhabdus crenulatus BRAMLETTE et 
MARTINI, Cribrosphaera ehrenbergi ARKHANGELSKIJ, Cribrosphaera laughtom 
(BLACK)BUKRY, Eiffelithus eximius (STOVER) PERCH-NIELSEN, Lithraphidites quad­
ratus BRAMI FTTE et MARTINI, Lithraphidites grossopectinatus BUKRY, Micula decus­
sata VEKSHINA, Nephrolithus frequens GORKA, Podorhabdus sp., Veksŕnne//a crucia-

ta (NOÉL) SHAFIK et STRADNER, Vekshinella crux (DEFLANDRE) SHAFIK et STRADNER, 
Watznaueria barnesae (BLACK) PERCH­NIELSEN, Watznaueria biporta BUKRY, Zygo-

discus spiralis BRAMLETTE et MARTINI. 
The species Micula murus and Micula prinsii, significant for the Uppermost 

Maastrichtian of the Mediterranean area were not found in the West Carpathians. 
This zóne represents there the uppermost Maastrichtian zóne, and corresponds to 

the higher part of the foraminiferal zóne Racemiguembe/ma varians varianss. l.,i. e. 
to the subzone Racemiguembelina varians varians s. s. and Abatompfia/us maya­

roensis. . . ,... 
In the immediate overlier of the uppermost Maastrichtian zóne Nephrolithus 

frequens, the first Paleogene zóne NPi was found. 
Zóne Markalius inversus NP, (E. MARTINI 1971) is the first Paleocene zóne 

defined as an interval between the L. A. of Arkhangielskiella cymbiformis and of 
other Cretaceous species, and the F. A. of Cruciplacolithus tenuis. In the West 
Carpathians the zóne is characterized by mass occurrences of Markalius inversus 
(DEFLANDRE) BRAMLETTE et MARTINI and of Thoracosphaera operculata BRAMLETTE 
et MARTINI. It represents the lowermost zóne of the Danian and corresponds to the 
foraminiferal zóne Globigerina taurica — Globoconusa daubjergensis. 

Zóne Cruciplacolithus tenuis NP2 (E. MARTINI 1971) is the interval between the F. 
A of Cruciplacolithus tenuis and the F. A. of Chiasmolithus danicus. The assembla­

ges mostly consist of Cruciplacolithus tenuis (STRADNER) HAY et MOHLER, Markalius 
inversus (DEFLANDRE) BRAMLETTE et MARTINI, T/ioracosphaera operculata BRAM­

LETTE et MARTINI and scarce resedimented Cretaceous forms. 
The zóne represents the Middle Danian and corresponds to the foraminiferal 

subzone Globigerina pseudobulloides and partly to the subzone Planorotalia 
compressa. . . . , . *u c 

Zóne Chiasmolithus danicus NP3 (E. MARTINI 1971) IS the interval between the F. 
A of Chiasmolithus danicus and the F. A. of Ellipsolithus macellus. The assemblages 
contain Coccolithus cavus HAY et MOHLER, Chiasmolithus danicus (BROTZEN) HAY 
et MOHLER, Lophodolithus sp., Zygodiscus sigmoides BRAMLETTE et SULLIVAN and 
forms present in the underlying zones. 
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It is the uppermost Danian zóne corresponding to the higher part of the subzone 
Planorotalia compressa and to the subzone Turborotalia (Acarinina) inconstans. 

Notes on correlation. Nannoplankton zones of the West Carpathian Cretaceous 
were correlated — in the Cenomanian-Coniacian interval — to the zones of the 
Mediterranean area in Tunisia on the locality Dj . Fguira Salah — V. GASPARIKOVA 
(1976, 1978), J. SÁLAJ (1980), J. SÁLAJ — V. GASPARIKOVA (1982). 

Detailed examinations of assemblages show that the Middle-Upper Cenomanian 
and the Lower Turonian are represented by the zóne Gartnerago obliquum in the 
West Carpathians; in Tunisia the Cenomanian is characterized by the zóne 
Microrhabdulus decoratus, and the Lower Turonian by the zóne Quadrum gartneri. 
All zones determined in Tunisia in the range from the Middle Turonian to the Upper 
Coniacian were also found in the West Carpathians, only there they appeared later. 
For example the zóne Marthasterites furcatus is a very conspicuous, sharply 
delimitated zóne of the Coniacian in the West Carpathians and in other regions. In 
Tunisia it commenced already in the Upper Turonian and links with the foraminife­
ral zóne Marginotruncana schneegansi. 

Correlation studies in two distant areas of Tethys — the northern and the southern 
— in a short time interval result in interesting paleoecological and paleogeographical 
questions. 
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Nanoplanktónové zóny kriedy Západných Karpát 
Resumé anglického textu 

Nanoplanktónové zóny kriedy Západných Karpát boli stanovené na základe štúdií vápnitého nanoplan-
któnu v ��� ���4�9�����!������ �� �������+���!������ �����������"���� �
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Plate XXXI 
1 Corrolithion achylosum (STOVER) THIERSTEIN, distálna strana, 5000 x , Lalinok, N" 353/76, vrchný 

cenoman. 
2 Podorhabdus orbiculofenestrus (GARTNER) THIERSTEIN, proximálna strana, 9000 x , Cavoj N° 

249/75, vrchný alb. 
3 Cretarhabdus ex gr. crenulatus BRAMLETTE et MARTINI, distálna strana, 5000 x, Hradisko, N° 

KPK—1/75, vrchný maastricht. 
4 Praediscosphaera cretacea (ARKHANGELSKIJ) GARTNER, 4500 x, Horný Moštenec, N° 495/77, spo­
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Plate XXXVI 
1 Chiasmolithus danicus (BROTZEN) HAY et MOHLER, distálna strana, 6000 x , Hradisko, N° KP-3/75, 

vrchný dán. 
2 Markalius inversus (DEFLANDRE) BRAMLETTE et MARTINI, distálna strana, 5000 x , Hradisko, N" 

KPK-2/75, spodný dán. 
3 Cruciplacolithus tenuis (STRADNER) HAY et MOHLER proximálna strana, 5000 x, Hradisko, N" 

KPK-4/75, stredný dán. 
5 Thoracosphaera operculata BRAMLETTE et MARTINI, 2500 x, Hradisko, N° KPK-2/75, spodný dán. 
6 Markalius inversus (DEFLANDRE) BRAMLETTE et MARTINI, proximálna strana, 12 000 x, Hradisko, N" 

KPK-2/75, spodný dán. 
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Západné Karpaty, sér. paleontológia, 9, P. 87—98, Geol. Úst. D. Štúra, Bratislava, 1984 

Hedviga Bystrická 

Middle Eocéne calcareous nannoplankton 
in West Carpathians (around Žilina) 

8 Pls. (XXXVII—XLIV), Slovák summary) 

A b s t r a c t . Presented are results of studyof calcareous nannoplankton from a profile of Middle Eocéne 
variegated flysch sediments from the area W of Žilina (loc. Hradisko). Samples from ten places contained 
rich thanatocenoses, with conspicuous traces after selective dissolution and secondary calcite over-
growths. The species composition and the manner of preservation indicate a warm pelagic biotope and 
sedimentation at a great depth, most likely in the eolithic zóne. Assemblages of the subzone D/scoasfer 
bifax (sensu D. BUKRY 1973) were studied for stratigraphy. 

I n t r o d u c t i o n 

The profile of variegated flysch sediments W of Žilina belongs among localities 
chosen for the 18th European Colloquy on Micropaleontology. It is on the SW slope 
of the loc. Hradisko and now it is ranged to the Manín unit (J. SÁLAJ et al. 1978). 
Samples from the study of foraminifers and calcareous nannoplankton were taken 
from brown-red calcareous pelites, namely from 10 points distant 5 m from each 
other. All samples were positive and the examination of nannoplankton resulted in 
stratigraphical and ecological dáta as well as information on the sedimentation and 
diagenetic conditions. 

Characteristic of nannoplankton thanatocenoses from indivídua! points 

The points are marked with C-C 9. Point C is in a dig-in, 12 m left of the profile, 
perpendicular to point C 3. 

Point C — In a very rich nannoplankton the species Discoaster barbadiensis is 
most frequent. Less frequent are Cyclococcolithus formosus, Coccolithus pelagicus 
and Discoaster saipanensis. Other species are scarce. Species diversity of the 
assemblage is low. 

Point C 1 — The sample contained the poorest thanatocenosis of the whole 
profile. More frequent are only Coccolithus pelagicus and Cyclococcolithus for­
mosus. 

Doc. R N D R . H. BYSTRICKÁ, C S C , Katedra geológie a paleontológie PFUK, Mlynská dolina, pavilón B, 
842 15 Bratislava 
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Species found on studied localities and their relative occurrence 

Species Cl C2 C3 C4 C5 C6 C7 C8 C9 

Coccolithus eopelagicus 
(BRAMLETTE et RIEDEL) 
BRAMLETTE et SULLIVAN 
Coccolithus pelagicus 
( WALUCH) SCHILLER 
Cyclococcolithus formosus 
KAMPTNER 

Chiasmolithus grandis 
(BRAM. et RIED.) HAY, MOH. 
et WADE 

Discoaster barbadicnsis 
TAN SIN HOK 
Discoaster cf. deflandrei 
BRAMLETTE et RIEDEL 
Discoaster nonaradiatus 
KLUMPP 

Discoaster saipanensis 
BRAMLETTE et RIEDEL 
Discoaster cf. sublodocnsis 
BRAMLETTE et SULLIVAN 
Discoaster wemmelensis 
ACHUTHAN et STRADNER 
Nannotetrína cf. crístata 
(MARTINI) PERCH-NIELSEN 
Reticuloíenestra umbilica 
(LEVIN) MARTINI et RITZKÔWSKI 
Zygrhablithus bijugatus 
(DEFLANDRE) DEFLANDRE 
Discoaster tam 
BRAMLETTE et RIEDEL 
Discoaster lodoensis 
BRAMLETTE et RIEDEL 
Cyclicargolithus íloridanus 
(ROTH et HAY) BÚRKY 
Discoaster binodosus 
MARTINI 

Nannotetrína fulgens (STRAD­
NER) ACHTUTHAN et STRADNER 
Chiasmolithus sp. 
Cycloplacolithella sp. 
Discoaster mirus Deflandre 
Chiasmolithus gigas (BRAM­
LETTE et SULLIVAN) HAY, 
MOHLER et WADE 
Discoaster bifax BUKRY 
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Numerals 1—5 mean relative occurrence of individual species 
1 — scarce occurrence, 5 — mass occurrence. 
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Point C 2 — In a very rich thanatocenosis are masss occurrences of Discoaster 
barbadiensis, Coccolithus pelagicus and Cyclococcolithus formosus. Frequent are 
also Discoaster saipanensis and Chiasmolithus grandis. Other species occursporadi-
cally. 

Point C 3 — The sample contained rich nannofloral species like in the preceding 
one, only there are quantity changes. Discoaster barbadiensis and Discoaste 
saipanensis are less frequent whereas Chiasmolithus grandis is dominánt and 
nannotetrína fulgens is also quite frequent. 

Point C 4 — Except slight qualitative changes, the quantity is the samé. Coccolit­
hus pelagicus, Cyclococcolithus formosus and Chiasmolithus grandis dominate. 

Point C 5 — Marked quantity change. In a rich, poorly preserved thanatocenosis 
dominánt are again Discoaster barbadiensis and large asterolites of Discoaster cf. 
lodoensis. They are infrequent in other assemblages. Coccolithus pelagicus and 
Cyclococcolithus formosus are frequent, Chiasmolithus grandis is scarce. 

Point C 6 — Nannoflora of this sample is the samé as in sample C 5. 
Point C 7 — Plentiful nannoflora differs from the preceding in complete disappea-

rance of Discoaster cf. lodoensis. The amount of other species is approximately the 
samé. 

Point C 8 ~ Cyclococcolithus formosus is dominánt. Coccolithus pelagicus is also 
frequent. Discoaster barbadiensis is less frequent. Other species are scarce. 

Point C 9 — Nannoflora is somewhat poorer than in the preceding sample. Most 
frequent are Coccolithus pelagicus and Cyclococcolithus formosus. Discoaster 
barbadiens is less frequent. Species diversity is low. 

Preservation 

Coccolith assemblages from sediments slightly damaged by erosion, are comparati-
vely well preserved. They comprise mostly representatives of the genera Coccolit­
hus, Cyclococcolithus, Discoaster and locally Chiasmolithus. AU the genera are 
highly resistant to dissolution in undersaturated waters. Destruction of nannoplank­
ton assemblages is due to chemical activity of two types: a) selective dissolution 
dunng sedimentation and residence in sea sediments. At the dissolution less resistant 
forms dissolved partly or completely and damaged the more resistant. Traces of 
dissolution are damaged lamellae of rings, particularly on the proximal disc, or the 
absence of the inner ring and complete dissolution of grills of Reticulofenestra, and 
scarcely isolated placcolite discs; b) growth of secondary calcite on rays of 
discoasters. All discoasters in the studied thanatocenoses háve on their rays 
a vanably thick layer of secondary calcite which covers partly or fully their diagnostic 
characters. In asterolites with branched rays or with lateral knolls on rays the calcite 
prevents species determination (e. g. Discoaster binodosus, Discoaster mirus, 
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Thanatocenoses from weathered beds are erosion-damaged by waters infiltrating 
from the surface. Secondary calcite surfaces on asterolites are covered with etched 
pits. Lamellae of both discs of placcolites are etched mostly along edges. Since the 
assemblages come from flysch sediments, destruction traces may also be caused by 
turbidity current transport of sediments. 

Ecology 

All the studied thanatocenoses are rests of pelagic assemblages. It is proved by 
the species composition of nannoflora, by the absence of pericoastal genera (Heli-
cosphaera, Discolithina, Braarudosphaera, a. o.). Quantitative relations of the 
genus Discoaster to the genus Chiasmolithus are indicative of high temperature of 
the sea water by biocenoses of points C and C 2. The sea water was gradually cooling 
towards points C 3 and C 4. Assemblages from other points are indicative of warm 
oceanic water. Low temperature of samples from points C 3 and C 4 need not 
indicate climatic cooling it may result from local penetration of cool water in these 
places in some periods (currents). 

The low diversity of nannoplankton assemblage, atypical of warm-water facies, is 
indicative of a deep sedimentation area with selective dissolution during sedimenta­
tion and with increasing dominance of highly resistant forms (Coccolithus, Cyclococ­
colithus, Discoaster). According to researches in Atlantic the sediments of the 
Eolithic zóne representing the upper part of the compensation zóne contain only 
about 40 % of living population (N. SCHNEIDERMANN 1977). 

Stratigraphical range 

All thanatocenoses contain autochthonous and redeposited species. Most frequent 
are species extending from the Lower Eocéne to the Upper Eocéne or Oligocene. 
Stratigraphical range of the studied sequences may be based on species with a narrow 
stratigraphical range, i. e. the youngestcomponentof thanatocenoses, like Reticulo-
fenestra umbiíica, Nannotetrína fulgens, Discoaster wemmelensis, Discoaster bifax 
and Discoaster saipanensis. 

Reticulofenestra umbiíica — Basing on the F. A. of this species D. BUKRY and M. 
N. BRAMLETTE (1970) distinguished the biozone Reticulofenestra umbiíica—CP 14 
representing the upper part of the Middle Eocéne. E. MARTINI (1971) found the F. 
A. of this species in the lower part of the biozone NP 15 — Chiphragmalithus alatus 
(= Nannotetrína fulgens). So the assemblages cannotbe older than the biozone NP 
15. 

Nannotetrína fulgens — The F. A. of this species charactenzes the lower boundary 
of the biozone NP 15. It disappears in the lower part of the overlying biozone NP 16 
— Discoaster tani nodifer. 

Discoaster wemmelensis — The species is characteristic of biozones NP 14 — 
Discoaster sublodensis and NP 15. 
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Discoaster bifax — It is the stratigraphically most valuable species for us. It is 
associated with the subzone Discoaster bifax— CP 14a which is the lower part of the 
biozone Reticulofenestra umbiíica — CP 14 (BUKRY 1973). 

Discoaster saipanensis — According to E. MARTINI (1971) the species appeared 
for the first time in the upper part of the biozone NP 16. According to dáta in 
literatúre (J. P. BECKMANN etal. 198 l) i talready had appeared in the biozone NP 14. 
No šuch early occurrences are known from the West Carpathians and asterolites 
from the biozone NP 14 may actually be representatives of Discoaster sublodoensis 
with broken end of rays. If we admit the presence of this species in the entire biozone 
NP 16, then the studied thanatocenoses are to be ranged to the lower part of the 
biozone NP 16 — Discoaster tani nodifer according to the zonation by E. MARTINI 
(1971) or to the subzone Discoaster bifax CP 14a according to the zonation by D. 
BUKRY (1973). 

E. MARTINI 1971 NP14 NP15 NP 16 NP17 

Reticul. umbiíica PC 14 
D. BUKRY 1973 

D. bifax D. saipanensis 

Reticulofenestra umbiíica 
Nannotetrína fulgens 
Discoaster wemmelensis 
Discoaster bifax 
Discoaster saipanensis 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
XXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxx 
xxxxxxxxxx 
xxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxx 

REMARKS TO THE SPECIES 

Coccolithus eopelagicus (BRAMLETTE et RIEDEL) BRAMLETTE et SULLIVAN 
PI. XXXVII, Fig. 3, 4, 5 

1954 

1961 

Tremalithus eopelagicus BRAMLETTE and RIEDEL, n. sp. — M. N. BRAMLETTE, W. R. RIEDEL: 

Stratigrahpic value of Discoaster e tc , p. 392, pi. 39, fig. 2a, b. 
Coccolithus eopelagicus (BRAMLETTE and RIEDEL) — M. N. BRAMLETTE, F. R. SULLIVAN: 

Coccolithophorids and related nannoplankton e tc , p. 141. 

There are scarce occurrences of the species in all thanatocenoses. It is highly 
resistant. Both discs show effects of selective dissolution. Specimens from weathered 
sediments show markedly etched outer edges of lamellae, forming the discs and the 
centrál area (Fig. 3). 

Coccolitb'js pelagicus (WALLICH) SCHILLER 
PI. XXXVII, Fig. 1, 2, 6, 7 
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1877 Coccosphaera pelagica WALLICH — O. C. WALLICH : Observations on the coccosphaera e tc , p. 
348, pi. 17, fig. 1 

1930 Coccolithus pelagicus (WALLICH) SCKÍLLER —J. SCHILLER in L. RABENHORSTS Kryptogamenflora 
etc , p. 91, fig. 246. 

The species belongs to the richest group in the whole profile owing to its high 
resistance. Partially damaged placcoliths may be results of etching and of mechanical 
activity which is very Iikely as regards flysch sediments. 

Cyclococcolithus formosus KAMPTNER 
PI. XXXVIII, Fig. 2 , 3 , 4 ; PI. XLIV, Fig. 8 

1963 Cyclococcolithus formosus nov. spec — E. KAMPTNER : Coccolithineen Skeletreste e tc , p. 163, pi. 
2, fig. 8, text — fig. 20 

1966 Cyclococcolithus lusitanicus (BLACK) — W. W. HAY, H. P. MOHLER, M. E. W A D E : Calcareous 
nannofossils e tc , p. 390, pi. 7, fig. 3—6. 

1971 Cyclococcolithina formosa (KAMPTNER WILCOXON — J. A. WILCOXON: Cyc/ococco/ithi'na 
WILCOXON, nom. nov. e tc , p. 390, pi. 7, fig. 3, 6. 

It is the most frequent species in the studied thanatocenoses. In spite of its high 
restivity its placcoliths are variably preserved (well preserved to isolated discs). 
Strongly damaged specimens might háve been redeposited from older sediments. 
Specimens from weathered layers háve typically etched lamellae like the species 
Coccolithus eopelagicus (PI. XXXVII, Fig. 2). 

Chiasmolithus grandis (BRAMLETTE et RIEDEL) HAY, MOHLER et WADE 

PI. XXXIX, Fig. 1,2 

1954 Coccolithus grandis BRAMLETTE et RIEDEL, n. sp. — M. N. BRAMLETTE, W. R. RIEDEL: 

Stratigraphic value e tc , p. 391, pi. 38, fig. 19. 
1966 Chiasmolithus grandis — W. W. HAY, H. P. MOHLER, M. E. WADE : Calcareous nannofossils e tc , 

p. 388. 

Large, easily identifiable placcoliths are well preserved, with almost intact cross 
bridges and usually dissolved grills. The species is frequent in 3 assemblages (points 
C 2, C 3, C 4). The negatíve relation of this species to discoasters is evident on all 
specimens. 

Chiasmolithus gigas (BRAMLETTE et SULLIVAN) HAY, MOHLER et WADE 

1961 Coccolithus gigas BRAMLETTE et SULLIVAN, new spec — M. N. BRAMLETTE, F. R. SULLIVAN: 
Coccolithophorids and related nannoplankton e tc , p. 140, pi. 1, fig. 7 a—d. 

1966 Chiasmolithus gigas — W. W. HAY, H. P. MOHLER, M. E. WADE : Calcareous nannofossils etc. 
p. 388. 

The species was only found in 2 assemblages (points C 3, C 7) in slide preparates. 
Very scarce specimens showed partly or completely destroyed cross bridges. The 
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species is associated to the biozone NP 15 and it is evidently redeposited in the 
studied sediments. 

Reticulofenestra umbiíica (LEVIN) MARTINI et RITZKOWSKI 
PI. XXXIX, Fig. 3, 4, 5 

1965 Coccolithus umbilicus LEVIN n. sp. — H. L. LEVIN : Coccolithophoridae and related etc. P. 264 pi 
4, fig- 2 

1968 Reticulofenestra umbiíica (LEVIN) nov. comb. — E. MARTINI, S. RITZKOWSKI : Was ist das e tc , p. 
20, pi. 1, fig. 11, 

The species is scarce in all thanatocenoses. Placcoliths are variably damaged 
(destroyed centrál grill in all specimens, variably corroded disc margins, destruction 
of both discs). 

Cyclicargolithus tloridanus (ROTH et HAY) BUKRY 
PI. XXXVIII, Fig. 6 

1967 Coccolithus tloridanus ROTH et HAY, n. sp. — W. W. HAY, et al.: Calcareous nannoplankton 
zonation e tc , p. 445, pi. 6, fig. 1—4. 

1967 Cyclococcolithus neogammation BRAMLETTE et WILCOXON, n. sp. — M. N. BRAMLETTE, 1. A. 

WILCOXON: Middle Tertiary nannoplankton e tc , p. 104, pi. 1, fig. 1—3, pi. 4, fig. 3, 5. 
1970 Cyclococcolithus tloridanus (ROTH et HAY) n. comb. — P. A. R O T H : Oligocene calcareous 

nannoplankton e tc , p. 854, pi. 5, fig. 6. 

The species is scarce in most thanatocenoses. Placcoliths are quite well preserved. 
Proximal discs are more damaged than distal. They are always connected. 

Cyclotbella sp. 
PI. XXXVIII, Fig. 5 

Circular placcoliths with a large centrál aperture, a narrow distal disc reminding of 
the species Coronocyclusprionion (DEFLANDRE et FERT) STRADNER occurred scarcely 
in almost all assemblages. 

Discoaster barbadiensis TAN SIN HOK 
Pi. XLIII, Fig. 1, 2, 3, 5 

1927 Discoaster Barbadiensis nov. spec typ — TAN SIN HOK : Over de samenstelling e tc , p. 119, pi. 2, 
fig. 3,4. 

1954 Discoaster barbadiensis TAN, sens. emend. — M. N. BRAMLETTE, W. R. R IEDEL : Stratigraphic 
value etc. p. 389, pl. 39, fig. 5a, b. 

The species occurs in all thanatocenoses and belongs among the most frequent 
forms of the whole profile. Besides typical specimens there are also transitional 
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forms to the species Discoaster saipanensis BRAMLETTE et RIEDEL with less rays (9) 
whose ends form a lesser angle than those of typical specimens (Pl. XLIII, Fig. 4). All 
asteroliths háve secondary calcite on rays. On some specimens the calcite surfaces 
are etched in small pits, most likely by surface waters penetrating into exposed 
Paleogene sediments (Pl. XLIII, fig. 1,5). 

Discoaster bifax BUKRY 
Pl. XL, Fig. 7, 8 

1971 Discoaster bifax n. sp. — D. BUKRY: Cenozoic calcareous nannofossils e tc , p. 313, pl. 3, fig. 
6—11. 

Small asteroliths of this species occur scarcely but they are well preserved. 
Secondary calcite forms euhedral crystal surfaces on rays. Diagnostic characters are 
not covered, only the asterolith gets thicker. 

Discoaster binodosus MARTINI 

Pl. XLI, Fig. 5 ; Pl. XLII, Fig. 6 

1958 Discoaster binodosus binodosus n. ssp. — E. MARTINI : Discoasteriden und verwandte Formen 
e tc , p. 361, pl. 4 fig. 18 a, b. 

Scarce asteroliths are strongly recrystallized and mechanically damaged. Seconda­
ry calcite covers diagnostic characters almost completely. According to the way of 
preservation they are allochthonous in thanatocenoses. 

Discoaster detlandrei BRAMLETTE et RIEDEL 

Pl. XLI, Fig. 3, 4 

1954 Discoaster detlandrei BRAMLETTE et RIEDEL n. sp. — M. N. BRAMLETTE, W. R. RIEDEL: 

Stratigraphic value e tc , p. 399, pl. 39, fig. 6, text — fig. 1. 

With the exception of points C 8 and C 9 the species is present scarcely in all 
thanatocenoses. Asteroliths are covered with a thick layer of secondary calcite which 
in extréme cases covers the bifurcated ends of rays. So the rays become elongated 
heart-shaped (Pl. XLI, Fig. 3). Discoaster trinus described by Stradner and 
depicted 6-rayed asteroliths of Discoaster colleti (PAREJAS) BERSIER are recrystalli­
zed specimens of Discoaster detlandrei (1961; p. 79, Pl. 13, fig. 1,2; Pl. 14, fig. 1,2). 

Discoaster mirus DEFLANDRE 

Pl. XLI, Fig. 1, 2 

1952 Discoaster mirus n. sp. — G. DEFLANDRE in P. P. GRASSE, p. 465, fig. 326. 
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Scarce specimens of this species are covered with a thick layer of secondary calcite. 
Species determination is only possible according to the number of rays (more than 6) 
and their narrow heart-like shape. 

Discoaster nonaradiatus KLUMPP 

Pl. XLI, Fig. 6 

1953 Discoaster nonaradiatus n. sp. — B. KLUMPP : Beitrag zur Kenntniss e tc , p. 383, fig. 3/5. 
1953 Discoaster heptaradiatus n. sp. var. — B. KLUMP: Ibidem. p. 383, Pl. 16, fig. 5 
1953 Aga/mafoasrer septemradiatus n. sp. B. KLUMMP: Ibidem, p. 384, PI. 16, fig. 7, 8, text-fig. 4, 1. 

Scarce, usually 8-rayed asteroliths resemble the form denoted by B. KKLUMPP as 
Aga/mafoaster septemradiatus (1953, text — fig. 4, 1). The specimens are quite 
large. Secondary calcite caused the heart-like shape of rays like in discoasters with 
bifurcated ray ends. Their originál shape is approximately preserved. 

Discoaster saipanensis BRAMLETTE et RIEDEL 

Pl. XLIII, Fig. 4 ; Pl. XLI V, Fig. 5 

1954 Discoaster saipanensis BRAMLETTE et RIEDEL n. sp. — M. N. BRAMLETTE, W. R. RIEDEL: 

Stratigraphic value e tc , p. 398, Pl. 39, fig. 4. 

The 5—8-rayed asteroliths with simple rays cannot be exactly determined because 
of poor preservation. All specimens show the samé types of chemical and diagenetic 
changes as Discoaster barbadiensis, namely growth of secondary euhedral crystal 
surfaces on rays, and some also etched pits on the surfaces. These phenomena cover 
diagnostic characters and it is impossible to say with súre that they represent 
Discoaster saipanensis or Discoaster sublodoensis with damaged ray ends or large 
specimens of Discoaster lodoensis. 

Discoaster cf. tani BRAMLETTE et RIEDEL 
Pl. XLII, Fig. 6 
1954 Discoaster tani BRAMLETTE et RIEDEL n. sp. — M. N. BRAMLETTE, W. R. RIEDEL : Stratigraphic 

value e tc , p. 397, Pl. 39, fig. 1. 

5—6-rayed asteroliths with longer, narrower, non-widened rays are ranged to this 
species. Since all šuch forms háve rays covered with secondary calcite hiding 
diagnostic characters, they may also comprise asteroliths of narrow-rayed species 
with broken bifurcated ends of rays. 

Discoaster wemmelensis ACHUTHAN et STRADNER 

Pl. XL, Fig. 1—6, Pl. XLIV, Fig. 8b 

1969 Discoaster wemmelensis nov. spec. — M. W. ACHUTHAN, H. STRADNER : Calcareous nannoplan­
kton e tc , p. 5, Pl. 4, fig. 3, 4, text-fig. 2. 
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Scarce on most localities. Asteroliths are mostly well preserved. Secondary calcite 
did not changed their outlook but caused unusually large size of some specimens. 
(See Fig. 6 in Plate XL and Fig. 8 in Plate XLIV). 

Discoaster cf. lodoensis BRAMLETTE et RIEDEL 
Pl. XLIV, Fig. 1 , 2 , 3 , 4 , 6 , 7 

1954 Discoaster lodoensis BRAMLETTE et RIEDEL, n. sp. — M. N. BRAMLETTE, W. R. RIEDEL: 
Stratigraphic value etc. 

Almost all studied sequences contain massive, 5—8-rayed asteroliths covered with 
a thick layer of secondary calcite. Exact species determination is not possible, 
although according to size and number of rays the asterolith might be ranged to the 
species Discoaster lodoensis. According to some authors the secondary calcite may 
enlarge the size of asteroliths even three times (D. BUKRY 1971, S. W. WISE 1973). 
But the large, strongly damaged specimens from points C 5 and C 6 evidently belong 
to Discoaster lodoensis. Their preservation and the species composition of thanato­
cenoses are indicative of their redeposition from older sediments. 

Conc lus ion 

Calcareous nannoplankton from the studied profile represents an assemblage of 
warm pelagic sea water. According to the degree of preservation, species diversity 
and character of sediments the assemblage deposited in an Eolithic zóne. During 
sedimentation and early diagenesis, less resistant species dissolved partly or comple-
tely and resistant forms, mainly discoasters got covered with secondary calcite. 

The nannoflora is stratigraphically ranged to the subzone Discoaster bifax 
representing the lower part of the biozone Reticulofenestra umbiíica CP 14 accor­
ding to D. BUKRY (1973) or the interval between the upper part of the biozone NP 15 
Nannotetrína alata and the lower part of the biozone NP 16 Discoaster tani nodifer 
according to E. MARTINI (1971). 
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Vápnitý nanoplanktón stredného eocénu Západných Karpát 

Resumé anglického textu 

V práci sú uvedené výsledky štúdia vápnitého nanoplanktónu z profilu strednoeocénnymi pestrými 
flyšovými sedimentmi z oblasti na z. od Žiliny (lok. Hradisko). Vzorky odobraté z 10 polôh poskytli 
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3,4 Discoaster detlandrei BRAMLETTE et RIEDEL. Variably recrystallized asteroliths. The more intensely 
overgrowth specimen on Fig. 3 has already cordate rays. Magn. 3000x, 4000X. 

5 Discoaster binodosus MARTINI. Secondary calcite covers almost completely the lateral knots. Magn. 
4500 x. 

6 Discoaster nonaradiatus KLUMPP. Magn. 4500x. 
7, 8 Discoaster saipanensis BRAMLETTE et RIEDEL. Magn. 4000x, 3500x. 

Plate XLII 
1—8 Intensely recrystallized discoasters. Secondary calcite layer covered diagnostic characters. Fig. 4 

Probably Discoaster binodosus MARTINI, Fig. 6 probably Discoaster tani BRAMLETTE et RIEDEL. 
Magn. 4000x, 4000x, 5000x, 4000x ,4000x , 4000x, 5000x, 3000x. 

Plate XLIII 
1, 2, 3, 5 Discoaster barbadiensis TAN SIN HOK. On specimens 1 and 5 secondary calcite is etched by 

surface waters. Magn. 8000x, 4500x, 4500x, 4000x. 
4 Discoaster saipanensis BRAMLETTE et RIEDEL. Hollows on asterolith are traces after post-over-

growth dissolution. Magn. 9000x. 

Plate XLIV 
1 4, 6, 7 Discoaster cf. /odoensís BRAMLETTE et RIEDEL. All asteroliths are intensely damaged. Magn. 

4500X, 5000x, 4500X, 4000x, 4000X, 4000x. 
5 Discoaster saipanensis BRAMLETTE et RIEDEL. Magn. 5000x. 
8 Cyclococcolithus formosus KAMPTNER a Discoaster wemmelensis ACHUTHAN et STRADNER. Magn. 

4000 x. 

All photographs were made on scanning electron microscope JSM U3 in D. Štúr Inštitúte of Geology in 
Bratislava. Operators : K. Sebor and M. Svec. 
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Západné Karpaty, sér. paleontológia, 9, P. 99—109, Geol. Úst. D. Štúra, Bratislava, 1984 

Ružena Lehotayová 

Lower Míocene calcareous nannoflora 
of the West Carpathians 
10 Pls. (XLV—LIV), Slovák summary 

A bs t rac t . Presented are results of the study of calcareous nannoflora (by scanning-electron microscopy) 
from Lower Miocene sediments of the West Carpathians. Calcareous nannoplankton of the studied 
localities is well correlable with nannoflora of biozones NN 2 — Discoaster druggi and NN 4 — 
Helicosphaera ampliaperta (according to zonation by E. MARTINI 1971). The sediments under study are 
ranged to the regional stages Eggenburgian and Karpathian. 

We studied Lower Miocene marine sediments from surficial and drilling materials 
from the areas of Central Považie and the �������	�O�0�(�4�8�1�( �1�5�9�2�0�4�( �+�,�6�7�,�8�8�0�5�4 ���2�5�*�� 
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1965. Paleontological investigations of some localities were performed by M. 
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���������A�����	 �1���� �� �)�*�7�*�5�1�.�2�*�) �7�-�* �+�3�0�0�3�:�.�2�, �6�4�*�(�.�*�6�� 

������ 



Coccolithus eopelagicus (BRAMLETTE et RIEDEL) BRAMLETTE et SULLIVAN 
Coccolithus pelagicus (WALLICH) SCHILLER 
Coronosphaera mediteranea (LOHMANN) GAARDER 
Cyclococcolithus rotula KAMPTNER 
Cyclicargolithus tloridanus (ROTH et HAY) BUKRY 
Helicosphaera carteri (WALLICH), KAMPTNER 
Pontosphaera multipora (KAMPTNER), ROTH 
Reticulofenestra bisecta HAY—MOHLER—WADE 
Reticulofenestra pseudoumbilica (GARTNER) GARTNER 
Diafomaceae 

The samples from the surficial exposure of the loc. � �4�F�K�7�=�C ���D�;�2�,�. �,�7�6�;�*�2�6�.�- 
�*�:�:�.�5�+�4�*�0�.�: �>�2�;�1 �;�1�. �/�7�4�4�7�>�2�6�0 �:�8�.�,�2�.�:�� 

�������������
���������������� �����
���������� �����"���������"�����"�%���� ���������������"�� 
���������	���������������������� �����	���������� ������� �$�� �)� �&�� 

���������	���������������������� ������������ �"� �$�� 
���������	���������������� ���������������������� �����"���������$�$�� �.�; �'������� �(� ���� ���%���"�) 
���������	���������������� ���������������
���� �����"�$������ 
���������
�����	�������������� �����	�������������� �����������������"���� �"� �$�� �*�6�- 
�#�8�I�/�+�3�4���/�,�.�9�7�2�4�3���4�6�2�9�7����� �@�����/�������� �+�8 �!�"� ��������� �� ��� ���������"�"�� �+�8 �$���������%���� 

���'�6�5�'�8�.�/�'�3 �)�'�1�)�'�6�+�4�9�7 �3�'�3�3�4�,�1�4�6�' �)�4�2�5�6�/�7�/�3�- �8�.�+ �'�(�4�:�+ �8�'�<�'�� �;�'�7 �'�1�7�4 �/�3 �5�+�1�/�8�+�7 
�,�6�4�2 �8�.�+ �(�4�6�+�.�4�1�+�7 �������� ���1�4�)�� ���4�*�1�9�F�'�3�=�� �*�+�5�8�. �	�����������B�	�������� �2�� �'�3�* �������	�� ���1�4�)�� 
���4�6�H�'�3�=�� �*�+�5�8�. �	�	�
�����B�
�
���� �2���� 

�"�.�+ ���4�;�+�6 ���/�4�)�+�3�+ �4�, �8�.�+ ���'�3�*�1�4�:�7�0�? �0�4�8�1�/�3�' �*�+�5�6�+�7�7�/�4�3 �;�'�7 �7�8�9�*�/�+�* �2�4�7�8 
�8�.�4�6�4�9�-�.�1�= �(�= �#�� �������	�����
�� ���� �������� ������ �������������
���� ���� ������������ �
�� �����G���#���� ���� ������������ 
�"�� �E�������������!������ � �� ���������"���&���#�C�� ���� ����� �����#�� �'�� �4���� �/�3 �	�������� �"�.�+ �2�'�6�1�= �'�3�* �7�'�3�*�= 
�)�1�'�=�7 �'�3�* �7�'�3�*�7 �)�4�3�8�'�/�3 �(�6�'�)�0�/�7�. �'�3�* �2�'�6�/�3�+ �2�/�)�6�4�'�7�7�+�2�(�1�'�-�+�7�� �)�.�'�6�'�)�8�+�6�/�>�/�3�- �8�.�+ 
���4�;�+�6 ���/�4�)�+�3�+ �B ���-�-�+�3�(�9�6�-�/�'�3 �/�3 �' �(�+�1�8 �(�+�8�;�+�+�3 �8�.�+ �:�/�1�1�'�-�+ �&�.�J�3�B �I�*�<�:�* �7�6 �;�1�. 
�:�7�<�;�1 �*�6�- �;�1�. �=�2�4�4�*�0�. ���9�.�A�*�6�@ �7�6 �;�1�. �>�.�:�;�� 

�&�� �����#�!���"����� �&�� ������������ �9�.�,�7�9�-�.�- �;�1�. ���7�>�.�9 ���2�7�,�.�6�. �����0�0�.�6�+�<�9�0�2�*�6�� �*�4�:�7 �2�6 �;�1�. 
���7�9�6�7�6�2�;�9�2�*�6�:�3�* �3�7�;�4�2�6�* ���-�.�8�9�.�:�:�2�7�6�� �2�6 �;�1�. ���6�. ���7�=�B ���.�1�7�;�* �F �!�7�-�1�9�*�-�2�. �F 
���7�=�B�3�@�� �$�1�. �+�.�-�: �>�.�9�. �6�7�; �:�;�<�-�2�.�- �/�7�9 �,�*�4�,�*�9�.�7�<�: �6�*�6�6�7�/�4�7�9�*�� 

���9�*�,�3�2�:�1 ���0�0�.�6�+�<�9�0�2�*�6 �+�.�-�: �2�6 �;�1�. �*�9�.�* �7�/ �&�.�J�3�B ���*�<�:�*�� �-�9�2�4�4�.�- �+�@ �+�7�9�.�1�7�4�.�: 
�������	 ���-�.�8�;�1 ���������F������ �5���� �I�����
 ���-�.�8�;�1 �	���������F�	�������� �5�� �*�6�- �I������ ���-�.�8�;�1 
�	���F�
 �5�� �-�2�- �6�7�; �,�7�6�;�*�2�6 �,�*�4�,�*�9�.�7�<�: �6�*�6�6�7�8�4�*�6�3�;�7�6�� 

���2�,�*�,�.�7�<�: �0�9�.�@���0�9�.�.�6 �,�4�*�@�: �>�2�;�1 �5�*�9�2�6�. �/�7�9�*�5�2�6�2�/�.�9�: �,�7�6�;�*�2�6�.�- �9�2�,�1 �,�*�4�,�*�9�.�7�<�: 
�*�:�:�.�5�+�4�*�0�.�: ���4�7�,�� �&�.�J�3�B ���*�<�:�*�� �+�7�9�.�1�7�4�. �I�I���
�� �-�.�8�;�1 �	�
�������F�	�
�����
���� 
�	�	�
���	���F�	�	�
���
�� �5�� �	�����������F�	�������	�� �5���� 

���6 �>�.�4�4 �8�9�.�:�.�9�=�.�- �6�*�6�6�7�*�:�:�.�5�+�4�*�0�.�: �;�1�. �/�7�4�4�7�>�2�6�0 �;�*�?�* �-�7�5�2�6�*�;�.�-�� 
�����	�	�������������� �������������
���	���� �����"���������$�$�����"������������ ���"���������$�$�� �.�; �#�%�������&���� 
�����	�	�������������� ���������
���	���� ���'�������������� �#�������������" 
�����	�����	�����
�������������� �����������
�������� � � �" �  �$�� �.�; � � � � � ) �� ���%���"�) 
�����	�����	���	�	�������������� �������������������� �����%�"�"���) �.�; ������������������ �������!�$�����" 
�������	������������ �
�����������
������ ���"���������$�$�� �.�; �"���������� 
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Helicosphaera ampliaperta BRAMLETTE et WILCOXON 
Helicosphaera carteri (WALLICH) KAMPTNER 
Microrhabdulus decoratus DEFLANDRE 
Pontosphaera multipora (KAMPTNER) ROTH 
Reticulofenestra bisecta (HAY, MOHLER WADE) ROTH 
Reticulofenestra excavata LEHOTAYOVA 
Reticulofenestra minutá ROTH 
Reticulofenestra umbilica (LEVIN) MARTINI et RITZKOWSKI 
Reticulofenestra sp. 

Geológie structure of the ���.�$�;�0�)�6 �)�-�1�*�(�,�  �#�$�.�/�$�0�0�(�-�, �4� �0 �0�1�2�#�(�$�# �!�5 �+� �,�5 � �2�1�'�-�/�0 
������ ���������� �����	���� ���� ���������������: �����
���!�� ���������!�� ���� ���������� �������� � �� �-������ ���'�$ �+�-�0�1 
�1�'�-�/�-�2�&�' �(�,�3�$�0�1�(�&� �1�(�-�,�0 �4�$�/�$ �.�$�/�%�-�/�+�$�# �!�5 �� �� �������� � �,�# �  �"�-�*�*�$�"�1�(�3�$ �-�% � �2�1�'�-�/�0���0�.�$��
�"�(� �*�(�0�1�0 �(�, �����
���� ���"�"�-�/�#�(�,�& �1�- �1�'�$�(�/ �/�$�0�2�*�1�0 �1�'�$ ���&�&�$�,�!�2�/�&�(� �, �0�$�#�(�+�$�,�1�0 �-�% �1�'�$ ���.�$�;�0�)�6 
�)�-�1�*�(�,�  �#�$�.�/�$�0�0�(�-�, �-�,�*�5 �.�/�$�0�$�/�3�$�# �(�, �1�'�$ �%�-�/�+ �-�% �#�$�,�2�#� �1�(�-�, �/�$�*�(�"�1�0 �(�, �1�'�$ �0�-�2�1�'�$�/�, 
�.� �/�1 �-�% �1�'�$ �#�$�.�/�$�0�0�(�-�, �(�, �1�'�$ �3�(�"�(�,�(�1�5 �-�% ���*�-�3�$�,�0�)�7 �P�*�9�5�7�;�@�� �:�7�<�;�1 �7�/ �L�.�4�7�=�,�. �<�8 �;�7 
���-�3�6�O�7�=�,�. �*�6�- �6�.�*�9 ���<�K�2�6�,�.�� 

�#�1�. �*�6�*�4�@�A�.�- �:�*�5�8�4�.�: �/�9�7�5 �;�1�.�:�. �:�<�9�/�2�,�2�*�4 �.�?�8�7�:�<�9�.�: �>�.�9�. �6�7�; �:�<�2�;�*�+�4�. �/�7�9 �;�1�. 
�:�;�<�-�@ �7�/ �,�*�4�,�*�9�.�7�<�: �6�*�6�6�7�/�4�7�9�* �*�6�- �-�2�- �6�7�; �.�6�*�+�4�. �+�2�7�:�;�9�*�;�2�0�9�*�8�1�2�,�*�4 �,�7�9�9�.�4�*�;�2�7�6�: �;�7 
�6�*�6�6�7�*�:�:�.�5�+�4�*�0�.�: �7�/ �;�1�. �9�.�0�2�7�6�*�4 �:�;�*�0�. ���0�0�.�6�+�<�9�0�2�*�6�� ���; �2�: �;�1�. �:�*�5�C �>�2�;�1 �:�.�-�2�5�.�6�;�: 
�7�/ �;�1�. ���;�;�6�*�6�0�2�*�6 �2�6 �;�1�. �*�9�.�* �<�6�-�.�9 �:�;�<�-�@�� 

���*�9�8�*�;�1�2�*�6 �+�.�-�: �*�9�. �2�6 �;�1�. �& �*�6�- �" �8�*�9�;�: �7�/ �;�1�. ���8�.�Q�:�3�B �3�7�;�4�2�6�* �-�.�8�9�.�:�:�2�7�6�� � � �� 
�%���"�" ������������ �-�2�=�2�-�.�- �;�1�. ���*�9�8�*�;�1�2�*�6 �:�.�-�2�5�.�6�;�: �;�7 �+�9�*�,�3�2�:�1 ���1�@�8�7�:�*�4�2�6�.�� �*�6�- �5�*�9�2�6�.�� 
�#�1�. �;�>�7 �/�*�,�2�.�: �*�9�. �*�+�7�=�. �.�*�,�1 �7�;�1�.�9 �2�6 �;�1�. �5�7�:�; �8�*�9�; �7�/ �;�1�. ���8�.�Q�:�3�B �3�7�;�4�2�6�* 
�-�.�8�9�.�:�:�2�7�6�� ���9�*�,�3�2�:�1 �+�.�-�: �9�.�8�9�.�:�.�6�;�.�- �+�@ �;�1�. �:�7���,�*�4�4�.�- �9�A�.�1�*�3�2�* �+�.�-�: ���7�6�,�7�8�1�7�9�* 
�+�.�-�:�� �%�� �N���������%���� �����
���� �*�9�. �-�7�>�6�� �;�1�.�@ �*�9�. �7�=�.�9�4�*�2�6 �+�@ �;�1�. �5�*�9�2�6�. ���9�;�D�K �:�*�6�-�@ �+�.�-�: 
�*�6�- �1�2�0�1�.�9 �<�8 �*�9�. �5�*�9�4�@ �:�.�* �,�4�*�@�: �*�6�- �*�4�.�<�9�2�;�.�: ���:�,�1�4�2�.�9���� ���7�9 �;�1�. �:�;�<�-�@ �7�/ �,�*�4�,�*�9�.�7�<�: 
�6�*�6�6�7�/�4�7�9�* �5�7�:�; �:�<�2�;�*�+�4�. �>�.�9�. �:�,�1�4�2�.�9�� �*�6�- �:�,�1�4�2�.�9���:�*�6�-�@ �+�.�-�: �,�9�7�8�8�2�6�0 �7�<�; ������ �7�/ 
���<�K�2�6�,�.�� �� �7�/ �;�1�. �4�7�,�*�4�2�;�2�.�: � �E�;�7�9�� ���7�4�6�C �"�;�9�1�B�9�. �*�6�- �"�� �7�/ ���7�-�9�M ��� �+�$�R�� 

�#�1�. �+�.�:�; �8�9�.�:�.�9�=�.�- �*�6�- �9�2�,�1�.�:�; ���*�9�8�*�;�1�2�*�6 �,�*�4�,�*�9�.�7�<�: �6�*�6�6�7�/�4�7�9�* �>�*�: �2�6 �:�*�5�8�4�.�: 
�/�9�7�5 �;�1�. �=�2�,�2�6�2�;�@ �7�/ � �E�;�7�9 ���+�7�9�.�1�7���.���������-�.�8�;�1 �����G���� �5�����#�1�.�6�*�6�6�7�*�:�:�.�5�+���*�0�.�2�: 
�9�.�8�9�.�:�.�6�;�.�- �+�@ �;�1�. �:�8�.�,�2�.�:�� 
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In the Rimavská kotlina depression M. �����J���%�G ������������ �:�-�+�7�:�,�-�, ���7�?�-�: ���1�7�+�-�6�- 
�����9�=�1�<�)�6�1�)�6�� �;�-�,�1�5�-�6�<�; �1�6 �*�)�;�)�4 �,�-�<�:�1�<�)�4 �+�7�6�/�4�7�5�-�:�)�<�-�; �+�7�6�<�)�1�6�1�6�/ �5�7�4�4�=�;�+�; �1�6 
�) �?�1�,�-�: �>�1�+�1�6�1�<�A �7�. �I�)�.�C�:�1�3�7�>�7�� �)�6�, �4�)�<�-�: ���� � ��� �  �������
���� �)�6�, ���� �%�����7�>�� �������������� 
�*�)�;�1�6�/ �D�8�7�6 �5�1�7�/�A�8�;�1�6�-�; �.�:�7�5 ���:�-�<�3�)�� ���7 �7�<�0�-�: ���7�?�-�: ���1�7�+�-�6�- �����/�/�-�6�*�=�:�/�1�)�6 �F 
���)�:�8�)�<�0�1�)�6�� �;�-�,�1�5�-�6�<�; �?�-�:�- �.�7�=�6�, �1�6 �<�0�1�; �)�:�-�)�� 

�#�0�- ���/�/�-�6�*�=�:�/�1�)�6 �;�-�,�1�5�-�6�<�; �?�-�:�-�� �:�-�>�-�)�4�-�, �1�6 �<�0�- �)�,�2�)�+�-�6�< ���-�:�7�>�C �>�:�+�0�7�>�1�6�) 
�0�1�/�0�4�)�6�,�� ���-�<�)�1�4�-�, �/�-�7�4�7�/�1�+�)�4 �1�6�>�-�;�<�1�/�)�<�1�7�6�; �?�-�:�- �8�-�:�.�7�:�5�-�, �<�0�-�:�- �*�A ���� �%���"�" �F ���� 
������������ ���������	���� �#�0�-�A �,�1�;�<�1�6�/�=�1�;�0�-�, �<�0�-�:�- �) �8�:�-�4�1�5�1�6�)�:�A �4�1�<�0�7�;�<�:�)�<�1�/�:�)�8�0�1�+ �=�6�1�< �7�. �<�0�- 
���&�7���'�+�1�+ �#�+�-�)���/�&�+�* ���$�-�"�3 �!�&�.�&�*�/�"�$�-���/�&�*�$ � ���(� ���-�"�+�0�. �.� �%�(�&�"�-���(�&�'�" �.���*�!�.�/�+�*�"�.���� 

���%�" �#�+�-�)���/�&�+�* �&�. �&�* �/�%�" �2�%�+�(�" �
�"�-�+�1�4 �1�-� �%�+�1�&�*�� �%�&�$�%�(���*�! ���*�! �&�/ � �+�*�/���&�*�. 
�.�,�+�-���!�&� ���( �)���-�&�*�" �#���0�*���� ���/�. ���$�$�"�*���0�-�$�&���* ���$�" �2���. �,�-�+�1�"�! ���3 �#�+�-���)�&�*�&�#�"�-�. ������ 
������������������ ���
�	���� ���*�! � ���(� ���-�"�+�0�. �*���*�*�+�#�(�+�-�� ������ �������������������� ���
�	������ 

� � �� �������� �6 ���� �������
���� �!�&�.�/�&�*�$�0�&�.�%�"�! �+�/�%�"�- �&�*�#�+�-�)���( �(�&�/�%�+�.�/�-���/�&�$�-���,�%�&�  �0�*�&�/�. �&�* �/�%�" 
�"���.�/�"�-�* �,���-�/ �+�# �/�%�" �
�"�-�+�1�4 �1�-� �%�+�1�&�*�� �%�&�$�%�(���*�!�� �*���)�"�(�3�� �/�%�" ���4�(�+�1 ���"�!�. �����"�!�!�"�! 
�.���*�!�.�/�+�*�"�.���� �/�%�" �����&�-�&�K�) �*�-�,�; ���+�7�)�:�;�-���/�:�)�1�6�-�, �;�)�6�,�;�<�7�6�-�; �?�1�<�0 �/�4�)�=�+�7�6�1�<�-���� 

�#�0�- �5�7�6�7�<�7�6�7�=�; �;�)�6�,�A �;�-�,�1�5�-�6�<�; �1�6 �<�0�- ���-�:�7�>�C �>�:�+�0�7�>�1�6�) �0�1�/�0�4�)�6�, �?�-�:�- �6�7�< 
�9�=�1�<�- �;�=�1�<�)�*�4�- �.�7�: �<�0�- �;�<�=�,�A �7�. �+�)�4�+�)�:�-�7�=�; �6�)�6�6�7�8�4�)�6�3�<�7�6�� ���7�;�<���;�)�5�8�4�-�; �?�-�:�- 
�.�7�;�;�1�4�4�-�;�; �7�: �+�7�6�<�)�1�6�-�, �8�7�7�:�4�A �8�:�-�;�-�:�>�-�, �1�6�,�-�<�-�:�5�1�6�)�*�4�- �6�)�6�6�7�.�7�;�;�1�4 �.�:�)�/�5�-�6�<�; 
���;�)�5�8�4�-�; �.�:�7�5 �;�=�:�.�1�+�1�)�4 �-�@�8�7�;�=�:�-�; �1�6 �<�0�- �>�1�+�1�6�1�<�A �7�. ���7�;�<�1�+�-�� � � � � � � � 
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������� 	 �� �������	�� �������� �)�� �7������ 

�!�-�8�-�)�<�-�, �)�6�)�4�A�;�-�; �7�. �;�7�5�- �;�)�5�8�4�-�; �;�0�7�?�-�, �<�0�)�< �<�0�-�A �+�7�6�<�)�1�6�-�, �:�1�+�0�-�: �)�;�;�-�5�*�4�)��
�/�-�; �;�=�1�<�)�*�4�- �.�7�: �;�<�:�)�<�1�/�:�)�8�0�1�+�)�4 �,�)�<�1�6�/ ���;�)�5�8�4�-�; �����
���� ���������� � � � � � � � � �� �����	�������� ���7�4�4�7��
�?�1�6�/ �)�:�- �;�1�/�6�1�.�1�+�)�6�< �)�;�;�-�5�*�4�)�/�-�;�� 
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���7�: �<�0�- �,�-�<�-�:�5�1�6�)�<�1�7�6 �7�. �*�1�7�;�<�:�)�<�1�/�:�)�8�0�1�+ �+�7�5�8�-�<�-�6�+�- �7�. �<�0�- �6�)�6�6�7�)�;�;�-�5�*�4�)�/�-�; 
�)�6�, �.�7�: �<�0�-�1�: �8�)�:�)�4�4�-�4�1�B�)�<�1�7�6 �<�7 ���/�/�-�6�*�=�:�/�1�)�6 �.�)�=�6�) �5�7�;�< �;�1�/�6�1�.�1�+�)�6�< �?�-�:�- �<�0�- �;�8�-�+�1�-�; 
�����������	�����
�� ������������ ���!���������#�#�� �-�< �&���������'���� �)�; �<�0�- �1�6�,�-�@ �<�)�@�7�6 �7�. �<�0�- �*�1�7�B�7�6�- ���� �	 
�����������	�����
�� ������������ �+�7�-�>�)�4 �<�7 �<�0�- ���/�/�-�6�*�=�:�/�1�)�6 �1�6 ���-�6�<�:�)�4 � �)�:�)�<�-�<�0�A�;�� �)�6�, ���
����������
�������	�
���	 �	���������	���
�����	 ���!���������#�#�� �-�< �&���������'������ ���
���������������
���
�������	 �
�����	���	���	 ����������
�#���(���%�� �)�8�8�-�)�:�1�6�/ �.�7�: �<�0�- �.�1�:�;�< �<�1�5�- �)�< �<�0�- �*�)�;�- �7�. �<�0�- �*�1�7�B�7�6�- ���� �	 �)�6�, �?�1�<�0 �<�0�- �4�)�;�< 
�7�+�+�=�:�:�-�6�+�-�; �?�1�<�0�1�6 �<�0�- ���7�?�-�: ���1�7�+�-�6�-�� 

���)�4�+�)�:�-�7�=�; �6�)�6�6�7�.�4�7�:�) �7�. �<�0�- ���)�;�<���"�4�7�>�)�3�1�)�6 �4�7�?�4�)�6�, �?�)�; �6�7�< �;�<�=�,�1�-�, �;�A�;�<�-�5�)�<�1��
�+�)�4�4�A�� �#�0�- �;�)�5�8�4�-�; �<�)�3�-�6 �,�=�:�1�6�/ �/�-�7�4�7�/�1�+�)�4 �5�)�8�8�1�6�/ �7�. �<�0�- ���)�;�<���"�4�7�>�)�3�1�)�6 ���-�7�/�-�6�- 
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(J. SENEŠ 1954) were analyzed by myself for a comparison to Lower Miocene fauna 
of the Karpathian. 

The samples from the locality Hlinné (grey fine-grained marls of surficial 
exposures Sš-74, Sš-73) contained poor nannoassemblages with dominánt Coccolit­
hus pelagicus (WALLICH) SCHILLER and scarce fragments of Cyclicargolithus florida-
nus (ROTH et HAY) BUKRY. 

Conc lus ion 

This is a presentation of the results of the study of Lower Miocene nannoplankton in 
single areas of the West Carpathians. 

In the studied area in the Lower Miocene it is possible to distinguish — besides the 
biozone NN-1 Triquestrorhabdulus carinatus (it is not yet defined exactly because 
we are not súre about the Paleogene/Neogene boundary) — also the biozones NN-2 
Discoaster druggi and NN-4 Helicosphaera ampliaperta (according to štandard 
zonation by E. MARTINI 1970). 

If the two determined biozones are applied to the regional stages of Central 
Paratethys, then the Lower Miocene sediments in the studied areas of the West 
Carpathians can be ranged to the regional stages Eggenburgian and Karpathian. 

Eggenburgian calcareous nannoplankton (biozone NN-2 Discoaster druggi) in the 
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�%������ ����� � ������������ �"�� �������������#� �������� ����������������� �� ���� �"���� �!�������������"���"������ ��� ���� ���� �����#�"�� 
����� ���$���� ���"���� �
������������ �������! ���� �"���� �
���#�'���H�%�1�< � �1�-�7 �%�1�( �7�,�) �D�%�.�9�-�'�) �&�)�(�6 �2�* �7�,�) 
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���6 �� �,�>�9�) �%�/�5�)�%�(�< �0�)�1�7�-�2�1�)�( �-�1 �7�,�) �6�7�8�(�-�)�( �"�)�6�7 ���%�5�3�%�7�,�-�%�1 ���7�,�) ���>�1�2�9�6�.�> 
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sediments represent a freshwater facies, they cannot be studied for calcareous 
nannoflora. 

Karpathian calcareous nannoflora (the upper part of the biozone NN-4 Helico­
sphaera ampliaperta) in most samples is poor, monotonous, with dominánt Coccolit­
hus pelagicus(the Bánovská kotlina: boreholeDB-15,depth68—69 m)the �������T�:�2�B 
�2�6�;�3�0�5�(�� �3�6�*�� ���<�Q�0�5�*�,�� �;�/�, ���(�:�;���"�3�6�=�(�2�0�(�5 �3�6�>�3�(�5�+�� �3�6�*�� ���3�0�5�5�C���� �!�0�*�/ �(�:�:�,�4�)�3�(�.�,�: 
�-�9�6�4 ���(�9�7�(�;�/�0�(�5 ���6�>�,�9 ���0�6�*�,�5�, �:�,�+�0�4�,�5�;�: �6�- �;�/�, ���B�5�6�=�:�2�B �2�6�;�3�0�5�(�� �0�� �,�� �-�9�6�4 �.�9�,�@ 
�:�(�5�+�@ �4�(�9�D�Q �-�9�6�4 �;�/�, �:�<�9�-�0�*�0�(�3 �,�?�7�6�:�<�9�, �6�5 �;�/�, �3�6�*�� ���,�R�,�9�0�*�, �(�5�+ �-�9�6�4 �+�9�0�3�3 �4�(�;�,�9�0�B�3 
�6�- �3�6�*�� ���,�R�,�9�0�*�,�� � �6�+�3�<�R�(�5�@�� �����	�U�(�5�@�� �#�/�, �)�,�:�; �7�9�,�:�,�9�=�,�+ �(�5�+ �4�6�:�; �(�)�<�5�+�(�5�; 
�*�(�3�*�(�9�,�6�<�: ���(�9�7�(�;�/�0�(�5 �5�(�5�5�6�-�3�6�9�( �0�: �0�5 �:�,�+�0�4�,�5�;�: �6�- �;�/�, ���7�,�T�:�2�B �2�6�;�3�0�5�( �+�,�7�9�,�:�:�0�6�5 
���3�6�*�� � �F�;�6�9���� 
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Plate LII 
1 Helicosphaera carteri (WALLICH) KAMPTNER, loc. Dežerice, prox. side, magn. 9000x . 
2 Helicosphaera carteri (WALLICH) KAMPTNER, loc. Dežerice, distal side, magn. 5000x. 
3 Coccolithus pelagicus (WALLICH) SCHILLER, loc. Dežerice, magn. 5000x . 
4 Coccolithus pelagicus (WALLICH) SCHILLER, loc. Dežerice, magn. 5000x . 
5 Coccolithus pelagicus (WALLICH) SCHILLER, coccosphere, loc. Dežerice, magn. 4 0 0 0 x . 

Plate LHI 
1 Reticulofenestra excavata LEHOTAYOVA, loc. Pôtor (borehole M-2, depth 21—22 m), distal side 

magn. 9000x . 
2 Coccolithus pelagicus (WALLICH) SCHILLER, loc. Pôtor (borehole M-2, depth 21—22 m), prox. side 

magn. 5000x. 
3 Cyclicargolithus floridanus ( R O T H et H A Y ) BUKRY, loc. Pôtor (borehole M-2, depth 21—22 m), prox. 

side, magn. 4500x . 
4 Pontosphaera multipora (KAMPTNER) R O T H , loc. Pôtor (borehole M-2, depth 21—22 m), prox side 

magn. 4500x . 
5 Helicosphaera ampliaperta BRAMLETTE et WILCOXON, loc. Pôtor (borehole M-2, depth 21—22 m), 

distal side, magn. 5000x . 

Plate LIV 
1 Reticu/ofenestra pseudoumbilica ( G A R T N E R ) GARTNER, loc. Pôtor (borehole M-2, depth 21—22 m), 

prox. side, magn. 10.000x. 
2 Thoracosphaera heiroi (LOHMANN) KAMPTNER a detail of test-wall structure, loc. Pôtor (borehole M-2, 

depth 21—22 m), magn. 5000x . 
3 Cyc/ococcoiifhus rotula (KAMPTNER) KAMPTNER, loc. Pôtor (borehole M-2, depth 21—22 m), magn 

14.000X. 
4 Thoracosphaera heimi (LOHMANN) KAMPTNER loc. Pôtor (borehole M-2, depth 21—22 m), maen 

7000x. 
5 Pontosphaera multipora (KAMPTNER) R O T H , loc. Pôtor (borehole M-2, depth 21—22 m), distal side, 

magn. 5000x. 
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Západné Karpaty, sér. paleontológia, 9, P. 111—130, Geol. Úst. D. Štúra, Bratislava, 1984 

Eva Planderová 

Sporomorphs and Planktón of the Karpathian 
from the Locality Dežerice 
1 text-fig., 11 Pls. (LV—LXV), Slovák summary 

A b s t r a c t . From the locality Dežerice I investigated several samples from the profile in the road cut 
behind the village (map 1). As to lithology there are grey calcareous inbedded marls with variable aleuritic 
admixture and sandy lamination on bedding planes. For palynological investigation I took samples from 
the whole profile, also vertically from various positions. I established that the samples richest in 
sporomorphs are found in the lower part of the outcrop in layers with carbonized remnants of plants. The 
higher layers were múch poorer in sporomorphs or contained marine planktón of dinoflagellates and algae 
only. The age of the studied beds is Karpathian. 

The village Dežerice is in Western Slovakia, 6 km NW of Bánovce n/Bebravou. The 
studied profile is in a road cut, 0,5 km NW of Dežerice. 

I háve examined samples from the profile (map 1) for the purposes of palynologi­
cal characteristic of marls from Dežerice. 

From the view of lithology they are grey stratified calcareous marls with variable 
aleuritic admixture and sandy lamination on their bedding planes. In the lower part 
of the exposure are dark-grey layers containing carbonized plánt remains (BRESTEN­
SKA, Guide-book of the 6,h European Colloquy on Micropaleontology). 

On the basis of microfauna (BRESTENSKA 1983) and nannoflora (LEHOTAYOVA 
1983) the marls from Dežerice are ranged to the Karpathian, i. e. the ZonesN 7—8 
(BLOW) and NN-1 (MARTINI). 

The samples for palynological examination were taken from the whole profile and 
from different layers in vertical sense. The samples with the greatest content of 
sporomorphs are from the lower part of the exposure from layers with carbonized 
plánt remains. Higher layers are poorer in sporomorphs or contain sea planktón: 
dinoflagellates and dasycladaceans. This may be indicative of sea deepening or of 
transgression during the deposition of marls from the lower parts upwards. 

Following are systematical ranging and morphological description of taxa of sea 
planktón, spores of Spermophyta and polien of seed plants. 

Morphological characteristic is in accordance with modem works by KRUTZSCH 
1962, 1967, 1970, 1971, NAGY 1969, THOMSON et PFLUG 1953, POTONIÉ 1960, 
THIELE-PFEIFFER 1979. 

R N D R . E. PLANDEROVA, C S C , Geologický ústav Dionýza Štúra, Mlynská dolina 1, Bratislava. 
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Fig. 1 Map of localities of sediments from area of Dežerice 



Pterospermella harti (SARJEANT 1960) (EISENACK 1973) 

PI. LV, Fig. 1 

1960: SARJEANT, W. A. S.: Pterospermopsis harti. S. 102, PI. 14, fig. 16, abb. 3. 

D e s c r i p t i o n : The capsula and the whole microplankton body are circular. The 
body size is 60—65 ix.Radial folds on the membráne are darker but not dark brown 
like on P. barbarae (GORKA) Eis., and smaller. 

O c c u r r e n c e : The species occurs in the Cretaceous, Paleogene — Lower 
Miocene. It is scarce in our materiál. 

Tasmanaceae 
Pleurozonaria WETZEL 1933 

Type genus Pleurozonaria globulus WETZEL 1933 

Pleurozonaria concinna (COOKSON et MANUM 1960) MÄDLER 1968 
PI. LV, Fig. 2, 3, PI. LVI, Fig. 2—3, PI. LVIII, Fig. 5 

1960: Crassosphaera concinna COOKSON et MANUM S. 6 (nou vidi). 
1968: Pleurozonaria concinna (COOKSON — MANUM) n. comb. MÄDLER. 

D e s c r i p t i o n : A round body, rangingfrom 80 to 100 (iin size. The body wall is 
3—4 (i thick. The whole body is covered with conical hexagonal projections. 

O c c u r r e n c e : The species is widely spread all over the Tertiary. SNOPKOVA 

(1981) found the species in the Upper Eocéne — Oligocene in the area around 
Štúrovo. It is quite frequent in our materiál. 

Pleurozonaria sp. 
PI. LVI, Fig. 1 

REMARK : The species is similar to P. concina (COOKSON et MANUM) MÄDLER 1965, 
only the exine thickness is greater — 6 u, It is scarce in the studied materiál. 

Tithodiscus NOREM 1955 

Titbodiscus sp. 
PI. LVIII, Fig. 1, 2; PI. LVI, Fig. 4, 6 

D e s c r i p t i o n : The circular body has the average size of 70 \i. The exine 
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thickness is 4—5 \i. The exine consists of tiny tubes aligned tightly next to one 
another. Beneath them is another dark irregular layer composed of thin tubes. The 
specimen cannot be ranged to the known species. It is quite frequent. 

Occurrence : In the Tertiary the whole genus is present. It is not in the Upper 
Miocene. 

PTERIDOPHYTA 

Lycopsida 
Lycopodiaceae 
Verrucingulatisporítes KEDVES 1961 

Type genus Verrucingulatisporítes verrucatus KEDVES 1961 

Verrucingulatisporítes granus granus W. KR. 1967 
PI. LX, Fig. 5 

1967: Verrucingulatisporítes granus granus W. KRUTZSCH PI. 44, Fig. 1—11. 

Descr ipt ion: A trilete spore, 30 u. in size, with conspicuous granulate sculpture 
and undulated cingulum. 

Occurrence : Its occurrence ranges from the Upper Oligocene to the Lower 
Miocene. In the Miocene of Central Paratethys it is absent in younger stages. It is 
scarce in our materiál. 

PTEROPSIDA 

Ophioglassales 
Leiotriletes (NAUM. 1937) R. POT. KR. 1954 
Genotypus L. sphaerotriangulus (LOOSE 1932), R. POT. KREMP 1954. 

Leiotriletes triangulus (MÚRR. PF.. 1962 ex KR. 1959) W. KR. 1962 
PI. LIX, Fig. 1 

1962: Leiotriletes triangulus W. KRUTZSCH PI. 5, figs 11—13. 

Descr ip t ion:A rounded triangular spore with a distinct Y-mark occupying 5/5 
of the spore body without thorus. Size: up to 35 \i. 

Occurrence : W. KRUTZSCH 1962 found it in Lower Miocene cyrene beds and 
brown-coal seams. The species is scarce in our materiál. 
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Leiotriletes adriennis R. POT. ( im.) KR. 1959 pseudomaximus (I h. Pf. 1953), 
KR. 1962 
PI. LIX, Fig. 2—3 

1962: Leiotriletes adriennis W. KRUTZSCH PI. I, Fig. 1. 

Descript ion : A rounded triangular spore. Size: 65—70 \i. A frequently open 
Y-mark occupies 1 /3 of the body. 

Occurrence: Lower-Middle Eocéne brown-coal basins, cyrene marls. In our 
country the species occurs in the Lower to Middle Miocene. 

Polypodiaceoisporites R. POT. 1956 

Type genus Polypodiaceoisporites speciosus (R. POT. 1934 b) R. POT. 1956 

Polypodiaceoisporites gracillimus NAGY 1963 

PI. LX, Fig. 7 

1963: Polypodiaceoisporites gracillimus NAGY E. PI. 1, figs 3—6. 

Descript ion : A trilete spore with a smooth cingulum ranging in size to 35 \i. 
Fine, distinctly verrucate structure extends into the cingulum. 

Occurrence : Generally Lower Miocene. Scarce in our materiál. 

Microfoveolatisporites W. K R . 1 9 6 2 

Type genus Microfoveolatisporites tuemmlitzensis W. KR. 1962 

Microfoveolatisporites tuemmlitzensis W. KR. 1962 
PI. LIX, Fig. 7 

1962: Microfoveolatisporites tuemmlitzensis W. KRUTZSCH PI. 22, figS 1—3. 

Descript ion : A circular spore with Y-mark occupying 4/5 of the body. The 
structure is microfoveolate. Size: 45 u,. 

Occurrence : W. KR. (1962) found it in the Lower Miocene. It is scarce in our 
materiál. 

Punctatisporítes K R . 1969 b. 
Type genus Punctatisporítes punctatus (IBR. 1932) IBRAHIM 1933 
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Punctatisporítes cf. tannendorfensis W. KR. 1962 
PI. LX, Fig. 3 - 4 

1962: Punctatisporítes tanndorfensis W. KRUTZSCH PI. 16, figs 1—6. 

Description :An almost circular spore with the Y-mark occupying 2/3 of the 
spore body. The Y-mark is thick, dark. The spore ranges up to 100 u. in size. 

R e m a r k : There are differences in size and thickness of exine between our species 
and P. tanndorfensis. Our species ranges to 100 n. in average size and P. tanndorfen­
sis only to 65 u. The exine of our species is thin-walled when compared to the thick 
dark exine of P. tanndorfensis. 

Occurrence: P. tanndorfensis occurs in the Lower Miocene (W. KRUTZSCH 
1962). Our species is scarce in the materiál under study. 

Toroisporis KR. 1959 
Type genus Toroisporis torus (PF. 1953) KRUTZSCH 1959 

Toroisporis teupitzensis KR. medioris W. KR. 1962 
PI. LIX, Fig. 5—6 

1962: Toroisporis teupitzensis W. KRUTZSCH PI. 33, figs 1—12. 

Description : A rounded triangular spore. Size: 30—35 u, The Y-mark occu-
pies 5/5 of the spore body. The thorus around the Y-mark is dark, distinct, smooth. 

Occurrence : KRUTZSCH (1962) found it in the Lower-Middle Miocene. Our 
species occurs in the Lower-Middle Miocene as well. It is scarce on the locality under 
study. 

GYMNOSPERMAE 

Coniferopsida 
Abietaceae 
Pityosporítes SEWARD 1914 
Type genus Pityosporítes antarcticus SEWARD 1914 

Pityosporítes labdacus (R. POT. 1931) TH. et PF. 1953 
PI. LXI, Fig. 4—6; PI. LXII, Fig. 1,5 

1953: Pityosporítes labdacus THOMSON-PFLUG PI. 5, figs 60—62. 

Descr ipt ion: The species is characterized by smaller air sacs f itted to the polien 
body by a narrowed base. 
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Occurrence: The species found in Central Paratethys was denoted as Pinus type 
silvestris. It occurred from the Middle Miocene to the Upper Pliocene. It was quite 
frequent on the studied locality. 

Pityosporítes alatus (R. POT 1931 b) TH. PF. 1953 
PI. LXII, Fig. 2 

1953: Pityosporítes alatus THOMSON-PFLUG, PI. 5, figs, 63, 65, 66. 

Descr ipt ion: The species is characterized by air sacs f itted to the polien grain by 
a wide base. 

Occurrence: The species found in Central Paratethys was denoted as Pinus type 
Haploxylon. It was frequent in the Lower-Middle Miocene, less frequent in the 
Upper Miocene and Pliocene. It was plentiful on the locality studied. 

Pityosporítes pristinipollinius (TRÁV. 1955) W. KR. 1971 
PI. LXI, Fig. 7 

1971: Pityosporítes pristinipollinius W. KRUTZSCH, PI. 11, figs. 1—11 

Descr ip t ion: Bisaccate polien grains ranging from 70 to 75 n in size. Air sacs 
are fitted by a wide base to the elliptic body. 

Occurrence: According to KRUTZSCH 1971 it occurs in the Oligocene-Lo-
wer Miocene. It is scarce in our materiál. 

Inaperturopollenites THOMS. PFLUG 1953 
Type genus Inaperturopollenites dubius (R. POT. VEN) TH. PF. 1953 

Inaperturopollenites verrupapillatus TREVISAN 1967 
PI. LXI, Fig. 1—2 

1967: Inaperturopollenites verrupapillatus, TREVISAN, PI. 6, figs. 9a—c. 

Descript ion : A polien grain with a small ligula and fine verrucate structure. 
Remark : Its botanical competence is Taxaceae or Taxodiaceae families. 
Occurrence : According to KRUTZSCH 1971 it occurs all over the Miocene. It is 

present in a low percent in our materiál. 

Angiospermae 
Juglandales 
Type genus Caryapollenites RAATZ (1937) RAATZ 1938 ex POTONIÉ 1960 
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Occurrence : NAGY (1969) found the species in the Ottnangian. Its first Miocene 
occurrence in our country is in the Karpathian on the locality Dežerice. 

Engelhardtioidites (R. POT. TH. THIAG 1950) R. POT. 1960 
Type genus Engelhardtioidites microcoryphaeus (POT.) POT. 1960 

Engelhardtioidites microcoryphaeus (R. POT. 1931) 
PI. LXIII, Fig. 7—8 

1931: Pollenites microcoryphaeus R. POT. fig. 13 
1960: Engelhardtioidites microcoryphaeus POT. 1931 PI. 7, fig. 148, 149. 

Descr ip t ion : Triporate polien grains with a thin exine. Size: 22—25 u. The 
structure of the exine is fine granulate. The exine walls are slightly convex. 

Occurrence : The species is plentiful in the Lower and Middle Miocene. NAGY 
(1969) found it in the Badenian and Lower Miocene. STUCHLIK (1964) found 
plentiful occurrences in Rypin in the Lower, Middle and Upper Miocene. The 
species is also frequent in tne Miocene, especially Lower and Middle Miocene of 
Central Paratethys. It is likely to be redeposited in the Pliocene. It is very freq uent on 
the locality Dežerice. 

Remark : It belongs to the genus Engelhardtia. 

Subtríporopollenites P F . T H . 1953 
Type genus Subtríporopollenites anulatus PF. TH. 1953, PI. 9, fig. 49 

Subtríporopollenites sp. 
PI. LXIII, Fig. 13 

Description : A subtriporate grain. Size: to 15 \i. Pores are small, subequato-
rially arranged. The structure is microfoveolate. Foveolate openings are aligned in 
rows. The specimen differs from the described species in size and structure. 

Occurrence : Its occurrence is scarce at the locality under study. 

Plicatopollis W. KR. 1962 
Type genus Plicatopollis plicatus (POT. KR. 1962) 

Plicatopollis plicatus (R. POT. 1934) W. KR. 1962 
PI. LXII, Fig. 3—4 

1962: Plicatopollis plicatus (R. POT.) n. comb. W. KRUTZSCH p. 277. 
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D e s c r i p t i o n : An almost cireular grain. Size: 30 [i. It has 3—4 pores with an 
átrium, a small labrum and an indistinct anulus. The exine is 2—3-walled, with 
granulate structure and ribbon-like folds. 

R e m a r k : KRUTZSCH (1962) and NAGY (1969), range it to the family Juglanda-

ceae. 
O c c u r r e n c e : scarce in Dežerice marls. 

Triporopollenites PFLUG THOMSON 1953 
Type genus Triporopollenites coryloides PF. TH. 1953 

Triporopollenites sp. 1 
PI. LXIII, Fig. 1 

1953: Triporopollenites coryloides THOMSON-PFLUG, PI. 9 figs. 20—24 

D e s c r i p t i o n : A triangular polien grain with smooth walls and slight indications 
of convexity or concavity. Size: 18 u. Pores are small, without anulus. The exine is 
smooth, thin, infragranulate. 

R e m a r k : Itdiffers from the genus Engelhardtioidites in size, pores and structure. 
STUCHLIK (1964) described a similar polien grain as a species of the genus Myrfus(Pl. 
XV, Fig. 18). The recent species háve different internal structure of polien grains. 

O c c u r r e n c e : Scarce in the studied materiál. 

Betulaceae 
Carpinuspollenites THIERG. 1938 
Type genus Carpinus ? pollenites granifer megagranifer R. POT. 

R e m a r k : According to POTONIÉ 1960 the described genus is not valid. NAGY 

1969 described Carpinuspollenites with the species name taken over from THOMSON-

PFLUG 1953 and the genus name from THIERGART (1938). 

Carpinuspollenites carpinoides (PF . 1953) NAGY 1969 
PI. LXII, Fig. 6 

1969-.Carpinuspollenites carpinoides (PF.) NAGY E. PI. LII, fig. 8. 

D e s c r i p t i o n : Polyporate polien grains. Size: 30—50 \x. Shape: almost round. 
Pores háve anulus and labrum. 

O c c u r r e n c e : The whole Miocene. Scarce on the locality Dežerice. 
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MALVALES 

Malvaceae 
Intratriporopollenites PF. TH. 1953 
Type genus Intratriporopollenites instructus (R. POT. VEN) PFLUG et THOMSON 1953 
PI. 10, fig. 21 

Intratriporopollenites insculptus MAI 1961 
PI. LXIV, Fig. 3—4 

D e s c r i p t i o n : Intratriporate polien grains. Size: 34 (x. Shape: almost cireular. 
Pores: small, narrow. Anulus around pores is smooth, dark. Structure: micro-reticu-
late. 

O c c u r r e n c e : plentiful in the Oligocene-Pliocene; quite frequent in our mate­
riál. 

Bo tan i ca l c o m p e t e n c e : family Ti/iaceae.THiELE-PFEiFFER(1979)rangeitto 
subfamily Brownownoidae perhaps to the species Brownownia alata. In the re-
cent the species lives in tropical and subtropical parts of Southeastern Asia. 

Nyssaceae 
Nyssapollenites THIEGART 1938 ex POTONIÉ 1960 
Type genus Nyssapollenites pseudoeruciatus (POT.) THIERG. 1938, PI. I, fig. 10 
Pollenites pseudoeruciatus POT. 1931 pi. fig. 10 illustrated in POTONIÉ 1934,p. 61, pi. 
2, fig. 30 

Nyssapollenites kruschi (R. POT.) ssp. contortus ( P F . TH. 1953) NAGY 1969 
PI. LXV, Fig. 10, 11 

1953: Tricolporopollenites kruschi THOMSON PFLUG PI. XIII, figs. 34—38. 
1969: Nyssapollenites kruschi (R. POT.) ssp. contortus Th. Pf. NAGY p. 177. 

D e s c r i p t i o n : Tricolporate polien grains. Size: 35—40 (i. Structure: infragranu-
late. Pores are large, cireular, open. The sculpture is infrarugulate. 

O c c u r r e n c e : plentiful in the Tertiary. It is paleoecologically significant. 
Bo tan i ca l c o m p e t e n c e : Family Nyssaceae and perhaps also Mastixiaceae. 

Anacardiaceae 
Tricolporopollenites PFLUG THOMSON 1953 
Type genus Tricolporopollenites dolium R. POT. 1934 PI. 12, fig. 114—117 
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PI. LXIV, Fig. 10 



1953 : Tricolporopollenites ángulum (R. POT.) TH. PF. ssp oviformis (R. POT. THOMSON PFLUG. PI. 12, 
figs. 42—49. 

Descr ip t ion: Tricolporate polien grains ranging to 20 u. in size. Shape: oval to 
rounded oval. The exine is double-walled, thin, pores are small, cireular. 

Occurrence: Itis present in the entire Tertiary, especially in the Middle-Upper 
Miocene. It is rather infrequent in our materiál. 

Botanical competence: It is likéry to belong to the family Fagaceae. 
THOMSON-PFLUG (1953) range it among polien of the genus Castanea. 

Tricolporopollenites rf. villensis (THOMS) THOMSON PFLUG 1953 
PI. LXV, Fig. 13 

1953 Tricolporopollenites villensis (THOMS.) THOMSON, PFLUG PI. 12, figs. 5—14 

Descr ip t ion: Polien grains are tricolporate, oval or elliptical, with larger, 
cireular pores. Size: 28—30u. 

Occurrence: THOMSON-PFLUG 1953 found it in the Middle Tertiary. Itisallover 
the Miocene in Central Paratethys. 

Botanical competence : It is ranged to the family Fagaceae. 

Tricolporopollenites sp. 
PI. LXV, Fig. 12 

Descr ipt ion: Tricolporate polien grains. Shape: elongated oval. Size: 
35 x 35 u.. In its shape it resembles the genus Parthenocissus but it has different 
structure and size of the germinal apparatus. The structure of the exine is granulate; 
pores small, colpae dark, distinet. 

Occurrence : scarce in Karpathian Dežerice marls. 

Tricolporopollenites minimus NAGY 1960 
PI. LXV, Fig. 17 

1969: Tricolporopollenites minimus NAGY E. PI. III, figs. 22—24 

Descr ipt ion: Tricolporate polien grains. Size: to 17 u.. Shape: oval or rounded 
oval. Distinet pores and colpae. The exine is double-walled, dark. 

Occurrence: NAGY (1969) found the species in the Middle Miocene of 
Hungary. The first poor occurrence in our country was recorded at Dežerice. 
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Descr ipt ion: Tricolporate polien grains. Size: 35—40 |i. Cla vate structure is 



typical of the species. Clavae are 3—4(x wide at the top. They are fitted to the exine 
base by a narrow (2—3 u.) neck. Pores are small, cireular. 

Occurrence : In the Tertiary, mainly in the Miocene. It is quite frequent in our 
materiál. 

Botanical competence : It belongs to the family Aquifoliaceae, genus //ex. 

Illexpollenites margaritatus (R. POT. 1931a) THIERG. 1937 ex POTONIÉ 1960 
PI. LXIV, Fig. 9 

Ilexpollenites margaritatus R. POTONIÉ p. 99. 
Descr ip t ion: Tricolporate polien grains. Size: about 25 u. Cla vate structure of 

the exine is finer than that of the species I. illiacus. 
Occurrence : In the Tertiary — Pliocene. Scarce in our materiál. 
Botanical competence : the family Aquifoliaceae, genus Ilex. 

Sterculiaceae 
Reevesiapollis KRUTZSCH 1970 
Type genus Reevesi'a tríangulus (MAM.) KRUTZSCH 1970 PI. 5, fig. 19—35. 

Reevesiapollis tríangulus (MAMCZAR 1960) KRUTZSCH 1970 
PI. LXII, Fig. 7 

Descr ip t ion: Four-porate polien grains with characteristic structure. Size: 
25—30 u. Reticulate structure, thin exine. Pores are large, cireular. 

Botanical competence: The species belongs to the family Sterculiaceae. 
Occurrence: mainly in the Miocene, in warm climatic phases. Scarce in the 

Dežerice marls. 

Porocolpopollenites PFLUG 1953 
Type genus Porocolpopollenites vestibuliformis PF. in THOMSON PFLUG 1953 PI 10 
fig. 122. 

Porocolpopollenites sp. 
PI. LXIII, Fig. 2 

Descr ip t ion: Triporate polien grains of triangular shape. A narrow long colpa is 
running out of each póre. It is smaller (17 u, in average) than other species described. 
Openings of the foveloate structure are aligned in rows. 

Occurrence: scarce in the materiál under study. 
Botanical competence unknown. 
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Myricipites WODEHOUSE 1933 
Type genus Myricipites dubius WODEHOUSE, Bull. Torey Botanical Club. v. 60, p. 
505. 

Myricipites cf. rurensis (PF. TH. 1953) NAGY 1969 
PI. LXIII, Fig. 9 

1969: Myricipites rurensis (PF. TH.) NAGY E., PI. LIII, fig. 27. 

Descr ip t ion: Triatrioporate polien grains. Size: 25 LI. Pores háve anulus, 
labrum and átrium. There are many dark folds on the exine. The species corresponds 
to the genus described by WODEHOUSE (1933) by its size. 

Occurrence : The species occurring in the Miocene are larger than 28 u. In our 
materiál it is scarce, although it is plentiful in the whole Miocene. 

Lythraceae 
Lythraceaepollenites THIELE-PFEIFFER 1979 
Type genus Lythraceaepollenites bavaricus THIELE-PFEIFFER 1979 PI. 16, fig. 1—10. 

Lythraceaepollenites bavaricus THIELE-PFEIFFER 1979 
PI. LXV, Fig. 6 

Descript ion : Tricolporate polien grains. Size: 22 (i. The exine is thick with its 
wall composed of several layers. Pores are cireular, the structure is intrabaculate or 
rugulate. 

Occurrence: In Bavaria it was only found in the Miocene (THIELE-PFEIFFER 
1979); in our materiál it is scarce. 

Botanical competence: the family Lythraceae, perhaps genus Lawsonia 
(THIELE-PFEIFFER 1979). 

Sapotaceae 
Tetracolporopollenites PFLUG in THOMSON PFLUG 1953 
Type genus Tetracolporopollenites sapotoides (PF. TH. 1953) PI. 15, Fig. 6—7 

Tetracolporopollenites microrhombus PFLUG in THOMSON 1953 
PI. LXV, Fig. 3 

1953: Tetracolporopollenites microrhombus THOMSON-PFLUG, PI. 15, figs. 22—25. 
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Descr ip t ion: Tetracolporate polien grains. They háve the f orm of a double cup, 
i. e. extremely broadened in the centrál part and narrowing toward the poles. Size: 
30 (i. The exine is thick, double-walled, smooth. The sculpture is distinctly granulate. 

Occurrence: mainly in the Paleogene, in the Lower Miocene only. 
Botanical competence : the family Sapotaceae. 

Tetracolporopollenites microrhombus (PFLUG in TH. PF. 1953) subsp. minor n. 
subsp. 
PI. LXV, Fig. 18 

Descript ion : Tetracolporate rhomboidal polien grains. Size: 18—20 u.. Dis­
tinet cireular pores, 1,5 (i wide. Colpae are thick, dark. The structure is granulate to 
foveolate. 

Occurrence : scarce in studied sediments of the locality Dežerice. 

Conclusion 

The spore-pollen pattern resulting from the examination of about 10 samples 
from the exposure at Dežerice indicates possible correlation of Karpathian flóra 
so far studied from the area of Central Paratethys (PLANDEROVA 1967 in Chronostra-
tigraphie und Neostratotypen). The polien spectrum is characterized by plentiful sea 
planktón, polien of coniferous plants and of angiosperms. Spores of spermophytes 
are poorest but they contain about 15 % of flóra of the whole polien spectrum 
composition. I háve already mentioned that the samples studied come from the base 
of the exposure and that there is a mixed assemblage of spores, polien, dinoflagella-
tes and algae. The algae represent planktón of the sea- or brackish environment. 

Higher levels of the samé profile contained a monoassemblage of planktonic forms 
and very scarce sporomorphs. The paleoecological-paleogeographical reconstruc-
tion shows that in the course of the deposition of maríš from the underlier to the 
overlier a transgression proceeded and the former lagoonal or coastal environment 
changes gradually into a deep-sea environment or distant from the coast. The 
composition of sporomorphs is indicative of a warm subtropical climate with 
Taxodiaceae-Nyssaceae-Mastixiceae with predominant plentiful xerophilous and 
thermophilous polien of the genus Engelhardtia and woody plants of the genus 
Platycarya. Plentiful coniferous plants represent woody plants in higher areas. 
Herbal elements are absent in polien spectra. On the basis of the composition of 
sporomorphs the sediments under study may be ranged to the microfloristic zóne 
MF-3 (PLANDEROVA 1978). 
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Plate LX 
1—2 Leisphaeridia sp. 
3—4 Puncfatisporitescf. tannendorfensis W. KR. 
5 Verruángulatisporítes granus granus W. KR. 
6 Toroisporis sp. 
7 Polypodiaceoisporites gracillimus NAGY 

Plate LXI 
1—2 Inaperturopollenites verrupapilatus TREVISAN 
3 Inaperturopollenites sp. 
4—6 Pityosporítes labdacus (R. POT) TH. PF. 
7 Pityosporítes pristinipollinius (TRÁV.) W. KR. 

Plate LXII 
1 Pityosporítes labdacus (R. POT.) TH. PF. 
2 Pityosporítes alatus (R. POT) T H . PF. 
3—4 Plicatopollis plicatus W. KR. 
5 Pityosporítes labdacus (R. POT.) TH. PF. 
6 Carpinuspoí/enítes carpinoides (PF.) NAGY 
7 Reevesiapoííis tríangulus W. KR. 
8—9 Momipites punctatus (R. POT.) NAGY 

Plate LXIII 
1 Triporopollenites sp. 1 
2 Porocolpopollenites sp. 
3 Platycaryapollenites sp. 
4 P/afycaryapo//en/ressp. 
5—6 Platycaryapollenites miocaenicus NAGY 
7—8 Engelhardtioidites microcoryphaeus (R. POT.) R. POT. 
9 Myricipites cf. rurensis (PF. T H . ) NAGY 
10—12, 15 CaryapoUenites simplex (R. POT.) R. POT. 
13 Subtríporopollenites sp. 
14 CaryapoUenites sp. 

Plate LXIV 
1—2 Caryapo/lem'res simplex (R. POT.) R. POT. 
3 Intratriporopollenites insculptus MAI 
4 Intratriporopollenites insculptus photo SEM magn. 3000x 
5—7 Ilexpollenites illiacus R. POT. 
8—11 Ilexpollenites illiacus R. POT. 
9 Ilexpollenites margaritatus (R. POT.) POT. 
10 Tricolporopollenites cingulum ssp. oviíormis (R. POT.) PF. TH. 

Plate LXV 
1—2 Tricolporopollenites pseudocingulum (R. POT.) T H . PF . 
3 Tetracolporopollenites microrhombus Pr. in TH. PT. 
4 Tricolporopollenites pacatus PFLUG in TH. PF. 
5 Tricolporopollenites cingulum fusus (R. POT.) TH. PF. 
6 Lithraceaepollenites bavarícus THIELE-PFEIFFER 
7—8 Tricolporopollenites satzveyensis PF. in Th-PF. 
9 Tricolporopollenites cingulum (R. POT.) fusus (R. POT.) PF. TH. 
10,11 Nyssapollenites kruschi R. POT. ssp. contortus (PF. T H . ) NAGY 
12 Tricolporopollenites sp. 
13 Tricolporopollenites cf. villensis (TH. ) PF. TH. 
14—15 cf. Sambucus 
16 Tricolporopollenites microhenrici (R. POT.) W. KR. 
17 Tetracolporopollenites minimus NAGY 
18 Tetracolporopollenites microrhombus PF. in TH. PF. f. minorn. f. ssp. 
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Eva Planderová 

Palynological evolutíon of Pannonian sediments 
from the West Carpathians 

2 text-fig., 3 Pls. (LXVI—LXVIII), Slovák summary 

A b s t r a c t. For the purpose of palynological characteristic of Pannonian sediments studied were samples 
ranged to the Pannonian of the basis of ostracods. In the polien spectrum the polien of Class 
Angiospermae dominated. They were rich in herbal species (Graminae, Compositae, Umbeliferae, 
Artemisia) indicative of a dry climate with vegetation of steppe character. 

Microfloristic characteristic of the Pannonian sediments is based on the evaluation of 
two exploratory boreholes: N- 7 (248—284 m) near Vozokany and N- 8 
(170—208 m) near Rohožník, in the area of the town Nitra (fig. 1) Regarding 
lithology, grey sandy clays alternate with sands and clays containing carbonized plánt 
remains (fig. 2). These freshwater sediments contain ostracods determined by E. 
Brestenská. 
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Fig. 1 Map of localities of Pannonian sediments sampled for palynological examination 
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Fig. 2 Schematic profile of sedimente of boreholes N-7 and N-8 



grasses of the artificial species Graminidites média (COOKSON) R. POT., dominate 
over woody plants. Other herb species comprise: Chenopodipollenites multiplex 
WEYL. et PF. Compositoipollenites cirsioides sp. Umbeliferae sp., Ericipites sp. 
Typha sp., and others ranged to NAP. 

The described microflora is indicative of steppe-forest vegetation partly of 
moderate highlands or mountain regions with spruces and sequoias in studied 
localities. 

Marshes were reduced in that time, and the flóra (Typha) was indicative of closed 
lakes with freshwater planktón species Crassosphaera concinna COOKSON et MOR-
NEM) surrounded by steppe meadows with scarce woody plants of the above 
mentioned character. Polien of coniferous woody plants — except pines (Pinus div. 
sp.) might háve been blown from more distant areas. The representatives of the 
genus Ephedra are dry substratus. The samé is proved by grass polien and herb 
polien, especially of the genus Artemisia dominánt over the others. 

A comparison between the Pannonian and the Sarmatian flóra (E. PLANDEROVA 
1972) shows a gradual change of vegetation from the rich subtropical to the steppe 
vegetation impoverished in many species of woody plants and especially of Sper­
mophyta and sponges demanding humid substratum. So already at the end of the 
Sarmatian and the Pannonian there mušt háve been arid, mild warm climate with 
vegetation limited both in genera and in species, in our región. In the Pontian (E. 
PLANDEROVA 1972) the vegetation is richer in species than in the Pannonian, 
although subtropical vegetation is not represented anymore. 

A comparison to palyonological dáta from Hungary (E. NAGY 1958) shows 
indications of a warrner climate affected by the near sea. The character of microflora 
was also influenced by a warrner and more humid climate than in our country. 

Conc lus ion 

The results of the study of Pannonian microflora are as follows: 
1. The character of microflora in the area of Central Paratethys in the Pannonian 

time was determined. 
2. Herbal, and especially grass types dominate in microflora over woody plants 

which were prevalent in the Sarmatian time. Percentage of thermophilous and 
hydrophilous woody plants decreased and slope woody plants and coniferous of 
higher areas increased. 

3. Paleoecological study showed that the climate got more arid, hydrophilous 
marshes of Taxodiaceae — Myrícaceae Nyssaceae types changed into closed lakes. 

4. Correlation with Pannonian spore-pollen spectra from Hungary showed 
different climatic conditions in the West Carpathians and also different flóra. The 
Pannonian flóra in Hungary (E. NAGY 1958) was still rich in hydrophilous 
subtropical species — in contrast to our flóra. 
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Eva Planderová 

Palinologický vývoj panónskych sedimentov zo Západných Karpát 
Resumé anglického textu 
Pre palinologickú charakteristiku panónskych sedimentov autorka vyhodnotila vzorky, ktoré boli 
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Paulína Snopková 

Lower Devonian palynomorphs from Drnava Formation 
of Gelnica Group in Spišsko-gemerské rudohorie Mts. 
(West Carpathians) 
1 text-fig., 6 Pls. (LXIX-LXXIV), Slovák summary 

Abstract." The author presents morphological description of palynomorphs from phyllite and lydite 
samples from 15 profiles of the Drnava Formation in the Gelnica Group (Spišsko-gemerské rudohorie ore 
mountains). Described are 11 species of the group "Acritarcha "and 21 species of trilete spores. Most of 
them are most frequent in the Lower Devonian. 

I n t r o d u c t i o n 

I present systematic description of palynomorphs from lydites and phyllites of the 
Drnava Formation. The Drnava Formation is the youngeststratigraphical-lithologi-
cal member of the Gelnica Group. Lithological and petrographical research in the 
Drnava Formation of the Gelnica Group (L. SNOPKO — A. VOZAROVA 1981) showed 
distinct signs of rhytmical sedimentation on its sedimentary members. 

In lower parts of larger sedimentary rhythms a complex of lithofacies of coarse-
grained quartzs sandstones dominates. In centrál parts dominánt are laminated 
phyllites passing gradually in sediments with hidden bedding. Theyform upper parts 
of rhythmical sedimentation. Lydites occur in all lithofacies; they are, however, most 
frequent in fine laminated phyllites and graphitic phyllites (J. ILAVSKÝ 1953: J. 
ILAVSKÝ — G. KUPCO — P. SNOPKOVA 1985). 

The formation was denoted with its name for the first time by O. FUSAN (1963) on 
the basis of his own and A. KLÍNECS (1958) work. Although the present opinion 
about lithology and volcanism of the formation is not quite modem, it is based on 
early dáta by M. KUTHAN (1950), (the Drnava and the Uhorná serieš). Then the bed 
complexes were defined for the first time and served as basis for further study of the 
formations in the Gelnica Group. The results of investigations in this area were 
published by A. KLINEC (1958, 1959), M. MASKA (1956), J. ILAVSKÝ (1953), L. 
SNOPKO (1967), J. SUF (1932), P. GRECULA (1965, 1970), D. ONACHA (1978). 

Palynological research of the Drnava Formation was performed on samples from 
15 profiles, mainly from lydite levels and from dark fine-grained phyllites (Fig. 1). 
Most researches were performed at Drnava — Pipítka, Malá Pipítka, Smolnícke 
Mýto, Smolník, Beckengrund, Smolnícka Huta. Detailed geological cross sections 
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are in works by L. SNOPKO — A. VOZAROVA (1981). P. SNOPKOVA (1979) and J. 
ILAVSKÝ — G. �������K�# �G �$�� �&�"�#�$���#�)�� ���
�������� �;�=�0�>�0�9�?�0�/ �;�,�7�C�9�:�8�:�=�;�3 �,�>�>�0�8�-�7�,�2�0�> 
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? Micrhystridium raspa CRAMER, 1964 
PI. LXIX, Fig. 9 

1964 
1965 
1968 

Baltisphaeridium raspa n. sp. — CRAMER ; PI. IV, Fig. 1, 2, 3, p. 301 
Micrhystridium raspa — DEFLANDRE et DEFLANDRE RIGAUD, p. 402. 

Micr/iystridium raspa (CRAMER) DEFLANDRE et DEFLANDRE - RIGAUD - MARTIN, PI. III, Fig. 
145, 146, 157; PI. V, Fig. 241, 242; PI. VIII, Fig. 377, 384, p. 77. 

D e s c r i p t i o n : The body is circular. Size 15 p. Projections are 3—5 p long. 
Fifteen of them are visible under optical microscope. 

R e m a r k : The specimen described has the size, shape and length of projections of 
the originál species. It is poorly preserved, dark, the projections are inconspicuous. It 
may perhaps be ranged to B. raspa (CRAMER 1964) DEFLANDRE et DEFLANDRE — 
RIGAUD 1965. 
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Descript ion : Size 20 p. The centrál body is triangular. On its corners are 3 
about 5 p long projections, slightly bifurcated on their ends (PI. XXXIX, Fig. 3). The 
specimen on Fig. 3 has only 1 projection preserved and that on Fig. 4 has 2 complete 
projections. The surface is coated with graphite. There are fine hairs visible on 
margins. 

R e m a r k : The specimens háve the body shape, size of the body and of projections 
like the originál species. 
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Sphaeromorphitae DOWNIE — EWITT — SARJEANT 1963 
Synsphaeridium EISENACK, 1965 

Synsphaeridium cf. sorediforme (TIMOFEEV 1959). 
PI. LXIX, Fig. 7, 8 

1959: Protoleiosphaeridium sorediforme n. sp. — TIMOFEEV ; PI. 1, Fig. 25, p. 26. 
1974: Synsphaeridium cf. sorediforme (TIMOFEEV 1959) — MOREAU — BENOIT, PI. 6, Fig. 13,14; p. 

117—117. 

Descr ipt ion: Globular forms. Size: 5—6 p. They are in clusters. The form 
depicted in PI. LXIX, Fig. 8 has four cells, in Fig. 7 six cells. 

Remark : Forms occurring in the studied sediments correspond to specimens 
found by A. MOREAU-BENOIT (1974) in the Silurian of the Armoric Massif (PI. 6, Fig. 
13, 14). 

Occurrence: Scarce; loc. Uhorná — Kotlinec, �����F�3�E ���.�,�3�.�6�0�9�<�6�-�� �:�*�5�8�4�. �
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? Cymatiosphaera multisepta DEUNFT , 1955 
PI. LXIX, Fig. 12 

1955: Cymatiosphaera multisepta n. sp. — DEUNFF; text. Fig. 23; p. 147 
1968: Cymatiosphaera multisepta DEUNFF — MARTIN ; PI. II; Fig. 91, 92 ; PI. VIII; Fig. 381, p. 135. 

Descr ipt ion: The test is circular. Size 10—12 p. The test is dark, so the 
polygonal areas and rib-Iike septa on the periphery of the centrál body are indistinct. 

Remark : The specimen depicted in PI. LXIX, Fig. 12 may belong to C. multi­
septa DEUNFF. according to its size, shape, indistinct septa and polygonal areas. 

Occurrence : Cross section Drnava — Pipítka: phyllites, sample 1/1/76. 

Brochopsophosphaera SCHEPELEVA 1962 

Brochopsopbosphaera cf. diligens var. parva TSCHIBR. 1972 
PI. LXIX, Fig. 13, 14 

1972: Brochopsophosphaera diligens var. parva sp. nov. et var. nov. — TCHIBRIKOVA ; PI. Fig. 8—9, p. 
171. 

Descr ipt ion: The size of test is 15—20 p. The shape is semiglobular. Tests are 
dark. Visible are small (or 1,0—2,0 p) pentagonal and hexagonal sculptural 
elements. 

Remarks : The specimen depicted in PI. XIX, Fig. 13 differs from the originál in 
irregularly waved tests margins. Their size and sculptural elements are the samé. 

Occurrence : Regular; loc. Smolnícka Huta, Ober der Kirche, sample 635/79, 
Uhorná — Kotlinec, �����D�0�C ���+�)�0�+�3�-�6�9�3�*�� �7�'�2�5�1�+ �������������� 
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SPORITES H. POTONIÉ 1893 
Triletes (REINSCH. 1881) POTONIÉ et KREMP 1954 
Azonotríletes LUBER 1935 
Laevigati (BENIE et KINDSTON 1886) POTONIÉ et KREMP 1954 
Leiotríletes (NAUMOVA 1937) POTONIÉ et KREMP 1954 
Type species Leiotríletes sphaerotriangulatus (LOOSE) POT. et KREMP 1954 

Leiotríletes cf. simplex NAUMOVA 1953 
PI. LXIX, Fig — 17 

1953 
1974 
1976 

Leiotríletes simplex sp. n. — NAUMOVA, PI. 1, Fig. 2, p. 21. 
Leiotríletes sp. — GHERASI — VISARION — ZIMERMANN JORDÁN, PI. II, Fig. 11, p. 
Leiotríletes cf. simplex NAUMOVA 1953 — MOREAU-BENOIT, PI. 4, Fig. 7, 8, p. 29. 

Descript ion : A trilete miospore; triplanar; size 32 p. The surface is dark, only 
a small exposed part indicates intrapunctate sculpture. The Y-mark is not visible. 

Remarks : The miospore is larger than the originál species. It is identic with 
miospores of synonymy, only it is poorly preserved. 

Occurrence : Scarce; loc. Smolník — Kotlinec, sample 2003/78, lydites. 
Strat igraphical range : Silurian — Tertiary. 

Punctatisporites ( IBR. 1933) POTONIÉ et KREMP 1954 
Type species Punctatisporites punctatus IBRAHIM 1933 

Punctatisporites cf. sotidus (NAUMOVA 1953) 
PI. LXX, Fig. 5 

1953: Trachytríletes solidus NAUM. — NAUMOVA, PI. 18, Fig. 10, p. 121 
1974: Punctatisporites solidus (NAUMOVA 1953) — M O R E A U - B E N O I T , PI. 11,Fig. 15, p. 164. 

Descript ion : Oval spore, depressed On sides. Size: 42 p. The Y-mark is thin, 
extending almost to the margin of the wall of spore. The surface is tightly punctate. 
The dots look Iike small fovae. The spore is well preserved. 

Remark : The spore belongs most likely to Punctatisporites solidus NAUM. It is 
larger than the originál species. It is analogous to the species found by A. 
MOREAU-BENOIT (1974) in the Lower Devonian of the Armoric Massif. 

Occurrence: Scarce; loc. Smolník — Markscheidergrund, occur. 3, sample 
1998/78, Smolník — Beckenhôhe, sample 1993/78, lydites. 

Strat igraphical range : Silurian, Devonian, Carboniferous-Permian, S. N. 
NAUMOVA (1953), Upper Silurian — Lower Devonian, France (R. RAUCHER 1969, 
A. MOREAU-BENOIT 1974). 
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Retusotriletes (NAUMOVA) STREEL 1964 
Type species Retusotriletes simplex NAUMOVA 1953 

Retusotriletes cf. divulgatus TSCHIBRIKOVA var. plicatus TSCHIBRIKOVA 1972 
PI. LXX, Fig. 1 

1972: Retusotriletes divulgatus TSCHIBRIKOVA var. plicatus TSCHIBR. var.-nov.-TSCHIBRIKOVA, PI. 3, 
Fig. 3—8, p. 114—115. 

Descr ipt ion: A circular-triangular spore. Size: 58 p. The spore surface is 
covered with small (0,5—1,0 p) spines. The Y-mark is thin and occupies about 3/4 of 
the exine. The rays are bifurcated on their ends. Characteristic folds on the surface of 
exine are indistinct on the depicted specimen. 

Occurrence : Scarce, loc. Smolník, Kompas II—III, sample 2001/78. 
Strat igraphical range : E. V. TSCHIBRIKOVA (1972) found the species in the 

Lower Eifel in South Ural, scarcely in the Lower Devonian. 

Retusotriletes cf. insperatus var. gracilis TSCHIBRIKOVA 1972 
PI. LXIX, Fig. 18, PI. LXX, Fig. 6 

1972: Retusotriletes insperatus var. gracilis TSCHIBR. sp. et var. nov. — TSCHIBRIKOVA ; PI. 4, Fig. 7,8, 
p. 122—123. 

Descript ion : Oval shape. Size: 30—35 p. Thickness: 1 p. The exine surface is 
covered with short spines (1 p). Sculptural elements look as small dense reticules. 
The Y-mark is distinct. 

Remark : The described spore differs from the originál species in being smaller. 
Occurrence: Scarce; locality Smolník — Beckenhôhe III, occurrence 4, sample 

la, 1999/78, lydites; cross section Drnava — Pipítka, sample 1/13/76, phyllites. 
Strat igraphical range: ? Middle (scarcely Lower) Devonian (E. V. TSCHIBRIKO­

VA 1972). 

Apiculati (BENIE et KINDSTON) POTONIÉ 1956 

Apkuliretwispora STREEL 1964 emend. STREEL 1967 
Type species Apiculatasporites brandtii STREEL 1964 

? Apiculiretusispora cberata RICH. — LIST. 1969 
PI. LXXI, Fig. 3, 4, 5 

1969: Apiculiretusispora cherata sp. nov. — RICHARDSON — LISTER ; PI. 37, Fig. 13—14, p. 219. 
1980: Apiculiretusispora cherata RICHARDSON-LISTER 1969 ,MoREAU-BENOlT,P1.7,Fig. 14,p.65. 

Descr ip t ion: The test is oval to triangular. Size: 32—45 p. The exine surface is 
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covered with 1—3p large spines. They are arranged in circles on the exine surface. 
The spines are 0,5—1,5 p wide at their base. The Y-mark is distinct, the rays are 
straight with contact areas on their ends. The spores are partly damaged. 

Remark : Miospores found in lydites, differ from the species in synonymy in less 
distinct spines (perhaps because of corrosion). 

Occurrence: Scarce; loc. Smolnícka Huta — Ober der Kirche, sample 634/79, 
lydites; Smolník — Kompas II—III, sample 2001/78. 

Strat igraphical range: Lower Devonian in England, South Wales; Lower 
Devonian — Armoric Massif — Bodennec in France, Upper Gedin — Siegen — 
Armoric Massif (A. MOREAU-BENOIT 1980). 

Dibolisporites RICHARDSON 1965 
Type species Dibolisporites echinaceus (EISENACK) RICHARDSON 1965 

Dibolisporites cf. quebecensis Mc GREGOR 1973 
PI. LXXI, Fig. 7—8 

1973: Dibolisporites quebecensis n. sp. — Mc. GREGOR ; PI. 3, Fig. 11a 14—16, p. 32—33. 

Descript ion : The sporeisoval to triangular. Size: 25—30 p. The trilete markof 
the spore is well visible on PI. XXI, Fig. 8; it occupies about 3/4 of the spore body. 
The spore on Fig. 7, PI. LXXI shows distinct sculptural elements (dense sticks and 
spines) also on the margin of the spore exine. The Y-mark is inconspicuous. 

Remark : The specimens depicted in Fig. 7—8. PI. LXXI differ from the origi­
nál species because they are partly damaged. Their size and sculptural elements 
correspond to those of the holotype. 

Occurrence: Scarce; loc. Uhorná — Kotlinec, �����C�0�B ���+�)�0�+�3�-�6�9�3�*�� �1�4�)�� 
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Vemicosisporítes (IBRAHIM 1933) SMITH et BUTTERWORTH 1967 
Type species Verrucosisporites verrucosus (IBRAHIM) IBRAHIM 1932 

Verrucosisporites ? polygonalis LANNINGER 1968 
PI. LXX, Fig. 2 

1968: Verrucosisporites po/ygona/is sp. nov. —LANNINGER; PI. 22, Fig. 19,p. 128. 
1973: Verrucosisporites ? polygonalis LANNINGER - Mc GREGOR ; PI. 4, Fig. 16,17,19; p. 25,26;p. 

37—38. 

Descr ipt ion: A trilete spore. Size: 48 p. The spore is oval-triangular. The 
papillae are so dense that they form a polygonal reticle. The Y-mark and the 
characteristic "tectum" are indistinct. In the middle of the spore they are partly 
covered with graphitic coat. 

Remark: The spore differs from the originál species described by E. P. 
LANNINGER (1968) in its smaller size and in the indistinct tectum around the Y-mark. 
Sculptural elements and the shape of the spore correspond to those of the originál 
species and to species found by D. C. Mc GREGOR (1973) in the Lower Devonian 
(Ems) in East Canada. 

Occurrence: Scarce; loc. Smolník — Beckenhôhe, occurrence 2, sample 
1993/78. 

Strat igraphical range: Lower Devonian — Lower Ems (loc. Eifel), Lower 
Devonian (Ems) of East Canada. 

B ulla tisporites ALLEN 1965 
Type species Bullatisporites bullatus ALLEN 1965 

cf. Bullatisporites bullatus ALLEN 1965 
PI. LXXIII, Fig. 1 

1965: Bullatisporites bullatus sp. nov. ALLEN, PI. 96, Fig. 5—7, p. 703. 

Descript ion : An oval trilete spore, with a distinct trilete mark. Its rays are 
straight, bifurcated on the ends like in the genus Retusotriletes. The surface is 
covered with small spines, about 1 p high. On the surface are (most likéry secondary) 
knobs (2—5 p in size) whichpartly cover the primáry spinose sculpture. Size: 80 p. 
A fold on the distal end of the spore is also covered with knobs. 

Remark: With its oval shope, spinose sculpture and the course of the Y-mark the 
spore corresponds to the holotype, only its knobs are larger. 

Occurrence : Scarce; cross section Linkeš — Pipítka, sample I—III — 27/77, 
lydites. 

Strat igraphical range : Siegen-Eifel-Spitzbergs (K. C. ALLEN 1965). 
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Acanthotriletes (NAUMOVA) POTONIÉ et KREMP 1954 
Type species Acanthotriletes ciliatus (KNOX) POTONIÉ et KREMP 1954 

Acanthotriletes parvispinosus NAUM. var. rotundus TSCHIBKIKOVA 1972 
PI. LXX, Fig. 8 

1973: Acanthotriletes parvispinosus NAUM. var. rotundus TSCHIBRIKOVA, var. nov. — TSCHIBRIKOVA ; 
PI. l .Fig. 7 ; p. 94—95. 

D e s c r i p t i o n : The round spores range to 17 \i in size. The exine thickness is 
about 1 u-. The surface of the exine is covered with short spines. They are equilateral 
and range to 0,5—1,0 \i in length and height. The trilete mark is thin, distinct. The 
rays extend almost to the periphery of the exine. The rays are bifurcated on ends. 

R e m a r k : With theirshape,sculpturalelements and size the spores correspond to 
the originál species. 

O c c u r r e n c e : Scarce; loc. Smoinícka Huta, sample 637/79; loc. at the confluent 
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Dictyotríletes d . peculiaris TSCHIBRIKOVA 1972 
PI. LXX, Fig. 9, 10 

1971: Dictyotríletes peculiaris n. sp. — TSCHIBRIKOVA, NADLER, PI. I, Fig. 11—16, p. 131. 
197 2: Dictyotríletes peculiaris TSCHIBRIKOVA — TSCHIBRIKOVA PI. II, Fig. 6—10, p. 106. 

D e s c r i p t i o n :An oval spore. Size: 14—16 u.. The exine is about 1,0 thick, with 
dense reticular elements giving it a dentate appearance with a widened base (0,1 \i; 
PI. XL, Fig. 9), the Y-mark is indistinct. It is only on spore depicted in PI. LXX, 
Fig. 9. 

R e m a r k : The species from the Drnava Formation correspond intheirsculptural 
elements, size and shape to the species found by E. V. TSCHIBRIKOVA (1972), PI. II, 
Fig. 6—10, p. 106 in the Lower Devonian of West Bashkiria. They differ only in less 
distinct Y-mark and inconspicuous "area" on one of the rays of the Y-mark, and in 
smaller reticles. 

O c c u r r e n c e : Scarce; loc. Smolnícka Huta — Ober der Kirche, sample 664/79. 
S t r a t i g r a p h i c a l r a n g e : Lower Devonian — West Bashkiria, Ems — Spitz-

bergs, Canada. 

Camptotriletes NAUMOVA 1939 ex POTONIÉ et KREMP 1954 
Type species Camptotriletes corrugatus (IBRAHIM) POTONIÉ et KREMP 1954 

ct. Camptotriletes dubim Mc GREGOR 1973 
PI. LXX, Fig. 7 

1973: Camptotriletes dubius n. sp. — Mc GREGOR, PI. V, Fig. 9—11,13—14, p. 42. 

D e s c r i p t i o n : The spore is oval — triangular. The exine is about 2 (i. thick. The 
spore is covered with conical sculptural elements. They are partly connected in 
a reticle. Inside every reticle and in interstices a baculate structure is visible. The 
Y-mark is indistinct because of dark surface. The rays are straight and extend to the 
equator. The size of spore is 25 \i. 

R e m a r k : The spore is well preserved. With its size, shape and sculptural 
elements it corresponds to the originál species. 

O c c u r r e n c e : Scarce; dark phyllites, cross section Drnava — Pipítka, sample 
1/13/76. 

S t r a t i g r a p h i c a l r a n g e : Lower Devonian (Ems), Canada — Battery Point 
Formation (D. C. Mc GREGOR 1973). 

Emphanisporites Mc GREGOR 1961 
Type species Emphanisporites rotatus Mc GREGOR 1961 
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cf. Emphanisporites minutus ALLEN 1965 
PI. LXXI, Fig. 6 

1965: Emphanisporites minutus sp. nov. — ALLEN, PI. 97, Fig. 20, p. 709. 

Descript ion : Trilete oval spore, partly depressed on sides. The trilete mark is 
indistinct, the rays are straight. The exine is 2—3 u thick, infragranulate. On the 
proximal surface are about 15—25 radial ribs, 0,5—1 u wide. They are partly 
corroded toward the centre of the spore. Size: around 23 |i. 

Remark : The spore agrees in its morphological characters with the holotype, 
only it is partly corroded. 

Occurrence : Scarce; cross section Drnava — Pipítka, sample 1/13/76, dark 
phyllites. 

Stratigraphical range: Gedin-Lower, Spitzbergs (K. C. ALLEN). 

cf. Emphanisporites 
PI. LXXI, Fig. 10—11 

Descr ipt ion: The spore is oval, with the exine 2 \i thick. The surface is 
graphitized; the margins are exposed and show ribs and the spinose sculpture. Other 
morphological signs are covered. Size: about 39 u. 

Remark : The spores are dark; their exposed sculptural elements and radial ribs 
are indicative of the genus Emphanisporites. 

Occurrence : Scarce; cross-section Drnava — Pipítka, sample 1/12/76, dark 
phyllites. 

Perinotriletes ERDTMAN 1947 
Perotriletes (ERDTMANN) COUPER, 1953 
Type species Perotriletes granulatus COUPER, 1953 

cf. Perotriletes microbaculatus var. attenuatus RICH.-LIST. 1969 
PI. LXX, Fig. 3—4 

1969: Perotriletes microbaculatus var. attenuatus var. nov. — RICHARDSON-LISTER, PI. 39, Fig. 
12—13, p. 227. 

Descr ipt ion: Circular perotrilete spores with distinct trilete Y-mark and 
straight rays. "The contact area" is indistinct. The spore surface is covered with small 
baculae and coni. The "perine" and the exine are tightly connected. Size: 35—40 (i. 

Remark : The described spores are well preserved. The spore depicted on PI. 
LXX, Fig. 3 has a partly corroded surface. In their diagnostic characters they 
correspond to the holotype. 
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Occurrence : Scarce; cross section Drnava — Pipítka; sample 1/12/76, dark 
phyllites; loc. Smolník — Kompas II—III, lydites, 2001/78. 

Strat igraphical range : Lower Devonian — Gedin(J. B.RICHARDSON — T:R. 
LISTER 1969). 

Cingulicavati SMITH — BUTTERWORTH 1967 
Camptozonotriletes STAPLIN 1960 
Type species Camptozonotriletes vermiculatus STAPLIN 1960 

cf. Camptozonotriletes caperatus Mc. GREGOR 1973 
PI. LXXIII, Fig. 2 

1973: Camptozonotriletes caperatus n. sp. — Mc. GREGOR, PI. 7, Fig. 1—2, p. 52, 53. 

Descr ipt ion: An oval-triangular trilete, zonate-camerate spore. The centrál 
body is circular, about 50 n in size. The body is covered with papillae, either pointed 
or rounded. The basical sculpture beneath the papillae is punctate. It also extends to 
the| zóne and there it is very dense. The zóne is 20—25(X wide. The zóne is 
characterized by septum-Iike elements distant from one another about 10 (i. They 
are well visible on the proximal side. The trilete mark is indistinct because of the 
dense papillate sculpture. The size of the spore is 98—100 |i. 

Remarks : The spore differs from the originál species in a smaller centrál body 
and a somewhat wider zóne. The zóne margins are partly depressed. The spore is well 
preserved. It is not graphitized. 

Occurrence: Scarce; light-grey phyllites, loc. Smolník — town, cliff No. 3. 
Strat igraphical range: Lower Devonian (Ems) — Canada (York River, 

Battery Point Formation). 

Patinati BUTTERWORTH et WILLIAMS 1958 
Samarisporites RICHARDSON 1964 
Type species Samarisporites (Cristatisporites) orcadensis (RICH. 1960) RICHARD­
SON 1964 

cf. Samarisporites inusitatus ALLEN 1965 
PI. LXXI, Fig. 12 

1965: Samarisporites inusitatus sp. nov. — ALLEN, PI. 99, Fig. 7—9, p. 717. 
1974: Samarisporites inusitatus ALLEN-MOREAU — BENOIT, PI. 14, Fig. 6, p. 198. 

Descr ipt ion: An oval-triangular trilete spore. Size: 60 u, The size of the centrál 
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area: 45 u, of the zóne 15 u. Sculptural elements (fine "coni") are well visible, dense 
and form an incomplete reticulum. 

R e m a r k : The depicted spore is partly graphitized; mainly the surface of the 
centrál area is dark and the trilete mark so distinct on Samarisporites inusitatus 
ALLEN, is not visible. The zóne is partly damaged. It is Iikely that according to its 
shape, size and sculptural elements the spore belongs to Samarisporites inusitatus 
ALLEN. 

O c c u r r e n c e : Scarce, loc. Smolník — Beckenhóhe, occur 2, sample 3a 
1993/78, lydites. 

S t ra t i g raph i ca l range : Upper Givet — Spitzbergs, Central Dicksonland (K 
C. ALLEN 1965), Middle Frasnian — France P. TAUGOURDEAU 1969), Upper Siegen 
— Ems — Armoric Massif (A. MOREAU-BENOIT 1974). 

Monopseudosaccití SMITH et BUTTERWORTH 1967 
Grandispora HOFFMEISTER STAPLIN, and MALLOY 1955 
Type species Grandispora spinosa HOFFMEISTER STAPLIN, and MALLOY 1955 

Grandispora cf. inculta ALLEN 1965 
PI. LXXII, Fig. 1 

1965: Grandispora inculta sp. nov. — ALLEN, PI. 103, Fig. 7—9, p. 734 
1974: Grandispora inculta ALLEN 1965 — MOREAU-BENOIT, PI. 14, Fig. 7, p. 199. 

D e s c r i p t i o n : A circular trilete spore, with distinctly delimitated centrál body 
and zóne. Size of centrál body: 55 u: width of zóne: 25 u; size of spore: around 
85 u. The trilete mark is indistinct; the rays overlap the body diameter. The exine is 
covered with minor dense grains. The centrál body has an oval rim which is like to be 
secondary, formed by depression. The zóne margin is partly damaged. 

R e m a r k : The spore is quite well preserved. It is ranged to Grandispora inculta 
ALLEN on the basis of the shape of body and zóne, sculptural elements and indistinct 
Y-mark. 

Occu r rence : Scarce; dark phyllites, sample 1/12/76, cross section Drnava — 
Pipítka. 

S t r a t i g raph i ca l r a n g e : Givet-Spitebergs (K. C. ALLEN 1965), Middle Siegen 
— Ems — Armoric Massif (A. MOREAU-BENOIT 1974). 

Rha bdosporítes RICHARDSON 1960 
Type species Rhabdosparites langi (EISENACK) RICHARDSON 

ct.Rbabdosporites parvnlns RICHARDSON 1965 
PI. LXXII, Fig. 2 
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1964: Rhabdosporifes parvulus sp. nov. — RICHARDSON, PI. 93, Fig. 5—6, p. 588. 
1974: Rhabdosparites parvulus 1965 — MOREAU-BENOIT, PI. 15, Fig. 4, p. 202. 

Descript ion : A trilete spore composed of the centrál body 55—70 u, large, and 
the zóne damaged by metamorphosis. It is preserved in fragments, 15—25 (i wide. 
The size of the spore is about 95 u.. The trilete mark is well visible. Its rays are straight 
and extend to the body margins. The originál sculpture of the spore body and of the 
zóne is indistinct. Exposed parts show baculate to clavate sculpture. 

Remark: The described specimen is damaged by metamorphosis. The trilete 
mark is well preserved, as well as the delimitation of the centrál body and the course 
of the zóne. Sculptural elements are partly visible. 

Occurrence : Scarce; light-grey phyllites, loc. Smolník-town,cliff No. 3,sample 
3 b. 

Stratigraphical range: Upper Eifel and Givet — NE Scotland (J. B. RI­
CHARDSON 1965), Givet-Belgium (K. M. LELE et M. STREEL 1969), Ems inFrance — 
Armoric Massif (A. MOREAU-BENOIT 1974). 
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3—4 cf. Perotriletes microbaculatus var. attenuatus RICHARDSON — LISTER, cross section Drnava — 
Pipítka, sample 1/1/76, dark lydites, loc. Smolník — Kompas 11—111,2001/78, inv. No. 250/78, lydites 

5 Punctatisporites cf. solidus NAUMOVA, cross section Drnava — Pipítka, sample 1/12/76, dark lydites 
6 cf. Retusotriletes insperatus var. gracilis TSCHIBRIKOVA, cross section Drnava — Pipítka, sample 

1/13/76, dark phyllites 
7 cf. Camptofri/etes dubius Mc GREGOR, cross section Drnava — Pipítka, sample 1/13/76, dark lydites 
8 Acanthotriletes parvispinosus NAUMOVA var. rotundus TSCHIBRIKOVA, loc. Smolnícka Huta, inv. No. 

637/79, lydites 
9 Dictyotríletes cf. peculiaris TSCHIBRIKOVA, cross section Linkeš — Pipítka, sample 2 III—26/77, 

lydites 
10 Dictyotríletes peculiaris TSCHIBRIKOVA, cross section Drnava—Pipítka, sample 1/13/76, dark lydites 

Plate LXXI 
1 Acanrhotri/efes aff. denticulatus NAUMOVA, loc. Smolník — Markscheidergrund, occur. 3, sample Id, 

1998/79, inv. No. 247/78 
2 �%�(�����%�#�.�<�<�*�/�8�1�8�8�'�3�'�2 �0�#�1�5�*�2�0�*�.�/�2�4�2 �����!�����"�� �%�1�/�2�2 �2�'�%�3�*�/�. ���1�.�#�5�# �: ���*�0�8�3�+�#�� �2�#�-�0�,�' �������	���
���� �&�#�1�+ 
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Západné Karpaty, sér. paleontológia, 9, P. 155—164, Geol. Úst. D. Štúra, Bratislava, 1984 

Jarmila Papšová — �������������� �������
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�7�:�. �5�7�=�6�<�*�2�6�; ���4�7�,�*�4�2�<�2�.�; �)�C�5�7�;�<�2�. �*�6�- ���:�=�M�7�>�7�����#�1�. �5�2�,�:�7�/�*�,�2�.�; �8�*�<�<�.�:�6 �7�/ �<�1�. �!�.�2�/�4�2�6�0 �7�: ���C�-�*�;�3�* 
�4�2�5�.�;�<�7�6�.�; �7�/ �<�1�. �;�<�=�-�2�.�- �4�7�,�*�4�2�<�2�.�; �2�; �2�6�-�2�,�*�<�2�>�. �7�/ �* �-�.�8�7�;�2�<�2�7�6�*�4 �.�6�>�2�:�7�6�5�.�6�< �?�2�<�1 �* �;�4�2�0�1�<�4�A �-�.�.�8�.�6�.�- �;�.�* 
�/�4�7�7�: �7�/ �<�1�. �;�1�.�4�/ �*�:�.�*�� 

� � �6�<� : �7�- �=� , �<�2�7�6 
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�<�2�7�6 �7�/ �4�*�:�0�. �<�.�,�<�7�6�2�, �=�6�2�<�;�� �#�1�. �;�<�=�-�A �7�/ �,�7�6�7�-�7�6�< �5�*�,�:�7�/�*�=�6�* �2�; �7�6�. �7�/ �<�1�. �5�7�;�< 
�;�=�2�<�*�+�4�. �5�.�<�1�7�-�; �7�/ �:�.�4�2�*�+�4�. �,�7�:�:�.�4�*�<�2�7�6 �*�6�- �-�.�<�.�:�5�2�6�*�<�2�7�6 �7�/ �;�<�:�*�<�2�0�:�*�8�1�2�, �:�*�6�0�. �7�/ 
�+�*�;�2�6�*�4 �4�2�5�.�;�<�7�6�.�;�� ���< �2�;�� �1�7�?�.�>�.�:�� �6�.�,�.�;�;�*�:�A �<�7 �;�<�=�-�A �5�7�:�. �,�:�7�;�; �;�.�,�<�2�7�6�;�� �#�1�2�; �2�; �<�1�. 
�2�6�2�<�2�*�4 �?�7�:�3 �7�6 �<�1�2�; �8�:�7�+�4�D�5 �2�6 �<�1�. �*�:�.�* �7�/ �;�<�=�-�A�� �&�. �,�1�7�;�. �<�?�7 �,�:�7�;�; �;�.�,�<�2�7�6�; �2�6 
�4�2�5�.�;�<�7�6�.�; �7�/ �<�1�. ���1�7�O �*�6�- �<�1�. �"�2�4�2�,�* �6�*�8�8�.�; �7�6 �<�1�. �4�7�,�*�4�2�<�2�.�; �)�C�5�7�;�<�2�. �*�6�- ���:�=�M�7�>�7 
�2�6 �<�1�. ���E�B�3�. �#�*�<�:�A ���<�;�� �*�6�- �2�6 �<�1�. �"�4�7�>�.�6�;�3�D �:�=�-�7�1�7�:�2�. �7�:�. �5�7�=�6�<�*�2�6�;�� 

���7�,�*�4�2�<�A �)�C�5�7�;�<�2�. 

���< �2�; �2�6 �<�1�. �;�7�=�<�1�.�:�6 �8�*�:�< �7�/ �<�1�. ���E�B�3�. �#�*�<�:�A ���<�;���� ���& �7�/ �<�1�. �>�2�4�4�*�0�. ���=�+�7�>�C�� �7�6 �<�1�. 
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Fig. 1 Sketch map of conodont localities Zámostie and Hrušovo �����	�
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small peas (samples 3—9, 4—1), a classic type of the Reifling limestone (A. BIELY 

1960) containing many sessile foraminifers (O. JENDREJAKOVA et al. 1981). Macro-
fossils are absent here, holothurians and Fungi decrease in amount and radiolarians 
increase. 

Microfacies of the lower part of the complex (sample 3—4) is biomicrosparite with 
lamellibranchiates. Bivalves are thinwalled ("filaments"); the sample 4 contains 
detritus of bivalvian shells of the type "shell hash". Segments of echinoderms, 
foraminifers and isolated globochetes occur sporadically. 

Conodonts are more frequent than in the two underlying levels. Frequent are 
Gondolella excelsa (MOSHER), G. cornuta (BUDUROV et ŠTEFANOV), scarce Gladigon-
dolella tethydis (HUCKRIEDE), Gondolella constricta MOSHER et CLARK and scarce G. 
pseudolonga MIETTO, KOVACS et KOZUR. G. excelsa is less frequent here than in the 
Silica nappe. Only immature specimens were preserved. Mature specimens are 
characterized by a high carina. In the lineage G. excelsa — G. foliata foliata (S. 
KovAcs in print) are frequent transitions to G. foliata foliata (BUDUROV). The species 
G. constricta is stable in its form. The age is Illyrian — Lower Ladinian. In 
microfacies pattern of the overlying part (samples 5—6—7—8) pelmicrosparite 
dominates; in some places pelsparite. The matrix is micritic. The sediment is poorly 
sorted (packstone or wackestone with pellets or bioclasts of bivalves, frequently 
filaments), isolated ostracods and globochetes. The amount of conodonts decreases 
for some time, among old species only Gladigondolella tethydis survives and 
stratigraphically younger species like Gondolella foliata foliata (BUDUROV), G. 
foliata inclinata KovAcs (quite frequent), Gladigondolella malayensis malayensis 
NOGAMI and Metapolygnathus mungoensis (DIEBEL) (scarce) appear. The conodonts 
are indicative of the Longobardian age of the limestone complex. 

Microfacies of the next part of the complex in vertical section (sample 9) is 
biomicrite to biopelmicrite, in places with filaments and globochetes. Cherts consist 
of microcrystalline Si02 . On the margins of concretions they are also pressed in the 
limestone matter or are in fragments or nests. The conodont assemblage is 
unchanged. 

The overlying limestones (samplex 10, 4—1) under microscope appear as 
biomicrosparite (packstone) with plentiful shells of bivalves of variable size, and 
frequently also with filaments. Ostracods and profiles of gastropods are sporadical. 
In some places frequent are profiles of spherical organisms (Calcisphaerá) and 
sporadical pellets. 

In this Ievel scarce (Gladigondolella tethydis (HUCKRIEDE) in fragments, Gondo­
lella foliata inclinata KovAcs, stratigraphically significant form G. polygnathiformis 
BUDUROV et ŠTEFANOV (indicative of Upper Triassic age of the formation, Cordevo-
lian), Gladigondolella malayensis malayensis NOGAMI, and in some beds (sample 2) 
ramiform conodonts appear again. This is the only bed with Irinella canalifera 
(KRISTAN—TOLLMANN), mostly known from the Carnian (for example R. MOCK 
1973). The conodont assemblages occur together with frequent sessile species of 
foraminifers, less frequent echinoderms and holothurians. 

The bed sequence of the carbonate complex terminates with filament biomicrite 
containing sporadical Globochetes, profiles of sponge spicules, without conodonts. 
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A quite different ophthalminian foraminiferal assemblage appears which might 
indicate a stratigraphic change (O. JENDREJAKOVA et al. 1981). 

Locality Hrušovo 

The locality is in the southern part of the Slovenské rudohorie ore mountains 
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limestones are grey, grey-black, red, pinkish or brownish, frequently changing 
colour. Their basal part commences with accumulation of bivalves but it was only 
found under microscope (sample 2/1). There is detritus of lamellibranchiate shell of 
the type "shell hash". The main part of the Nádaska limestones consists of typical 
wackestone; biomicrite, microsparite, pelmicrite, biopelmicrite, in places compri-
sing bioclasts of bivalves, globochetes, less frequent ostracods, foraminifers. Micro-
facies change also within one thin section. 

Microscopical pattern of light-grey f acies in the upper part of the complex does not 
differ substantially from typical Nádaska limestones, frequent are only spárite nests 
among micrite clusters. 

In some places the Nádaska limestones contain plentiful conodont microfauna. At 
the base are fragments of gondolelles with high carina and rather narrow platform. 
They may be fragments of juvenile specimens of Gondolella cf. excelsa (Mosher). 
They occur with fragments of Gondolella cf. hanbulogi (SUDAR et BUDUROV). Well 
developed specimens of Gondolella excelsa together with Gladigondolella tethydis 
(HUCKRIEDE) occur in the whole length of the Nádaska limestone complex. In the 
lower part of the complex is also Gondolella constricta MOSHER et CLARK which 
disappears beginning with the sample 2/44 (the first quarter of the cross section. The 
specimens of the type "G. mombergensis" háve a narrow platform and partly 
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rounded back part. Teeth are only partly grown together, carina is somewhathigher 
on some, mainly juvenile forma. After riaving recovered more specimens, we regard 
also the two specimens depicted by �M�� �������� ���
�������� �3�7 �#���� �)���� ���3�1�� �
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limestones (zóne Protrachyceras archelaus) is proved-besides Metapolygnathus 
mungoensis (sample 3/89) — also by Metapolygnathus mostlerí (KOZUR) out of the 
cross section Hne ���!�� ���	�	�� ������������ 
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������ �������������� ���������������� ��� �� ���������������� ���� �������������� �������������������� ���� ������ �
���������� ���������� ������ ������ 
�
�����O �6�*�8�8�.�� �$�1�. �,�7�5�8�*�:�2�;�7�6 �:�.�;�=�4�<�.�- �2�6 �<�1�. �/�7�4�4�7�?�2�6�0 �,�7�6�,�4�=�;�2�7�6�;�� 

�$�1�. �,�7�6�7�-�7�6�< �5�2�,�:�7�/�*�=�6�* �8�:�7�>�.�- �!�.�4�;�7�6�2�*�6�����7�:�-�.�>�7�4�2�*�6 �+�*�;�2�6�*�4 �;�.�-�2�5�.�6�<�*�<�2�7�6 
�2�6 �<�1�. ���2�.�4�A �&�C�1 �/�*�,�2�.�; �7�/ �<�1�. ���1�7�O �6�*�8�8�.�� �$�1�. �4�2�5�.�;�<�7�6�.�; �*�:�. �7�>�.�:�4�*�2�6 �+�A �<�1�. ���=�6�B 
�+�.�-�; �/�:�7�5 �?�1�2�,�1 �6�7 �,�7�6�7�-�7�6�<�; �1�C�>�. �+�.�.�6 �:�.�,�7�>�.�:�.�- �;�7 �/�*�:�� �'�. �-�7 �6�7�< �:�.�0�*�:�- �+�*�;�2�6�*�4 
�;�.�-�2�5�.�6�<�; �*�; �-�.�.�8���;�.�* ���0�.�7�;�A�6�,�4�2�6�*�4�� �;�.�-�2�5�.�6�<�;�� �$�1�. �-�.�8�7�;�2�<�.�- �6�.�*�: �<�1�. �B�F�6�. �7�/ �<�1�. 
�:�.�*�,�1 �7�/ �;�.�* �?�*�>�.�;�� ���< �2�; �2�6�-�2�,�*�<�.�- �+�A �/�:�.�9�=�.�6�< �/�2�6�-�; �7�/ �+�2�>�*�4�>�.�; �?�2�<�1 �<�1�2�,�3�.�: �?�*�4�4�; �*�6�- 
�+�A �/�:�.�9�=�.�6�< �2�6�<�:�*�,�4�*�;�<�; �*�6�- �+�2�7�,�4�*�;�<�; �+�7�=�6�- �+�A �;�8�*�:�E�<�.�� ���@�,�.�8�< �<�1�. �<�7�8 �8�*�:�< �7�/ �<�1�. 
�,�:�7�;�; �;�.�,�<�2�7�6 �?�2�<�1 �+�2�7�5�2�,�:�2�<�. �<�7 �+�2�7�8�.�4�5�2�,�:�2�<�. �5�2�,�:�7�/�*�,�2�.�; �:�.�8�:�.�;�.�6�<�*�<�2�>�. �7�/ �-�.�.�8�.��
�6�2�6�0 �7�/ �<�1�. �*�:�.�* �*�6�- �+�.�0�2�6�6�2�6�0 �7�/ �;�.�-�2�5�.�6�<�*�<�2�7�6 �7�/ �<�1�. ���=�6�B �+�.�-�;�� �<�1�. �5�7�;�< �8�*�:�< �7�/ 
�<�1�. �,�:�7�;�; �;�.�,�<�2�7�6 �,�7�6�;�2�;�<�; �7�/ �8�7�7�:�4�A �;�7�:�<�.�- �;�.�-�2�5�.�6�< ���8�*�,�3�;�<�7�6�. �7�: �?�*�,�3�;�<�7�6�.�� �?�2�<�1 
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���,�,�7�:�-�2�6�0 �<�7 �<�1�. �,�7�6�7�-�7�6�< �5�2�,�:�7�/�*�=�6�* �*�6�- �,�1�*�:�*�,�<�.�: �7�/ �5�2�,�:�7�/�*�,�2�.�; �<�1�. �+�*�;�2�6�*�4 
�;�.�-�2�5�.�6�<�*�<�2�7�6 �,�7�5�5�.�6�,�.�- �?�2�<�1 �<�1�. ���C�-�*�;�3�* �4�2�5�.�;�<�7�6�.�;�� �5�7�;�< �4�2�3�.�4�A �2�6 �<�1�. ���4�4�A�:�2�*�6�� 
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Analysis of G. excelsa shows differences in quality and quantity. G. excelsa is múch 
more frequent in the cross section Hrušovo of the Silica nappe than in the cross 
section Zámostie in the �������Y �;�.�=�=�2�� �)�2�9�9 �=�>�2�?�2�>�B�2�1 �.�1�A�9�@ �?�=�2�0�6�:�2�;�? �.�>�2 �:�.�6�;�9�E �6�; 
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7 Gladigondolella tethydis (HUCKRIEDE) — Zámostie I. 4/80, Fassanian; 90x. 
8 Gladigondolella tethydis (HUCKRIEDE) — Zámostie I. 6/80, Fassanian; 50x. 
9 _ 1 0 Meíapofygnaíhus mostleriKOZUR — Zámostie I. 7/79, Longobardian; 9—140x, 10— 130x. 

Plate LXXVI 
1—2 Gondolella foliata inclinata KovAcs — Zámostie I. 7/80, Longobardian; lOOx. 
3 Gondolella foliata inclinata KovAcs — Zámostie I. 10/80, Cordevolian; 50x . 
4 Gondolella foliata foliata (BUDUROV) — Zámostie I. 9/80, Longobardian; 50x . 
5—7 Gondolella foliata inclinata KovAcs — Zámostie II. 4/80, Cordevolian; 5—6 — 90x, 7 — 80x. 
8—11 Gladigondolella malayensis malayensis NOGAMI — Hrušovo 3/17, Longobardian; 8—10 — 50x, 

11—60x. 

Plate LXXVII 
1 Neohindeodella sp. — Hrušovo 1/100, Pelsonian; 50x. 
2 Gondolella cf. excelsa (MOSHER) juv. — Hrušovo 2/1, Illyrian; 130x. 
3 Hindeodella sp. — Hrušovo, 2/22, Illyrian; 50x . 
4 Gondolella excelsa (MOSHER), — Hrušovo 2/44, Illyrian; 40x . 
5 Gondolella constricta MOSHER e t CLARK — Hrušovo 2/1, Illyrian; 60 x . 
6 Gladigondolella tethydis (HUCKRIEDE) — Hrušovo 2/22, Ulirian; 60x . 
7 Gondolella constricta MOSHER et CLARK — Hrušovo 2/22, Illyrian; 40x . 
8 Gondolella constricta MOSHER et CLARK — Hrušovo 2/22, Illyrian; 40x . 
9 Gondolella excelsa (MOSHER) — Hrušovo 2/22, Illyrian; 50x . 

10 Gondolella constricta MOSHER et CLARK — Hrušovo 2/22, Illyrian; 40x . 
11 Gondolella excelsa (MOSHER) — Hrušovo 2/22, Illyrian; 50x . 
12 Gondolella constricta MOSHER et CLARK — Hrušovo 2/44, Illyrian; 70x . 
13 Gondolella constricta MOSHER et CLARK — Hrušovo 2/44, Illyrian; 70x . 

Plate LXXVIII 
1 Gladigondolella tethydis (HUCKRIEDE) — Hrušovo 2/22, Illyrian; 30x . 
2 Gondolella excelsa (MOSHER) — Hrušovo 2/44, Illyrian; 30x . 
3 Gladigondolella tethydis (HUCKRIEDE) juv. — Hrušovo 2/44, Illyrian; 75x . 
4 Gondolella constricta MOSHER et CLARK, juv. — Hrušovo 2/44, Illyrian; lOOx. 
5 Neohindeodella triassica triasica (TATGE) — Hrušovo 2/65, Fassanian; 60x. 
6 Dydimodella alternata (MOSHER) — Hrušovo 2/65, Fassanian; 70 x . 
7—8 Gondolella ecxelsa (MOSHER) — Hrušovo 2/81, Fassanian; lOOx. 
9—11 Gondolella cf. foliata (BUDUROV) — Hrušovo 3/2, Longobardian; 50x . 
10 Gladigondolella tethydis (HUCKRIEDE), — Hrušovo 3/17, Longobardian; 40x . 
12—14 Gondolella cf. excelsa (MOSHER) — Hrušovo 3/17, Longobardian; 70x. 
13 Mefapo/ygnathus mungoensis (DIEBEL) — Hrušovo 3/89 = RS—526, Longobardian; 70x . 
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Západné Karpaty, sér. paleontológia, 9, P. 165—172, Geol. Úst. D. Štúra, Bratislava, 1984 

Jozef Pevný 

Conodonts and holothurian sclerites of the Strážov nappe 
north of Mojtín 

2 text-fig., 2 Pls. (LXXIX—LXXX), Slovák summary 

A b s t r a c t . In the presented paper are described Middle Triassic conodonts and holothurians from the 
area north of Mojtín, from Schreyeralm type limestones underlying the Wetterstein limestones at the base 
of the Strážov nappe in the Strážovské vrchy mts. The conodont species Gondolella excelsa (MOSHER) and 
Gondolella constricta MOSHER — CLARK and holothurian species Theelia undata MOSTLER, Acanthothe-
elia spinosa FRIZZELL — EXLINE, Kuehnites spiniperforatus(ZAWIDZKA), Tetravirga perforata MOSTLER, 

Priscopedatus staurocumitoides MOSTLER indicate an Illyrian age. 

In the area north of Mojtín in the Strážovské vrchy mts. a strip of Schreyeralm type 
limestones occurs, in which an assemblage of conodonts and holothurian sclerites 
was found at several places. The limestones of Schreyeralm type are found at the 
base of the Strážov nappe, underlying the Wetterstein limestones. They are 
yellowish, pinkish, brownish, compact limestones, in places with nodules. Mapping 
was carried out by J. HANACEK (1976) and M. ���������: �������
���� �$�( �-�#�$�, ���+� ���� ���( �-�#�  
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Localities and their fauna 

1. Eastern slope of Rokytník, 230 m north of elév. p. 703, brownish limestones 
underlying the Wetterstein limestones. 

Conodonts: Gondolella excelsa (MOSHER), Gondolella constricta MOSHER — 
CLARK, Gondolella sp., Prioniodina venusta (HUCKRIEDE), Didymodella alternata 
(MOSHER), Ozarkodina tortilis TATGE, Enantiognathus ziegleri (DIEBEL), Hindeo-
della (Metaprioniodus) suevica (TATGE), Prioniodina (Cypridodella) muelleri 
(TATGE). 

The presence of the platform species Gondolella excelsa (MOSHER), Gondolella 
constricta MOSHER — CLARK points to an Illyrian age, the compound conodont 
species Prioniodina venusta (HUCKRIEDE) and Didymodella alternata (MOSHER) are 
found from the Illyrian to Julian. 
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Holothurian sclerites: Theelia immisorbicula MOSTLER, Theelia undata MOSTLER, 
Acanthotheelia spinosa FRIZZELL — EXLINE, Tetravirga perforata MOSTLER, Prisco-
pedatus staurocumitoides MOSTLER, Achistrum sp. These species indicate the 
Illyrian. 

Besides that fish teeth, calcified ostracodes, crinoid stems are found here. 
2. 500 m west of elév. p. 684, greyishwhite to yellowish compact limestones. 
From conodonts Gondolella sp. and Prioniodina (Cypridodella) muelleri(TATGE) 

were determined. They are ranging from the Scythian to Norian. 
From holothurian sclerites Theelia undata MOSTLER, Acanthotheelia spinosa 

FRIZZELL — EXLINE, Kuehnites spiniperforatus (ZAWIDZKA), Priscopedatus stauro­
cumitoides MOSTLER, Achistrum sp. were found, indicating an Illyrian age. 

Fish teeth, ostracodes, sponge spicules are also present here. 
3. 500 m east of elév. k. 684, strip of light-pink limestones. 
From conodonts Gondondolella excelsa (MOSHER), Gondolella constricta MOSHER 

— CLARK, Prioniodina venusta (HUCKRIEDE), Lonchodina posterognathus (MOS­
HER), Prioniodina (Cypridodella) muelleri (TATGE), Hindeodella (Metaprioniodus) 
suevica (TATGE), Enantiognathus ziegleri (DIEBEL) were determined. 

The presence of platform species Gondolella excelsa (MOSHER), Gondolella 
constricta MOSHER — CLARK indicates an Illyrian, age the compound conodont 
species Prioniodina venusta (HUCKRIEDE) and Lonchodina posterognathus 
(MOSHER) are ranging from the Illyrian to Julian. 

From holothurian sclerites Theelia undata MOSTLER, Acanthotheelia spinosa 
FRIZZELL — EXLINE, Priscopedatus tyrolensis MOSTLER, Tetravirga perforata MOST­
LER, Eocaudina subhexagona GUTSCHICK; CANIS — BRILL, Calclamra sp., were 
determined, indicating an Illyrian age. 

There are also fish teeth, forms similar to scolecodonts and sponge spicules. 
4. 600 m east of elév. p. 723, west of milí Uhliská, thin-platy, compact, pinkish, 

yellowish, buff limestones. 
From conodonts Prioniodina venusta (HUCKRIEDE) was determined, ranging from 

the Illyrian to Julian; from holothurian sclerites Theelia undata MOSTLER and 
Priscopedatus triassicus MOSTLER, pointing to an Illyrian age. 

Systematic part 

CONODONTA 

Gondolella STAUFFER — PLUMMER, 1932 
Type species Gondolella elegán tula STAUFFER — PLUMMER, 1932, Upper Carbonife-
rous, North America. 

Gondolella excelsa (MOSHER 1968) 
PI. LXXIX, Figs. 1—3, 8, 9, 13, 14 

167 



1965 Gondolella navicula HUCKRIEDE, K. BUDUROV — S. ŠTEFANOV, tab. 2, fíg. 5—7, 9, non fig. 1—4, 
8, 10, 11 ; non tab. 3, fig. 1—2, 8—13 

1965 Gondolella navicula HUCKRIEDE — L. C. MOSHER —D. L. CLARK, tab. 66, fig. 14,16, non fig. 10, 
17—21. 

1968 Paragondolella excelsa — L. C. MOSHER, p. 938—939, tab. 118 fig. 1—8. 
1972 Gondolella excelsa (MOSHER) — H. KOZUR — H. MOSTLER, tab. 3, fig. 1, 2 
1976 Paragondolella excelsa MOSHER — WANG CHENG — YUAN — WANO ZHI — HAU, p. 405, tab. 5, 

fig. 1—5, 16. 
1979 Neogondolella excelsa (MOSHER), P. MIETTO — M. PETROM, p. 9, tab. I, fig. 2. 
1982 Gondolella excelsa (MOSHER) — L. GAÁL, tab. 11, fig 1—3. 

Remarks :6 specimens. The platform is broad, at the posterior end rounded off, 
greatest width in one third from the posterior end, in the anterior third markedly 
narrowing. The carina is high, the denticles are highest and most distinet at the 
anterior margin, toward the posterior margin fusing, not reaching the platform 
margin. At the aboral side is an elevated keel, not very broad, the pit is médium large, 
in one fourth from the posterior margin. At one specimen the posterior margin of 
keel is deformed, notched, with a lobe projecting to the left behind the pit. 

Strat igraphic and geographic range : Upper Pelsonian to Lower Longo­
bardian, most abundant in the Illyrian in the Nothern and Southern AIps, Balkans, 
Turkey, Tibet, in North America ( Nevada) in the lowermost Carnian; in the West 
Carpathians, in the Pelsonian to Illyrian — �����������K�1�-�� ���)�J�-�6�1�-�� ���4�4�@�:�1�)�6 �G ���)�:�3�7�>�1�+�)�� 
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posterior margin, oral side descending posteriorly with low carina, the denticles not 
reaching the platform margin, one denticle remains free. On the aboral side is a very 
broad, fiat keel, with small pit. 

HOLOTHURIOIDEA 

Theelia SCHLUMBERGER 1890 
Type species Chirodota undulata SCHLUMBERGER, Eocéne, France. 

Theelia undata MOSTLER 

PI. LXXIX, Fig. 11 

1968 Theelia undata n. sp. — H. MOSTLER, p. 30, tab. 5, fig. 5 
1968 Theelia undata MOSTLER — P. SPECKMANN, p. 206, text-tab. 3, fig. 2. 
1970 Theelia undata MOSTLER — S. A. ŠTEFANOV, p. 47, tab. 1, fig. 19 
1978 Theelia undata MOSTLER — A. GAŽDZICKI — H. KOZUR, R. MOCK, J. TRAMMER, p. 364, tab. 51, 

fig. 89, tab. 52, fig. 1. 

R e m a r k s : 4 specimens. The outer margin is very undulate. Over every spoke 
interarea the margin is highly convex, above every spoke deepened. The centrál 
portion is relatively small. The spokes are widening to the margin, numberof spokes 
7—10. 

Theelia serta SPECKMANN is probably a younger synonym of Theelia undata 
MOSTLER. 

St ra t i g raph i c and g e o g r a p h i c r a n g e : Anisian to Cordevolian, most often 
in the Illyrian, in the Northern Alps, Balkans, Turkey; in the West Carpathians — 
Trstená near Rajec, Markovica, Ilavka, Beckov, Malinô Brdo, Liptovská Revúca, 
Liptovská Osada, Zámostie, Jašenie, Predajná, Ráztoka. 

Acanthotheelia FRIZZELL — EXLINE, 1955 
Type species Acanthotheelia spinosa FRIZZELL — EXLINE, Triassic, Southern Alps. 

Acanthotheelia spinosa FRIZZELL — EXLINE, 1954 
PI. LXXX, Fig. 5, 10, 12 

1954 Acanthotheelia spinosa FRIZZELL and EXLINE, new species, p. 112, tab. 6, fig. 7—8. 
1968 Acanfhofhee/ia spinosa FRIZZELL — EXLINE, H. MOSTLER, p. 25, tab. 4, fig. 6, tab. 6, fig. 1. 

1968 Acanthotheelia spinosa FRIZZELL — EXLINE, P. SPECKMANN, p. 213, text-tab. 4, fig. 5,6, text-tab. 
5, fig. 1—2, 4—5. 

1970 Acanfhot/iee/ía spinosa FRIZZELL — EXLINE, S. A. ŠTEFANOV, p. 45, tab. 1, fig. 13. 
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R e m a r k s : 6 specimens. Small star-shaped sclerite with 7—9 spokes. The spines 
are above the spoke interareas. Sometimes above the spokes circular perforations 
are in the margin. The centrál portion is large. 

S t r a t i g r a p h i c and g e o g r a p h i c range : Illyrian to Cordevolian in the Alps, 
Hungary, Dinarides, Balkans, Turkey; West Carpathians: Beckov, Markovica, 
Malinô Brdo, Liptovská Osada, Zámostie, Jašenie. 

Conc lus ion 

Although the stratigraphic range of the mentioned assemblage of conodonts and 
holothurian sclerites reaches higher than the Illyrian, from platform conodonts 
Gondolella constricta MOSHER — CLARK reaches the Fassanian, Gondolella excelsa 
(MOSHER) the Lower Longobardian, from holothurian sclerites Theelia undata 
MOSTLER and Acanthotheelia spinosa FRIZZELL — EXLINE reach the Cordevolian, 
I consider the age of the mentioned localities as Illyrian, corresponding to the excelsa 
Zóne in the sense of the division of S. KovAcs — H. KOZUR (1980), because 
Gladigondolella tethydis (HUCKRIEDE) indicating the Aplococeras avisianus Zóne, 
Lower Fassanian in the sense of S. KovAcs — H, KOZUR, is still not present here. 
Macrofauna has not been found in the mentioned Schreyeralm type limestones at the 
described localities. 
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Explanations to Plates LXXIX—LXXXX 

Plate LXXIX 
1 Gondolella excelsa (MOSHER), Illyrian, aboral-lateral view, locality 3, 80x. 
2 Gondolella excelsa (MOSHER), Illyrian, lateral view, locality 3, HOx. 
3 Gondolella excelsa (MOSHER), Illyrian, oral view, locality 3, 70x. 
4 Gondolella constricta MOSHER — CLARK, young form, Illyrian, lateral view, locality 1, 75x. 
5 Gondolella constricta MOSHER — CLARK, lateral view, Illyrian, locality 1, 50x. 
6 Gondolella constricta MOSHER — CLARK, lateral view, Illyrian, locality 1, 75x. 
7 Prioniodina (Cypridodella) muelleri (TATGE), Illyrian, locality 1, lOOx. 
8 Gondolella excelsa (MOSHER), oral side, Illyrian, locality 1, 70x. 
9 Gondolella excelsa (MOSHER), oral side. Illyrian, locality 1, 60x. 

10 Gondolella sp., aboral side, Illyrian, locality 1, 50x. 
11 Gondolella sp., oral side, Illyrian, locality 2, 50x. 
12 Gondolella constricta MOSHER — CLARK, aboral side, Illyrian, locality 1, 90x. 
13 Gondolella excelsa (MOSHER), aboral side, Illyrian, locality 1, 75 x. 
14 Gondolella excelsa (MOSHER), aboral side, detail, deformed posterior end of keel, Illyrian, locality 3, 

250x. 

Plate LXXXX 
1 Enantiognathus ziegleri (DIEBEL), Illyrian, locality 3, 90x. 
2 Prioniodina (Cypridodella) muelleri (TATGE), Illyrian, locality 3, 120x. 
3 Prioniodina venusta (HUCKRIEDE), Illyrian, locality 3, lOOx. 
4 Lonchodina posterognathus (MOSHER), Illyrian, locality 3, 60x. 
5 Acanthotheelia spinosa FRIZZELL — EXLINE, Illyrian, locality 2, lOOx. 
6 Calclamna sp., Illyrian, locality 3, lOOx. 
7 Tetravirga perforata MOSTLER, Illyrian, locality 1, 50x. 
8 Kuehnites spiniperforatus (ZAWIDZKA), Illyrian, locality 2, lOOx. 
9 Priscopedatus tyrolensis MOSTLER, Illyrian, locality 3, lOOx. 

10 Acanthotheelia spinosa FRIZZELL — EXLINE, Illyrian, locality 2, lOOx. 
11 Theelia undata MOSTLER, Illyrian, locality 1, 150x. 
12 Acanthotheelia spinosa FRIZZELL — EXLINE, Illyrian, locality 1, 150x. 

Photo by K. Šebor 
The materiál is deposited in the collections of the Dionýz Štúr Inštitúte of Geology in Bratislava. 
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iÉRE),assilines were represented by Assilina exponens (SOWERBY). Among discocyc-
lines besides Discocyclina nummulitica (GUMBEL), Discocyclina varians (KAUF-
MANN), M. DE CIZANCOURT found a new species and denoted it as Discocyclina 
andrusovi. Because of the lack of suitable materiál of form A she gave the test 
dimensions, the ratio of diameter and test thickness, the size of granules and number 
of lateral chambers. She did not describe equatorial section. As for the axial section, 
she gave number of serieš of lateral chambers and their height. The description of the 
form B comprises dáta on test dimensions, the ratio of diameter and test thickness, 
size of granules; the description of axial section comprises number of serieš of lateral 
chambers, height of lateral chambers and height of equatorial layer. According to the 
axial section she compared the specimens of form A to Discocyclina aff. varians 
(KAUFMANN) in P. BRONNIMANN (1940). Because of their similarity she proposed to 
range specimens from Forte San Felice to Discocyclina andrusovi CIZANCOURT.. 

Later on Discocyclina andrusovi CIZANCOURT was mentioned by other auhtors. In 
1953 J. SCHWEIGHAUSER ranged to this species small discocyclines with distinct umbo 
and granules surrounded by 5—6 lateral chambers. The dimensions of protoconch of 
the embryonal apparatus of the eulepidine — trybliolepidine type were 
0 .15-0 .24 x 0 .14-0 .24 mm. The cross diameter of the deuteroconch (CC) varied 
within 0.22—0.41 mm. In periembryonal chambers were two main auxiliary cham­
bers. 0—2 interauxiliary chambers, 25—33 adauxiliary chambers. In internal rings 
the chambers were hexagonal; radial arrangement was replaced by wavy bend. In 
most cases it ended in the damaged parts of the test where anular arrangement began 
as a rule. He does not regard P. BRÓNMMANN'S specimens Discocyclina aff. varians 
(KAUFFMANN) as identic with Discocyclina andrusovi CIZANCOURT. According to him 
they are closer to Discocyclina papayracea (BOUBÉE). 

M. NEUMANN (1958) says in connection with Discocyclina aff. varians (KAUFMANN) 
from Forte San Felice, that M. DE CIZANCOURT presented her new species in 
depictions of low quality. M. NEUMANN regards the species as nonvalid because M. DE 
CIZANCORUT characterized it by indistinct differences from Discocyclina varians 
(KAUFMANN). 

E. KÔHLER (1967) distinguishing the species Discocyclina varians (KAUFMANN) 
from other species also mentioned the species Discocyclina andrusovi CIZANCOURT. 
He said that its description was incomplete and its name in literatúre comprises 
various forms. He found specimens of the species in materiál from the originál 
locality at Bojnice. Their test was thicker, with a distinct umbo lip and a large 
embryonal apparatus. 

This brief information on the history of Discocyclina andrusovi CIZANCOURT shows 
the necessity to complete its paleontological description. 

Several years ago E. KÔHLER gave me originál materiál of M. DE CIZANCOURT. It 
consisted of two free specimens (differing in size and form of test), a specimen 
polished to get equatorial section, a specimen polished to get axial section, a rather 
thick thin section of the form A, a rather thick thin section of the form B. Both thin 
sections show rock inclusions. To complete the description I close a smaller free 
specimen with a distinct umbo (syntype 1) and thin sections of equatorial section of 
forms A (syntype 2) and B (syntype 3). 
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Discocyclim andrusovi CIZANCOURT 1948 

Form A 
PI. LXXXI 

1948 Discocyclina (Discocyclina) Andrusovi sp. nov., Forme A—M. DE CIZANCOURT : Nummulitidae 
et Orbitoidae e tc , p. 52—54, PI. 8, fig. 21, PI. 9, fig. 29 (non PI. 7, fig. 15, PI. 9, fig. 26). 

Syn types : Materiál M. DE CIZANCOURT; Syntype 1: free specimen (pi. LXXXI, 
fig. 1—2), Syntype 2 : thin section equatorial section (pi. LXXXI, fig. 3—5). 

Type l e v e l : Upper Lutetian 
Type loca l i ty : Bojnice spa 
D e n o m i n a t i o n : After tne outstanding geologist Academician D. ANDRUSOV 
Diagnos i s : Discocycline of médium size, with distinct umbo and broad lip. 

Several larger granules with many lateral chambers are on umbo. A small proto­
conch, quite a large deuteroconch. 

Tes t d e s c r i p t i o n : The test is described according to a free specimen (PI. 
LXXXI, fig. 1—2). A distinct umbo passes abruptly into a wider lip with partly 
waved margin. Umbo diameter: 2.24 mm. There are about ten granules 
(0.165—0.280 mm) on the umbo. The granules are surrounded by 9—13 lateral 
chambers, 0.036—0.084 mm in size. Granules on umbo are 0.070—0.090 mm 
distant from one another. Among larger granules are smaller ones (about 0.070 in 
size). They are surrounded by 8—9 lateral chambers. They get smaller on the 
transition of umbo to lip. They are less distinct on the lip. The test diameter is 
5.8 mm, the test thickness 2.2 mm. 

Equatorial section: It is described according to thin section PI. LXXXI, fig. 3—5). 
A small overgrown rock grain near the embryonal apparatus prevents exact 
determination of the eulepidine or umbilicolepidine type of the embryonal appara­
tus. Protoconch is small. Its cross diameter (AA) is 0.204 mm, the longitudinal 
diameter of protoconch (BB) is 0.235 mm. The deuteroconch is markedly larger, its 
cross diameter (CC) is 0.812 mm. The main diameter (MD) is smaller — 0.613 mm. 

The type of arrangement of chambers in the initial cycles is not distinct. Number of 
periembryonal chambers cannot be determined exactly because one of rock 
enclosures in the test partly extended to the embryonal apparatus. There are about 
26 periembryonal chambers on 2/3 of deuteroconch periphery. The chambers are 
rectangular. Their height is variable; it is greater than their width. The lower 
chambers háve dimensions 0.022 x 0.042 mm; the higher 0.039 x 0.067 mm. 
Periauxiliary chambers behind them are lower. They are rectangular as well, their 
height is greater than width: 0.028 x 0.059 mm, Their height increases toward 
periphery — as shown by their dimensions 0.02 x 0.07 mm. Equatorial section is 
characterized by sudden increase or decrease in the height of cycles and their 
tapering out. 

Description of parts of test is based on the way of measurements by J. SCHWEIOHAUSER (1953). 
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Axial section: I can only describe axial section of one specimen (PI. LXXXII, fig. 
2). Its test shape is different from that of the free specimen and its umbo is less 
distinct and passes gradually into lip. The lip is narrower, with a less sharp margin. 
Specimens depicted in PI. 7, fig. 15 and PI. 9, fig. 26 by M. DE CIZANCOURT háve the 
samé shape. I think they belong to other species. So I do not present detailed 
description of axial section of my specimen and denote it only Discocyclina sp. 

Form B 
PI. LXXXII 

1948 Discocyclina (Discocyclina) Andrusovi sp. nov., forme B — M. DE CIZANCOURT : Nummulitidae et 
Orbitoidae etc, p. 54, PI. 8, fig. 21, PI. 9, fig. 22, textfig. 1. 

Syn type : Materiál of M. DE CIZANCOURT; Syntype 3 : thin section, equatorial 
section (PI. LXXXII, fig. 1). 

Type loca l i t y : Bojnice spa 
D iagnos i s : The test diameter is approx. 18 mm; granules in the middle are 

larger than on periphery (taken over from M. DE CIZANCOURT), chambers rectangu­
lar, vertically elongated. They get larger toward periphery of test. They are arranged 
in regular cycles. The cycles are tapering out, waved. 

Tes t d e s c r i p t i o n : I háve only one thin section of equatorial section, so I can 
only give approximate test dimensions (11.5 mm). 

Equatorial section: The thin section is not sufficiently thin in the area of 
embryonal apparatus, so the apparatus, the shape and number of periembryonal 
chambers cannot be observed. Chambers are rectangular in the whole equatorial 
section.Their height increases from the middle of the test; the individual cycles show 
variable height. They are tapering out, and partly waved. Chambers in inner cycles 
háve the dimensions 0.017 x 0.031 mm, 0.048 x 0.048 mm, in cycles in the middle 
of the test 0.036 x0.048mm, 0.034 x 0.076 mm, and in cycles on test periphery 
0.031 x 0.042 mm, 0.031 x 0.090 mm. 

R e m a r k s on c o m p a r i s o n : The test of A form of Discocyclina andrusovi 
CIZANCOURT has médium size, large umbo passing abruptly into a wide lip with sharp 
margin. Granules on umbo are rather large, surrounded by 9—13 small lateral 
chambers. The equatorial section is characterized by eulipidine embryonal appara­
tus with smal protoconch and large deuteroconch, many periembryonal chambers, 
rectangular chambers with their height greater than width. The chambers are 
arranged in irregular cycles. Euqatorial section of form B is characterized by 
rectangular chambers, elongated vertically and arranged in irregular, variably 
tapering out cycles. Because of its large embryonal apparatus and a small test of form 
A it can hardly be compared to specimens described in the pást. It is most resemblant 
to Discocyclina nummulitica (GÚMBEL) described by M. NEUMANN (1958). Only our 
specimen has a smaller test, more lateral chambers around granules, a larger 
embryonal apparatus and more periembryonal chambers. 

A comparison between Discocyclina andrusovi CIZANCOURT and the specimens of 
Discocyclina aff. varíans (KAUFMANN) described by P. BRÔNNIMANN (1940) shows 
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Západné Karpaty, sér. paleontológia, 9, P. 179—186, Geol. Úst. D. Štúra, Bratislava, 1984 
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Fig. 1 Localization of area under study (black rectangle). 

Colomisphaera NOWAK, 1968 
Colomisphaera modica n. sp. 
PI. LXXXHI.Fig. 1— 6 

Holotype : The specimen depicted in PI. LXXXIII, Fig. 1, 2, in therepositoryof 
MND (oil mines) Hodonín. Thin section 6197, coordinates x-50. 8, y-3. 2 
(Table of parameters, specimen 3). 

Denominat ion: From lat. modicus — of médium size. 
Type level: Turonian — Lower Senonian. 
Type locality: Sandy-glauconitic pithonellous marlstone in the borehole 

Strachotín 2, depth 1694—1697 m. 
Mater iá l : 5 specimens in thin-section samples (3 specimens from borehole 

Strachotín 2, 2 specimens from borehole Mikulov 2). 
Diagnostic characters : A spherical, unicamerate test with single-layered 

wall consisting of thin, short, radially arranged calcite crystals. 
Descr ipt ion: A spherical test with single-layered wall composed of thin, short, 

radially arranged calcite crystals. The inner margin of test is straight, the outer is 
partly uneven. Under penetrating light the test is light grey, under falling light it is 
milk-white. Calcite individuals in the wall extinct unconformably at crossed nicols. 
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Axial cross was not seen in any �@�"�2�&�� ���)�& �$�)�"�-�#�&�1 �*�2 �'�*�,�,�&�% �6�*�3�) �2�&�$�/�.�%�"�1�8 �$�"�,�$�*�3�& �/�1 
�0�8�1�*�3�&�� ���&�2�3 �"�0�&�1�3�4�1�& �6�"�2 �.�/�3 �/�#�2�&�1�5�&�% �/�. �"�.�8 �2�&�$�3�*�/�. �2�3�4�%�*�&�%�� ���)�& �3�&�2�3 �%�*�"�-�&�3�&�1 
�1�"�.�(�&�2 �'�1�/�- �������� �3�/ �
������ �4�-�� �6�"�,�, �3�)�*�$�+�.�&�2�2 �*�2 �� �4�-�� 

� � �*�-�&�.�2�*�/ �. �2 �/�' �) � / � , � / �3�8�0�& �� ���&�2�3 �%�*�"�-�&�3�&�1 ���� �4�-�� �6�"�,�, �3�)�*�$�+�.�&�2�2 �� �4�-�� 

�	�� �+�- 
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���*�(�� �	 ���$�)�&�-�"�3�*�$ �(�&�/�,�/�(�*�$�"�, �"�.�% �3�&�$�3�/�.�*�$�"�, �-�"�0 �/�' �"�1�&�" �4�.�%�&�1 �2�3�4�%�8�� �0�/�2�*�3�*�/�. �/�' �#�/�1�&�)�/�,�&�2 ���*�+�4�,�/�5 
�	 �"�.�% ���3�1�"�$�)�/�3�;�. �	�� ���7�0�,�"�.�"�3�*�/�.�2�� �� �= ���&�/�(�&�.�& �/�' ���"�1�0�"�3�)�*�"�. ���/�1�&�%�&�&�0 ������ �"�.�% ���*�&�.�.�" ���"�2�*�. ���������� 
�	�� �
�� ���� �= ���"�1�0�"�3�)�*�"�. ���,�8�2�$�) ���&�,�3 ���	�����/�4�9�%�A�"�.�8 ���.�*�3�� �
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St ra t i g raph i ca l range : Coljmisphaera modica n. sp. occurs scarcely in 
sandy-glauconite serieš of autochthonous Mesozoic on SE slopes of the Bohemian 
Massif (Turonian-Lower Senonian) in the basement of the Foredeep and of the 
Outer Flysch Belt in South Moravia, in pithonellous marlstone microfacies and in 
microfacies of spongy claystones in association with Pithonella ovalis (KAUFMANN), 
Pithonella multicava BORZA, Calcisphaerula innominata BONET, Cadosina fusca 
WANNER, Colomisphaera varia �I�����G� ������ �	�����������������
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M a t e r i á l : 13 specimens in thin sections from borehole Mikulov 2. 
D i a g n o s t i c c h a r a c t e r s : A spherical or slightly oval test with single-layered 

wall. The wall is porous, composed of extremely fine, regular, radial calcite fibres 
Only one section (PI. LXXXIV, Fig.4)showed wall fibres slightly oblique to the test 
surface. The internal margin of the wall is straight or almost straight, the external one 
is partly uneven. The chamber is filled with secondary calcite or pyrite No section 
showed test aperture. In penetrating light the sections of individual specimens are 
yellowbrown, in falhng light they are light grey. At crossed nicols a distinct dark axial 
extmction was observed (PI. LXXXIV, Fig. 3). Test diameters range from 
58—74.5 um, wall thickness from 6 to 7 um. 

Ho lo t ype d i m e n s i o n s : Test diameter — 74.5 um, wall thickness 6.5 um. 
S t r a t i g raph i ca l range : The sandy-glauconite serieš of autochthonous Meso­

zoic on SE slopes of the Bohemian Massif (Turonian — Lower Senonian)-
microfacies of spongy claystones, in association with Colomisphaera modica n sp ' 
Colomisphaera varia �>�����<�������� ���	�����������	 ���������	 �#��������� �� �������
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Differentiation : In its colour and shape of some tests Stomiosphaera leporis 
n. sp. resembles some specimens of Colomisphaera vogleri (BORZA). There are 
substantial differences in porous structure of wall, in the absence of apertures and in 
the characteristic extinction with axial cross of the newly described species, and in 
stratigraphical range. 

Remark: Additional micrometric characteristic represented by the ratio of 
measured Dt/Tw values may be numerically expressed within the range of values 
8.285—11.461 for the species Stomiosphaera leporis n. sp. 
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Západné Karpaty, sér. paleontológia, 9, P. 187—194, Geol. Úst. D. Štúra, Bratislava, 1984 
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I studied 27 samples (fragments) of rocks with impressions from the Istebna 
Member on the Czechoslovak territory. Diameter of the impressions ranges from 1 
to 5 cm. The information presented by A. ŠLACZKA (1971) is to be complemented by 
the following dáta: 

Since the surfaces of sandstone fragments represent actually the bedding joints, it 
is difficult to say exactly which is the top surface and which the bottom one. Decisive 
are conspicuous depressions with the diameter of 0.5—4 mm on the bed surface of 
the sandstone. In analogy with thin tabular sandstones of the Godula Member with 
depressions and openings on the bed surface, caused by the samé organism 
(Echinodermatá) or by sea fish looking for food on the surface of the sea floor 
(Pisces) (M. PLICKA 1982), always on the top surface (negatíve epirelief) and with the 
corresponding projections (positive hyporelief) on the lower bed surface, we may 
presume that depressions on the bed surface of sandstone fragments of the Istebna 
Member characterize the top surface and we also can orientate the circular radial 
impressions, concave (negatíve epirelief) on the top surface of sandstones. 

Cudgel-like projections are at the outer periphery of the impression depressed in 
the form of a dimple (see photographs in PI. LXXXVI, Fig. 4, PI. LXXXVII, Fig. 5 
and text-fig. 4). The triangular shape of the projection is identic with the shape of 

- 1 

4 cm 

Fig. 1 Schematic illustration of chronologically and spatially distinguishable impressions in fine-grained, 
microlaminated sandstone. a — opening after špine of echinoderm, b — impression after organism, its 
depth is greater than that of c, its bottom surface is identic with that of d, but it is younger. 1 — top surface, 
2 — 8 bedding joints. Impressions and openings are made more distinct. 

4 cr 0 7 cm 
Fig. 2 Schematic sketch of cross section through sandstone with a half impression. A distinct elevation at 
the periphery of the impression (1). Near the impression is an opening 10 mm long, 3 mm wide, crossed by 
vertical rock fracture. Microlamination is gently waved. The impression and the opening are made more 
distinct. 

Fig. 3 Openings on uneven sandstone surface on bed surface (v) and on the surface crossing the top 
laminae (p) prove that the uneven surface was partly washed and levelled by water stream (Schéme 
according to sample 16). 
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secondary rays of regular echinoderms of the family Cidaroida (cf. TH. MORTENSEN, 
(1928, Fig. 19, p. 72). Usually it is difficult to say whether there are two narrow 
cudgel- shaped projections, each one with a dimple at its end, or whether it is one 
broad triangular projection with one longitudinal elévation in its centrál part and two 
dimples at the end of the cudgel (see Fig. 4 in text). 

Like on Polish samples, also our samples show fine vertical grooves on some 
cudgel-shaped projections Iooking at internal structure as segmenting (cf. Fig. 5 in 
text). 

On most samples the impressions are somewhat depressed in the rock. In the wall 
resulting from depression of the organism into the sandy basement of the sea floor 
are impressions of ends of the cudgel-shaped elements. The wall is oblique to steeply 
inclined to the surface of impressions. PI. LXXXV, Fig. 5, PI. LXXXVI, Fig. 4, PI. 
LXXXVII, Fig. 1, 6, PI. LXXXVIII, Fig. 5, and Fig. 1 and 6 in text). 

At the upper periphery of the impression is a rampart indicating that the sea 
animal was depressed in the bottom of the basement (Fig. 1 in text, Fig. 3 and 5 in PI. 
LXXXV, Fig. 6 in PI. LXXXVII). 

The sample in PI. LVII, Fig. 3 is a link between circular radia) impressions and 
dimples (openings) on bed surface. Its centrál part and indications of radial structure 

3cm 3 cm 

Fig. 4 Dactylodiscus beskidensis ŠLACZKA 1971, impression on the top surface of sandstone. A verynice 
impression of organism with a centrál part (oral aperture ?) from which radial cudgel-shaped projections 
run out. Near the impression are traces after remains of organism and oval dimples. The projections háve 
depressions on their ends. (Sample 22). 

Fig. 5 Dactylodiscus beskidensis ŠLACZKA 1971, an impression with vertical grooving on cudgel-like 
projections. Some of tnem háve distinct lateral projections. The grooving and fine metamery may 
represent the internal structure of the cudgel-like projections (sample 19). 
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are vague, but striking in marginal delimitation in the form of dimples and openings 
af ter the ends of cudgel-shaped projections. The organism only touched the sea floor 
with its spinose projections but did not settled and left only the trace after 
projections. 

r 
o 

3 cm 
3 cm 

Fig. 6 Dactylodiscus beskidensis ŠLACZKA 1971, the impression is in the top surface of sandstone 6 mm. It 
forms a slight elevation with impressions of other higher cudgel-shaped profections. Out of the impression 
are three circular openings, 2,2 and 3 mm in diameter (sample 5). 

c3 k / o ^"Ci 
V ' M O, 

\noT 

2 cm 

2 cm 

Fig. 7 Dacty/odiscus beskidensis ŠLACZKA 1971; impressions on the top surf ace of sandstone. In one �������1�� 
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Also some openings on the surface of sandstone indicate that the projections 
touched the sandy sea floor in the time when the organism was partly transported by 
water stream (PI. LXXXVIII, Fig. 6). A small elevation and �������J�1�:�-�+�<�1�7�6�)�4 �8�:�7�4�7�6�/�)��
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���������������
���� �H�������(���� �������� �)�6�, 
���������������� �������������% �E �"����� ���% �����
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It will be necessary to revise the systematical range of similar forms ranked among 
impressions of medusae (H. J. HARRINGTON and R. C. MOORE, 1956: Protomedusae, 
Trachylinidá). It follows, that also Lower Jurassic impressions from Germany, 
denoted by W. HÄNTZSCHEL (1970) as "Jurassic" medusae or star-like ichnofossils ?" 
(W. HÄNTZSCHEL 1970, p. 12, Fig. a, b, c) are actually impressions of oral part of 
echinoderms with distinctly impressed single teeth on the bottom side of aristotle 
lantern. The quintuple structure is quite distinct. 
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E x p l a n a t i o n s to P la tes LXXXV-LXXXVII I 

Plate LXXXV—LXXXVIII 

Dactylodiscus beskidensis ŠLACZKA 1971, Istebné Member (Upper Cretaceous) of the Godula nappe, 
1.5 km W of Zubrí near Rožnov pod Radhoštém. Samples marked with K (Doc. Dr. V. KALABIS) are from 
the property of the late Prof. Dr. B. ZAHALKA. 

Plate LXXXV 
1 sample 1K (presented by B. ZAHALKA, 1957 in PI. 1, Fig. 3) ; 
2 sample 2K; 
3 sample 3k; 
4 sample 4K; 
5 sample 5K; 
6 sample 8K; 

Plate LXXXVI 
1 sample 6K (presented by B. ZAHALKA, 1957, in PI. 1, Fig. 1); 
2 sample 7K; 
3 sample 9K; 
4 sample 10K (presented by B. ZAHALKA, 1957 in PI. 1, Fig. 2) ; 
5 sample 15; 
6 sample 14K; 

Plate LXXXVII 
1 sample 16; 
2 sample 17; 
3 sample 12K; 
4 sample 13K; 
5 sample U K ; 
6 sample 18K; ' 

Plate LXXXVIII 
1 sample 23 (health centre in ��� � � � � � � � � �
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Západné Karpaty, sér. paleontológia, 9, P. 195—200, Geol. Úst. D. Štúra, Bratislava, 1984 

Miroslav �������T�3�) 
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Type species Cumulusichnium incertum n. sp. 



Denominat ion : Lat. cumulus = accumulated, heaped. 
Diagnosis: Accumulated, irregular arched forms with fine internal hill-like 

dissection (positive hyporelief). 
Strat igraphical range: Inner Carpathian Paleogene (Upper Lutetian — 

Upper Eocéne). 

Cumulusichnium incertum. n. ichnosp. 
Pl.XCI, Pl.XCII.Fig. 1,2 

Holotype : Sample 74/9, in collection of ÚÚG. 
Type 1 e v e 1: Claystone to claystone-sandstone facies of Paleogene beds (Upper 

Lutetian — Upper Eocéne), Inner Carpathian Paleogene. 
Type locality : Liptovský Ondrej, right bank of brook at bridge on the upper 

end of the village. 
Denominat ion : Lat. "incertus" — uncertain, problematic. 
Mater iá l : One sample of laminated sandstone; dimensions: 45 x 20 x 3 cm. 
Diagnosis: Accumulated, gently arched forms with fine internal hill-like 

dissection (positive hyporelief). 
Descript ion : On the entire undersurface of the sandstone are distinct accumu­

lated projections with fine hill-like inner dissection. They are arranged in an 
approximate are. The size of projections ranges from 0.5 to 6 mm, the diameter of 
the are with projection is 3—4 cm. Out of the ares the projections are isolated, 
arranged irregularly (PI. XCI, PI. XCII, Fig. 1, 2). 

Sediment : Green-grey, extremely fine-grained calcareous sandstone, partly 
micaceous, slightly convolute. The undersurface with the newly described traces is 
light-greyish. 

Associat ion : As in the preceding newly found fossil trace. Near the trace are 
straight or partly bent, 1.5 mm wide cylindrical traces, ranging up to 7 cm in length 
which were newly found in the vicinity of Poprad and described as Popradichnium 
erraticum n. ichnogen. n. sp. (M. ���
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marine fauna show that sea worms are considerably adaptable as regards depth 
conditions. Some species of the family Maldanidae like Ma/dane sarsi MALMGREN, 
Asychis biceps (M. SARS) and Praxillura longissima ARVIDSON live both in the 
shallow water environment at the sea coast and at great depths to several thousands 
of metres (F. DAHL 1971). 

As regards the second fossil trace Cumulusichnium incertum n. ichnogen n. sp. we 
cannot unambiguously determine the depth of the sedimentation environment. The 
conditions for the development and the activity of sea organisms on the sea floor 
were extremely favourable in the area of the studied fossil traces as indicated by great 
accumulations and varied assemblages. They are indicative of a shallow-water 
environment. 

Current- and drag marks 

Among mechanoglyphs on undersurfaces of sandstone fragments were current- and 
drag marks. Almost all samples with the trace Agrichnium incompositum n. ichnosp. 
showed indications of current marks. They did, however, not influence the course of 
small cylindrical forms. One sample had also a distinct drag mark running at a sharp 
angle to current marks. The drag mark did not influence fine cylindrical traces on 
undersurface of sandstone. The orientation of the second fossil trace is not 
influenced by the current marks. 

Conclusion 

The two new fossil traces are from the claystone facies of the Inner Carpathian 
Paleogene in the Liptovská kotlina basin. There are more sandstones with platy 
parting on the locality Liptovský Ondrej where the traces were found on their 
undersurfaces (positive hyporelief). 

The trace Agrichnium incompositum n. ichnosp. is characterized by accumulating 
fine cylindrical forms, very similar to finds from the Germán Devonian (H. PFEIFFER 
1968). It is likely that the greater accumulations of the traces represent body 
imprints of worms suddenly buried under sandy materiál and killed. A considerable 
time span of their occurrence (Devonian — Paleogene) is indicative of their 
extremely slow evolution. 

The second trace resulted most likely from the activity of sea organisms in the 
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Vysvetlivky k tabulkám LXXXIX—XCII 
(Foto M. �������8������ 
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