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Viera Kantorova
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
Dionyz Stir Institute of Geology, then named State Institute of Geology.

The second one was established at the Comenius University soon after (1947).

The first research program was biostratigraphy based upon foraminifers. Lacking
in equipment and literature, the first results were modest but very useful for
economic geology (coal, salt, oil).

The Slovak 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 zone, Klippen Belt, Central Carpathian Mesozoic, Intracarpathian
Tertiary, Mesozoic and the Tertiary of the Slovak part of the Vienna Basin, the
Tertiary of the Danube region, of the South Slovakian basin and East Slovakia, the
Permo-Carboniferous and Jurassic of the Spis-Gemer Ore Mountains and the
Slovak Karst region.

Until 1945 they were paid very little attention from the view of micropaleontolo-
gy, although their neighbouring regions are classical domains of foraminiferal
micropaleontology, such 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 have been known and investigated already
since more than one hundred years ago.

Nummulites have been noticed in the papers of D. Stur (1858, 1859, 1868) and
described by G. StacHE (1867), H. WoLr (1868), L. Loczy (1877), M. HANTKEN
(1877), Ph. de la HarpE (1926), B. DornAY (1916), F. Biepa (1931, 1957) and M.
de CizanNcourT (published in 1948).

RNDr. V. Kantorova, CSc., Geologicky tstav Dionyza Stiira, Mlynské dolina 1, 817 04 Bratislava



Radiolarian Jurassic jaspers and Neocomian limestones from the Klippen Belt of
the Orava region had been already known to D. Rust (1885) and later to R. HoiNos
(1916) and J. Herrzer (1930).

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

Further mention of the Klippen Belt foraminifers comes from R. NoTH (1912) and
later from L. MA1zoN (1943) ; they both dealt with Carpathian Cretaceous Foramini-
fera only partly concerning the eastern part of our territory.

Small Foraminifera microfauna from the brickyard Devinska Novd Ves —
a Badenian locality near Bratislava (Vienna Basin) was described by F. Toura
(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 period under Hungarian government. Micropaleon-
tological observations are included in the papers of S. Jasko (1940), L. Majzon
(1941—42) and some others.

All 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. ANprusov—IJ. KouTek 1927, D. ANprusov 1950),
as well as radiolarites from the Paleozoic and Jurassic of the Spi§-Gemer Ore
Mountains (P. RozLozsnik 1935, J. Sur — Fr. ULricH 1933, D. ANDRUSOV 1937).

Micropaleontological research of the South Slovakian Tertiary was the first task of
the newly founded Micropaleontological laboratory at Dionyz Stir Institute 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 Dionyz Stiir Institute
staff, University staff, some workers of the Slovak Academy of Sciences, Coal and
Oil prospecting micropaleontological laboratories.

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

At that moment, the sedimentary rocks deposited on Slovak 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, pollen, 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 Vih river valley



and some from there not distant Eocene and Lower Miocene outcrops will
demonstrate the work done.

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

As a representative of the oldest generation of recent Slovak 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 such an extent that
we are able to present it to such outstanding scientists as are the participants of this
Colloquy.

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

Have a nice stay in our country!
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Jozef Salaj—Ondrej Samuel

Microbiostratigraphical division
of West-Carpathian Mesozoic and Paleogene
6 text-figs., 30PIs. (I—XXX) Slovak 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 Slovak 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. BaLoGH (1950) to the Seissian
(= Griesbachian — Lower Dienerian; sensu G. Pisa 1974), and by J. BysTrIiCKY
(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. BysTrickY 1964 ; J. BYSTRICKY — A.
BieLy 1966, p. 47) ; the upper part corresponds to the biozone Tirolites cassianus (J.
BysTrICKY 1974).

Biozone Arenovidalina chialingchiangensis (partial-range zone)

From the view of microbiostratigraphy, the biozone Arenovidalina chialingchian-
gensis (J. SaLas 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 SALAJ.

RNDr. J. Salaj, DrSc., — RNDr. O. Samuel, DrSc., Geologicky Ustav Dionyza Stiira, Mlynsk4 dolina 1,
Bratislava
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In tethyd areas (Turkey, L. ZANINETTI — Z. DAGER 1978 ; Iran, P. BROENNIMANN
— L. ZANINETTI — F. BOoZORGNIA 1972 ; L. ZANINETTI — P. BROENNIMANN 1974 ; the
Alps, V. Rescu (1979) the Lower ‘“‘Seissian” formation is characterized by the
species Cyclogyra mahajeri BROENNIMANN, ZANINETTI et BOZORGNIA, and Rectocor-
nuspira kalhori BROENNIMANN, ZANINETTI et BOZORGNIA.

Subzone Meandrospira cheni (interval-range zone)

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 ALg. (J. SALAT— A.
BieLy — J. BystrickY 1967 b) and from the same level of the locality Rakovnica as
well as from the Nizke Tatry Mts. (the confluence of the Cierny Vah r. and the
Suiavsky potok brook; beds containing Myophoria costata ZENK.).

Meandrospira pusilla (Ho) found by W. RescH (1979) in a gastropod oolite from
South-Tirolian Dolomites corresponds to the species Meandrospira cheni (Ho).

Subzone Meandrospira pusilla (interval-range zone)

J. Savas (1.c.) distinguished the zone Meandrospira pusilla in the upper part of the
biozone Arenovidalina chialingchiangensis. It has the character of aninterval-range
subzone and is indicative of the Upper Campilian. The lower boundary is defined by
the first appearance of the species Meandrospira pusilla (Ho), the upper one — by
the first appearance of Meandrospira insolita (Ho), the upper one — by the first
appearance of Meandrospira insolita (Ho), and Meandrospira deformata.
Microfauna of the Subzone Meandrospira pusilla originates from the “Upper-
Campilian” beds (Spatian) containing Tirolites sp.; from a rail-road cut between
Cerveni skala and Svermova (J. SaLas — A. BieLy — J. BystricKY 1967 a, b).

Anisian
Biozone Meandrospira insolita (interval-range zone)

The Lower Anisian zone Meandrospira insolita was originally defined by J. SALAJ
(1969a) in the Slovak Karst. It is associated with the environment of more-or-less
normal salinity. There the Guttenstein limestones with very scarce foraminifers
deposited. Besides scarce Meandrospira insolita, and Tolypammina gregaria WENDT
and Calcitornella div. sp. there are quite abundant Meandrospira deformata SALAJ.
The lower boundary of the biozone is characterized by the first appearances of
Meandrospira insolita (Ho) and M. deformata SaLA1. The upper boundary is defined

12



by the first appearance of Meandrospira dinarica KocHANsKY — DEVIDE et PANTIC.
Foraminiferal assemblages of this zone are generally poor in the Carpathian region.

The described zone was paleontologically proved on more localities in the lower
parts of Gutenstein limestones around Drienok (cf. J. SaLa — A. BIELy 1967), on
the basement of Middle-Anisian-Pelsonian limestones in the Brezovské Karpaty
Mits. (N of Dobra Voda; cf. J. SALA1 — A. BieLy — J. BYSTRICKY 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 data 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 zone)

Although sedimentation in the Slovak Karst proceeded in an environment of
more-or-less normal salinity (zone 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 original sedimentation zone of the Krizna, and partly
of the Cho¢ tectonic unit (J. SaLas — M. PoLAK 1978) a hypersaline environment
formed. Such environment (known also from the Lower Anisian of the Opole
Silesia: the Gogolin beds of the German Muschelkalk) is characterized by Mean-
drospira deformata SaLa1. J. Geazek — J. TRAMMER — K. Zawipzkra (1973)
determined the zone Meandrospira deformata, fully accepted by J. Sarar — M.
PoLAk (1978) also for hypersaline environment of the Lower Anisian in the
Tatroveporicum. The zone is coeval to the zone Meandrospira insolita.

Zone Meandrospira dinarica (interval-range zone)

The lower boundary of the zone is characterized by the first appearance of
Meandrospira dinarica KocHANSKY — DEVIDE et PanTiC. The upper boundary is
determined (cf. J. SaLA1 1969a) by the first appearance of Pilammina densa PANTIC.
The described zone (like the next successive zone Pilammina densa) or assemblages
of foraminifers with the species Meandrospira dinarica KocHANSKY — DEVIDE et
PANTIC et Pilammina densa PANTIC were generally accepted for the division of the
Anisian, for example in the Dinarides (S. PANTIC 1965, 1967 ; V. KOCHANSKY —
DEvIDE — S. PANTIC 1966) in the Alps (L. KOEEN — L. ZANINETTI 1969 : I. PREMOLI
Siva 1971), in Balkan (E. Trironova — G. CataLOV 1975, E. TRIFONOVA 1978a)
and in the Opole Silesia (J. Grazex — J. TRAMMER — K. ZAWIDZKA 1973).
According to our opinion the differences in opinions about stratigraphical range of
both biozones are due to different vertical diapason of the species characteristic for
the two biozones. The difference was obviously caused by different paleoecological
conditions in various areas. If we take in consideration that the species Meandrospira
dinarica KocHANSKY — DEVIDE et PANTIC developed from Meandrospira insolita

13



(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. JENDREJAKOVA 1973;J. Geazek — J. TRAMMER — K.
ZAwipzkA 1973 ; E. TrRiFoNovA 1978a; A. BAUD — L. ZANINETTI — P. BROENNIMANN
1971; L. ZANINETTI — P. BROENNIMANN — A. Baup 1972a, b). I. PREMOLI-SiLVA
(1971) mentioned presumable occurrences of the species in the Lower Anisian and
she regards the Lower-Anisian species Meandrospira insolita (Ho) as a probable
synonym of the species M. dinarica KocHANskY—DEVIDE et PANTIC. L. ZANINETTI—
Z. DacGer (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-
—DEevipe 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 —DEVIDE et PanTic¢ developed from the species
M. pusilla (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. Baup 1972a, pl. 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-DEVIDE et
PanTIC. In this way L. ZANINETTI — Z. DAGGER (1978) explain why the primitive
forms of the species Meandrospira dinarica KocHANSKY-DEVIDE et PANTIC (accor-
ding to our opinion M. insolita Ho) appear earlier in Turkey thanin the Alpine-Car-
pathian region, in the Dinarides and in Balkan. 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 zone was described for the first time and modified by J. SaLas (1976,1978) and
J. Saras — K. Borza — O. SamueL (1983) in the West Carpathians. Basing upon
data by K. Borza (1970) who found the species Pilammina densa PANTIC in the
Lower Anisian, J. SaLa1 (1979) correlated the described zone (as a total-range zone)
to the entire Anisian. Since stratigraphic position of the locality described by K.
Borza (1.c.) is problematic (cf. Geazex — J. TRAMMER — K. ZawiDpzkA 1973 J.
HANACEK 1976) it should be revised. This is why we change the zone Pilammina
densa to the Acma zone. Its lower boundary is determined by the first appearance of
Pilammina densa PANTIC in the West Carpathians whereas the upper boundary is
characterized by the first appearance of Pilamminella gemerica and by extinction of
the species Pilammina densa PanTi¢ and Pilamminella grandis (SaLas). There are
contradictory opinions about the species Pilammina (Glomospira) densa PANTIC. L.
ZANINETTI — Z. DAGGER (1978) recorded it in the Lower Anisian (Egean) of the
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Kocaeli peninsula where the platform type limestones deposited in that time. Higher
up the species and P. grandis SALAJ 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 Silickd Brezova (Slovak
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 BysTrickY (sample SB—I, 11; profile Brezovi studied by J.
MELLo). From the overlier of the above species plentiful conodonts were found,
corresponding to the Upper Pelsonian zone Nicoraella kockelle (G. KALiskA 1980).

Biozone Permodiscus pragsoides (interval-range zone)

Formerly the zone was determined by J. SALAT (1978) in the Lower Ladinian. On the
basis of the latest data 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 StrdZovské hory Mts. (J. HANACEK 1976). According
to this interpretation the described zone partly alternating with the zone Pilammina
densa may eventually be distinguished as a subzone within the zone Pilammina densa
(J. SaLas — 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 zone 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 (SaLA1) and the
first appearance of the species Pilamminella gemerica (SALAJ).

Ladinian

In the Ladinian J. Saras (1979) distinguished the zone Pilamminella gemerica (s.1.)

with two subzones: Pilamminella gemerica (s.s.) and Angulodiscus gaschei praega-
schei (Tab. 1).

Biozone Pilaminella gemerica (interval-range zone)

The lower boundary of the biozone is determined by the first appearance of the
species Pilamminella gemerica (SAaLAJ), the upper one by Pilamminella kuthani
(SaLa1) and Angulodiscus gaschei gaschei KOEHN-ZANINETTI et BROENNIMANN. The
described zone 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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Subzone Pilamminella gemerica s. s. (interval-range subzone)

Its lower boundary is defined by the first appearance of Pilamminella gemericaand
by the extinction of Pilamminella grandis (SALAs). 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 (SALAJ). It is ranged to the Fassanian. With respect
to zonation of conodonts it may correspond to the zone Gondolella mombergensis
(sensu K. Bupurov — E. TriroNova 1974). We prefer this zone (H. Kozur 1972) to
the zone Gladigondolella tethydis, since the index species of this zone (G. tethydis)
HuckrIeDE (also occurs in the Illyrian (cf. R. Mock 1971; A. Gazpzicki — O. E.
Otr 1977).

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 (SALAJ).

Index species of this subzone Angulodiscus gaschei praegaschei KOEHN- ZANINET-
11, Pilamminella gemerica (SALAJ) pass even to the Carnian where the species
Pilamminella gemerica (SALAJ) extinguishes. Their occurrence in the Carnian
(mainly in the Cordevolian) was evidenced by diplopores Andrusoporella duplicata
(P1a) whose first appearanced were generally recorded in the Cordevolian (J.
BysTRICKY 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 Silickd Brezov4, 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
SaLas — SAMUEL — BorzaA: Aulotortus oscillens (OBERHAUSER), Lamelliconus
eomesozoicus (OBERHAUSER), Angulodiscus gaschei praegaschei KOEHN-ZANINETTI
together with Pilamminella gemerica (SALAY) which is particularly abundant.

Upper Trias

Carnian
Biozone Pilamminella kuthani (interval-range zone)

The Carnian of the West Carpathians mostly contains macrofauna and Dasyclada-
cea. Generally, Carnian sediments are quite rich in microfauna (cf. J. SaLas — A.
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BieLy — J. BysTricKY 1967b, PL. 2; J. SaLAs — A. BIELY 1967, O. JENDREJAKOVA
1973). In 1969 (a) J. SaLAs determined the biozone Pilamminella kuthani. Its lower
boundary is determined by the first appearance of Pilamminella kuthani (SaLAs) and
Angulodiscus gaschei gaschei KOEHN-ZANINETTI et BROENNIMANN : The upper boun-
dary is characterized by the disappearance of Pilamminella kuthani (SaLAJ) and by
the first appearance of Semiinvoluta clari KrisTAN. According to O. JENDREJAKOVA
(1973) in the Lower and Middle Carnian also Pilamminella (= Pilammina) gemerica
(SALAJ) is very frequent. Lamelliconus procerus (LiEBUS) occurs sporadically in the
Lower — Middle Carnian of the Gemericum. We distinguish subzones Lamelliconus
procerus and Rakusia oberhauseri in the described zone.

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
PiLLErR 1978 it is to be mentioned that high-spiral coiled representatives of the
species Lamelliconus procerus (Ligsus) and Lamelliconus multispirus (OBERHA-
user) in the West Carpathians occurred in the Cordevolian whereas in Bulgaria
lamelliconus procerus (Liesus) 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. SAaLas 1969a) and then by the zone
Aulotortus sinuous (J.SaLas 1978). The use of the two synonymous zones met some
difficulties because the index species Aulotortus sinuosus WEYNSCHENK appeared for
the first time much earlier, namely in the course of the Ladinian. This is why we do
not use the zone. According to personal information by O. JENDREJAKOVA, in the
Upper Carnian the species Rakusia oberhauseri SALAJ appeared, regarded by J.
SaraJ (1969a, 1978) as the index species of the Norian zone Rakusia oberhauseri. In
one case we found the species together with Pilamminella kuthani (SaLar). For this
reason we range this zone to the Upper Carnian (Tuvalian) as the interval-range
subzone. Its lower boundary is determined by the first appearance of Rakusia
oberhauseri SALAJ. Pilamminella kuthani (SALAJ) also occurs in this zone. The upper
boundary is characterized by the first appearance of Semiinvoluta clari KRISTAN.
Recently E. JaBLonskY (1973), K. Borza — O. SamueL (1977a, b; 1978), O.
SaMUEL — J. SaLAT — 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
BorzaA et SAMUEL, Pseudocucurbita Borza et SAMUEL, Parophthalmidium SAMUEL et
Borza, Cucurbita JABLONsKY 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 sure 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 near-
reef sediments (see SALAJ — BorzAa — SamuEL 1983).

Norian

The division of the Norian and the Rhaetian is understood in the sense of J. WieD-
MANN (1974), J. WiEDMANN — F. FaBricius — L. KrRysTYN — J. REITHNER et M. UL-
rICHS (1979) and E. KRriSTAN-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 (zone Rhabdoceras suessi), so far understood as the Upper
Norian is now regarded as the Lower Rhaetian, whereas the zone 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. BYsTRICKY et
col. 1973, p. 74—75) of the subfamily Permodiscinae SALAJ. Significant species are
Rakusia oberhauseri SALAJ and Pilamminella (= Glomospira) cf. kuthani (SALAJ).

Biozone Rakusia oberhauseri (total-range zone)

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

a) Rakusia oberhauseriSaLAJ and Pilamminella kuthani (SaLAJ) without Triasina
oberhauseri KOEHN-ZANINETTI et BROENNIMANN and Semiinvoluta clari KRISTAN
would only be characteristic of the Tuvalian (= partial-range zone Rakusia oberha-
useri) ; :

b) Rakusia oberhauseri SALAJ, Pilamminella cf. kuthani (SaLA1) and Semiinvolu-
ta clari KrisTaN would already determine the Lacian — Lower Alaunian. The Lower
Norian form Pilamminella cf. kuthani (SALAJ) differs in its greater size and more
whorls from Pilamminella kuthani (SaLAJ) differing only in the Carnian;

¢) Rakusia oberhauseri SaLAJ with the species Semiinvoluta clari KRISTAN,
eventually also with Triasina oberhauseri KOEHN-ZANINETTI et BROENNIMANN wit-
hout Pilamminella cf. kuthani (SALA1) already within the zone Angulodiscus
pokornyiand Angulodiscus friedli could characterize the Upper Alaunian — Lower:
Sevatian (= lower part of the Lower Rhaetian).

The species Triasina oberhauseri KOEHN-ZANINETTI et BROENNIMANN and Rakusia
oberhauseri SaLAJ were found in lower parts of the banks of light- and dark-grey
massive Furmanec limestones of the Stratenska hornatina Mts. (localities Geravy,
Suchy vrch) with Halorella amphitona (BRONN)., Thecosmilia defilippi (SToppANI) a.
o. J. BysTRICKY et col. (1973, p. 63) found also rich foraminiferal assemblages at
these and other localities of the Stratensk4 hornatina Mts.
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Biozone Semiinvoluta clari (interval-range zone)

This zone corresponds to the Lacian and the Alaunian, i. e. to the entire Norian. Itis
characteristic first of all of the lagoonal facies of hauptdolomite. We studied it mainly
in the Choé nappe of the Nizke Tatry Mts. (road cut at Hyby). The biozone defined
by J. SaLas (1969) is characterized by the first appearance of Semiinvoluta clari
KRrisTaN. Its upper boundary is determined by the first appearance of the species
Angulodiscus pokornyi SALAJ, Angulodiscus friedli KRiISTAN-TOLLMANN. A forami-
niferal assemblage with Semiinvoluta clari and Triasina oberhauseri together with
Angulodiscus friedli KrisTaN-ToLLMANN and Angulodiscus pokornyi SALAJ come
from the lower part of the Dachstein limestones (loc. Velké Lika and Cervend skala)
with Neomegalodus complanatus (GUEMBEL).

Because Triasina oberhauseri KoeHN-ZANINETTI has not been occurring together
with Semiinvoluta clari KrisTAN since its first appearance but only later, we abandon
the zone Semiinvoluta clari — Triasina oberhauseri defined by J. SaLas (1978 and
keep to the zone Semiinvoluta claridefined by J. SALAJ (1969a) as the interval-range
zone.

Among the most significant works on microbiostratigraphy of the Rhaetian is
a work by E. KrisTAN-TOLLMANN (1964a, c) where the Lower Rhaetian is characteri-
zed by a foraminiferal assemblage with Angulodiscus (= Glomospirella) friedli
Kristan, and the Upper Rhaetian by a foraminiferal assemblage with Triasina
hantkeni Majzon. There is unique assemblage of free foraminifers from the
Zlambach marls (1964c). The first work mentioned served as a basis for the zonal
division of the Rhaetian in the West Carpathians where J. SaLAJ (1969a) distinguis-
hed and then modified (J. SaLay 1978) two biozones.

Biozone Angulodiscus pokornyi — Angulodiscus friedli
(interval-range zone)

The zone resulted from the combination of two zones described by J. SALAJ (1969a):
the Upper Norian zone Angulodiscus pokornyi and the Lower Rhaetian zone
“Glomospirella” friedli. The zone is also mentioned by A. Gazpzicki (1974), only in
a different stratigraphical sense from J. SaLAJ (1978) ; Uppermost Norian — Lower
Rhaetian). As a total-range zone it corresponds to the uppermost Alaunian and the
entire Rhaetian. In this zone also Triasina oberhauseri KOEHN-ZANINETTI appears.

The foraminiferal assemblage of this zone occurs in the Furmanec (= Sevatian)
limestones at the loc. Bleskovy pramen spring, known for plentiful macrofauna and
microfauna (O. JENDREJAKOVA 1970, J. BysTrickY 1975, A. Gazpzicki — H. Kozur
— R. Mock (1979). The most part of the formation belongs evidently to the zone
Angulodiscus pokornyi — Angulodiscus friedli. There are, however, some difficul-
ties in zonal division of this locality. It is because the facies represents a deeper type.
So Angulodiscus friedli KristaN and Angulodiscus pokornyi SALAJ, characteristic of
the lagoonal environment have not been found there. Besides foraminifers recorded
by J. BysTrICKY et col. (1973, p. 55) and O. JENDREJAKOVA (1970) the significant
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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 zone Rhabdoceras suessi the species
Triasina hantkeni MajzoN appears for the first time.

In the Muréfi plateau the Upper Alaunian (halorite level p. p.) and the Lower
Rhaetian (Sevatian) in the facies of Dachstein limestones represented by biomicrites
and biosparites or oosparites, is characterized by foraminifers of the biozone
Angulodiscus pokornyi — Angulodiscus friedli (localities Velk4 lika, Cervend skala
— Muriii plateau).

The biozone was also determined in the Cho¢ nappe of the Nizke Tatry Mts. on the
locality Hyby (a rail road cut).

Biozone Triasina hantkeni (total-range zone)

In the sense of J. SaLAJ (1978) the biozone would correspond to the uppermost part
of the Lower Rhaetian — Upper Rhaetian. Its lower and upper boundaries are
defined by vertical distribution of species of Triasina hantkeniMaJzon. According to
A. Gazpzicki (1974, 1978a, b) this zone should not extend to the uppermost parts of
the Rhaetian. We regard this opinion acceptable only for the Tatricum and the
Fatricum (D. ANprusov — O. FusAN — J. Bystricky 1973). The local absence of
this species in the Uppermost Rhaetian may be caused by changed ecological
conditions indicative of the onset of detrital sedimentation associated with the Lower
Lias.

Jurassic

The Jurassic in the West Carpathians is the least investigated formation from
microbiostratigraphic and taxonomic viewpoint, as it is prevailingly built up of
carbonate facies, which are usually poor in microfacies, mainly foraminifers.

Jurassic sediments are found practically in all tectonic units of the West Carpa-
thians (D. ANpDRUsOV 1959 ; M. MaHEL in T. Bupay et al. 1967).

As a consequence of break of sedimentation in the Upper Triassic, the Jurassic in
the Inner Carpathians is prevailingly transgressive (compare D. ANDRUSOV, 1959).
Its oldest members are developed in the facies of the Gresten beds or crinoidal,
abundantly detrital limestones. This type of facies is very poor in microfossils;
especially foraminifers, or is without fossils. So far as foraminifers are found, they are
usually represented by so far nearer not identified forms of the genus Lenticulina. In
the lowermost Jurassic from stratigraphically important forms the species Involutina
liassica is found, which is usually bound to the facies of crinoidal or organo-detrital
limestones.

In places with gradual transition of sedimentation from the Triassic to the Jurassic
we put the boundary between these formations according to first appearance of the
species Ophthalmidium leischneri (KrisTAN-TOLLMANN) and Involutina liassica
(JonEes), see Tab. 2.
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Tab. 2 Vertical range of the important microfossils in the Jurassic of the West Carpathians

Involutina_liassica (Jones)
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Ophthalmidium leischneri (Krist.-Tollm.)
Marginulina aff. prima d' Orbigny
Lingulina _gr. teneraBornemann

Vidalina mastana Farinaci
Ostracoda div. sp
Frondicularia_sulcata Bornemann

Nodosaria metensis Terguem
Spirillina imfima (Strikland)
Filaments (Lamelibranchiata}

Polskanella oxfordiana |[Grigelis)
Conoglobigerina dagestanica (Morozova)

Alveosepta aff jgccardi (Schrodt]

Alveosepta aff. powersi (Redmond)
Pseudocyclammina hituus {Yokoyama)

Clypeina jurassica Favre

Coscinoconus alpinus (Leupold)
Coscinoconus elongatus (Leupold)
Saccocoma |Lombardia) anqulata Brénnimann

Sacoccoma (Lombardia ) arachnoidea Bronnimann
Sacoccoma | Eotrix) alpina Colom Y form
Crassicolaria _intermedia Durand Delga
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Calpionella alpina grandis Doben
Calpionella alpina cadischi
Tintinnopsella carpathica (Murg. et Filip)-primitive form

Tintinnopsella carpathica (Murg. et Filipescu)
Calpionella elliptica Cadisch
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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 are 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. SaLAJ (in A. BEGAN
et al. 1983, p. 68) from the “Fleckenmergel” facies.

Lower Cretaceous

Lower Cretaceous sediments in the West Carpathians have an extensive areal
distribution in all principal tectonic units.

In central units the single lithofacies (J. SaLAas 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 Manin 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. ANprusov 1959, O. SaAMUEL — K. Borza — E. KOHLER
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.
MicHALIK — Z. VASicex 1980, J. MicHALIK — Z. VASICEK 1979) their microbiostrati-
graphical division based on foraminifers is not accomplished. So the existing
stratigraphic data 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 hofkeri (BARTEN-
STEIN et BRAND), Conorboides valendisensis (BARTENSTEIN et BRAND), Epistomina
(E.) fursenkovi MiaTLiuk and Epistomina (E.) ornata (RoeMER) [= Conorboides
hofkeri — E. (B). ornata Assemblage Zone, see Tab. 3]. Upper Valanginian marls
(Trstie) contain the species: L. (L) ouachensis (SiGAL), Lenticulina (Lenticulina)
eichenbergi BARTENSTEIN et BRAND, L. (Lenticulina) guttata TEN Dam and Lingulina
loryi (BERTHELIN) [Lenticulina (L.) ouachensis — L. (L.) eichenbergi Assemblage
Zone].

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

4 MICROBIOSTRATIGRAPHIC ZONATION OF THE LOWER CRETACEOUS
rea
OF THE WEST CARPATHIANS IN SLOVAKIA
Age
_ Epistomina (Brotzenia) charlottae 1.5.2
Clons| Hedbergella rohri |.Z. : ; :
Discorbis wassoewizi 1.5.Z
APTIAN Garg. | Biglobigerinella barri 1. Z.
Pl. (Globigerinelloides) algeriana-Epistomina (Br.) spinulifera polypioides A.Z.
Bedoulf
PL. (Globigerinelloides ) ferreolensis - Conorotalites aptiensis A.Z.
i Conorotalites bartensteini intercedens - Epistomina (Brotzenia) spinulifera A.Z.
pper
Conorotalites bartensteini bartensteini - Hedbergella sigali A.Z.
BARREMIAN
l Epistomina (Brotzenia) hechti -Hedbergella sigali A.Z.
OWEr

Hedbergella sigali - Lingulogavelinella sigmoicosta barremiana  A.Z.

HAUTERIVIAN

Upper

Caucasella hoterivica - Lingulogavelinella sigmoicosta sigmoicosta A, Z.

Lower

Lenticulina (Marginulinopsis) djaffaensis - Haplophragmoides nana A. Z.

VALANGINIAN

Upper

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

Lower

Conorboides hofkeri - 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
hoterivica — Lingulogavelinella sigmoicosta sigmoicosta Assemblage Zone] con-
tains also abundant planktic foraminifers: Hedbergella infracretacea (GLAESSNER)
and Caucasella hoterivica (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-
steini (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 have 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 (Globigerinelloides) ferreolensis (MouLLADE) and later on
by Planomalina (Globigerinelloides) algeriana regarded by J. Saray and O. SAMUEL
(1966) as the index species of the Lower Aptian zone of the same 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.) algeriana (CusimaN et Ten Dam) and E. (Brotzenia)
spinulifera polypioides (EICHENBERG).

The Upper Aptian (Gargasian) is characterized mainly by Bioglobigerina barri
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 rohri BoLLi (in the sense
of J. SaLas and O. SamueL 1966, J. SaLas 1976, 1980; A.—L. Maamouri and J.
SaLA1 1978 denoted as Hedbergella roberti (GANDOLF1), syn. aj. Ticinella bejaouen-
sis S16AL) — the index species of the zone formerly defined by H. BoLLi 1959 as the
zone Praeglobotruncana rohri or by J. SaLas and O. SamueL (1966) as the zone
Hedbergella roberti. In the lower part of the thus modified interval zone H edbergel-
la rohri (representative of the Upper Gargasian and Clansayesian) is the species
Discorbis wassoevizii DJAFFAROV et Agalarova — the index species of the interval
subzone of the same name, defined in the West Carpathians by J. Salajet O. Samuel
(1966). The Upper part of the Hedbergella rohri Zone is characterized by the species
E. (B. charlottae — the index species of the interval subzone of the same name {d.
SALAI — O. SAMUEL 1966, see Tab. 3).

The Albian. The Aptian/Albian boundary is defined by the species Ticinella
roberti (GanpoLF1) in the sense of REicHEL 1950, and by the index species of planktic
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Tab. 4

MICROBIOSTRATIGRAPHIC ZONATION OF THE MIDDLE AND UPPER
CRETACEOUS ON THE BASIS OF PLANKTONIC FORAMINIFERS
(GLOBOTRUNCANIDAE AND HETEROHELICIDAE )

Age after J.Seloj & 0.Samuel, 1983

é Abathomphalus mayaroensis Zone"

g g Racemiguembelina varians Zone

g = |Rugotruncana gansseri Zone

< o

; g Globotruncana falsostuarti Zone || Gublerina cuvillieri Zone

Globotruncanella havanensis Zone

Globotruncana calcarata Zone

Globotruncana arca rugosa Zone

Gublerina reniformis Zone

Globotruncana arca arca Zone

Ventilabrella glabrata Zone

Globotruncana manaurensis -
-Globotruncana elevata Zone

Ventilabrella alpina Zone

Ventilabrella decoratissima Subzone

Dicarinella carinata Zone

Sigalia carpathica Subzone

Sigalia deflaensis Subzone

Globotruncanella praehavanensis Subzone

Dicarinella concavata Zone

Helvetoglobotruncana cachensis -
- Marginotruncana angusticarinata Subzone

A N |CONIACIAN |SANTONIAN| CAMPANIAN

Dicarinella renzi Subzone

Marginotruncana schneegansi
Zone

Whiteinella inornata - Falsotruncana
maslakovae Subzone

Caronita turona Subzone

LOWER [MIBULE IUPPER LOWER IMIDDLEI UPPER LUWERIE[;; g g UPPER | LOWER UPPER

z Helvetoglobotruncana helvetri . -
o 7 Dicarinella biconvexa Subzone
- e Dicarinella oraviensis trigona Subzone
Dicarinella hagni Subzone
2 Dicarinella imbricata s.I. Zone s ; 3 .
s Dicarinella imbricata s.s- Subzone
; Rotalipora turonica Subzone
i Rekailjona. cuahmant 2o Rotalipora montsalvensis Subzone
> Pseudoticinella bicarinata Subzone
< Thalmanninella appennica Thalmanninella evoluta Subzone
§ s.|.Zone Thalmanninella deeckei Subzone
“ Thalmanninella appenninica s.s. Subzone
w
© Thalmanninella brotzeni Zone
z g Whiteinella gandolfii Zone
f 5 Thalmanninella ticinensis Zone
L
-} .
=3 § Thalmanninella subticinensis Zone
« o
Z | Ticinella roberti Zone




zone of the same name (I. R. Z.) as well as by the species Haplophragmoides
nonioninoides (Reuss) which is the index species of a benthic zone (I. R. Z.) of
the same name.

Both zones are characteristic of the Lower Albian. The planktic zone is characte-
ristic of the Czorsztyn and the Manin 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 Manin Unit.

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

In the Middle and Upper Albian of practically all tectonic units of the West
Carpathians dominant are planktic foraminifers represented by the zones Thalman-
ninella ticinensis subticinensis and Thalmanninella ticinensis ticinensis (Tab. 4) The
Uppermost Albian up to the base of the Cenomanian is characterized by the zone
Whiteinella gandolfii defined by V. GASPARIKOVA et J. SaLAJ (1984). It corresponds
to the original, in the West Carpathians defined zone Rotundina stephani (J. SALA)
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 areal 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. SALAT — V. GASPARIKOVA 1979, 1983)
also seem prospective (Tab. 5).

A very significant foraminiferal group is represented by planktic foraminifers
enabling biostratigraphical parallelization over greater distance. 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. SaLA1 — O. SamUEL 1966) further valuable factographic material
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. SALAJ
— 0. SamueL (1966). Its lower boundary is characterized by the F. A. (first
appearance) of the species Thalmanninella brotzeni SIGAL. According to J. SALAT —
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 original
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, still without
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 Manin 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 (LoesLICH et TAppAN) and Schackoina cenomana GANDOL-
F1. 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 zone (cf. F. DALBIEZ 1955
and H. M. BoLL1 1957), i. e. as the zone Rotalipora appenninica appenninica. It
corresponds to the upper part of the Lower Cenomanian up to the lower part to the
Middle Cenomanian (cf. J. SALAT— 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. MARIE (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 (GANDoOLFI) and Schackoina cenomana (SCHACKO). Almost simulta-
neously Hedbergella portsdownensis (WiLiams et MiTcHEL), H. brittonensis LOEB-
LicH et TappAN and Praeglobotruncana delrioensis (PLUMMER) appear. They charac-
terize the lower boundary of the described biozone. Somewhat later appear Th.
globotruncanoides (SiGaL), Thalmanninella deeckei (FRANKE), Thalmanninella
evoluta (S16AaL) and Pseudoticinella bicarinata (SAMUEL et SALAJ). The occurrence of
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Tab. 5

>
o

e

MICROBIOSTRATIGRAPHIC SUBDIVISION OF THE MIDDLE AND UPPER CRETACEOUS

OF THE WEST CARPATHIANS ON THE BASIS OF PLANCTIC FORAMINIFERS AND NANNOPLANKTON
after V.Gasparikova % J.Salaj, 1983

Abathomphalus mayaroensis Zone

Rugotruncana gansseri Zone

Nephrolithus frequens Zone

Globotruncana falsostuarti Zone

Lithraphidites quadratus Zone

Tetralithus trifidus Zone

Globotruncanella havanensis Zone

Globotruncana calcarata Zone

Globotruncana arca rugosa Zone

Tetralithus aculeus Zone

[[OWER] UPPE

Globotruncana arca arca Zone

Broinsonia parca Zone

SANTONIAN[CAMPANIAN [MAASTRICHTIAN]
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Ticinella roberti  Zone
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= Rotalipora
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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—1J. SaLas 1970) and on the Cenomanian hypostratoty-
pe loc. Dj. Fguira Salah) are characterized by ammonites of the zone Mantelliceras
mantelli. The top part of the zone 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 zone 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. SaLAa1 — O. SAMUEL 1978):

a) Thalmanninella appenninica Interval-Range Biosubzones. s. represents a part
of biozone Thalmanninella appenninicas. 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 (S1-
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 (SiGAaL). 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 (S1GAL) and its upper boundary
by the F. A. of Pseudoticinella bicarinata (SAMUEL—SALAJ). Besides Thalmanninella
evoluta (S16AL) the subzone also contains frequent Thalmanninella brotzeni SIGAL.
Thalmanninella globotruncanoides SiGaL and Thalmanninella deeckei (FRANKE)
and the F. A. of Praeglobotruncana gibba Kraus and Praeglobotruncana indica
(JAcOB et SASTRI).

The described subzone is well developed mostly in flysch facies of the Manin Unit
(V. GasparikOVA — J. SAaLAT 1985) where it is thicker than in the marlstone facies.
Thalmanninella evoluta SiGAL is dominant there and passes abundantly (like in
Tunisia; J. SALAs 1980) also in the zone Rotalipora cushmani. The species is
sometimes erroneously described as Rotalipora montsalvensis (MorNoD) without
a distinct carina. Rotalipora montsalvensis (MOrRNOD) 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. SaLas (1974a) and J. SaLas — J. P. BELLIER (1976). Its lower boundary is
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characterized by the F. A. of Pseudoticinella bicarinata (SAMUEL — SALAJ) (= Pseu-
doticinella biconvexa LoNGORI1A) 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 SALAJ) acquires very quicky characteristic features of the taxon Rotalipora
montsalvensis (MORNOD).

Besides scarce Pseudoticinella bicarinata SAMUEL et SALAJ most frequent are
Thalmanninella evoluta (S1GAL), 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 SALAJ in his Tunisian material, 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
he writes (L. C., p. 47): “Le probléme par 'origine de ces formes rejoint celui de la
position phylétique des Rotalipores, la souche de Rotalipora montsalvensis demeu-
rent trés énigmatique. SALAJ et SAMUEL (1966, p. 176) envisagent une relation
Rotalipora bicarinata SAMUEL et SALAT — Rotalipora montsalvensis ; ces auteurs
étant les seuls a avoir distingué ’espéce bicarinata, jusqu’ a présent, cette relation
reste donc tres artificielle”. Here it should be noticed that Pseudoticinellais regarded
as the ancestral form of R. montsalvensis (MorNOD). Pseudoticinella biconvexa
(LonGoria 1973) has on some chambers two fine pustulose carinae like the species
Pseudoticinella bicarinata (SAMUEL et SALAJ 1962). We already mentioned the fact
in 1977 (J. SaLas — O. SamueL 1977) and so we regard the taxon described by J. F.
LonGoriA (1. c.) as synonymous to P. bicarinata (SAMUEL et SaLas 1962).

J. F. LoNGOrIA — M. A. GaMPER (1974) assume that the genus Pseudoticinella
LonGoria 1973 developed from Thalmanninella SigaL 1948. The inverted develop-
ment seems improbable to us because of markedly different morphology of the two
genera. According to our former studies (cf. J. SALA1 — O. SAMUEL 1966) and
present results the lineage of the genus Pseudoticinella LoNGoria is Hedbergella
BROENNIMANN et BROWN 1956 — Ticinella ReicHEL 1950 — Pseudoticinella LoNGo-
riA 1973. The latter, represented mainly by the species Pseudoticinella bicarinata
(SAMUEL et SaLAT 1962) is regarded as ancestral form of Rotalipora montsalvensis
(Mornop 1950) — R. turonica BroTzen 1942 on the basis of gradual basical
morphological changes. This our interpretation is different from the former general-
ly accepted lineage (P. BROENNIMANN — N. K. Jr. BRowN 1956) of the genera
Hedbergella BROENNIMANN et BROWN 1956 — Ticinella ReicHEL 1949 — Thalman-
ninella SiGaL 1948. Because of substantial differences in their phylogeny we do not
regard the genera Thalmanninellaand Rotalipora as synonymous (F. ROBASZINSKI —
M. CARroN 1979) but as independent taxa (cf. J. SALAT — O. SAMUEL 1966). This is
also the opinion of J. F. LonGoriA — M. A. Camper (1974), who wrote:
“Thalmanninella has infralaminal accessory apertures formed at the edge of the long
portici; while in Rotalipora the apertures are secondary connecting directly into the
chamber. It seems important to make a clear distinction between this two types of
structures and its apertures since it is quite probable that they were used for different
function during the life of the cell. Furthermore, Thalmanninella develops on
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imperforate coverplate which is lacking 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. SALAJ (1962, p. 259): “Beim
Studium 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 Raume, welche die Entwicklung
von zwei Miindugen erméglichen”.

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. HAsk0 — J. SALAT— O. SAMUEL 1976 ; J. SaLA1 — O.
SamueL 1977; J. Saras 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 (MorrROW)
which developed from Rotalipora evoluta (SicaL). 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. Borsermi (1962) as the zone
Rotalipora cushmani, by J. SaLas — O. SAMUEL (1966) as the zone Rotaliporaex gr.
cushmani. J. SaLA1 (1976) modified it to the zone Rotalipora cushmanis. 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 Zone RoBAsSzZYNSKI et al.
1982).

The described biozone forms another successive microstratigraphic zone 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 Manin 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. SaLar — O. SamueL (1966) as Rotalipora cushmani montsalvensis,
representing the lower part of biozone Rotalipora cushmani(cf. alsoJ. M. MASSIN —
J. SALAT 1970, J.-P. BELLIER, 1971, 1983). Its range is the same as that of the index
species. Its lower boundary is characterized by the F. A. of Rotalipora montsalvensis
(Mornop) and Rotalipora cushmani (Morrow) ; the upper boundary by Rotalipora
turonica BROTzEN. In the subzone Rotalipora montsalvensis dominant is Rotalipora
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montsalvensis (Mornop). Together with Epistomina (Brotzenia) postdorsoplana
(VASILENKO), Anomalina (Gavelinella) berthelini KELLER, Rotalipora montsalvensis
minor (MorNop) and Praeglobotruncana marginaculeata (LoEBLICH et TaAPPAN) it
characterizes the subzone. With respect to the data 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 zone Acanthoceras rotomagense
representing the top parts of the Middle Cenomanian and to the lower parts of the
zone Calycoceras naviculare which already correspond to the Upper Cenomanian.
The data on the occurrence of Rotalipora montsalvensis (cf. B. PORTHAULT 1969) in
the uppermost part of the Lower Cenomanian (ammonite zone Mantelliceras
mantelli) in SE France seem unreliable to us. We think that it is Thalmanninella
evoluta (S16aL) to which Rotalipora montsalvensis (MorNoD) shows greatest
affinity. This opinion is also supported by the fact that no Rotalipora montsalvensis
(Mornop) was found on several Tunisian localities in the zone Mantelliceras
mantelli.

b) Subzone Rotalipora turonica (total-range subzone) was defined for the first
time by J. SaLAJ — O. SAMUEL 1966) as subzone Rotalipora cushmani (cf. also J. M.
MaAssIN — J. SaLA1 1970; J.-P. BELLIER 1983).

The lower boundary is characterized by disparition of Rotalipora montsalvensis
(Monrop) and by the F. A. of Rotalipora turonica BROTZEN, the upper bythe F. A. of
Dicarinella imbricata (Mornop) 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 PRr. 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 Manin Unit there are besides assemblages of small foraminifers
also assemblages of orbitolines (Orbitolina concava LAMARCK, O. conica ARCHIAC,
O. mammilata ArcHiac, O. plana (ArRcHIAC). 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. SaLas — O. SAMUEL 1966, p. 40). .
Planktic foraminifers occur very scarcely with orbitoline assemblages ; dominant 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. LoualL — 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.

Cenomanian/Turonian boundary

In our attempts for parallelization of the described subzone with the international
chronostratigraphical scale we met the problem of occurrence of such species of
planktic foraminifers which could have 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 (BoiLi), Dicarinella imbricata (MorNoD), Dicarinella renzi GANDOLFI
or Caronita sigali (ReicHEL) and in epicontinental facies mainly GI. ex gr. linneiana
(OrBIGNY) which were expected to have 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 region 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 zone of the Turonian (cf. F. DALBIEZ 1956, ]. 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 existence of Rotaliporesin the basal Turonian, namely in
the Mammites nodosoides zone 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) must be considered. They
did not found R. cushmani (Morrow) in the type region 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.

Turonian

Dicarinella imbricata (interval-range biozone)

The zone was for the first time defined by J. SaLas — 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 (Bovwi) and Dicarinella
oraviensis trigona (SCHEIBNEROVA).
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Besides planktic and benthic foraminifers there are also frequent radiolarians in
the biozone (J. SALA1 — O. SAMUEL 1977).

In the lower part of the Lower Turonian (besides the base), represented by the
zone Dicarinella imbricata, J. SaLar — 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 (BoLL1).

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

Biozone Helvetoglobotruncana helvetica (interval-range zone)

The biozone was formerly defined by J. S1GAL (1952, 1955) and F. DaLsiez (1955)
as the zone Globotruncana helvetica. Its range was the same as that of the index
species. Later on V. ScHEIBNEROVA (1958) denoted the zone as Praeglobotruncana
helveticaand J. SALA1 (1970) as the zone Helvetoglobotruncana helvetica. Its lower
boundary is determined by the F. A. of Helvetoglobotruncana helvetica (BorL1) and
the upper by the F. A. of Marginotruncana schneegansi SIGAL.

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

In boreal regions no typical biozone of Helvetoglobotruncana helvetica is known.
The species H. helvetica (BoLL1) only occurred sporadically if at all. The zone 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
unfavourable ecologic conditions provmg both the paleogeographxcal dlfferentlatlon
and different evolution of microfauna in the tethyd and boreal regions.

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

The species Dicarinella oraviensis oraviensis (SCHEIBNEROVA) and Dicarinella
oraviensis trigona (SCHEIBNEROVA) can in no case be regarded as a morphotype of
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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-
poLr1) and Praeglobotruncana stephani gibba KLaus described by M. Caron (1966,
p. 84, pl. 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, pl. 50, fig. 1—2), are
transitional forms between Dicarinella imbricata (MorNop) 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 (BoLi), 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
biozone Helvetoglobotruncana helvetica.

The author of the type species (V. P. VasiLEnko 1961) ascribed it a very narrow
vertical range — he only found it in one zone (Globorotalites hangensis). Age : the
lower part of the Middle Turonian.

b) Dicarinella biconvexa (interval-range biosubzone was defined for the first time
by J. SaLa1 — O. SAMUEL (1966) as the upper part of the biozone Helvetoglobotrun-
cana helvetica, later on J. SaLas (1970) denoted it as only the middle part of the
biozone.

Its lower boundary is determined by the F. A. of Dicarinella biconvexa (SAMUEL et
Saras) and the upper by the F. A. Caronita turona (OLBERTZ).

Subzone Dicarinella biconvexa is characterized by a sudden reduction or disap-
pearance of Dicarinellaex gr. oraviensis (ScHEIBNEROVA) with its optimal occurrence
in the preceding subzone. Dicarinella biconvexa biconvexa (SAMUEL et SaLaj). D.
biconvexa gigantea (SAMUEL et SaLAJ) and Marginotruncana marginata (REUSS)
appear for the first time here. Radiolarians and benthic agglutinate foraminifers are
also present. We presume that the subzone represents the middle part of the Middle
Turonian.

The species Dicarinella biconvexa biconvexa (SAMUEL et SALAJ) and Dicarinella
biconvexa gigantea (SAMUEL et SaLa1) developed from the species Dicarinella hagni
SCHEIBNEROVA. In contrast to the above mentioned species this one is less arched and
the last chamber from the ventral side makes an angle to 44° with the coiling plane.
The angle is 45—90° on Dicarinella biconvexa gigantea (SAMUEL et SALAJ).

Since all the species mentioned belong to one phylogenetic group (A. BEGAN—].
Hasko — J. SaLas — O. SamUEL 1976) which developed from Dicarinella imbricata
(MorNoD), we propose to use the trinomic nomenclature also for the species
Dicarinella hagni (Dicarinella biconvexa hagni SCHEIBNEROVA) which is in a good
agreement with the priority principle.

¢) Caronicta turona interval-range biosubzone. On the hypostratotype and
parahypostratotype of the Turonian (cf. J. SaLa1 1974, 1978a, b) it was determined
for the first time as the zone Globotruncana sigali (cf. E. A. Pessagno 1969, R. G.
DoucLas 1969, F. T. BARr — O. S. Hammupa 1971). Its lower boundary is defined
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by the F. A. of Caronita turona (OLBERTZ) and Marginotruncana schneegansi
(S1GAL).

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

As for the species Dicarinella renzi (GANDOLFI) it is to be noticed that J. SALAT —
O. SamuEL 1966 described the species Dicarinella (= Globotruncana) renzi GAN-
poLFl1 in accordance with the rules of zoology. So in synonymy the first specimen
depicted by R. GanpoLri (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 (Ganpovrri). We did so in
accordance with R. GanpoLri (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.
II, 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).1t is in contradiction 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 (GanpoLF1). 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. SALAJ et SAMUEL
1966).

As for the relation of the planktic zone Marginotruncana schneegansi, we
correlate it to the benthic zone Stensioeina praeexsculpta. The species Stensioeina
praeexsculpta (KELLER) appeared at the base of the zone 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. SaLar— O. SAMUEL 1977 ; J.
SALA1 — 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 material contained transitional
forms between the species Dicarinella biconvexa biconvexa (SAMUEL et SALAJ) and
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Caronita turona sigali (ReicHEL). We distinguished the forms as an independent
taxon Dicarinella (= Praeglobotruncana) fusani (J. SALa; — O. SAMUEL 1977).

The planktic biozone Helvetoglobotruncana helvetica corresponds to the benthic
zone 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
Mangyslak. )

Marginotruncana schneegansi interval-range biozone

It was described for the first time by F. DaLBiez (1955) as Globotruncana
schneegansi and J. SaLas (1978b) denominated it as the zone Marginotruncana
schneegansi.

Its lower boundary is characterized by the F. A. of Marginotruncana schneegansi
(Si16AL) and by the extinction of Helvetoglobotruncana helvetica (BoLvi). 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
(S16AL). Dicarinella coldreriensis (GANDOLF1), Triplasia murchisoni Reuss, Tritaxia
pyramidata Reuss, Gaudryina subserrata VASILENKO, Stensioeina praeexsculpta
(KELLER), Stensioeina pokornyi SCHEIBNEROVA, Anomalia (Valvulineria) monilifor-
mis (Reuss), Gaudryina pyramidata CUsHMAN, Spiroplectammina praelorya REUss,
Tappannina costifera CusuMaN, T. eouvigeriniformis (KELLER) and Eouvigerina
serrata (CHAPMAN).

As regards the planoconvex form of Dicarinella renzi (GANDOLFI sensu SALAJ 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. SaLas 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. SaLa; — V. GasparikovA (1983) as the lower part of the
interval-range zone Marginotruncana schneegansi for Tunisia and for the West
Carpathians. Its lower boundary is defined by the F. A. of Marginotruncana
schneegansi (SicaL) and by the extinction of Helvetoglobotruncana helvetica
(Bovii). Foraminiferal assemblages of this subzone comprise mainly Dicarinella
carpathica (ScHEIBNEROVA). Whiteinella inornata (BoLL1), Falsotruncana maslako-
vae CARON, Marginotruncana schneegansi (SicaL) and M. marginata (REuss).

b) Dicarinella renzi interval-range biosubzone was defined by J. SaLar — 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. SaLa1 — O. SamuEL (1966), the upper by the F. A. of Marginotruncana
angusticarinata (GanpoLri) and Dicarinella concavata (BROTZEN).

The foraminiferal assemblage of the subzone comprises mostly : Marginotruncana
schneegansi SIGAL, Marginotruncana marginata (REuss), Marginotruncana undulata
(LEHMANN), Marginotruncana coronata (BoLi), Dicarinella renzi(GANDOLFI) sensu
J. SaLar — O. SamukL (1. ¢) and Dicarinella coldreriensis (GANDOLFI).
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Turonian/Coniacian boundary

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. POrRTHAULT — 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 Cognacregion, it is divided from the underlying
units by erosion boundary (cf. P. Donze — B. PorTtHAULT — 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.

Coniacian

Formerly the Coniacian in the West Carpathians was defined by J. SaLa; — O.
SaMUEL (1966) by the zone Marginotruncana (Globotruncana) angusticarinata.
A later detailed division of the Tunisian Coniacian by J. SALA1 (1970, 1975) was after
a slight modification successfully applied in the West Carpathians (J. SaLar — O.
SaMuEL 1979, J. SALAT — V. GASPARIKOVA 1979, 1983).

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

The biozone Dicarinella concavata is practically identic with the Coniacian.
According to J. SaLAs (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 Krasz (1961) about the F. A. of this species at the base of the
Coniacian.

a) Helvetoglobotruncana cachensis — Marginotruncana angusticarinata (inter-
val-range biozone) corresponds to the lower part of the above mentioned zone
Dicarinella concavata (Lower Coniacian).

Its upper boundary is determined by the F. A. of Globotruncanella prachavanensis
SaLas et GASPARIKOVA. In the foraminiferal assemblage of this subzone dominant are
Marginotruncana angusticarinata (Ganporri), Helvetoglobotruncana cachensis
(DouaLas), Dicarinella concavata BRotzen) and D. asymmetrica (S16AL). Frequent
are also species passing there over from the Upper Turonian subzone Dicarinella
renzi.

b) Globotruncanella prachavanensis interval-range biozone. The lower and
upper boundaries of this subzone are characterized by the F. A. of Globotruncanella
prachavanensis SALAJ et GASPARIKOVA, Sigalia deflaensis (S1GAL).Most frequent is
Globotruncana desioi GANDOLFI. Among benthic species are frequent Neoflabellina
suturalis (CusuMAN) and Lenticulina (Marginulina) gosae (Reuss). Itis stratigraphi-
cally correlated to the Middle Coniacian.
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c) Sigalia deflaensis interval biosubzone (= Upper Coniacian) was defined for
the first time by J. SaLas — O. SAMUEL (1966). Its lower boundary is determined by
the F. A. of Sigalia deflaensis (S1GAL) and the upper by the F. A. of Sigalia carpathica
SaLas et SAMUEL. Since Sigalia carpathica SALAJ 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. SaLas 1974).

The Coniacian planktic zone 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 (BrRoTzEN), 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. Itis the index species of the benthic biozone Stensioeina eéxsculpta(J.
SarLar — O. SAMUEL 1979) equivalent to the planktic zone Dicarinella concavata.

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

Santonian

The Santonian was formerly defined by the zone “Globotruncana” concavata (cf.F.
DAaLBIEZ 1956, R. LEHMANN 1962), later on the zone Globotruncana elevata (E. J.
Van HiNTE 1965).

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
zone Dicarinella concavata carinata defined for the first time by J. SALAJ (1970) in
Tunisia. Its lower boundary is characterized by the F. A. of Sigalia carpathica SALAJ
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 SAaLAJ et SAMUEL. The upper boundary of the biozone is determi-
ned by the F. A. of Ventilabrella decoratissima pe KLasz. The biozone actually
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corresponds to the older biozone “Globotruncana” concavata carinata defined in
Tunis (cf. J. SALAs 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 Slovak West Carpathians by J.
SaLas — O. SAMmUEL (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 pe KLAsz.

Its upper boundary is characterized by the F. A. of Globotruncana fornicata
manaurensis (cf. J. SALA7 — O. SAMUEL 1966, J. SaLa; — V. GASPARIKOVA 1979).
The species Ventilabrella decoratissima pe KLaAsz 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-
ta be KLAsz, ventilabrella alpina pe KrLasz and Globotruncana elevata (BROTZEN)
appear.

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

It was determined by J. SaLa; — O. SAMUEL (1979). Formerly it was defined by R.
Ganporrr 1957, J. Saras 1969 and J. SaLa; — O. SamueL 1979 as the zone
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 zone 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 zone
Globotruncana fornicata of H. M. BoLLi (1957).

The most significant species of the biozone are: Globotruncana elevata elevata
(Brotzen), Globotruncana elevata stuartiformis DALBIEZ, Anomalina (Gavelinella)
pseudoexcolata (KALININ), Stensioeina exsculpta (REUSS) Ventilabrella alpina pe
Krasz and Ventilabrella bipartita be KLasz. The species Sigalia carpatica SALAJ 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 zone
Globotruncana manaurensis — Globotruncana elevata. The lower boundary of the
auxiliary zone is determined by the F. A. of Ventilabrella alpina pE KLAsz, the upper
boundary — by the F. A. of Ventilabrella glabrata CusuMaN 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. SALAT — O. SAMUEL 1979):
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Stensioeina exsculpta gracilis (interval-range biozone)

Its lower boundary is determined by the F. A. of Stensioeina exsculpta gracilis
(BroT1zeN)). 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 exsculpta gracilis the following subzones (interval-ran-
ge zones) have been distinguished :

a) Subzone Neoflabellina gibbera — Hoeglundina fovosoides (interval-range
zone). It was denoted as subzone Neoflabellina gibbera (J. SaLar — O. SAMUEL
1966). It represents the Lower Santonian i. e. zone 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
(MAaRig). The upper boundary is more-or-less identic with the lower boundary of the
planktic zone Ventilabrella decoratissima.

Gavelinella infrasantonica MJATLIUK is a particularly significant benthic species in
the Lower and Middle Santonian. So the zone 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 (Horker). Its F. A. are already in the base of the Lower Santonian in the
Brezova Group. It seems that it is identic with the species from the Santonian
stratotype and denoted as Daviesina sp. (M. SERONIE — VIviEN 1972). V. KocH
(1973) regards it as index species for the Lower Santonian zone 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 German
Cretaceous may best be explained by unfavourable or bathymetric conditions.

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

¢) Subzone Gavelinella pseudoexcolata (interval-subzone). It is a subzone defi-
ned by the authors in 1966. It is also known from the German Cretaceous (W. Kocu
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.

The subzone is well correlable to the upper part of the biozone Globotruncana
fornicata manaurensis — Globotruncana elevata.

The species Bolivinoides strigillatus CHAPMAN is a good index species of the Upper
Santonian. It appears for the first time together with Gavelinella pseudoexcolata
(KALININ).

The Santonian/Campanian boundary in the West Carpathians is mainly characte-
rized by the F. A. of Globotruncana arca(CusamaN) and Neoflabellina rugosa rugosa
(D’ORBIGNY).
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Campanian
Globotruncana arca (interval-range biozone)

The biozone was defined in the Tethyd region. 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 (MARIe) — sensu J. SAaLa; — O. SamueL (L. c.).
Beginning with the base of the Campanian the heterohelicid foraminifers Ventilab-
rella eggeri CusHMAN and ventilabrella glabrata CusHMAN started appearing (= Ven-
tilabrella glabrata Interval Biozone). Benthic foraminifers are represented by
Neoflabellina rugosa (0’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. SALA1— O. SAMUEL 1966). Its lower boundary
is characterized by the F. A. of Globotruncana arca rugosa (MARIE) —sensu J. SALAJ
— O. SamuEeL (1. c.), the upper by the F. A. of Globotruncana falsostuarti (SIGAL).
The zone is restricted to the flysch facies. In marly facies an independent total-range
zone Globotruncana calcarata (cf. J. SALAT — J. KySELA — V. GASPARIKOVA — A.
BeGaN 1978) may be distinguished. Then the biozone Globotruncana arca rugosa
has a narrower stratigraphic range.

The species Globotruncana ventricosa (WHiTE) and Globotruncana obliqua Herm
are significant for the middle and upper parts of the biozone Globotruncana arca
rugosa. Heterohelicides are represented by Pseudotextularia elegans Rzenak and
Gublerina reniformis (MARIE) (syn. Gublerina acuta KLasz and Gublerina acuta
robusta KLasz (= Gublerina reniformis Interval Biozone).

Benthic foraminifers in the lower part of the biozone Globotruncana arca rugosa
are represented by Bolivinoides decoratus decoratus and in the upper part of the
biozone Globotruncana arca rugosa (or in biozone Globotruncana calcarata) by
Bolivinoides draco miliaris HiLTERMANN et KocH. They are index forms of the
respective benthic zones.

In the Upper Campanian and Maastrichtian of the West Carpathians is an
extensive facies of orbitoid limestones rich in orbitoid foraminifers. They are in the
flysch facies (Upper Campanian — Maastrichtian), represented mainly by the
Jarmuta Formation (E. KoHLER 1960, 1962 ; J. SaLas 1960, 1961 ; J. SaLar — A.
BeGAN 1963, J. SaLar — O. SamueL 1963, 1966, A. BEcan — K. Borza — E.
KOHLER — O. SAMUEL 1977).

With respect to correlation with benthic zones the lower part of the zone
Globotruncana arca rugosa corresponds to the interval-range zone Bolivinoides
decoratus whereas the upper part of the zone Globotruncana arca rugosa and the
zone Globotruncana calcarata correspond to the benthic interval-range zone
Bolivinoides draco miliaris.
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Maastrichtian

Globotruncana falsostuarti (interval-range biozone)

It was defined by J. SaLas — 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 gansseri BoLLi and Racemiguembelina fructicosa (EGGER). Hetero-
helicid foraminifers are represented by Gublerina cuvillieri KikoINg (= Gublerina
cuvillieri 1. R. Z.). It is stratigraphically ranged to the Lower Maastrichtian.

Biozone Racemiguembelina varians s. 1. (total-range zone) J. SALA1— O. SAMUEL
1966, J. SaLar — V. GASPARIKOVA 1979) corresponds to H. BoLLrs (1957) zones
Globotruncana gansseriand Abanthomphalus mayaroensis. In the sense of H. Bolli
(1957) we regard it as subzone of the Carpathian biozone Racemiguembelina
varians (cf. J. SALa; — O. SAMUEL 1966, J. SaLA) — V. GaspARIKOVA 1979). It
corresponds to the Upper Campanian.

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

In the upper part of the zone 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 Carpathians 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 Buda 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 marls (the
Se3or horizon) where they form complete monoassemblages.

Because of their particular stratigraphic significance, planktic foraminifers were
paid particular attention in the past three decades. Many specialists performed
phylogenetic and taxonomic studies, but particularly significant are synthetizing
works by N. N. SussoTiNa (1953, H. M. BorL1 (1957 b, b), A. R. LoesLicH — H.
TarpaN (1957), W. H. BLow — F. T. BANNER (in EAMENS et coll. 1962), V. G.
Morozova (1960, 1961), H. LUTERBACHER (1966) W. A. BERGGREN (1966), M. B.
Crra (1968), W. H. BLow (1969), J. A. Postuma (1971), O. SamuEeL (1972a, b, ¢),
a. 0. The most comprehensive scheme of the division of the Paleogene, based on
planktic foraminifers was presented by H. M. Bor (l. ¢.). 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 zone. Formerly in the West
Carpathians 11 successive zones were distinguished (including Lower Oligocene ; cf.
O. SAMUEL 1965, 1972 ; O. SAMUEL—J. SALAJ 1968). They partly agree with BoLLr'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 scheme is very similar to the general scheme of J. A. Postuma (1971)
who distinguished 14 zones in the Paleocene and Eocene. He thus considered some
corrections made by H. M. Bolli — M. B. Crta (1960), mainly in the division of the
Lower Eocene.

At present the opinions on biozonal division of the Paleogene are almost in
agreement with one another. There are 17 biozones (P;—P;;; G. Bignor — C.
CaveLiEr 1981) distinguished in the Paleocene and Eocene with four subzones
within Py (Py,—) and two subzones within the biozone P3 (P3._s); see Tab. 6.

Biozone P1

In 1978 J. SaLas — 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. SALAj— K. PoZARYSKA
—J. SzczecHurovA (1976) and it is a modification of the zone Globigerina eugubina
(H. P. LuterBACHER — 1. PREMOLI S1LvVA 1964 ) and of the zone Globigerina taurica
(G. Morozova 1960). Its thickness is about 20 cm. The foraminiferal assemblage of
this zone is represented by the species “Globigerina” taurica Morozova, “G.”
eobulloides Morozova, “G.” tetragona Morozova, “G.” pentagona MOROZOVA,
“@G.” sabina LUTERBACHER et PrReEmoLl SiLva, “G.” eugubina LUTERBACHER et
PremoLI SiLvA, “G.” minutula LUTERBACHER et PREMOLI SILVA, “G." fringa SUBBOTI-
NA, Globoconusa daubjergensis (BRONNIMANN), Guembelitria irregularis MorOZo-
vA, Chiloguembelina vilcoxensis (CusHMAN et PoNTON), Chiloguembelina crinita
(GLAEssNER) and Woodringina claytonensis LOEBLICH et TAPPAN.

At the base of the Danian, calcareous nannoplankton assemblages represent the
zone Markalius inversus NP, corresponding to the oldest foraminiferal zone of the
Danian, Globigerina taurica — Globoconusa daubjergensis. The zone Markalius
inversus, defined by E. MarTINI (1970), represents the interval between the L. A. of
the species Arkhangelskiella cymbiformis and other Cretaceous species and the F.
A. of Cruciplacolithus tenuis. H. P. MoHLER et W. W. Hay (1967) define the lower
boundary of this zone by the F. A. of the species Biantolithus sparsus. This species
was not among the studied material. The species Arkhangelskiella cymbiformis and
other Uppeg Cretaceous species were found in this zone and in overlying zones. They
are redeposited forms.

The zone Markalius inversus is best characterized by the mass occurrence of the
species Markalius inversus (DEFLANDRE) BRAMLETTE et MARTINI and Thoracosphae-
ra operculata BRAMLETTE et MARTINI.
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Tab. 6 Microbiostratigraphic zonation of the West Carpathians Paleogene and its correlation with
standard scheme of generale zonation.
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The overlying foraminiferal zone Globigerina trinidadensis formerly defined by
H. M. BoLLi (1957) is interpreted here in modification by J. SALA] — K. POZARYSKA
— 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. Meuer (1969). Most
frequent are species Subbotina pseudobulloides (PLuMMER), S. triloculinoides
(PLUMMER), “Globigerina” danica BANG, Subbotina trinidadensis (BoLL1), emend.
Savras (J. SaLas 1974), Globoconusa daubjergensis (BRONNIMANN), Chiloguembeli-
na trinidadensis (CusHMAN et RENz), Chiloguembelina midwayensis (CusHMAN) and
Chiloguembelina crinita (GLAESSNER).

b) Subzone Planorotalites* compressa. It was originally determined by. O.
Samuer (1965) and O. SamueL et J. Saras (1968) as the Zone Globigerina
compressa. Here it is interpreted according to the definition by M. MeUER (1969)
and J. SaLas — K. Pozaryska — J. SzczecHUROvVA (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.
SaLas (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 POZARYSKA).

The foraminiferal assemblage of this subzone is extremely rich, represented
mainly by Turborotalia (A.) inconstans inconstans (SussoTiNA), T. (A.) inconstans
trinidadensis (BoLL1) emend. SALAJ, Subbotina pseudobulloides PLUMMER, §. trilocu-
linoides (PLUMMER), Planorotalites compressa (PLUMMER), Subbotina varianta (Sus-
BOTINA), S. edita (SuBBoTINA) and Globoconusa daubjergensis (BRONNIMANN).

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

Assemblages of this zone are mainly represented by Cruciplacolithus tenuis
(STRADNER HAY et MOHLER, Markalius inversus (DEFLANDRE) BRAMLETTE et MARTI-
N1, Thoracosphaera operculata BRAMLETTE et MARTINI and scarce resedimented
Cretaceous forms.

* One of us (J. S.) uses the generic designation Planorotalia
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Zone Chiasmolithus danicus NP; — E. MARTINI (1970) is the uppermost Danian
zone. It represents the interval between F. A. of Chiasmolithus danicusand F. A. of
Ellipsolithus macellus. The Zone 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) HAy et
MoHLER, Coccolithus cavus HAy et MOHLER, Zygodiscus sigmoides BRAMLETTE et
SuLLivaN, Lophodolithus sp. and by forms characteristic of the underlying zone.

The mentioned zones and subzones correspond to the Danian s. 1. and are
comparable to the Danian hypostratotype, defined in Tunisia (J. Sarar — K.
PozARYSKA — J. SzczecHUROVA 1976). In contrast to the Danian stratotype there
are also the basal part of the Zone 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. SarLas 1960 a; O.
SAMUEL — J. SAaLAT 1961) are present in the area of Dolnd Polianka (Myjavska
pahorkatina) but after the revision of Danian foraminiferal assemblages it is not
possible to characterized the top part of the Zone 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 Zone
Globoconusa kozlowskii, originally defined by J. SarLas (1974) on the Paleocene
hypostratotype proposed as the stratotype of the marine Tethyd Paleocene. This
zone is correlated to the Lower Montian (J. SaLa; — K. Pozaryska — J.
SzczecHurova 1976), since Globoconusa kozlowskii (BROTZEN — POZARYSKA) was
also found on the Montian stratotype.

Foraminiferal assemblage of Zone 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 POZARYs-
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. SALAJ and Subbotina spiralis (BoLL1).

The following zone, originally documented by O. SaMueL — K. Borza — E.
KoHLER (1972) and denoted as Zone Turborotalia (Acarinina) inconstans praecur-
soria (O. SAMUEL — J. SaLAJ 1968) was re-named by J. Saras (1974) to Zone
Turborotalia (Acarinina) praecursoria uncinatas. 1. for taxonomic and phylogenetic
raisons, and so is it interpreted here (J. SALAT — K. POZARYSKA — J. SZCZECHUROVA
1976). The lower part of this zone contains — besides above mentioned fqgaminifers
from the preceding zone — also Turborotalia (A.) praecursoria uncinata (BoLL1),
and in its upper part also Turb. (A.) praecursoria (MOROZOVA).

Nannoplankton Zone Ellipsolithus macellus NP; was defined by E. MARTINI
(1970) as the interval between F. A. of Ellipsolithus macellus and F. A. of
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Fasciculithus tympaniformis. In its range the zone corresponds to two foraminiferal
zones Globoconusa kozlowskii and Turborotalia (A.) praecursoria uncinatas. .

In the upper part of Zone Ellipsolithus macellus s. 1., at the level of the base of
Zone Turborotalia (Acarinina) praecursoria uncinata s. ., F. A. of Toweius
craticulus was recorded. It enabled us to distinguish a new subzone Toweius
craticulus in the Zone Ellipsolithus macellus s. 1. The new subzone is related to
foraminiferal zone 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 Zone Ellipsolithus macellus s. .

Is assemblages representing Zone 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 Zone Ellipsolithus
macellus, and the species Toweius craticulus HAy et MOHLER characterizing the
subzone.

Biozone P3a

Zone Morozovella angulata, originally defined by V. P. ALiMARINA (1963) as
Globorotalia angulata, is also present here. In the West Carpathians it was included
in Zone Planorotalites pusilla (O. SAMUEL — J. SALAJ 1968). The use of terms Zone
Morozovella angulata and Zone Planorotalites pusilla is reasoned in works by A.
von HiLLEBRANDT (1965), H. M. BoLL1 (1966), J. SaLa) — K. Pozaryska — J.
SzczecHUROVA (1976) a. o. Foraminiferal assemblage of this zone consists mostly of
Morozovella angulata angulata (Wwrte), Turborotalia (A.) praecursoria praecurso-
ria (Morozova), Turborotalia (Acarinina ) intermedia (SussoTINA), T. (A.) esnaen-
sis LE Roy and Subbotina triloculinoides (PLUMMER).

There also is a relation between the lower part of this zone and a nannoplankton
zone Fasciculithus tympaniformis NPs — W. W., Hay — H. P. MOHLER (1967)
corresponding to zone Morozovella angulata and to a great part of the Middle
Paleocene Zone 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 zone
Ellipsolithus macellus, and of the species Fasciculithus tampaniformis HAy et
MoHLER which is better developed in upper parts of the zone.

Biozone P3b

Following is, the Zone Planorotalites pusilla pusilla. This zone is here interpreted
according to the definition by H. M. BoLLi— W. A.. KRASHENINNIKOV (1974) anditis
particularly rich in planktic, benthic-agglutinated and calcareous foraminifers.
Among planktic foraminifers dominant are Planorotalites pusilla pusilla BoLLi,
Morozovella aequa (CusHmaN et Renz), Subbotina finlayi (BRONNIMANN), Subbotina
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triloculinoides (PLuMMER), Turborotalia (Acarinina) intermedia (SusBoTINA), Tur-
borotalia (Acarinina) esnaensis (LE Roy), Turborotalia (Acarinina) tadjikistanensis
(Bykova), Morozovella angulata angulata (WHiTE), Morozovella abundocamerata
(BoLLi).

In accordance with D. Pasaup —J. C. PLaziaT (1972) we correlate the first zone of
larger foraminifers with Operculina hebertiand Discocyclina seunesi(cf. O. SAMUEL
— K. Borza — E. KoHLER 1972) to the Lower Thanetian (Lower Landenian in the
sense of J. SaLas et al.) and to the Zone Planorotalites pusilla pusilla. This is proved
by the fact, that the first zone of larger Paleocene foraminifers isin the overlier of the
Zone Morozovella angulata (sandy marls with layers or organogenic reef limestones
without larger foraminifers — Hri¢ovské Podhradie, exposure at house No. 12,cf. O.
SamueL — K. Borza — E. KOHLER 1972), and by the studied profile (between
Hradisko and Na Skale elev. point) of operculina sandstones with Operculina
heberti in marls containing Planorotalites pusilla pusilla and in the overlier of marls
with Morozovella angulata.

It is evident that larger foraminifers in the Hri¢ov-Zilina Paleogene formation
appear at the base of the Landenian* and are absent in the Montian. Then the
Montian/Landenian s. |. boundary should be between Zone Morozovella angulata
and Zone Planorotalites pusilla as it was proposed between hypostratotypes of the
Montian s. . and Landenian s. 1. in Tunisia (J. SaLas — K. Pozaryska — J.
SzCcECHURA 1976).

The boundary between the planktic foraminiferal zones Planorotalites pusilla
pusilla and Planorotalites pseudomenardiiis represented by the nanoplankton zone
Heliolithus kleinpelli— NPs. H. P. MoHLER — W. W. HAY (1967) defined it as the
interval between F. A. of Heliolithus kleinpelliand F. A. of Discoaster gemmeus.
Assemblages of this zone are represented mainly by Heliolithus kleinpelli SULLIVAN,
Coccolithus cavus Hay et MoHLER, Cruciplacolithus subrotundus PERCH- NIELSEN,
Toweius craticulus HAy et MOHLER, Zygodiscus sigmoides BRAMLETTE et SULLIVAN.

Biozones P4—35

Further successive zones (correlated with Middle and Upper Landenian by J. SALAJ
et al., | c.) are zones Planorotalites pseudomenardii and Morozovella velascoensis.
They are difficult to delimitate in the area of Hradisko and in the West Carpathians
generally because of considerable shallowing. We can only prove that immediately
above Zone Planorotalites pusilla pusilla are scarce Morozovella marginodentata
(SuBOTINA), Planorotalites pseudomenardii (BoLLi) and Morozovella aequa (CusH-
MAN et RENz). It is evident that it is the lower part of Zone Planorotalites
pseudomenardii, originally defined by H. M. BoLLi (1957) as Zone Globorotalia
pseudomenardii. Its upper part is poor in planktic foraminifers and contains scarce
resedimented Upper Senonian microfauna.

* 0. SAMUEL — K. BorZA — E. KOHLER (1972) use Thanetian in chronostratigraphic classification of
Paleocene in contrast to J. SALAJ (and coauthors, 1. c.) prefering Landenian to Thanetian.
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In this zone are rich nannoplankton zones Discoaster gemmeus NP;, Heliolithus
riedeli NPs and base of Zone Discoaster multiradiatus NP.

Zone 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 kleinpelli SuLLIvaN. It corresponds to the lower part of
Zone Planorotalites pseudomenardii.

The overlying Zone Heliolithus riedeli corresponds to upper parts of Zone
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 zone are represented by Coccolithus cavus HAy et
MoHLER, Heliolithus riedeli BRAMLETTE et SuLLivaN, Heliolithus kleinpelli SuLLI-
VAN, Chiasmolithus consuetus (BRAMLETTE et SULLIVAN) HAY et MOoHLER, Chiasmo-
lithus bidens (BRAMLETTE et MaRTINI) HAy et MoHLER, Discoaster gemmeus
STRADNER.

Zone Discoaster multiradiatus represents the uppermost part of the zone Planoro-
talia pseudomenardii and a considerable part of the next Zone Morozovella
velascoensis. This zone, 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. SaLa1) up to the base of the
Illerdian corresponds to Zone Morozovella velascoensis defined by H. M. BoLLi
(1957). Foraminiferal assemblages comprise atypical species and Morozovella
velascoensis (CusamaN), M. aequa (CusHMmAN et RENZ), M. occlusa LOEBLICH et
Tappan a M. acuta TourmiN. Planorotalites pseudomenardii (BoLwi) is already
absent in this zone.

Zone P6

Zone Py — 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 zone. It differs from the preceding zone in absence of some
significant species like Morozovella velascoensis (CusHMAN), Planorotalites pseudo-.
menardii (BoLL1) and Morozovella aragonensis (NUTTAL), M. ex gr. formosa (BoLLi)
appearing in the next successive zone. It also differs from the preceding zone in new
forms of Morozovella subbotinae subbotinae (Morozova), M. subbotinae margino-
denta (SuBBOTINA), Morozovella simulatilis (SCHWAGER), and Globigerina eocaena
GUMBEL in the uppermost part.

Zone M. subbotinae has many characters in common with H. BorLr's Zone M. rex.
We regard them as synchronous zones.
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N. N. SusBoTina (1953, 1960a) ranges Zone ‘‘Gr. marginodentata’ to Upper
Paleocene. Also A. HILLEBRANDT (1962, p. 156) described many forms, including G.
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 Zone M. subbotinae corresponds to
Illerdian. It is in accordance with data on a typical Illerdian locality (cf. M. B. Cita,
1968 ; P1. I). There are contradictions in opinions about its upper border. According
to results of investigation in Northern Italy the planktic foraminifers of this zone
occur with larger foraminifers indicative of Lower Cuisian (fide K. GOHRBANDT,
1963). Materials from Colloquy on Eocene held in 1968 show that Zone Alveolina
trempina and Nummulites involutus (cf. H. ScHaus 1968) corresponds to Upper
Illerdian. M. B. Cita (1968 ; PI. I) correlates the zone to the lower partof H. BoLLI’s
Zone Gr. formosa formosa without having revised his former opinion. Because of
contradictory opinions about chronostratigraphic position of Illerdian and Cuisian
the problem of the relation of the upper boundary of Zone Gr. subbotinae to these
stages remains unsolved. Here we interpret it in the same way as in 1968 (O. SAMUEL
— J. Sarar; O. SamueL — K. Borza — E. KOHLER 1972).

One of us (J. SaLas et al. 1978) denoted a successive zone above Zone NPs —
Morozovella velascoensis as “Globorotalia” edgari defined by I. PREMOLI SiLvA —
H. M. Borwi (1973). The zone is regarded as equivalent to biozone Globorotalia
simulatilis defined by J. SaLas in 1969 in Tunisia. O. SAMUEL prefers the term
Morozovella subbotinae for this zone because of dominant Morozovella ex gr.
subbotinae in the zone of the same name and for its frequency in regional extent, and
for its parallelization with the international standard biozonation (Ps).

Biozones P7—8

Zones Morozovella formosa — M. aragonensis. The species Morozovella formosa
formosa (BovL1) occurs sporadically in the West Carpathians and it is difficult to
delimitate the biozone P; Morozovella formosa. Assemblages from the overlier of
biozone Morozovella subbotinae show many characters in common with those in
zone NP, — M. formosa and in zone NPy — 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.) primitiva (FINLAY),
whereas the species T. (A.) acarinata (SusoTINA), T. (A.) intermedia (SUBBOTINA),
T. (A.) wilcoxensis (CusuMaN et PonToN), T. (A.) graveli BRONNIMANN do not
surpass boundaries of Zone Morozovella frontosa — M. aragonensis.
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Biozones P9—10

Biozones Py and Pyo (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
species. Most authors place its F. A. on the Lower (Cuisian) Middle (Lutetian)
Eocene boundary. In the West Carpathians the species is one of the most frequent
forms in populations occurring in the overlier of Zone Globorotalia formosa — G.
aragonensis. For this region the assemblages including T. (A.) crassata densa are
regarded as an independent regional biozone.

Since the species T. (A.) pentacamerata and T. (A.) crassata densa started
appearing in the top part of the Lower Eocene, it is possible that the lower part of our
biozone T.(A.) crassata densa represents also the time interval corresponding to the
biozone Py — Acarinina pentacamerata. This is, however, not confirmed with
respect to correlation between foraminifers and nannoplankton.

If our assumption is confirmed, then the Carpathian biozone may represent Zones
Py and Pyo. Its upper part corresponds to the next biozone P;;.

Biozone P11

Biozone Pi; — Globigerinatheca subconglobata. It was not distinguished as an
independent zone before, since the nominal species was never too frequent, although
it occurred currently. At the original definition of biozone T. (A.) crassata densa it
was correlated with the Lower Lutetian. The latest researches show, however, that
assemblages with G. subconglobata (ScHuTskaYa) and Morozovella lensiformis
carpatica SAMUEL do not appear at the level of Biozone NP, but only higher up in
connection with biozone NPy;. So the Carpathian biozone T. (A.) crassata densa is
reduced to the first biozone of the Middle Eocene. It may correspond to Zone P;o—
Hantkenina aragonensis.

Biozones P12—14

Carpathian biozone Truncorotaloides rohri is corresponding to the Zones Py»—P;,.
It is still not divided exactly because the forms necessary for detailed biozonation are
missing in the Carpathian region. According to larger foraminifers and nannoplan-
kton our zone corresponds to the Upper Lutetian, to Zones Py,—P;.. Interestingly,
the standard biozonal scale may be applied on the southern epicontinental (Buda)
Paleogene formations most extensive in Hungary.

Zone P15

Zone Pys was formerly denoted as Biozone Globigerapsis indexby the authors in the
Carpathians. It is well correlable to the standard zone P;s — Globigerinatheca
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semiinvoluta. On the basis of larger foraminifers and nannoplankton it is correlated
with the lower part of the Upper Eocene (Priabonian).

Zone P16—17

In the Carpathians the Zones Pys and Py, are represented by the regional biozone
Globigerina officinalis. 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. KOHLER et al. 1980) the
Carpathian biozone (Globigerina officinalis) is correlated with the upper part of the
Upper Eocene (Priabonian).

As regards parallelization with standard biozonation for the Mediterranean zone,
it shows most characters in common with Zones Py and P;; — Turborotalia
cerroazulensis. It is practically impossible to divide the zone into the lower (Pys) —
Cribrohantkenina inflata Zone and the upper (P1;) — Globigerina gortanii (Turbo-
rotalia centralis) Zone, since the species characteristic of Zone P do not occur in the
Carpathian biogeoprovince.

Biozone P18

Carpathian biozone Globigerina officinalis corresponds to Zone P15 and partly to
Zone Pyq. The biozone is characterized mainly by Globigerina officinalis SUBBOTINA
and by scare Globigerina postcretacea Mjatliuk, G. liverovskae (Bykova), 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 P;o—P3 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 Zone, IRZ = Interval-Range Zone, PRZ = Partial-
Range Zone, TRZ = Total-Range Zone. F. A. = First Apparition.
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Jozef Salaj — Ondrej Samuel

Mikrobiostratigrafické ¢lenenie mezozoika a paleogénu Zipadnych Karpit

Resumé

Autori v predlozenej praci predkladaju siicasny stav ndzorov na mikrobiostratigrafické Elenenie
mezozoickych a paleogénnych sedimentov Zapadnych Karpat Slovenska, hlavne na ziklade foraminifer,
v kriede a paleogéne predovietkym planktonickych.

Z mikrobiostratigrafického hladiska Zapadné Karpaty predstavuji jednu z klasickych oblasti, v ktorej
vobec po prvy raz vo svete bola vypracovana schéma zonalneho ¢élenenia triasu podla foraminifer. Prvy
naért foraminiferovych biozon podal J. SALAJ (1969a), ktoré najprv sam, neskor v spoluautorstve (J.
SaLa) — K. Borza — O. SAMUEL 1983) modifikoval (porov. tab. 1). V tejto suvislosti treba poznamenat,
ze v posledne citovanej praci je determinovanych asi 300 taxénov s aspektom na ich stratigraficka
hodnotu.

Po mikrobiostratigrafickej strdnke najmenej rozpracovanym ttvarom v Karpatoch je jura. Z foramini-
fer bolo doteraz opisanych iba niekolko taxénov. Pre vrchna juru a spodni kriedu osobitny vyznam maji
tintinoidné mikrofosilie, o poznanie ktorych sa u nas pri¢inil hlavne K. Borza (I. c).

V sivise s mikrozonalnym ¢lenenim kriedy (Tab. 3, 4, 5) sa upresfiuji niektoré taxonomické problémy,
a tym aj ich stratigrafickd hodnota, hlavne niektorych biozén vo vztahu ku chronostratigrafickym
jednotkam.

Vyskumy v poslednych rokoch nim umoznili podrobnejsie nielen rozélenif niektoré paleogénne
biozony, ale ich aj presnejsie paralelizovat so §tandardnou biozonalnou stupnicou (porov. tab. 6).

Explanations of Plates I — XXX

Plate I

1 Ammodiscus cretaceous (REUSS) X 100
Povazskd Bystrica, sample no Sj. 495, Zadovec formation (lower part) of the Manin Unit. Dicarinella
concavata Zone.

2 Ammodiscus cretaceous (REUSS) x 60
Povazska Bystrica, sample no Sj. 495.

3 Rhabdammina cf. cylindrica GLAESSNER X 60
Hrabovka, sample no Sj. 19, transgressive marls of the Middle Coniacian of the Klape Unit.
Globotruncanella praechavanensis Subzone.

4,5 Spiroplectammina baudouiniana (d’ORBIGNY) x90, x100
Brezova pod Bradlom, sample no Sj. 633, Hurbanova dolina formation. Sigalia carpathica Zone.

6 Spiroplectammina aff. laevis (ROEMER) X 115
Povazska Bystrica, sample no Sj. 495

7,8,10,11 Marssonella oxycona (Reuss) x60, x 60, x 70, x 90
7, 10, 11 — Brezova pod Bradlom, sample no Sj. 633 ; 8 — Povazska Bystrica, sample no Sj. 919,
Zadovec formation (upper part) of the Manin Unit. Globotruncana manaurensis — Globotruncana
elevata Zone.

9. Marssonella turris (d’ORBIGNY) X 90
Povazska Bystrica, sample no Sj. 919.

Plate II

1,2, 3,5, 6 Marssonella oxycona (REuss x 50, x 80, x 130, x 80, x 80
1, 2, 3-Hrabovka, sample no Sj. 19, transgressive marls of the Middle Coniacian of the Klape Unit.
Globotruncanella prachavanensis Subzone ; 5-Brezova pod Bradlom, sample no Sj. R-45, Ctvertnik
marls member of the Upper Coniacian. Sigalia deflaensis Subzone ; 6-Brezova pod Bradlom, sample
no Sj. 635, Hurbanova dolina formation. Sigalia carpathica Zone.
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4 Marssonella trochus (d’ORBIGNY) X 150
Brezova pod Bradlom, sample no Sj. 635.

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

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

10, 11, 12 Textularia agglutinans d’ORBIGNY X 60, x 50, x 60,
Povazskd Bystrica, sample no Sj. 495, Zadovec formation. Helvetoglobotruncana cachensis —
Marginotruncana angusticarinata Subzone (lower part of the Dicarinella concavata Zone).

Plate 111
1 Spiroplectammina flexuosa (REUSS) X 50
Povazské Bystrica, sample no Sj. 495. Dicarinella concavata Zone.
2 Spiroplectinata sp. X 60
Hrabovka, sample no Sj. 19. Globotruncanella prachavanensis Subzone.
3 Pseudospiroplectinata compressiusculla (CUSHMAN) X 70
Povazska Bystrica, sample no Sj. 919. Globotruncana manaurens;s—Globotruncana elevata Zone.
4,5 Gaudryina laevigata FRANKE X 60, X 50
Brezova pod Bradlom, sample no Sj. 633. Sigalia carpathica Zone.
6 Gaudryina crassa MARSSON X 110
Povazska Bystrica, sample no Sj. 919.
7 Gaudryina nanushukensis TAPPAN X 80
Brezova pod Bradlom, sample no Sj. 633. Sigalia carpathlca Zone.
8 Gaullryina aff. pseudoserrata CUSHMAN X 75
Brezova pod Bradlom, sample no Sj. 633.
9 Textylaria foeda REUss x 130
Povaiski Bystrica, sample no Sj. 495.
10, 11 Clavulinoides aff. gaultinuss (MOrROZOVA) X 60, X 100
Povaiské Bystrica, sample no Sj. 919
12 Ataxophragmium aff. subhaericum (REUSS) X 100
Povazské Bystrica, sample no Sj. 495

Plate IV
1,2, 3 Tritaxia dubia (REUSS) X 60, X 60, x 80
1, 2-Brezova pod Bradlom, sample no Sj. 635. Sigalia carpathica Zone ; 3-Brezova pod Bradlom,
sample no Sj. 153. Globotruncana manaurensis-Globotruncana elevata Zone.
4 Reussella szajnochae praecursor KNIPSCHER et KLASZ x 90
Povazské Bystrica, sample no Sj. 919. Globotruncana manaurensis-Globotruncana elevata Zone.
5,6 Ataxophragmium subsphaericum (REUSS) X 200
Povaiskd Bystrica, sample no Sj. 495. Dicarinella concavata Zone.
7 Valvoreussella bronni (REUss) X 90
' Povazskd Bystrica, sample no Sj. 919.
8 Ataxophragmium ovoideum (MARIE) X 200
Povazské Bystrica, sample no Sj. 495
9 Spirophthalmidium cretaceum (REUSS) X 150
Hrabovka, sample no Sj. 19. Globotruncanella prachavanensis Subzone.
10, 11 Sigmoilina aff. antiqua (FRANKE) x 70, x 80
Brezova pod Bradlom, sample no Sj. R-45. Sigalia deflaensis Subzone.
12 Milidmmina aff. bisobscura (BROTZEN) X 175
Brezova pod Bradlom, sample no Sj. 633.

Plate V
1,2, 3 Gaudryina pyramidata CUSHMAN X 70, x 80, x 75
Hrabovka, sample no Sj. 19
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4,5 Gaudryina cretacea (KARRER) X 60, x 70
4-Hrabovka, sample no Sj. 19; 5-Brezova pod Bradlom, sample no Sj. R-45. Sigalia deflaensis
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
Brezovi pod Bradlom, sample no Sj. R-45. Sigalia deflaensis 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
Belusské Slatiny, sample no Sj. 573, Praznov formation. Rotalipora turonica Subzone.
2 Ammobaculites fisheri CRESPINX 130
Lednické Rovné, sample no Sj. 167. Rotalipora montsalvensis Zone.
3 Spiroplectammina baudouiniana (d’ORBIGNY) X 70
Lednické Rovné, sample no Sj. 167.
4 Marssonella oxycona (REUSS) X 90
Belusské Slatiny, sample no Sj. 573.
5 Ataxophragmium cf. ruthenicum (REUss) x 100
" Ujazd, sample no Sj. 35. Thalmaninella deeckei Subzone.
6 Ataxophragmium puschi (REuUss) x 90
Ujazd, sample no Sj. 35
7 Spiroplectammina flexuosa (REUsS) X 60
Belusské Slatiny, sample no Sj. 573.
8 Dorothia pupa (REuss) x 50
Belusské 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 Zone.
11 Clavulinoides sp. x 55
Belusské 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
Brezové pod Bradlom, sample no Sj. 153. Globotruncana manaurensis-Globotruncana elevata Zone.
2 Lenticulina (Lenticulina) aff. comptoni (SOWERBY) X 70
Brezova pod Bradlom, sample no Sj. 153.
3 Lenticulina (Saracenaria) jarvisi (BROTZEN) X 90
Brezova pod Bradlom, sample no Sj. 153.
4,5 Lenticulina (Lenticulina) secans (REUss) x 50, x 110
4-Brezova pod Bradlom, sample no Sj. 633. Sigalia carpathica Zone ; 5-Povazski Bystrica, sample no
Sj. 495. Dicarinella concavata Zone.
6 Lenticulina (Lenticulina) aff. secans (REUSS) X 170
Povazska Bystrica, sample no Sj. 495.
7 Lenticulina (Lenticulina) sp. x 110
Povaiské Bystrica, sample no Sj. 495.
8 Lenticulina (Planularia) liebusi (BROTZEN) x 60
Brezova pod Bradlom, sample no Sj. R-45
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9 Lenticulina (Marginulina) gosae (REUSS) X 32
Brezova pod Bradlom, sample no Sj. 635.

10, 11, 12 Lenticulina (Saracenaria) trilobata (d’ORBIGNY) X 40, x 50, X 40

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

Plate VIII
1 Nodosaria sp. x 50
Brezovi pod Bradlom, sample no Sj. 635.
2 Dentalina reussi NEUGEBOREN X 50
Brezova pod Bradlom, sample no Sj. R-45
3 Pyrulina cylindroides (ROEMER) X 140
Povazska Bystrica, sample no Sj. 495.
4 Dentalina distincta REUSS X 150
Povazska Bystrica, sample no Sj. 495.
5 Dentalinasp. X 50
Brezovi 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
Povaiskd Bystrica, sample no Sj. 495,
8 Frondicularia sp. x 50
Brezova pod Bradlom, sample no Sj. 635.
9 Frondicularia sagittula VAN DEN BROCK X 40
Brezovi 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 Neoflabellina gibbera (WEDEKIND) X 50
Brezova pod Bradlom, sample no Sj. 635.

Plate IX
1 Stenosioeina praeexsculpta (KELLER) X 100
Hrabovka, sample no Sj. 19.
2,4 Stensioeina exsculpta gracilis BROTZEN x 100, x 140
Brezova pod Bradlom, sample no Sj. 633.
3 Stensioeina granulata (OLBERTZ) X 90
Brezovi pod Bradlom, sample no Sj. 633.
5,6 Stensioeina exsculpta exsculpta (REUSS) X 175, x 140
Povaiska 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
Povaiski Bystrica, sample no Sj. 495.
10 Stensioeina exsculpta exsculpta (REUSS) X 130
Brezova 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
Brezova pod Bradlom, sample no Sj. 153.

4 Stensioeina exsculpta asper HOFKER X 100

Brezova pod Bradlom, sample no Sj. 153.

5.6, 7,8 Epistomina (Hoeglundina) favosoides (EGGER) X 60, X 70, x 80, x 60
Brezova pod Bradlom, sample no Sj. 635.

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

11 Epistomina (Brotzenia) postdorzoplana (VASILENKO) X 50
Hrabovka, sample no Sj. 19. :

12. 13 Eponidessp. x 120, x 140
Povazska Bystrica, sample no Sj. 495.

Plate XI
1.2 Stensioeina exsculpta gracilis BROTZEN X 100
Brezova pod Bradlom, sample no Sj. 153.
3 Stensioeina exsculpta exsculpta (REUSS) X 150
Povazska Bystrica, sample no Sj. 495.
4 Pseudovalvulineria moniliformis (REUss) x 115
Povazska Bystrica, sample no Sj. 495.
5 Gyroidinoides nitida (REuss) X 125
Povazska Bystrica, sample no Sj. 495
6,12 Anomalina (Anomalina) stelligera (MARIE) X 140, x 150
Brezova pod Bradlom, sample no Sj. 153.
7.8.9 Praebulimina ventricosa (BROTZEN) x 175, x 130, x 200
Povazska Bystrica, sample no Sj. 495.
10, 11 Anomalina (Gavelinella) pseudoexcolata (KALININ) x 80, X 90
Brezova pod Bradlom, sample no Sj. 153.

Plate XII
1.2 Eponidessp. x 120
Povazska Bystrica, sample no Sj. 495.
3 Valvulineria lenticula (REUsS) X 150
Povazska Bystrica, sample no Sj. 495.
4.5,6 Anomalina (Anomalina) infrasantonica BALAKHMATOVA X 60, x 80, X 100
Brezova pod Bradlom sample no Sj. 153.
7,8 Anomalina (Anomalina) praeinfrasantonica MIATLIUK, X 60, x 200
Brezovi pod Bradlom, sample no Sj. R-45.
9 Anomalina (Anomalina) praeinfrasantonica MIATLIUK X 90
Brezova pod Bradlom, sample no Sj. 633.
10 Globorotalites michelianus (d’ORBIGNY) x 100
Brezova pod Bradlom, sample no Sj. R-45.
11, 12 Gyroidinoides tendami (SCHUFSMA) X 100, X 100
Brezova pod Bradlom, sample no Sj. 153.

Plate XIII
1.2, 3 Anomalina (Anomalina) infrasantonica BALAKHMATOVA % 90, X 90, x 100
Brezova pod Bradlom, sample no Sj. 153.
4 Anomalina (Anomalina) sp. x 80
Brezovi pod Bradlom, sample no Sj. R-45.
5, 8,9 Gyroidinoides depressa (ALTH) X 80, x 90, x 90
Brezova pod Bradlom, sample no Sj. R-45.
6 Anomalina (Anomalina) umbilicatula MJATLIUK, X 100
Brezova pod Bradlom, sample no Sj. 635.
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7 Gyroidinoides globosa (HAGENOW) X 120
Brezovi pod Bradlom, sample no Sj. 153
10 Anomalina (Anomalina) infrasantonica (Balakhmatova) X 70
Hrabovka, sample no Sj. 19.
11,12 Anomalina (Anomalina) stelligera (MARIE) X 150
Brezova pod Bradlom, sample no Sj. 153.

Plate XIV
1, 2, 3 Heterohelix striata (EHRENBERG) X 130, x 130, x 150
1, 2-Brezové pod Bradlom, sample no Sj. R-45, 3-Hrabovka, sample no Sj. 19.
4 Sigalia deflaensis (S1GAL) x 140
Brezova pod Bradlom, sample no Sj. 635. Sigalia carpathica Zone.
S,6,7,8 Sigalia carpathica SALAJ et SAMUEL X 90, x 120, x 120, x 60

5, 6, 7-Brezova pod Bradlom, sample no Sj. 635; 8-Povazska Bystrica, sample no Sj. 919.

9 Sigalia aff. carpathica SALAJ et SAMUEL X 110
Povazska Bystrica, sample no Sj. 919.
10,11, 12 Ventilabrella decoratissima de KLASZ X 100, x 85, x 90
Povazska Bystrica, sample no Sj. 919.

Plate XV
1,2 Hedbergella brittonensis LOEBLICH et TAPPAN X 120, x 500
Ujazd, 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
Ujazd, sample no Sj. 35.

2 Hedbergella brittoensis LOEBLICH et TAPPAN X 150
Ujazd, sample no Sj. 35.

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

4 Clavihedbergella amalilis (LOEBLICH et TAPPAN) X 150
Ujazd, sample no Sj. 35.

5 Clavihedbergella amalilis (LOEBLICH et TAPPAN) X 200
Ujazd, sample no Sj. 35.

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

7 Hedbergella delrioensis (CARSEY) X 180
Ujazd, sample no Sj. 35.

8 Globigerinelloides aegleformis (MOREMAN) X 225
Ujazd, 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
Ujazd, 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 GANDOLF1 X 90, x 90, x 100
Cerveny Kameii, sample no Sj. 168/11. Thalmanninella subticinensis Zone.
4,5,6 Rotalipora montsalvensis (MONROD) x 50, x 70, x 160
Vrsatecké podhradie, sample no Sj. 4. Cenomanian of the Drietoma development. Rotalipora
montsalvensis Zone.
7 Thalmanninella appenninica (REUSS) X 60
Lednické Rovné, sample no Sj. 168. Thalmanninella deeckei Subzone.
8 Thalmanninella appenninica (REUSS) X 60
Ujazd, sample no Sj. 35.
9 Thalmanninella globotruncanoides SIGAL x 80
Ujazd, sample no Sj. 35. Thalmanninella deeckei Subzone.
10 Thalmanninella deeckei (FRANKE) X 90
Ujazd, sample no 35.
11 Thalmanninella reicheli (MONROD) X 120
Vrsatecké Podhradie, sample no Sj. 4.
12 Rotalipora turonica BROTZEN X 70
Belusské Slatiny, sample no Sj. 573. Rotalipora turonica Subzone.

Plate XVIII
1, 2 Globotruncanella prachavanensis SALAJ et GASPARIKOVA X 80, x 70
Povazska Bystrica, sample no Sj. 919.
3 Globotruncanella praehavanensis SALAJ et GASPARIKOVA X 100
Hrabovka, sample no Sj. 19.
4,7 Helvetoglobotruncana cachensis (DouGLAS) x 70 x 80
Hrabovka, sample no Sj. 19.
5 Globotruncanella praehavanensis SALAJ et GASPARIKOVA X 60
Hrabovka, sample no Sj. 19.
6 Hedbergella sp. x 200
Hrabovka, sample no Sj. 19.
8,9 Helvetoglobotruncana cachensis (DouGLAs) x 130
Povazska Bystrica, sample no Sj. 495.
10, 11, 12 Hedbergella sp. x 200 x 200, x 170
Hrabovka, sample no Sj. 19.

Plate XIX
1,2, 3 Dicarinella primitiva (DALBIEZ) X 90, x 100, x 90
Brezova pod Bradlom, sample no Sj. 635.
4 Dicarinella concavata (BROTZEN) X 90
Brezova pod Bradlom, sample no §j. 635.
5, 6 Dicarinella primitiva (DALBIEZ) X 50
Hrabovka, sample no Sj. 19.
7 Globotruncana elevata stuartiformis (DALBIEZ) X 70
Povazska Bystrica, sample no Sj. 919.
8 Marginotruncana coronata (BoLL1) X 55
Povazska Bystrica, sample no Sj. 919.
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9 Globotruncana elevata elevata (BROTZEN) X 60
Povazska Bystrica, sample no Sj. 919.
10, 11 Globotruncana elevata elevata (BROTZEN) x 70
Brezova pod Bradlom, sample no Sj. 153.
12 Globotruncana elevata elevata (BROTZEN) X 50
Povaiska 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
Povazska Bystrica, sample no Sj. 919.
5 Globotruncana desioi GANDOLFI X 50
Povazska Bystrica, sample no Sj. 919.
6 Dicarinella coldreriensis GANDOLFI X 90
Brezové pod Bradlom, sample no Sj. R-45.
7 Marginotruncana coronata (BoLLi) x 80
Povazska Bystrica, sample no Sj. 919.
8 Globotruncana manaurensis GANDOLF1 X 80
Povazska Bystrica, sample no Sj. 919.
9 Globotruncana aff. linneiana (d’ORBIGNY) X 50
Povazska Bystrica, sample no Sj. 919.
10 Marginotruncana angusticarinata (GANDOLFI) X 50
Povazska Bystrica, sample no Sj. 919.
11 Globotruncana tricarinata (QUEREAU) X 40
Hrabovka, sample no Sj. 19.
12 Globotruncana tricarinata (QUEREAU) X 50
PovaZska Bystrica, sample no Sj. 919.
13 Globotruncana desioi GANDOLF1 X 50
Povazska Bystrica, sample no Sj. 919.

Plate XXI
1,2 Marginotruncana coronata (BorLi) x 50
Brezova pod Bradlom, sample no Sj. R-45.
3 Marginotruncana coronata (BoLLi) x 40
Hrabovka, sample no Sj. 19.
4 Helvetoglobotruncana cachensis (DouGLAS) X 110
Hrabovka, sample no Sj. 19.
5 Globotruncana desioi GANDOLFI X 70
Brezova pod Bradlom, sample no Sj. R-45.
7 Globotruncana manaurensis GANDOLF1 X 60
Brezovi pod Bradlom, sample no Sj. 153.
8 Globotruncana tricarinata (QUEREAU) X 90
Povaiska Bystrica, sample no Sj. 495.
9 Globotruncana desioi GANDOLFI X 80
Brezovi pod Bradlom, sample no Sj. 633.
10 Marginotryncana coronata (BoLL1) X 120
Brezova pod Bradlom, sample no Sj. 633.
11 Globotruncana desioi GANDOLFI X 60
Brezova pod Bradlom, sample no Sj. 635.
12 Marginotruncana coronata (BoLLI) X 60
Brezova 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 (BoLL1) X 60
Brezova pod Bradlom, sample no Sj. R-45.
7 Globotruncanella prachavanensis SALAJ et GASPARIKOVA X 80
Hrabovka, sample no Sj. 19.
8 Globotruncana desioi GANDOLFI X 80
Brezova pod Bradlom, sample no Sj. R-45.
9 Globotruncana desioi GANDOLF1 X 60
Brezovi pod Bradlom, sample no Sj. 635.
10 Globotruncana bulloides (VOGLER) X 150
Hrabovka, sample no Sj. 19.
11, 12 Marginotruncana coronata (BoLL1) x 50
Hrabovka, sample no Sj. 19.

Plate XXIII

1 Globigerina gnaucki BLOW et BANNER
Lubietovd, borehole P-4, 37—39 m; Podtatra group (uppermost part); Globigerina officinalis Zone
(=P 17),300 x

2 Globigerina gnaucki BLOw et BANNER
Lubietova, borehole P-4, 59,5 m; Podtatra group (uppermost part); Globigerina officinalis Zone
(=P17),120 x

3 Globigerina gnaucki BLOW et BANNER
Lubietovd, borehole P-4, 59, 5 m; Podtatra group (uppermost part); Globigerina officinalis Zone
(=P 14),120 x

Plate XXIV

1—2 Globigerina officinalis SUBBOTINA
Lubietova, borehole P-4, 35—36 m; Podtatra group (uppermost part); Globigerina officinalis Zone
(=P17),120x.

3 Globigerina praebulloides leroy BLOW et BANNER Lubietovi, borehole P-4, 35—36 m ; Podtatra group
(uppermost part) ; Globigerina officinalis Zone (= P 17), 120 x.

4 Globigerina danvillensis HOWE et WALLACE
Lubietova, borehole P-8, 46—47 m ; Podtatra group (uppermost part); Globigerina officinalis Zone
(=P17),150 x.

Plate XXV

1—2 Globigerina eocaena GUMBEL
Lubietovd, borehole P-R, 51—52 m ; Podtatra group (uppermost part); Globigerina officinalis Zone
(=P17),140 x

3—4 Globigerina eocaena GUMBEL
Lubietovd, borehole P-4, 51—52 m; Podtatra group (uppermost part); Globigerina officinalis Zone
(= P 17), 140 x (Fig. 3), 300 x (Fig. 4)

Plate XXVI

1 Globigerina boweri BOLLI
Zilina, borehole V-1, 9—10 m; Podtatra group (Huty formation): Truncorotaloides rohri Zone
(=P 12—14); 200 x

2 Globigerina eocaena compacta SUBBOTINA
Lubietova, borehole P-4, 59,4 m; Podtatra group (uppermost part); Globigerina officinalis Zone
(=P 17),200 x
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3—4 Globigerina boweri BOLL1
Zilina, borehole V—1, 9—10 m, Podtatra group (Huty, formation); Truncorotaloides rohri Zone
(= P 12—14), 150 x (Fig. 3), 300 x (Fig. 4)

Plate XXVII

1—2 Turborotalia (Acarinina) rugosoaculeata (SUBBOTINA)
Zilina, borehole V-12, 115 m; Podtatra group (Zuberec formation); Globigerinatheka semiinvoluta
Zone (= P 15), 150 x (Fig. 1), 320 x (Fig. 2)

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

Plate XX VIII

1 Globigerinatheca index (FINLAY)
Stirovo, borehole Cenkov-2, 150 m; Truncorotaloides rohri Zone (= P 12—14), 100 x

2—4 Globigerinatheca globosa SAMUEL
Stirovo, borehole Cenkov-2, 110 m, non-Flysch (Buda) development); Truncorotaloides rohri Zone
(=P 12—14),100 x

Plate XXIX

1—2 Globigerina linaperta FINLAY
Zilina, borehole V-1, 25 m; Podtatra group (Huty formation); Truncorotaloides rohri Zone
(=P 12—14),100 x

3—4 Globigerina boweri BOLLI
Myjava, Brezova group/ Truncorotaloides rohri Zone (= P 12—14), 100 x

Pl XXX

1—3 Turborotalia (Acarinina) rotundimarginata (SUBBOTINA)
Zilina, borehole V-12, 5 m; Podtatra group (Biely potok formation); Globigerinatheca semiinvoluta
Zone (= P 15), 150 x

4—6 Globorotalia aff. reissi LOEBLICH et TAPPAN Podhorod, Klippen belt; Morozovella velascoensis
Zone (P 5), 120 x
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Zapadné Karpaty, sér. paleontolégia, 9, P. 73—86, Geol. Ust. D. Stira, Bratislava, 1984

Viera Gasparikova

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

Abstract. Nannoplanktic Cretaceous zones of the West Carpathians were determined on the basis of
calcareous nannoplankton studied in the Krizna nad Manin units of the Strizovské vrchy Mts., in the
Klippen Belt in the Czorsztyn and Kysuca Units and in the Myjavska pahorkatina upland.

In the Lower Cretaceous studied were only assemblages characteristic of 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 region. There are almost the same zones in this stratigraphic range in the West
Carpathians and in the Mediterranean region, only they are somewhat late in the West Carpathians.

In the past 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 standard 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 upon the existing foraminiferal zones determined byJ.SALAs
et O. SAMUEL (1966, 1977), J. SALAJ et V. GASPARIKOVA (1979) and J. SaLAJ in V.
GASPARIKOVA et J. SaLAs (1982).

In the Lower Cretaceous so far only assemblages characteristic of the individual
stages have 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 KriZzna and the Manin units in the StraZovské vrchy Mits. Together with
ammonites, brachiopods, foraminifers and calpionelles the nannoplankton enabled
stratigraphical division of the region.

The Neocomian nannoplankton was studied in the KriZna unit in two groups: the
deep-sea Zliechov Group and the shallow-water Beld Group, but there were no

RNDr. V. GASPARIKOVA, CSc., Geologicky tstav Dionyza Stira, Mlynska dolina 1, Bratislava
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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 KriZna 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 Manin 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
of the Strazovské vrchy Mts. in the profile Tistie — Horny Lieskov — Slopna
containing abundant nannoplankton and foraminifers from the Lower Albian to the
Upper Cenomanian (V. GASPARIKOVA et J. SaLA1 1982). Less abundant assemblages
were found in the SW part of the Strazovské vrchy Mts. where the Manin unit
extends to the Central Carpathians (loc. Dobr4, Trenéianske Teplice, Soblahov).

The Middle- and Upper Cretaceous nannoplankton was studied also in the
Klippen Belt in the Kysuca and the Czorsztyn Groups.

Middle Cretaceous assemblages were determined in a marly facies of the Kysuca
Group in a wider vicinity of Zilina in the Aptian — Turonian stratigraphic range. In
some formations containing plentiful planktic foraminifers was also calcareous
nannoplankton. It concerns the Kofthora Formation — Aptian, the Tissal F ormation
— Albian, the Lalinok Formation — Cenomanian, the Kysuca Formation — Lower
Turonian, the SneZnica Formation — Middle and Upper Turonian.

Upper Cretaceous nannoplankton zones from the Coniacian to the Maastrichtian
were distinguished in the Czorsztyn Group in variegated marls of the Pichov type.

Upper Cretaceous assemblages were also studied in the Myjavska pahorkatina
upland. A. BEGaN —J. HANACEK — J. MELLO —J. SALAJ (1982) basing on lithofacies
and stratigraphic differences determined three facies: the southern Bradlo facies,
the transitional Stard Turéa facies and the northern Surovin facies. Most plentiful
assemblages were in the southern transgressive facies. Marly and flyschoid formation
represent the Upper Coniacian to the Upper Campanian and the variegated Lower
Campanian marls are lithologically similar to the Pichov marls (couches rouges
facies). Detailed correlation study was enabled by rich foraminiferal and calcareous
nannoplankton assemblages.

Continuous sedimentation between the Cretaceous and the Paleogene in the West
Carpathians has so far been best proved in the Manin unit at the locality Hradisko,
W of Zilina, by J.Saras—J. KyseLa — V. GAsparRIKOVA — A. BEGAN (1978). In
the marly facies sedimentation continued from the Maastrichtian to the Lower
Eocene. Rich foraminiferal and nannoplankton assemblages represent the Upper
Maastrichtian, the entire Paleocene and the Lower Eocene, i. e. Danian s. I,
Montian s. I., Landenian s. 1., Illerdian.

Lower Cretaceous

The Valanginian is represented by grey marlstones, partly by schistose and marly
limestones.
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The assemblages contain plentiful representatives of the genus Ellipsagelosphae-
ra, namely the species Ellipsagelosphaeraex. gr. britannica (STRADNER) PERCH-NIEL-
seN, Ellipsagelosphaera coronata (GARTNER) BLAck, Ellipsagelosphaera keftal-
rempti GRUN, Ellipsagelosphaera ovata (Bukry) BLack, Biscutum constans (Gor-
KA) BLack, Cyclagelosphaera margereli NoiL, Cyclagelosphaera rotaclypeata Bu-
KRY, Diazomatolithus sp., cf. D. subbeticus GRUN, ? Markalius ellipticus GRON,
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Fig. 1 Vertical distribution of calcareous nannoplankton in Lower Cretaceous of West Carpathians
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Sollasites cf. horticus (STRADNER, ADAMIKER et MARESCH) BLACK, Speetonia cf.
colligata BLAck, Nannoconus ex gr. steinmanni KAMPTNER.

The species Ellipsagelosphaera has a narrower stratigraphical range — up to the
Upper Hauterivian. According to W. GRUN — F. ALLEMANN (1975) the stratigraphi-
cal range of Diazomatolithussp. 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 Ellipsagelosphaera, the species
Podorhabdus dietzmani (REINHARDT) REINHARDT and Parhabdolithus sp. ; signifi-
cant is also Microstaurus chiastius (WorsLEY) GRUN whose stratigraphical range is
Berriasian — Hauterivian. In the Hauterivian the genus Zygolithus— Zygolithussp.
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
Ellipsagelosphaera ; the species Ellipsagelosphaera 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 zone Chiastozygus litterarius (H. THIERSTEIN 1971) is the lowest nannoplan-
kton zone distinguished so far in the West Carpathians. Itis characterized by the first
occurrence of Chiastozygus litterarius (GOorRKA) MANIVIT.

The assemblages contain abundant species Cretarhabdus conicus BRAMLETTE
et MARrTINI, Cretarhabdus crenulatus BRAMLETTE et MARTINI, Cretarhabdus suri-
rellus (DEFLANDRE) REINHARDT, Zygolithus diplogrammus DEFLANDRE, Zygolithus
erectus DEFLANDRE, scarcer Ellipsagelosphaera coronata (GARTNER) BLACK, Elipsa-
gelosphaera ovata (Bukry) BLAck, Diazomatolithus lehmani NoEL, Lithraphidites
carniolensis DEFLANDRE, Parhabdolithus asper (STRADNER) REINHARDT, Parhabdo-
lithus embergeri (NOEL) STRADNER, Stephanolithion laffitei NogL, Watznaueria
barnesae (BLack) PERCH-NIELSEN. In the West Carpathians the zone corresponds to
the Lower Aptian. It is overlain by the zone Parhabdolithus angustus (H. MANIVIT
1971) characterized by the F. A. of Parhabdolithus angustus (STRADNER) STRADNER.
The assemblages have the same composition as in the underlying zone.

The zone 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 KriZzna and Manin units of the
Strazovské vrchy Mts.
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The Albianis 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 Carpathians
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in the Krizna unit is Middle Albian — Lower Cenomanian. In the Manin unit the
Middle and Upper Cenomanian have 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 Sneznica Members).

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

Zone Praediscosphaera cretacea (H. THIERSTEIN 1971) characterized by the F. A.
of Prediscosphaera cretacea (ARKHANGELSK) GARTNER. The assemblages mostly
contain: Cretarhabdus biseriatus FORCHHEIMER, Cretarhabdus conicus BRAMLETTE
et MaRrTINI, Cretarhabdus crenulatus BRAMLETTE et MARTINI, Parhabdolithus asper
(STRADNER) REINHARDT, Parhabdolithus angustus (STRADNER) STRADNER, Zygolit-
hus compactus Bukry, Zygolithus diplogrammus DErFLANDRE, Zygolithus erectus
DEeFLANDRE, Lithastrinus floralis STRADNER, Rhombogyrus stellatus BLack, Watzna-
ueria barnesae (BLack) PERCH-NIELSEN, and scare Ellipsagelosphaera britannica
(STRADNER) PERCH-NIELSEN, Ellipsagelosphaera ovata (Bukry) BLAck. There are
also the F. A. of Broinsonia lata (NotL) NoOEL.

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

Zone Podorhabdus albianus (M. E. HiLL 1976) is characterized by the F. A. of
Podorhabdus albianus BLack. The assemblages have a similar composition like in
the underlying zone, with scarce representatives of the genus Ellipsagelosphaera.
The zone represents the lower part of the Upper Albian and corresponds to the
foraminiferal zone Thalmanninella ticinensis ticinensis.

Zone Eiffelithus 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 (NokL) NokL, Cribrosphaera ehrenbergi ARKHANGELsKL, Podorhabdus albianus
BLack, Podorhabdus dietzmanni (REINHARDT), REINHARDT, Prediscosphaera creta-
cea (ARKHANGELSKL) GARTNER, Watznaueria barnesae (BLACK) PERCH-NIELSEN,
Parhabdolithus asper (STRADNER) MAaniviT and Parhabdolithus embergeri (NOEL)
STRADNER are scarce.

The zone 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 zone Thalmanninella appenninica
"

Zone Chiastozygus cuneatus (P. Cepex et W. HAY 1969) is characterized by the F.
A. of Chiastozygus cuneatus (LyuLeva) Cepex et Hay. The assemblages contain
Corollithion achylosum (STover) THIERSTEIN, Cretarhabdus conicus BRAMLETTE et
MAarTINI, Cretarhabdus crenulatus BRAMLETTE et MARTINI, Cribroshpaera ehrenber-
gi ARKHANGELSKU, Eiffelithus turriseiffeli (DEFLANDRE), REINHADRT, Chiastozygus
litterarius (GorkA) MaNIviT, Podorhabdus albianus BLack, Podorhabdus orbiculo-
fenestrus (GARTNER) THIERSTEIN, Prediscosphaera cretacea (ARKHANGELSKIY) GART-
NER, Watznaueria barnesae (BLAcK) PERCH-NIELSEN, Zygolithus compactus BUKRY,
Zygolithus diplogrammus DEFLANDRE, Zygolithus erectus DEFLANDRE.
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The zone represents the Middle Cenomanian and corresponds to the upper part of
the zone Thalmanninella appenninicas. 1.

Zone 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 zone.

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

Zone Tetralithus pyramidus (P. Cerex 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 zone Gartnerago obliquum, with frequent Gartnerago obliquum.
The zone represents the Middle Turonian and corresponds to the zone Helvetoglo-
botruncana helvetica.

Zone 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-
HANGELSKU, Cyclagelosphaera margereliNokL, Eiffelithus turriseiffeli (DEFLANDRE)
REINHARDT, Gartnerago obliquum (STRADNER) REINHARDT, Praediscosphaera creta-
cea (ARKHANGELSKU) GARTNER, Watznaueria barnesae (BLACK) PERCH-NIELSEN,
Zygolithus compactus Bukry. The zone Eiffelithus eximius represents the Upper
Turonian and corresponds to the foraminiferal zone 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 Myjavska pahorkatina upland. On the basis of plentiful
assemblages the following zones were distinguished :

Zone Marthasterites furcatus (P. Cepex et W. W. Hay 1969) is characterized by
the F. A. of Marthasterites furcatus DErLANDRE. The assemblages comprise Biscu-
tum constans (GorkA) Manivit, Cretarhabdus conicus BRAMLETTE et MARTINI,
Cretarhabdus crenulatus BRAMLETTE et MARTINI, Cretarhabdus unicornis STOVER,
Cribrosphaera ehrenbergi ARKHANGELsKU, Cyclagelosphaera margereli NokL, Eif-
felithus eximius (STOvER) PERCH-NIELSEN, Eiffelithus turriseiffeli (DEFLANDRE)
REINHARDT, Gartnerago obliquum (STRADNER) REINHARDT, Chiastozygus cuneatus
(Lyuteva) Cepex et Hay, Lithastrinus floralis STRADNER, Loxolithus armilla (BLACK
et BARNES) NOEL, Markalius circumradiatus (STovErR) PERCH-NIELSEN, Micula
decussata VEKSHINA, Praediscosphaera cretacea (ARKHANGELSKU) GARTNER, Ste-
phanolithion laffitei NokL, Tranolithus orionatus (REINHARDT) REINHARDT, Watzna-
ueria barnesae (BLACK) PERCH-NIELSEN, Zygolithus compactus BUKRY, Zygolithus
diplogrammus DEFLANDRE and new species Cylindralithus biarcus Bukry, Cylindra-
lithus serratus BRAMLETTE et MARTINI, Tranolithus exiguus STover, Zygolithus
bussoni NoEgL.
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The zone Marthasterites furcatus represents almost the entire Coniacian, extends
to the Upper Coniacian and corresponds to the zone Dicarinella concavata.

Zone Micula decussata (H. ManiviT 1971) is characterized by the F. A. of Micula
decussata VEksHINA. The assemblages have the same character as those in the
underlying zone. The species Marthasterites furcatus has not been found.

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

Zone Tetralithus obscurus (H. THIERSTEIN 1976) is characterized by the F. A. of
Tetralithus obscurus DErLANDRE. The assemblages are rich and their composition is

similar to those of Coniacian assemblages. The species Cyclagelosphaera margereli

NokL, Chiastozygus cuneatus (Lyureva) Cepek et Hay and Tetralithus pyramidus
GARDET are most frequent.

The zone represents the Middle and Upper Santonian and corresponds to
subzones Ventilabrella alpina.

Zone Broinsonia parca (D. Bukry 1974) is characterized by the F. A. of
Broinsonia parca (STRADNER) Bukry. The assemblages contain Ahmuellerella
octoradiata (GORKA) REINHARDT, Blpodorhabdus tesselatus NokL, Biscutum con-
stants (Gorka) BLACK, Cretarhabdus conicus BRAMLETTE et MARTINI, Cretarhabdus
crenulatus BRAMLETTE et MARTINI, Cribrosphaera ehrenbergi ARKHANGELSKU, Crib-
rosphaera hilli (BLack), REINHARDT, Cylindralithus cf. biarcus Bukry, Cylindralit-
hus serratus BRAMLETTE et MARTINI, Eiffelithus eximius (STOVER) PERCH-NIELSEN,
Gartnerago obliquum (STRADNER) REINHARDT, Heliolithus anceps NokL, Lithastri-
nus floralis STRADNER, Lucianorhabdus cayeuxi DEFLANDRE, Markalius circumradia-
tus (STover) PERCH-NIELSEN, Micula decussata VEKSHINA, Prediscosphaera cretacea
(ARKHANGELSKU) GARTNER, Prediscosphaera spinosa (BRAMLETTE et MARTINI)
GARTNER, Tranolithus exiguus STover, Zygolithus bussoni NokL, Zygolithus diplo-
grammus DerLANDRE. The species Ahmuellerella octoradiata, Bipodorhabdus tesse-
latus, Cribrosphaera hilli, Heliolithus anceps, Lucianorhabdus cayeuxi, Prediscos-
sphaera spinosa, appear for the first time in the zone.

The zone represents the Lower Campanian in relation to the foraminiferal zone
Globotruncana arca arca.

Zone Tetralithus aculeus (P. Cepex et W. W. HAay 1969) is characterized by the F.
A. of Tetralithus aculeus (STRADNER) GARTNER. The assemblages have a similar
composition like those in the Lower Campanian, Arkhangelskiella cymbiformis
VEKSHINA, Microrhabdulus decoratus DeErLANDRE and Zygolithus crucifer NOEL,
appear for the first time, some other species extinguish, like Tranolithus orionatus
(REINHARDT) REINHARDT, Eiffelithus turriseiffeli (DEFLANDRE) REINHARDT and
Tetralithus obscurus DEFLANDRE.

The zone Tetralithus aculeusrepresents the Upper Campanian and corresponds to
the foraminiferal zone Globotruncana arca rugosa.

Zone Tetralithus trifidus (D. Bukry 1974) was only determined on the basis of
scare problematic occurrences of Tetralithus trifidus (STRADNER) Bukry. The
assemblages differ in their composition from those in the underlying zone, but the
index species of the overlying zone Lithrapidites quadratus only apper in higher
parts. The assemblages contain mostly Ahmuellerella octoradiata (Gorka) REIN-
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HARDT, Arkhangelskiella cymbiformis VEKSHINA, Bipodorhabdus granosus (REIN-
HARDT) NoEL a Bipodorhabdus tesselatus NokL, Broinsonia parca (STRADNER)
Bukry, Cretarhabdus conicus BRAMLETTE et MARTINI, Cretarhabdus crenulatus
BRAMLETTE et MARTINI, Cribrosphaera ehrenbergi ARKHANGELsK1, 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-
GELSKU) GARTNER, Prediscosphaera spinosa (BRAMLETTE et MARTINI) GARTNER,
Watznaueria barnesae (BLAcCK) PERCH-NIELSEN, Tetralithus aculeus (STRADNER)
GARTNER, Zygolithus bussoni NokL, Zygolithus diplogrammus DEFLANDRE. Signifi-
cant species are mainly Bipodorhabdus granosus, Bipodorhabdus tesselatus and
Cylindralithus serratus. The species Gartnerago obliquum was not found.

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

Zone Lithraphidites quadratus (P. CErex 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 zone. A new species Lithraphidites
grossopectinatus BUKRrY appears, and Tetralithus aculeus(STRADNER) GARTNER
disappears. The zone Lithraphidites quadratus represents the Middle Maastrichtian
and corresponds to the lower part of the foraminiferal zone Racemiguembelina
varians varianss. |.

Zone Nephrolithus frequens (P. Cepex et W. W. Hay 1969) is characterized by the
F. A. of Nephrolithus frequens Gorka. The rich assemblages contain Ahmuellerella
octoradiata (GorkA) REINHARDT, Arkhangelskiella cymbiformis VEKSHINA, Cretar-
habdus conicus BRAMLETTE et MarTINI, Cretarhabdus crenulatus BRAMLETTE et
MarTiNi, Cribrosphaera ehrenbergi ARKHANGELSKU, Cribrosphaera laughtoni
(Brack) Bukry, Eiffelithus eximius (STOVER) PERCH-NIELSEN, Lithraphidites quad-
ratus BRAMLETTE et MARTINI, Lithraphidites grossopectinatus BUKRY, Micula decus-
sata VEKsHINA, Nephrolithus frequens GORKA, Podorhabdussp., Vekshinella crucia-
ta (NOEL) SHAFIK et STRADNER, Vekshinella crux (DEFLANDRE) SHAFIK et STRADNER,
Watznaueria barnesae (BLack) PERcH-NIELSEN, Watznaueria biporta Bukry, Zygo-
discus spiralis BRAMLETTE et MARTINL.

The species Micula murus and Micula prinsii, significant for the Uppermost
Maastrichtian of the Mediterranean area were not found in the West Carpathians.

This zone represents there the uppermost Maastrichtian zone, and corresponds to
the higher part of the foraminiferal zone Racemiguembelina varians varianss. L.,1. e.
to the subzone Racemiguembelina varians varianss. s. and Abatomphalus maya-
roensis.

In the immediate overlier of the uppermost Maastrichtian zone Nephrolithus
frequens, the first Paleogene zone NP; was found.

Zone Markalius inversus NPy (E. MarTiNt 1971) is the first Paleocene zone
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 zone is characterized by mass occurrences of Markalius inversus
(DEFLANDRE) BRAMLETTE et MARTINI and of Thoracosphaera operculata BRAMLETTE
et MARTINI It represents the lowermost zone of the Danian and corresponds to the
foraminiferal zone Globigerina taurica— Globoconusa daubjergensis.

Zone Cruciplacolithus tenuis NP, (E. MARTINIT 197 1)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, Thoracosphaera operculata BRAM-
LETTE et MarTINI and scarce resedimented Cretaceous forms.

The zone represents the Middle Danian and corresponds to the foraminiferal
subzone Globigerina pseudobulloides and partly to the subzone Planorotalia
compressa.

Zone Chiasmolithus danicus NP3 (E. MARTINT 1971) is the interval between the F.
A. of Chiasmolithus danicusand 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 €t SULLIVAN and
forms present in the underlying zones.

82



e

It is the uppermost Danian zone 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. SaLas (1980), J. SaLAT — V. GaspARIKOVA (1982).

Detailed examinations of assemblages show that the Middle-Upper Cenomanian
and the Lower Turonian are represented by the zone Gartnerago obliquum in the
West Carpathians; in Tunisia the Cenomanian is characterized by the zone
Microrhabdulus decoratus, and the Lower Turonian by the zone 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 zone Marthasterites furcatus is a very conspicuous, sharply
delimitated zone 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 zone 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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Viera Gasparikova

Nanoplankténové zony kriedy Zapadnych Karpat

Resumé anglického textu

Nanoplanktonové zony kriedy Zapadnych Karpat boli stanovené na ziklade Studii vapnitého nanoplan-
ktonu v krizianskej a maninskej jednotke Strazovskych vrchov, v bradlovom pasme — v Corstynskej
i kysuckej jednotke, ako i v Myjavskej pahorkatine.

V spodnej kriede boli vytypované zatial len spoloéenstva, ktoré charakterizuju valangin, hoteriv
a barém, zony boli vyélenené od aptu po mastricht, resp. po dan. Celkove bolo vyélenenych 18 zon, kazda
zona je charakterizovana prvym vyskytom uvedeného druhu.

Nanoplankténové zony v éasovom intervale cenoman — kofiak boli korelované so zénami vyéleneny-
mi v mediterannej oblasti. Zistilo sa, Ze v tomto stratigrafickom rozpati v Zapadnych Karpatoch
iv mediterdrnnej oblastisu vyvinuté takmer tie isté zony, v Zapadnych Karpatoch nastupuji oneskorene.

Praca je doplnend v texte tabulkami, ktoré vyjadruju vertikalne rozirenie vapnitého nanoplankténu
v spodnej, strednej a vrchnej kriede. Dalej je pripojena korelaéna tabulka a niekolko tabul s viznamnymi
druhmi.
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Explanations of plates

Plate XXXI

1 Corrolithion achylosum (STOVER) THIERSTEIN, distalna strana, 5000 x, Lalinok, N° 353/76, vrchny
cenoman.

2 Podorhabdus orbiculofenestrus (GARTNER) THIERSTEIN, proximalna strana, 9000 x, Cavoj, N°
249/75, vrchny alb.

3 Cretarhabdus ex gr. crenulatus BRAMLETTE et MARTINI, distilna strana, 5000 x, Hradisko, N°
KPK—1/75, vrchny maastricht.

4 Praediscosphaera cretacea (ARKHANGELSKIJ) GARTNER, 4500 X, Horny Mostenec, N° 495/77, spo-
dny kampan.

5 Eiffelithus turriseiffeli (DEFLANDRE) REINHARDT, distdlna strana, 8000 x, Sneznica N° 397/76,
vrchny turon.

6 Parhabdolithus ex gr. asper (STRADNER) MANIVIT, proximalna strana, 3500 X, Vranie N° 523/717,
vrchny turén.

Plate XXXII

1 Eiffelithus eximius (STRADNER) PERCH-NIELSEN, proximalna strana, 4500 %, Horné Stnie, N° 441/74,
koniak.

2 Gartnerago obliquum (STRADNER) REINHARDT, distilna strana, 5000 x, Hatné, N° 43/74, santén.

3 Cribrosphaera ehrenbergi ARKHANGELSKU, proximalna strana, S000 x, Horny Mostenec, N° 495/77,
spodny kampan. ¢

4 Watznaueria barnesae (BLACK) PERCH-NIELSEN, proximailna strana, 5000 x Sneznica, N° 397/76,
vrchny turén.

5 Zygolithus compactus BUKRY, proximalna strana, S000 x, Horné Sinie, N° 441/74, koniak.

6 Chiastozygus cuneatus (LYULEVA) CEPEK ct HAY, distdlna strana, 5000 x, Horné Stnie, N° 441/74,
koniak.

Plate XXXIIT

1 Micula decussata VEKSHINA, 4500 x, Horny Mostenec, N° 494/77 spodny kampan.

2 Cribrosphaera ehrenbergi ARKHANGELSKU, proximalna strana, 10 000 x, Pont du Fahs, N° 680,
vrchny kampan.

3 Marthasterites furcatus (DEFLANDRE) DEFLANDRE, 5000 x, Terchova, N° 516/76, koniak.

4 Tranolithus exiguus STRADNER, distdlna strana, 5000 x, Hatné, ¢. 43, santén

5 Marthasterites furcatus (DEFLANDRE) DEFLANDRE 10 000 x, Pont du Fahs, N° 667, vrchny turén.

Plate XXXIV

1 Bipodorhabdus tesselatus NOEL, distdlna strana, 10 000 x, Dolny Hri¢ov, N° 36/73 spodny maas-
tricht.

2 Broinsonia parca (STRADNER) BUKRY, proximalna strana, 400 x, Horny Mostenec, N° 494/77, spodny
kampan.

3 Cribrosphaera ehrenbergi ARKHANGELSKI, proximalna strana, 5000 x, Kofihora, spodny kampan.

4 Bipodorhabdus granulatus (REINHARDT) NOEL distdlna strana, Dolny Hri¢ov, N° 36/73, spodny
maastricht.

Plate XXXV

1" Nephrolithus frequens GORKA, distdlna strana, 9000 x, Hradisko, N° KPK-1/75 vrchny maastricht.

2 Cribrosphaera laughtoni (BLACK) BUKRY, proximilna strana, 5000 x, Hradisko, N° KPK-1/75,
vrchny maastricht.

3 Ahmuellerella octoradiata (GORKA) REINHARDT, distdlna strana, 6000 X, Hradisko, N° KPK-1/75,
vrchny maastricht.

4 Arkhangelskiella cymbiformis VEKSHINA distilna strana, 3500 x, Hradisko, N° KPK-1/75, vrchny
maastricht.

5 Arkhangelskiella cymbiformis VEKSHINA proximélna strana, 4000 x, Hradisko, N° KPK-1/75, vrchny
maastricht

6 Lithraphidites quadratus BRAMLETTE et MARTINI 4500 x, Hradisko, N° KPK-1/75, vrchny maastricht.
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Plate XXXVI

1 Chiasmolithus danicus (BROTZEN) HAY et MOHLER, distalna strana, 6000 x, Hradisko, N° KP-3/75,
vrchny dan.

2 Markalius inversus (DEFLANDRE) BRAMLETTE et MARTINI, distalna strana, 5000 x, Hradisko, N°
KPK-2/75, spodny dan.

3 Cruciplacolithus tenuis (STRADNER) HAY et MOHLER proximalna strana, 5000 x, Hradisko, N°
KPK-4/75, stredny dén.

5 Thoracosphaera operculata BRAMLETTE et MARTINI, 2500 x, Hradisko, N° KPK-2/75, spodny dan.

6 Markalius inversus (DEFLANDRE) BRAMLETTE et MARTINI, proximalna strana, 12 000 x, Hradisko, N°
KPK-2/75, spodny dan.
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Zapadné Karpaty, sér. paleontologia, 9, P. 87—98, Geol. Ust. D. Stiira, Bratislava, 1984

Hedviga Bystricka

Middle Eocene calcareous nannoplankton
in West Carpathians (around Zilina)

8 Pls. (XXXVII—XLIV), Slovak summary)

Abstract. Presented are results of study of calcareous nannoplankton from a profile of Middle Eocene
variegated flysch sediments from the area W of Zilina (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 zone. Assemblages of the subzone Discoaster
bifax (sensu D. BUKRY 1973) were studied for stratigraphy.

Introduction

The profile of variegated flysch sediments W of Zilina belongs among localities
chosen for the 18™ European Colloquy on Micropaleontology. It is on the SW slope
of the loc. Hradisko and now it is ranged to the Manin unit (J. SALAs 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 data as well as information on the sedimentation and
diagenetic conditions.

Characteristic of nannoplankton thanatocenoses from individual 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 C1 — The sample contained the poorest thanatocenosis of the whole
profile. More frequent are only Coccolithus pelagicus and Cyclococcolithus for-
mosus.

Doc. RNDR. H. BYSTRICKA, CSc., Katedra geolégie a paleontolégie PFUK, Mlynskd dolina, pavilén B,
842 15 Bratislava
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Species found on studied localities and their relative occurrence

Species

C

C1

C2

C3

C4

C5

Co6

C7

C8

C9

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

Chiasmolithus grandis

" (BrAM. et RIED.) HAY, MOH.
et WADE

Discoaster barbadiensis
Tan SiN Hok

Discoaster cf. deflandrei
BRAMLETTE et RIEDEL
Discoaster nonaradiatus
Krumpp

Discoaster saipanensis
BRAMLETTE et RIEDEL
Discoaster cf. sublodoensis
BRAMLETTE et SULLIVAN
Discoaster wemmelensis
ACHUTHAN et STRADNER
Nannotetrina cf. cristata
(MARTINI) PERCH-NIELSEN
Reticulofenestra umbilica

(LEVIN) MARTINI et RITZKOWSKI

Zygrhablithus bijugatus
(DEFLANDRE) DEFLANDRE
Discoaster tani
BRAMLETTE et RIEDEL
Discoaster lodoensis
BRAMLETTE et RIEDEL
Cyclicargolithus floridanus
(RoTH et HAY) BURKY
Discoaster binodosus
MARTINI

Nannotetrina 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

1

4

1

1

1

1

1

1

1

1

1

1

—

1

Numerals 1—S5 mean relative occurrence of individual species

1 — scarce occurrence, 5 — mass occurrence.
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Point C2 — 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 occur sporadi-
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 dominant and
Nannotetrina fulgens is also quite frequent.

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

Point C 5 — Marked quantity change. In a rich, poorly preserved thanatocenosis
dominant 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 same 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
same.

Point C 8 — Cyclococcolithus formosus is dominant. 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. All 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
during 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 have on their rays
a variably 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,
Discoaster deflandrei). Asterolites with straight, simple rays have secondary calcite
along their rays so that the rays get even 3 times thicker (S. W. Wisk, Jr. 1973) which
also can cause erroneous species determination (Discoaster barbadiensis, Discoaster
saipanensis, Discoaster sublodoensis, Discoaster bifax a. 0.).
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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 zone representing the upper part of the compensation zone 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 Eocene to the Upper Eocene or Oligocene.
Stratigraphical range of the studied sequences may be based on species with a narrow
stratigraphical range, i. e. the youngest component of thanatocenoses, like Reticulo-
fenestra umbilica, Nannotetrina fulgens, Discoaster wemmelensis, Discoaster bifax
and Discoaster saipanensis.

Reticulofenestra umbilica — Basing on the F. A. of this species D. Bukry and M.
N. BRamLeTTE (1970) distinguished the biozone Reticulofenestra umbilica— CP 14
representing the upper part of the Middle Eocene. E. MARTINI (1971) found the F.
A. of this species in the lower part of the biozone NP 15 — Chiphragmalithus alatus
(= Nannotetrina fulgens). So the assemblages cannot be older than the biozone NP
15.

Nannotetrina fulgens — The F. A. of this species characterizes 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 umbilica— 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 data in
literature (J. P. BECKkMANN etal. 1981)italready had appeared in the biozone NP 14.
No such 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 NP 14 NP 15 NP 16 NP 17

Reticul. umbilica PC 14

D. BUkry 1973
D. bifax D. saipanensis

Reticulofenestra umbilica XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
Nannotetrina fulgens XXXXXXXXXXXXXX XXX

Discoaster wemmelensis XXXXXXXXXXXXXXX

Discoaster bifax XXXX XXXXXX

Discoaster saipanensis ~ ————= XXXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXX
REMARKS TO THE SPECIES

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

1954 Tremalithus eopelagicus BRAMLETTE and RIEDEL, n. sp. — M. N. BRAMLETTE, W. R. RIEDEL:
Stratigrahpic value of Discoaster etc., p. 392, pl. 39, fig. 2a, b.

1961 Coccolithus eopelagicus (BRAMLETTE and RIEDEL) — M. N. BRAMLETTE, F. R. SULLIVAN:
Coccolithophorids and related nannoplankton etc., 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
central area (Fig. 3).

Coccolithas pelagicus (WALLICH) SCHILLER
Pl. XXXVII, Fig. 1,2, 6,7
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1877 Coccosphaera pelagica WALLICH — G. C. WALLICH: Observations on the coccosphaera etc., p.
348, pl. 17, fig. 1

1930 Coccolithus pelagicus (WALLICH) SCEIiLLER — 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 likely as regards flysch sediments.

Cyclococcolithus formosus KAMPTNER
Pl. XXXVIIL, Fig. 2, 3, 4; PL. XLIV, Fig. 8

1963 Cyclococcolithus formosusnov. spec. — E. KAMPTNER : Coccolithineen Skeletreste etc., p. 163, pl.
2, fig. 8, text — fig. 20

1966 Cyclococcolithus lusitanicus (BLACK) — W. W. HAy, H. P. MOHLER, M. E. WADE: Calcareous
nannofossils etc., p. 390, pl. 7, fig. 3—6.

1971 Cyclococcolithina formosa (KAMPTNER WiLcoxoN — J. A. WiLcoxon: Cyclococcolithina
WILCOXON, nom. nov. etc., p. 390, pl. 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 have been redeposited from older sediments.
Specimens from weathered layers have typically etched lamellae like the species
Coccolithus eopelagicus (Pl. XXXVII, Fig. 2).

Chiasmolithus grandis (BRAMLETTE et RiEDEL) HAY, MOHLER et WADE
Pl. XXXIX, Fig. 1, 2

1954 Coccolithus grandis BRAMLETTE et RIEDEL, n.sp. — M. N. BRAMLETTE, W. R. RIEDEL:
Stratigraphic value etc., p. 391, pl. 38, fig. 19.

1966 Chiasmolithus grandis— W. W. HAY, H. P. MOHLER, M. E WADE : Calcareous nannofossils etc.,
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 negative 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 etc., p. 140, pl. 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 umbilica (LEVIN) MARTINI et RITZKOWSKI
Pl. XXXIX, Fig. 3,4, 5

1965

1968

Coccolithus umbilicus LEVIN n. sp.— H. L. LEVIN : Coceolithophoridae and related etc. P. 264, pl.
4, fig. 2

Reticulofenestra umbilica (LEVIN) nov. comb. — E. MARTINI, S. RITZKOWSKI: Was ist das etc., p.
20, pl. 1, fig. 11, 4

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

Cyclicargolithus floridanus (Rotn et HAY) BUKrY
Pl. XXXVIII, Fig. 6

1967

1967

1970

Coccolithus floridanus ROTH et HAY, n. sp. — W. W. HAY, et al.: Calcareous nannoplankton
zonation etc., p. 445, pl. 6, fig. 1—4.

Cyclococcolithus neogammation BRAMLETTE et WILCOXON, n. sp. — M. N. BRAMLETTE, L. A.
WILcOXON: Middle Tertiary nannoplankton etc., p. 104, pl. 1, fig. 1—3, pl. 4, fig. 3, 5.
Cyclococcolithus floridanus (RoTH et HAY) n. comb. — P. A. ROTH: Oligocene calcareous
nannoplankton etc., p. 854, pl. 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.

Cyclothella sp.
Pl. XXXVIII, Fig. 5

Circular placcoliths with a large central aperture, a narrow distal disc reminding of
the species Coronocyclus prionion (DErFLANDRE et FERT) STRADNER occurred scarcely
in almost all assemblages.

Discoaster barbadiensis Tan SIN Hok
Pi. XLIII, Fig. 1,2, 3, §

1927

1954

Discoaster Barbadiensis nov. spec. typ — TAN SIN HOk : Over de samenstelling etc., p.119,pl. 2,
fig. 3, 4.

Discoaster barbadiensis TAN, sens. emend. — M. N. BRAMLETTE, W. R. RIEDEL : 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 (P1. XLIII, Fig. 4). All
asteroliths have 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 etc., 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
etc., 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 deflandrei BRAMLETTE et RIEDEL
Pl. XLI, Fig. 3,4

1954 Discoaster deflandrei BRAMLETTE et RIEDEL n.sp. — M. N. BRAMLETTE, W. R. RIEDEL:
Stratigraphic value etc., 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 extreme 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 deflandrei(1961;p.79,P1.13,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 etc., p. 383, fig. 3/5.
1953 Discoaster heptaradiatus n. sp. var. — B. KLump: Ibidem. p. 383, P. 16, fig. S
1953 Agalmatoaster septemradiatus n. sp. B. KLummp: Ibidem, p. 384, P1. 16, fig. 7, 8, text-fig. 4, 1.

Scarce, usually 8-rayed asteroliths resemble the form denoted by B. KkLumpp as
Agalmatoaster 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 original shape is approximately preserved.

Discoaster saipanensis BRAMLETTE et RIEDEL
Pl. XLIII, Fig. 4; PL. XLIV, Fig. 5

1954 Discoaster saipanensis BRAMLETTE et RIEDEL n.sp. — M. N. BRAMLETTE, W. R. RIEDEL:
Stratigraphic value etc., p. 398, PI. 39, fig. 4.

The 5—8-rayed asteroliths with simple rays cannot be exactly determined because
of poor preservation. All specimens show the same 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 sure 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 etc., p. 397, P1. 39, fig. 1.

5—6-rayed asteroliths with longer, narrower, non-widened rays are ranged to this
species. Since all such forms have 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, P1. XLIV, Fig. 8b

1969 Discoaster wemmelensis nov. spec. — M. W. ACHUTHAN, H. STRADNER : Calcareous nannoplan-
kton etc., p. 5, PI. 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 specics 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.

Conclusion

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 zone. 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 umbilica CP 14 accor-
ding to D. Bukry (1973) or the interval between the upper part of the biozone NP 15
Nannotetrina alata and the lower part of the biozone NP 16 Discoaster tani nodifer
according to E. MarTIn (1971).
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Vipnity nanoplanktén stredného eocénu Zapadnych Karpit
Resumé anglického textu

V prici si uvedené vysledky $tadia vapnitého nanoplankt6nu z profilu strednoeocénnymi pestrymi
flySovymi sedimentmi z oblasti na z. od Ziliny (lok. Hradisko). Vzorky odobraté z 10 poléh poskytli
bohaté tanatocenézy s vyraznymi stopami po selektivnom rozpisdtani a sekundiarnom kalcitovom
narastani. Z druhového zloZenia a sposobu zachovania nanofléry mozno usudzovat na teply pelagicky
biotop a sedimentaciu vo velkej hibke. Stratigraficky boli §tudované spolo&enstva zaradené do podzény
Discoaster bifax v zmysle G. BUKRYHO (1973).

Explanations to Plates XXXVII—XLIV

Plate XXXVII

1,2, 6,7 Coccolithus pelagicus (WALLICH) SCHILLER. Magn. 5500%, 5000, 5000, 5000%.

3, 4, 5 Coccolithus eopelagicus (BRAMLETTE et RIEDEL) BRAMLETTE et SULLIVAN. Fig. 3 placolith
corroded by permeating waters. Magn. 6000x, 4000x, 4500 .

Plate XXXVIII

1 Isolated disc of Cyclococcolithus formosus KAMPTNER. Magn. 5000

2, 3, 4 Cyclococcolithus formosus KAMPTNER. Variably damaged placoliths. Magn. 9000x, 4000x,
5000x%.

5 Cyclolithella sp. Magn. 4500%.

6 Cyclicargolithus floridanus (RoTH et HAY) BUKRY. Magn. 4500%.

Plate XXXIX

1,2 Chiasmolithus grandis (BRAMLETTE et RIEDEL) HAY, MOHLER et WADE. Magn. 7000, 3750x.

3, 4, 5 Reticulofenestra umbilica (LEVIN) MARTINI et RITZKOWSKI. All specimens have completely
destroyed central grill. Magn. 5000, 4500% 5000x. i

Plate XL
1—6 Discoaster wemmelensis ACHUTHAN et STRADNER. Magn. 5000, 5000%, 5000, 5000%,4500x.
7, 8 Discoaster bifax BUKRY. Magn. 5000x, 5000x.

Plate XLI
1, 2 Discoaster mirus DEFLANDRE, Intensely overgrowth asteroliths. Layer of secondary calcite
changed shape of rays to cordate. Magn. 4000, 3500%.
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3.4 Discoaster deflandrei BRAMLETTE et RIEDEL. Variably recrystallized asteroliths. The more intensely
overgrowth  specimen on Fig. 3 has already cordate rays. Magn. 3000, 4000x.

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

6 Discoaster nonaradiatus KLUMPP. Magn. 4500x.

7,8 Discoaster saipanensis BRAMLETTE et RIEDEL. Magn. 4000%, 3500%.

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. 4000, 4000x, 5000, 4000, 4000%, 4000, 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, 4500, 4500x, 4000x.

4 Discoaster saipanensis BRAMLETTE et RIEDEL. Hollows on asterolith are traces after post-over-
growth dissolution. Magn. 9000%.

Plate XLIV

1—4. 6, 7 Discoaster cf. lodoensis BRAMLETTE et RIEDEL. All asteroliths are intensely damaged. Magn.
4500%, 5000%, 4500x, 4000x, 4000x, 4000x.

5 Discoaster saipanensis BRAMLETTE et RIEDEL. Magn. 5000x.

8 Cyclococcolithus formosus KAMPTNER a Discoaster wemmelensis ACHUTHAN et STRADNER. Magn.
4000x%.

All photographs were made on scanning electron microscope JSM U3 in D. Stir Institute of Geology in
Bratislava. Operators : K. Sebor and M. Svec.

98



Zapadné Karpaty, sér. paleontolégia, 9, P. 99—109, Geol. Ust. D. Stira, Bratislava, 1984

RuzZena Lehotayovi

Lower Miocene calcareous nannoflora
of the West Carpathians
10 Pis. (XLV—LIV), Slovak summary

Abstract. 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 Povazie and the Trenéianska kotlina depression (loc.
Trencin, Soblahov), the Banovska kotlina depression (loc. Dezerice, Krasna Ves,
Kostolné Mitice, Rozfiova Neporadza, Horné Motesice, Hornany, Podluzany), the
Handlovska kotlina d. (loc. Velka Causa), the Ipelski kotlina d. (loc. Pétor), the
Cerova vrchovina highland (loc. Hostice) and from the East-Slovakian lowland (loc.
Hlinné) for the purpose of the study of calcareous nannoplankton.

Geological research in the Trenéianska kotlina d. was performed by more authors.
Recently T. Bupay (1956), M. MaHEL et col. (1962) published results of the study of
Lower Miocene sediments in the area. E. BRESTENSKA (in J. KyseLa 1978), basing on
foraminifers and ostracods, ranged the sediments from a wider vicinity of localities
Tren¢in and Soblahov to the Eggenburgian. They were studied for calcareous
nannoflora. (Samples were taken from pelitic intercalations of basal conglomerates
of boreholes ST-9 6 m, VT 16 10,5 m, VT-17 12,8 m and from surficial material
denoted as Trenéin-1, Trenéin-south, and Soblahov-1). Nannoassemblages from all
samples were poor, poorly preserved, and contained mainly:

Coccolithus eopelagicus (BRAMLETTE et RIEDEL), BRAMLETTE et SULLIVAN
Coccolithus pelagicus (WALLICH) SCHILLER
Cyclicargolithus floridanus (Roth et HAy) BUukry
and scarce specimens of Helicosphaera ampliaperta BRAMLETTE et WILCOXON.
The area of the Binovski kotlina depression was investigated by many authors: J.
GASPARIK 1953, M. MAHEE 1953. M. MAHEE et al. 1962, J. SENES — E. BRESTENSKA

RNDR. R. LEHOTAYOVA, Geologicky tstav Dionyza Stl’lra}, Mlynské dolina 1, Bratislava
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1965. Paleontological investigations of some localities were performed by M.
Varova 1955, 1957. Molluscan fauna was studied by A. ONDREJICKOVA 1971, 1976.
The comprehensive geological and biostratigraphical interpretation of the area was
presented by E. BRESTENSKA 1976. She distinguished there the Eggenburgian and
the Karpathian on the basis of foraminifers and ostracods.

The Eggenburgian commences with carbonate conglomerates passing through
sandstones into overlying schliers.

Eggenburgian sediments from the facies of carbonatic conglomerates did not
contain calcareous nannoflora. Examined were samples from a surficial exposure
Kostolné Mitice, borehole DB-15, loc. Hornany, depth 979,4 m.

The Eggenburgian in the facies of schlier sediments contains poor recrystallized
nannoflora, somewhat richer than in the Trencianska kotlina depression. The
nannoassemblages contain:

Coccolithus eopelagicus (BRAMLETTE et RIEDEL) BRAMLETTE et SULLIVAN
Coronocyclus nitescens (KAMPTNER) BRAMLETTE et WILCOXON

Helicosphaera ampliaperta (BRAMLETTE et WILCOXON) BUKRY

Helicosphaera carteri (WALLICH) KAMPTNER

Pontosphaera multipora (KAMPTNER) ROTH

Reticulofenestra bisecta (HAy, MoHLER et WADE) RoTH

Reticulofenestra excavata LEHOTAYOVA

Reticulofenestra pseudoumbilica (GARTNER) GARTNER

Spenolithus moriformis (BRONNIMANN et STRADNER) BRAMLETTE et WILCOXON

Nannoassemblages composed of these taxa, were in samples from surficial
exposures of the localities Krasna Ves, Horné MoteSice, RoZiova Neporadza.

Calcareous nannoplankton of Eggenburgian sediments of the loc. Podluzany
(borehole DB-9, depth 57,58 m), and loc. Hornany (borehole DB-15, depth
815,10—819,20 m) also contains:

Cyclococcolithus formosus KAMPTNER

Discoaster adamanteus BRAMLETTE et WILCOXON

Discoaster aulakos GARTNER

Sphenolithus cf. belemnos BRAMLETTE et WILCOXON

As for calcareous nannoflora, the regional stage Eggenburgian is well characteri-
zed by the species:

Helicosphaera ampliaperta (BRAMLETTE et WILCOXON) BUKRY
Reticulofenestra excavata LEHOTAYOVA
Sphenolithus cf. belemnos BRAMLETTE et WILCOXON

Calcareous nannoflora of the regional stage Karpathian from the area of the
Banovska kotlina depression was still poorer than Eggenburgian nannoflora. Most
samples contained only scarce Coccolithus pelagicus (W ALLICH) ScHILLER, Helicosp-
haera carteri (WALLICH) KAMPTNER.

Richter assemblages were only in samples from a surficial exposure of the loc.
Dezerice and in sediments from the same locality from the borehole DB-10
(161—162 m). I determined the following species:
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Coccolithus eopelagicus (BRAMLETTE et RIEDEL) BRAMLETTE et SULLIVAN
Coccolithus pelagicus (WALLICH) SCHILLER

Coronosphaera mediteranea (LoHMANN) GAARDER

Cyclococcolithus rotula KAMPTNER

Cyclicargolithus floridanus (RotH et HAy) BUkry

Helicosphaera carteri (WALLICH), KAMPTNER

Pontosphaera multipora (KampTNER), ROTH

Reticulofenestra bisecta HAY—MOHLER—W ADE

Reticulofenestra pseudoumbilica (GARTNER) GARTNER

Diatomaceae

The samples from the surficial exposure of the loc. Roznové Mitice contained
assemblages with the following species :

Braarudosphaera bigelovi (GRAN-BRAARUD) DEFLANDRE

Reticulofenestra excavata LEHOTAYOVA

Reticulofenestra minuta RoTH

Helicosphaera ampliaperta (BRAMLETTE et WiLCOXON) BUKRY

Helicosphaera intermedia MARTINI

Holodiscolithus macroporus (DerLANDRE) RoTH and

Sphenolithus moriformus(BRONNIMANN et STRADNER) BRAMLETTE et WILCOXON

Karpathian calcareous nannoflora comprising the above taxa, was also in pelites
from the boreholes DB-7 (loc. Podluzany, depth 148,50—104,8 m) and DB-15 (loc.
Hornany, depth 112,5—26,7 m).

The Lower Miocene of the Handlovskd kotlina depression was studied most
thoroughly by V. CecHovic et col. (J. GASPARIK, J. SENES, M. VANOVA, F. BIEDa,
T. SMIGIELSKA, R. LEHOTAYOVA, M. MARKOVA a. 0.) in 1959. The marly and sandy
clays and sands contain brackish and marine microassemblages, characterizing the
Lower Miocene — Eggenburgian in a belt between the village Velka Causa on the
south and the village Brezany on the west.

V. GasparikovA (1970) recorded the Lower Miocene (Eggenburgian) also in the
Hornonitrianska kotlina (depression) in the line Nova Lehota — Podhradie —
Noviky. The beds were not studied for calcareous nannoflora.

Brackish Eggenburgian beds in the area of Velka Causa, drilled by boreholes
CC-2 (depth 49,0—5,4 m), CC-3 (depth 287,0—257,0 m) and CC-4 (depth
28—6 m) did not contain calcareous nannoplankton.

Micaceous grey-green clays with marine foraminifers contained rich calcareous
assemblages (loc. Velkd Causa, borehole CC-3, depth 237,0—237,60:
226,20—226,30 m; 205,00—205,20 m).

In well preserved nannoassemblages the following taxa dominated :

Coccolithus eopelagicus (BRAMLETTE-RIEDEL) BRAMLETTE et SULLIVAN

Coccolithus pelagicus (WALLICH) SCHILLER

Cyclicargolithus floridanus (RoTH et HAY) BUKRY

Cyclococcolithus leptoporus (MURRAY et BLACKMAN) KAMPTNER

Discoaster deflandrei BRAMLETTE et RIEDEL
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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 minuta RoTH

Reticulofenestra umbilica (LEVIN) MARTINI et RITZKOWSKI
Reticulofenestra sp.

Geologic structure of the Ipelska kotlina depression was studied by many authors
(T. Bubay 1938, V. CecHovic 1948b, 1952b, J. SENeS 1956 a.o.). The most
thorough investigations were performed by D. Vass and a collective of authors-spe-
cialists in 1979. According to their results the Eggenburgian sediments of the Ipelska
kotlina depression only preserved in the form of denudation relicts in the southern
part of the depression in the vicinity of Slovenské Darmoty, south of Zelovce up to
Kovacovce and near Busince.

The analyzed samples from these surficial exposures were not suitable for the
study of calcareous nannoflora and did not enable biostratigraphical correlations to
nannoassemblages of the regional stage Eggenburgian. It is the same with sediments
of the Ottnangian in the area under study.

Karpathian beds are in the W and S parts of the Ipelskd kotlina depression. D.
Vass (1979) divided the Karpathian sediments to brackish (hyposaline) and marine.
The two facies are above each other in the most part of the Ipelskd kotlina
depression. Brackish beds represented by the so-called rzehakia beds (oncophora
beds, V. CEcHovIC 1948) are down, they are overlain by the marine Krti§ sandy beds
and higher up are marly sea clays and aleurites (schlier). For the study of calcareous
nannoflora most suitable were schlier- and schlier-sandy beds cropping out NNE of
Busince, E of the localities Potor, Dolné Strhare and SE of Modry Kamen.

The best preserved and richest Karpathian calcareous nannoflora was in samples
from the vicinity of Ptor (borehole M-2, depth 22—21 m). The nannoassemblage is
represented by the species:

Coccolithus eopelagicus (BRAMLETTE-RIEDEL) BRAMLETTE et SULLIVAN
Coccolithus pelagicus (WALLICH) SCHILLER
Cyclicargolithus floridanus (RoTH et HAY) BUKRY
Cyclococcolithus rotula (KAMPTNER) KAMPTNER
Discoaster sp.

Helicosphaera ampliaperta BRAMLETTE et WILCOXON
Helicosphaera carteri (WaLLICH) KAMPTNER
Pontosphaera multipora (KAMPTNER) ROTH
Reticulofenestra excavata LEHOTAYOVA
Reticulofenestra pseudoumbilica (GARTNER) GARTNER
Syracosphaera sp.

Thoracosphaera heimi (LoHMANN) KAMPTNER
Umbilicosphaera jafari MULLER
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In the Rimavskad kotlina depression M. VANoOVA (1959) recorded Lower Miocene
(Aquitanian) sediments in basal detrital conglomerates containing molluscs in
a wider vicinity of Safarikovo, and later A. Papp (1960) and M. VANova (1975),
basing upon miogypsines from Bretka. No other Lower Miocene (Eggenburgian —
Karpathian) sediments were found in this area.

The Eggenburgian sediments were, revealed in the adjacent Cerova vrchovina
highland. Detailed geological investigations were performed there by D. Vass — M.
ELECko (1982). They distinguished there a preliminary lithostratigraphic unit of the
Filakovo formation (grey disintegrating calcareous schlier-like sandstones).

The formation is in the whole Cerova vrchovina highland and it contains
sporadical marine fauna. Its Eggenburgian age was proved by foraminifers (V.
KanTorovA 1980) and calcareous nannoflora (R. LEHOTAYOVA 1980).

D. Vass — M. ELecko distinguished other informal lithostratigraphic units in the
eastern part of the Cerova vrchovina highland, namely: the Jalov beds (bedded
sandstones), the Abirifia beds (coarse-grained sandstones with glauconite).

The monotonous sandy sediments in the Cerové vrchovina highland were not
quite suitable for the study of calcareous nannoplankton. Most-samples were
fossilless or contained poorly preserved indeterminable nannofossil fragments
(samples from surficial exposures in the vicinity of Hostice: H-13, H-13b, H-15,
H-42, H-92, H-97 a. 0.).

Repeated analyses of some samples showed that they contained richer assembla-
ges suitable for stratigraphical dating (samples H-65, H-80, H-88, H-208). Follo-
wing are significant assemblages :

Coccolithus eopelagicus (BRAMLETTE et RIEDEL) BRAMLETTE et SULLIVAN
Coccolithus pelagicus (WALLICH) SCHILLER
Cyclicargolithus floridanus (RotH et HAY) BUkrY
Discoaster aulakos GARTNER

Discoaster druggi BRAMLETTE et WILCOXON
Helicosphaera ampliaperta BRAMLETTE et WILCOXON
Helicosphaera carteri (WALLICH) KAMPTNER
Pontosphaera multipora (KAMPTNER) ROTH
Reticulofenestra excavata LEHOTAYOVA
Reticulofenestra lockeri MULLER

Reticulofenestra pseudoumbilica (GARTNER) GARTNER
Triquetrorhabdulus sp. (fragment)

For the determination of biostratigraphic competence of the nannoassemblages
and for their parallelization to Eggenburgian fauna most significant were the species
Discoaster druggi BRAMLETTE et WILCOXON as the index taxon of the biozone NN 2
Discoaster druggi coeval to the Eggenburgian in Central Paratethys, and Helico-
sphaera ampliaperta BRAMLETTE et WiLcoxoN, Reticulofenestra excavata LEHO-
TAYOVA appearing for the first time at the base of the biozone NN 2 and with the last
occurrences within the Lower Miocene.

Calcareous nannoflora of the East-Slovakian lowland was not studied systemati-
cally. The samples taken during geological mapping of the East-Slovakian Neogene
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(J. SEneS 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 S$-74, S5-73) contained poor nannoassemblages with dominant Coccolit-
hus pelagicus (WaLLICH) ScHILLER and scarce fragments of Cyclicargolithus florida-
nus (RotH et HAY) BUKRY.

Conclusion

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 sure about the Paleogene/Neogene boundary) — also the biozones NN-2
Discoaster druggi and NN-4 Helicosphaera ampliaperta (according to standard
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
Trencianska kotlina depression is represented by partly preserved poor nannoas-
semblages. Only sporadical occurrence of the species Helicosphaera ampliapertain
samples from the loc. Trenc¢in-1, Soblahov-1, enabled correlation to Eggenburgian
nannoflora of the Banovska kotlina (depression). The nannoflora comprises Reticu-
lofenestra excavata and index species characteristic of the biozone NN-2 Discoaster
druggi. The species Reticulofenestra excavatais equally significant as Helicosphaera
ampliaperta for the Eggenburgian nannoassemblages because they both appear for
the first time in the biozone NN-2 and for the last time within the Lower Miocene.
The two taxa are stratigraphically significant for Lower Miocene sediments of many
areas in Central Paratethys.

Nannoassemblages of marine sediments of the Handlovskéd kotlina depression
(loc. V. Causa) differ from the Eggenburgian nannoassemblages of the Banovsk4
kotlina depression only in the absence of Discoaster druggi. Nannoplankton of
sediments of the Cerova vrchovina highland (wider vicinity of the loc. Hostice) is
well preserved and contains also Helicosphaera ampliaperta and Reticulofenestra
excavata.

Eggenburgian nannoassemblages in the mentioned West-Carpathian areas are
well correlable to Eggenburgian nannoflora of the sedimentation area of South
Moravia (the Kiepice beds of the Pouzdfany Unit and the Sakvice beds of the
Zdanice Unit — J. KrHovsky 1981) and of Rumania (E. MarTINI et C. LEBENSON
1971).

As I have already mentioned in the studied West Carpathian (the Bdnovska
kotlina, borehole DB-15, depth 577,0 m) areas the Ottnangian sediments may be
coeval to the lower part of the biozone NN-4 Helicosphaera ampliaperta. Since the
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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 dominant Coccolit-
hus pelagicus (the Banovska kotlina : borehole DB-15, depth 68—69 m) the Ipelsk4
kotlina: loc. BuSince ; the East-Slovakian lowland, loc. Hlinné). Rich assemblages
from Karpathian Lower Miocene sediments of the Banovsk4 kotlina, i. e. from grey
sandy marls from the surficial exposure on the loc. DezZerice and from drill material
of loc. Dezerice, Podluzany, Horfiany. The best preserved and most abundant
calcareous Karpathian nannoflora is in sediments of the Ipelsk kotlina depression
(loc. Potor).

Poor Karpathian nannoassemblages of our areas may well be parallelized to
nannoassemblages of Karpathian Lower Miocene sediments from the foredeep in
Moravia. V. MorcikovA (1978) found in Karpathian nannoassemblages only
specimens of the species Coccolithus pelagicusin samples from surficial exposures of
localities Satov, Vlasatice, MaleSovice and from boreholes HV-105, loc. Nova Ves,
Nitkovice-2, Nitkovice-3,

E. MarTINI—C.MULLER (1973) found poor Karpathian nannoassemblages in the
North-Sea Basin in Germany. Nannofloral assemblages of the Reinbeckian —
a possible equivalent of our Karpathian are also poor.

E. MARrRTINT — C. MULLER (1975) studied calcareous nannoflora from the
uppermost levels of the Karpathian on Austrian localities (Laa 18, Wagna). Basing
on occurrences of Sphenolithus heteromorphus and Helicosphaera ampliaperta,
they ranged the studied levels to the lower part of the nannoplanktic zone NN-5
Sphenolithus heteromorphus.

V. MovcikovA (1981) regards the Karpathian nannoassemblages from some
hydrogeological boreholes in the SW part of the Carpathian Foredeep in Moravia as
coeval to the lower part of the biozone NN-5 Sphenolithus heteromorphus. M.
HorvATH and A. NaGymarossy (1978) recorded similar nannoflora in Hungary
(Garab shlier, Mitra Mts.).

In the studied areas of the West Carpathians no assemblages of calcareous
nannoflora characteristic of the top levels of the Karpathian have been found so far.
Neither among foraminifers there was any species significant for these levels, like
Globigerinoides sicanus STEFAN (personal communication by E. BRESTENSKA, V.
KantorovA). I explain it by the fact, that the uppermost members of the Karpathian
in the studied area of the West Carpathians, which should correspond to the lower
part of the biozone NN-5 Sphenolithus heteromorphusdid not develop in our area or
were denuded off.
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Ruzena Lehotayova

Vipniti nanofléra spodného miocénu Zapadnych Karpit
Resumé anglického textu

Praca prindsa vysledky $tidia vapnitej nanofléry (metédou riadkovacej elektrénovej mikroskopie)
morskych spodnomiocénnych sedimentov jednotlivych oblasti Zapadnych Karpat. Boli skimané sedi-
menty Tren¢ianskej kotliny, Banovskej, Handlovskej, Ipelskej, Cerovej vrchoviny a Vychodoslovenskej
niZiny.

Na zéklade analyz vépnitej nanoflory sa dd v predmetnom tzemi Zapadnych Karpit v spodnom
miocéne vymedzif biozona NN-2 Discoaster druggi a NN-4 Helicosphaera ampliaperta (v zmysle
Standardnej zondcie E. MAARTINI 1970). Spodnomiocénne sedimenty v skimanych oblastiach zodpove-
dajii regiondlnym stupfiom egenburgu a karpatu.

Nanoasocidcie egenburgu sa daju paralelizovaf nielen v ramci naich oblasti, ale navzijom
s nanoflérou egenburgu z lizemia juznej Moravy — J. KRHOVSKY (1981), Rumunska (E. MARTINI — C.
LEBERSON 1971, sedimenty zodpovedajiice vekovému ekvivalentu spodnej &asti) nanoplankténovej
biozony NN-4 Helicosphaera ampliaperta si v oblastiach Zapadnych Karpit vyvinuté v sladkovodnom
vyvoji a ako také neboli vhodné k §tidiu vipnitej nanofléry.

Vipnitd nanofléra karpatu (vrchnd &ast biozény NN-4 Helicosphaera ampliaperta) je tiez
vaésinou chudobnd. Vynimku tvori Binovsk4 kotlina, lokalita DeZerice a Ipelska kotlina, lokalita Pétor.

Chudobné spologenstvd karpatu korelujeme s nanoflérou spodnomiocénnych sedimentov karpatu
z predhlbne na Morave (V. MOLCIKOVA 1978), dalej s chudobnymi nanospoloéenstvami severomorav-
skej panvy Nemecka (E. MARTINI — C. MULLER 1973). Bohaté nanoasoci4cie karpatu sedimentov
(hydrogeologickych vrtov) jz. éasti karpatskej predhlbne na Morave M. MoL¢iKovA (1981) povaZuje za
vekovy ekvivalent spodnej Casti biozony NN-5 Sphenolithus heteromorphus.

Zo skimanych oblasti Zapadnych Karpét sme doteraz nezistili sedimenty s vépnitou nanoflérou, ktord
by zodpovedala vekovému ekvivalentu spodnej &asti biozony NN-5 Sphenolithus heteromorphus.
NajvysSie ¢leny karpatu sa na naSom iizemi nevyvinuli alebo boli denudované.

Explanations of Plates XLV—LIV
Explanations to scanning-electron micrographs of calcareous nannoflora of the Lower Miocene in the
West Carpathians

Plate XLV

1 Reticulofenestra excavata LEHOTAYOVA, loc. Velk4 Causa (borehole CC-3, depth 237, 0—237,6 m),
prox. side, magn. 9000x. -

2 Cyclicargolithus floridanus (RoTH et HAY) BUKRY, loc. Velki Causa (borehole CC-3, depth
237,0—237,6 m) prox. side, magn. 5000%.
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3 Helicosphaera ampliaperta BRAMLETTE et WILCOXON, loc. Velkd Causa (borehole CC-3, depth
237,0—237,6 m), distal side, magn. 5000x.

4 Reticulofenestra excavata LEHOTAYOVA, loc. Velka Causa, borehole CC-3, depth 237,0—237,6 m,
distal side, magn. 10.000x.

Plate XLVI

1 Helicosphaera ampliaperta BRAMLETTE et WILCOXON, loc. Trenéin-1, prox. side, magn. 5000 .
2 Helicosphaera sp., loc. Trenéin-1, prox. side, magn. 2500 x.

3 Coccolithus pelagicus (WALLICH) SCHILLER, loc. Trenéin-1, distal side, magn. 4500x.

4 Coccolithus pelagicus (WALLICH) SCHILLER, loc. Trenéin-1, prox. side, 5000 x.

5 Cyclicargolithus floridanus (RoTH et HAY) BUKRY, loc. Trenéin-1, prox. side, magn. 4000x.

6 Coccolithus pelagicus (WALLICH) SCHILLER, loc. Trenéin-1, prox. side, magn. 5000x.

Plate XLVII

1 Helicosphaera ampliaperta BRAMLETTE et WILCOXON, loc. Krdsna Ves, prox. side, magn. 5000 x.
2 Helicosphaera ampliaperta BRAMLETTE et WILCOXON, loc. Krasna Ves, distal side, magn. 5000 x.
3 Coccolithus pelagicus (WALLICH) SCHILLER, loc. Krasna Ves, prox. side, magn. 5000x.

4 Coronocyclus mitescents (KAMPTNER) BRAMLETTE et WILCOXON, loc. Krasna Ves, prox. side, magn.

5000x.
5 Reticulofenestra bisecta (HAY, MOHLER, WADE) ROTH, loc. Krisna Ves, prox. side, magn. 4500x.
6 Reticulofenestra excavata LEHOTAYOVA, loc. Krasna Ves, distal side, magn. 5000x.

Plate XLVIII .

1 Braarudosphaera bigelowi (GRAN et BRAARUD) DEFLANDRE, loc. Podluzany (borehole DB-9, depth
57—58 m), prox. side, magn. 5000x.

2 Coccolithus pelagicus (WALLICH) SCHILLER, loc. PodluZany, (borehole DB-9, depth 57—58 m), distal
side, magn. 10.000x.

3 Cyclicargolithus floridanus (ROTH et HAY) BUKRY, loc. Podluzany (borehole DB-9, depth 57—58 m),
distal side, magn. 5000x.

4 Discoaster adamanteus BRAMLETTE et WILCOXON, loc. Podluzany (borehole DB-9, depth 57—58 m),
distal side, magn. 5000x.

5 Coccolithus pelagicus (WALLICH) SCHILLER, loc. Podluzany (borehole DB-9, depth 57—58 m), distal
et prox. side, magn. 2500x.

Plate XLIX

1 Helicosphaera ampliaperta BRAMLETTE et WILCOXON, loc. Radzovce (R-51), prox. side, magn.
7500x.

2 Discoaster druggi BRAMLETTE et WILXOCON, loc. Hostice (H-65), prox. side, magn. 5000 x.

3 Helicosphaera ampliaperta BRAMLETTE et WILCOXON, loc. Hostice (H-81), prox. side, magn. 35.000%.

4 Helicosphaera carteri (WALLICH) KAMPTNER, loc. Hostice (H-42), prox. side, magn. 45.000x.

5 Cyclicargolithus floridanus (ROTH et HAY) BUKRY, loc. Hostice (H-88) prox. side, magn. 5000x.

Plate L

1 Coronosphaera mediteranea (LOHMANN) GAARDER, loc. DezZerice, prox. side, magn. 16.000x.

2 Coronosphaera mediteranea (LOHMANN) GAARDER, loc. DeZerice (borehole DB-10, depth
161—162 m), lateral side, magn. 10.000x.

3 Coronosphaera mediteranea (LOHMANN) GAARDER, loc. Dezerice, prox. side, magn. 9000x.

4 Coronosphaera mediteranea (LOHMANN) GAARDER, loc. DezZerice, prox. side, magn. 10.000x.

Plate LI

Coronosphaera mediteranea (LOHMANN) GAARDER, loc. DeZerice, distal side, magn. 8 X.
Coronosphaera mediteranea (LOHMANN) GAARDER, loc. Dezerice, distal ¢§ide, magn. 10.000x.
Reticulofenestra bisecta (HAY, MOHLER, WADE) ROTH, loc. Dezerice, prox. side, magn. 3000x.
Reticulofenestra pseudoumbilica (GARTNER) GARTNER, loc. DeZerice, prox. side, magn. 5000x.
Cyclococcolithus rotula (KAMPTNER) KAMPTNER, loc. DeZerice, prox. side, magn. 4500%.
Fragment diatomaceae, loc. DeZerice, magn. 5000x.
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Plate LII

1 Helicosphaera carteri (WALLICH) KAMPTNER, loc. DeZerice, prox. side, magn. 9000x.

2 Helicosphaera carteri (WALLICH) KAMPTNER, loc. DeZerice, distal side, magn. 5000,

3 Coccolithus pelagicus (WALLICH) SCHILLER, loc. Dezerice, magn. 5000 .

4 Coccolithus pelagicus (WALLICH) SCHILLER, loc. DeZerice, magn. 5000x.

5 Coccolithus pelagicus (WALLICH) SCHILLER, coccosphere, loc. Dezerice, magn. 4000x.

Plate LIII ;

1 Reticulofenestra excavata LEHOTAYOVA, loc. Pétor (borehole M-2, depth 21—22 m), distal side,
magn. 9000x.

2 Coccolithus pelagicus (WALLICH) SCHILLER, loc. Pétor (borehole M-2, depth 21—22 m), prox. side,
magn. 5000x.

3 Cyclicargolithus floridanus (ROTH et HAY) BUKRY, loc. Pétor (borehole M-2, depth 21—22 m), prox.
side, magn. 4500x.

4 Pontosphaera multipora (KAMPTNER) ROTH, loc. Pétor (borehole M-2, depth 21—22 m), prox. side,
magn. 4500x.

5 Helicosphaera ampliaperta BRAMLETTE et WILCOXON, loc. Pétor (borehole M-2, depth 21—22 m),
distal side, magn. 5000x.

Plate LIV

1 Reticulofenestra pseudoumbilica (GARTNER) GARTNER, loc. Potor (borehole M-2, depth 21—22 m),
prox. side, magn. 10.000x.

2 Thoracosphaera heimi (LOHMANN) KAMPTNER a detail of test-wall structure, loc. Potor (borehole M-2,
depth 21—22 m), magn. 5000x.

3 Cyclococcolithus rotula (KAMPTNER) KAMPTNER, loc. Pétor (borehole M-2, depth 21—22 m), magn.
14.000x.

4 Thoracosphaera heimi (LOHMANN) KAMPTNER loc. Pétor (borehole M-2, depth 21—22 m), magn.
7000x.

5 Pontosphaera multipora (KAMPTNER) ROTH, loc. Pétor (borehole M-2, depth 21—22 m), distal side,
magn. 5000x.
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Zapadné Karpaty, sér. paleontologia, 9, P. 111—130, Geol. Ust. D. Stira, Bratislava, 1984

Eva Planderova

Sporomorphs and Plankton of the Karpathian
from the Locality DezZerice
1 text-fig., 11 Pls. (LV—LXV), Slovak summary

Abstract. From the locality DeZerice I investigated several samples from the profile in the road cut
behind the village (map 1). Asto 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 much poorer in sporomorphs or contained marine plankton of dinoflagellates and algae
only. The age of the studied beds is Karpathian.

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

I have examined samples from the profile (map 1) for the purposes of palynologi-
cal characteristic of marls from DezZerice.

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 plant remains (BRESTEN-
skA, Guide-book of the 6" European Colloquy on Micropaleontology).

On the basis of microfauna (BReSTENSKA 1983) and nannoflora (LEHOTAYOVA
1983) the marls from DezZerice are ranged to the Karpathian, i. e. the Zones N 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
plant remains. Higher layers are poorer in sporomorphs or contain sea plankton:
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
plankton, spores of Spermophyta and pollen of seed plants.

Morphological characteristic is in accordance with modern works by Krutzscu
1962, 1967, 1970, 1971, NaGy 1969, THomson et PrLuc 1953, Potonie 1960,
THIELE-PFEIFFER 1979.

RNDR. E. PLANDEROVA, CSc., Geologicky tstav Dionyza Stiira, Mlynské dolina 1, Bratislava.
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Systematical ranging of sporomorphs is based on the botanical system whose
application on the Tertiary is well reasoned and desirable with respect to paleoecolo-

gical evaluation.

Systematical part

CHLOROPHYTA
Pterospermellaceas

Pteraspermella E1seNack 1972

Type species Pterospermella aureolata (CooksoN, — EISENACK 1958) EISENACK

1972 = Pterospermopsis aureolata CooksoN, EIsENAck 1958.
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Fig. 1 Map of localities of sediments from area of DezZerice
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Pterospermella harti (SARIEANT 1960) (Eisenack 1973)

Pl. LV, Fig. 1

1960: SARJEANT, W. A.S.: Pterospermopsis harti. S. 102, P1. 14, fig. 16, abb. 3.

Description : The capsula and the whole microplankton body are circular. The
body size is 60—65 p.Radial folds on the membrane are darker but not dark brown
like on P. barbarae (Gorka) Eis., and smaller.

Occurrence: The species occurs in the Cretaceous, Paleogene — Lower
Miocene. It is scarce in our material.

Tasmanaceae
Pleurozonaria WEeTzEL 1933

Type genus Pleurozonaria globulus WeTzeL 1933

Pleurozonaria concinna (CooksoN et MANuUM 1960) MADLER 1968
PL. 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. MADLER.

Description: A round body, ranging from 80 to 100 p in size. The body wall is
3—4 u thick. The whole body is covered with conical hexagonal projections.

Occurrence: The species is widely spread all over the Tertiary. SNoPKOVA
(1981) found the species in the Upper Eocene — Oligocene in the area around
Stirovo. It is quite frequent in our material. ;

Pleurozonaria sp.

PL LVI, Fig. 1
REeMARK : The species is similar to P. concina (CooksoN et MANUM) MADLER 1965,

only the exine thickness is greater — 6 p. It is scarce in the studied material.

Tithodiscus Norem 1955

Tithodiscus sp.
Pl LVIII, Fig. 1, 2; P1. LVI, Fig. 4, 6

Description: The circular body has the. average size of 70 u. The exine
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thickness is 4—S5 p. 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
Verrucingulatisporites KEpves 1961

Type genus  Verrucingulatisporites verrucatus Kepves 1961

Verrucingulatisporites granus granus W. Kgr. 1967
Pl. LX, Fig. 5

1967: Verrucingulatisporites granus granus W. KRuTzscH Pl. 44, Fig. 1—11.

Description : A trilete spore, 30 p 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 material.

PTEROPSIDA

Ophioglassales
Leiotriletes (Naum. 1937) R. Pot. Kr. 1954
Genotypus L. sphaerotriangulus (Loose 1932), R. Por. KrREMP 1954.

Leiotriletes triangulus (MURR. Pr.. 1962 ex Kr. 1959) W. Kr. 1962
PI. LIX, Fig. 1

1962: Leiotriletes triangulus W. KruTzscH PL. 5, figs 11—13.

Description : A rounded triangular spore with a distinct Y-mark occupying 5/5
of the spore body without thorus. Size: up to 35 p.

Occurrence : W. Krurzscu 1962 found it in Lower Miocene cyrene beds and
brown-coal seams. The species is scarce in our material.
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Leiotriletes adriennis R. Port. GELL) KR. 1959 pseudomaximus (Th. Pf. 1953),
KRg. 1962
Pl. LIX, Fig. 2—3

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

Description : A rounded triangular spore. Size: 65—70 p. A frequently open
Y-mark occupies 1/3 of the body.

Occurrence : Lower-Middle Eocene 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. Por. 1956

Polypodiaceoisporites gracillimus NaGy 1963

Pl LX, Fig. 7
1963: Polypodiaceoisporites gracillimus NAGY E. Pl. 1, figs 3—6.

Description: A trilete spore with a smooth cingulum ranging in size to 35 .
Fine, distinctly verrucate structure extends into the cingulum.
Occurrence : Generally Lower Miocene. Scarce in our material.

Microfoveolatisporites W. Kr.1962
Type genus Microfoveolatisporites tuemmlitzensis W. Kr. 1962

Microfoveolatisporites tuemmlitzensis W. Kr. 1962
Pl. LIX, Fig. 7

1962: Microfoveolatisporites tuemmlitzensis W. KRUTZSCH Pl. 22, figs 1—3.

Descrlptlon A circular spore with Y-mark occupying 4/5 of the body. The
structure is microfoveolate. Size: 45 p.

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

Punctatisporites Kr. 1969 b.
Type genus Punctatisporites punctatus (IBr. 1932) IBrRaHIM 1933
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Punctatisporites cf. tannendorfensis W. Kr. 1962
Pl. LX, Fig. 3—4

1962: Punctatisporites 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 p in size.

Remark : There are differences in size and thickness of exine between our species
and P. tanndorfensis. Our species ranges to 100 p in average size and P. tanndorfen-
sis only to 65 p. 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. KruTtzscH
1962). Our species is scarce in the material under study.

Toroisporis Kr. 1959
Type genus Toroisporis torus (Pr. 1953) KrutzscH 1959

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

1962: Toroisporis teupitzensis W. KrRuTzscH Pl. 33, figs 1—12.

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

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

GYMNOSPERMAE

Coniferopsida

Abietaceae

Pityosporites SEWARD 1914

Type genus Pityosporites antarcticus SEWARD 1914

Pityosporites labdacus (R. Pot. 1931) TH. et Pr. 1953
PL. LXI, Fig. 4—6; P1. LXII, Fig. 1,5

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

Description: The species is characterized by smaller air sacs fitted to the pollen
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.

1 Pityosporites alatus (R. Por 1931 b) Tu. Pr. 1953
Pl. LXI1, Fig. 2

1953: Pityosporites alatus THOMSON-PFLUG, PLl. 5, figs, 63, 65, 66.

Description : The species is characterized by air sacs fitted to the pollen grain by
a wide base.

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

Pityosporites pristinipollinius (TrAv. 1955) W. Kr. 1971
Pl. LXI, Fig. 7

1971:  Pityosporites pristinipollinius W. Krutzscs, PI. 11, figs. 1—11

Description : Bisaccate pollen grains ranging from 70 to 75 p in size. Air sacs
are fitted by a wide base to the elliptic body.

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

Inaperturopollenites Tuoms. PFLuG 1953
Type genus Inaperturopollenites dubius (R. Pot. VEN) TH. Pr. 1953

Inaperturopollenites verrupapillatus TREvisAN 1967
Pl. LXI, Fig. 1—2

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

Description : A pollen 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 material.

Angiospermae
Juglandales
Type genus Caryapollenites RAATZ (1937) Raatz 1938 ex Potonit 1960
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Caryapollenites simplexRaa12 1938 p. 19 fig. 6 in R. PoTonig 1960 Synopsis part I1T
p. 123.

Caryapollenites simplex (R. Pot. 1934) R. Port. 1960
PI. LXIII, Fig. 10—12, 15; P1. LXIV, Fig. 1—2

1962 : Caryapolienites simplex R. POTONIE, PL. 7, fig. 162.

Description : Subtriporate pollen grains with three pores. Size: around 40 p.
Circular pores are in subequatorial position. The exine is smooth, double-walled,
with secondary triangular folds.

Remark : The Lower Miocene species are smaller than the Upper Miocene and
the Pliocene species ranging up to 50—55 p in size.

Occurrence : The entire Tertiary. Smaller forms occur in the Paleogene. It is
most frequent in the Miocene.

Momipites WODEHOUSE 1933
Type genus Momipites coryloides WODEHOUSE 1933 fig. 43

Momipites punctatus (R. Pot. 1931) Nacy 1969
P1. LXII, Fig. 8—9

1969: Momipites punctatus NAGY E., PL. LIV, figs. 9—10.

Description : Convex triangular pollen grains with a thin, double-walled exine.
Size: to 35 p. The exine is infragranulate, the atrium is small, the labrum and the
anulus as well.

Occurrence : NaGY (1969) found the species in the Middle Miocene and in the
Sarmatian. In Central Paratethys it is most frequent in the Middle Miocene, and
perhaps redeposited in the Pliocene. It is quite plentiful on the locality DeZerice.

Platycaryapollenites NaGY E. 1969
Type genus Platycaryapollenites miocaenicus NAGY E. 1969 pl. LIII, figs. 25—26

Platycaryapollenites miocaenicus NAGY 1969
P1. LXIII, Fig. 5—6

Description : Triatrioporate pollen grains. Size : 20—22 p. The exine is thin,
double-walled. Pores have no anulus, no labrum, only a small atrium. Characteristic
are 2—3 ribbon-like folds.
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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 DeZerice.

Engelhardtioidites (R. Pot. TH. THiaG 1950) R. Pot. 1960
Type genus Engelhardtioidites microcoryphaeus (Por.) Por. 1960

Engelhardtioidites microcoryphaeus (R. Por. 1931)
PlL. LXIII, Fig. 7—8

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

Description : Triporate pollen grains with a thin exine. Size: 22—25 p. 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 the Miocene, especially Lower and Middle Miocene of
Central Paratethys. It is likely to be redeposited in the Pliocene. It is very frequent on
the locality DezZerice.

Remark : It belongs to the genus Engelhardtia.

Subtriporopollenites Pr. TH. 1953
Type genus Subtriporopollenites anulatus Pr. TH. 1953, P1. 9, fig. 49

Subtriporopollenites sp.
PI. LXIII, Fig. 13

Description: A subtriporate grain. Size: to 15 p. 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)

“r

Plicatopollis plicatus (R. Por. 1934) W. Kr. 1962
Pl. LXII, Fig. 3—4

1962: Plicatopollis plicatus (R. POT.) n. comb. W. KRUTZSCH p. 277.
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Description: An almost circular grain. Size: 30 p. It has 3—4 pores with an
atrium, a small labrum and an indistinct anulus. The exine is 2—3-walled, with
granulate structure and ribbon-like folds.

Remark : KrutzscH (1962) and NaGy (1969), range it to the family Juglanda-
ceae.

Occurrence : scarce in DeZerice marls.

Triporopollenites PFLuG THOMSON 1953
Type genus Triporopollenites coryloides Pr. TH. 1953

Triporopollenites sp. 1
P1. LXIII, Fig. 1

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

Description: A triangular pollen 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.

Remark: Itdiffersfrom the genus Engelhardtioidites insize,poresand structure.
StucHLIK (1964) described a similar pollen grain as a species of the genus Myrtus (P1.
XV, Fig. 18). The recent species have different internal structure of pollen grains.

Occurrence : Scarce in the studied material.

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

Remark : According to Potonig 1960 the described genus is not valid. NAGy
1969 described Carpinuspollenites with the species name taken over from THOMSON-
PrLuG 1953 and the genus name from THIERGART (1938).

Carpinuspollenites carpinoides (Pr. 1953) Nacy 1969
P1. LXII, Fig. 6

1969 : Carpinuspollenites carpinoides (Pr.) NAGY E. PI. LI, fig. 8.

Description : Polyporate pollen grains. Size: 30—50 u. Shape : almost round.
Pores have anulus and labrum.
Occurrence : The whole Miocene. Scarce on the locality DeZerice.
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MALVALES

Malvaceae
Intratriporopollenites Pr. TH. 1953

Type genus Intratriporopollenites instructus (R. PoT. VEN) PrLuG et THOMSON 1953
PI. 10, fig. 21

Intratriporopollenites insculptus Mai1 1961
PL. LX1V, Fig. 3—4

Description : Intratriporate pollen grains. Size: 34 p. Shape : almost circular.
Pores: small, narrow. Anulus around pores is smooth, dark. Structure : micro-reticu-
late.

Occurrence : plentiful in the Oligocene-Pliocene ; quite frequent in our mate-
rial.

Botanical competence : family Tiliaceae. THIELE-PFEIFFER (1979) range it to
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 PoToNIE 1960

Type genus Nyssapollenites pseudocruciatus (Pot.) THierG. 1938, PI. I, fig. 10
Pollenites pseudocruciatus Pot. 1931 pl. fig. 10 illustrated in PoToNiE 1934,p. 61, pl.
2, fig. 30

Nyssapollenites kruschi (R. Pot.) ssp. contortus (Pr. Tu. 1953) NaGy 1969
Pl LXV, Fig. 10, 11

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

Description : Tricolporate pollen grains. Size : 35—40 p. Structure : infragranu-
late. Pores are large, circular, open. The sculpture is infrarugulate.

Occurrence : plentiful in the Tertiary. It is paleoecologically significant.

Botanical competence : Family Nyssaceae and perhaps also Mastixiaceae.

Anacardiaceae
Tricolporopollenites PrLuG THoMsoN 1953
Type genus Tricolporopollenites dolium R. Pot. 1934 PI. 12, fig. 114—117
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Tricolporopollenites pseudocingulum, (R. Pot. 1931) Tu. PrLuc 1953
Pl LXV, Fig. 1—2

1953 Tricolporopollenites pseudocingulum (R. Pot.) THOMSON, PFLUG Pl. 12, figs. 96—111.

Description : Tricolporate pollen grains of typical rhomboidal shape, widened
in the centre of the body in polar position. Size: 35 x 25 p. Pores are circular, large,
the structure infragranulate. The exine is thin, double-walled, infrabaculate.

Occurrence : The species is frequent in the Oligocene, especially in the Middle
Miocene.

Remark: It is ranged to the family Anacardiaceae, perhaps it belongs to the
genus Rhus. According to THIELE-PFEIFFER (1979) the species extinguished at the
end of the Miocene and cannot be compared to the recent species.

Fagaceae

Tricolporopollenites microhenrici (R. Pot. 1931) W. Kr. 1961
Pl. LXV, Fig. 16

Description : Tricolporate pollen grains. Size : 25—28 p. Ovalin polar position.
The exine is three-walled, infrabaculate, the structure granulate.

Occurrence : The species is frequent in the Eocene-Pliocene in the area of
Paratethys. It is quite frequent in our material.

Botanical competence : The pollen grains are ranged to the family Fagaceae.
A comparison to recent species of the genus Quercus shows morphological analogy
to the species T. microhenrici.

Tricolporopollenites cingulum R. Pot. subsp. fusus (R. Port.) Pr. Tn. 1953
Pl. LXV, Fig. 9

1953: Tricolporopollenites cingulum, THOMSON, PFLUG, Pl. 12, figs. 15—27.

Description : Ellipsoid tricolporate pollen grains with infrabaculate or infraru-
gulate structure. Size: 25 p. Pores are small circular. Colpae are distinct, the exine is
double-walled, infrabaculate.

Occurrence : very frequent in the Early Tertiary. Scarce in the Lower Miocene
— Badenian. Botanical competence unknown.

Tricolporopollenites cingulum (R. Pot. 1931) TH. Pr. 1953 ssp.oh'formis (R. Por.
1931) Twu. Pr. 1953

Pl LXIV, Fig. 10
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1953: Tricolporopollenites cingulum (R. PoT.) TH. PF. ssp oviformis (R. PoT. THOMSON PFLUG. PI. 12,
figs. 42—49.

Description : Tricolporate pollen grains ranging to 20 p in size. Shape: oval to
rounded oval. The exine is double-walled, thin, pores are small, circular.
Occurrence : Itis present in the entire Tertiary, especially in the Middle-Upper
Miocene. It is rather infrequent in our material.
Botanical competence: It is likely to belong to the family Fagaceae.
THoMsON-PFLUG (1953) range it among pollen of the genus Castanea.

Tricolporopollenites cf. villensis (Tnoms) THomsoN PrLuc 1953
Pl LXV, Fig. 13

1953 Tricolporopollenites villensis (THOMs.) THOMSON, PFLUG Pl. 12, figs. 5—14

Description: Pollen grains are tricolporate, oval or elliptical, with larger,
circular pores. Size: 28—30p.

Occurrence : THoMsoN-PrLUG 1953 found it in the Middle Tertiary. Itisallover
the Miocene in Central Paratethys.

Botanical competence: It is ranged to the family Fagaceae.

Tricolporopollenites sp.
PL. LXV, Fig. 12

Description: Tricolporate pollen grains. Shape: elongated oval. Size:
35 x 35 p. 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, distinct.

Occurrence : scarce in Karpathian DezZerice marls.

Tricolporopollenites minimus NaGy 1960
Pl LXV, Fig. 17

1969: Tricolporopollenites minimus NAGY E. Pl. 111, figs. 22—24

Description : Tricolporate pollen grains. Size: to 17 p. Shape : oval or rounded
oval. Distinct pores and colpae. The exine is double-walled, dark.

Occurrence: NaGgy (1969) found the species in the Middle Miocene of
Hungary. The first poor occurrence in our country was recorded at DeZerice.
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Cornaceae

Tricolporopollenites satzveyensis PrLuG in THomsoN PrLuc 1953
PL. LXV, Fig. 7—8

1953: Tricolporopollenites satzveyensis THOMSON, PFLUG, PI. 13, figs. 10—13.

Description : Tricolporate grains. Size: 30 u. Shape: oval or elliptical. Large,
distinct pores, dark-brown, 3—14 p, wide colpae. The structure is foveolate. The
pollen grain show characteristic structure and is well defined as to species.

Occurrence : In the Paleogene, in the Lower and Middle Miocene — according
to THIELE-PFEIFFER (1979).

Botanical competence: Itis ranged to the family Cornaceae.

Simarubaceae

Tricolporopollenites pacatus PrLuG in Tu. Pr. 1953
PL. LXV, Fig. 4

1953: Tricolporopollenites pacatus THOMSON, PFLUG Pl. 12, figs. 118—121.

Description: Tricolporate pollen grains. Size: 25—30 u. Shape: rounded
triangular. Colpae are darker than the exine, pores are small, narrow (1,5 p), the
exine is finely granulate.

Occurrence : the Tertiary.

Botanical competence: The species belongs to the family Simarubaceae,
perhaps the genus Ailanthus — according to THomsoN and PrLuG (1953). Itis scarce
on the locality Dezerice. '

Aquifoliaceae
IlexpollenitesTHIERGART 1937 ex PoTtoNIE 1960

Type genus Ilexpollenites illiacus PoTonig 1960
Pollenites illiacus Potonie 1931 d, 7. BRAUNK v. 30 p. 556, fig. 5

Hlexpollenites illiacus Pot. 1960
Pl. LXIV, Fig. 5—8, 11

1960: Ilexpollenites illiacus R. POTONIE p. 99.
Description : Tricolporate pollen grains. Size: 35—40 p. Clavate structure is
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typical of the species. Clavae are 3—4p wide at the top. They are fitted to the exine
base by a narrow (2—3 u) neck. Pores are small, circular.

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

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

Lllexpollenites margaritatus (R. Pot. 1931a) Taierc. 1937 ex Potonig 1960
Pl. LXIV, Fig. 9

Ilexpollenites margaritatus R. POTONIE p. 99.

Description : Tricolporate pollen grains. Size : about 25 p. Clavate structure of
the exine is finer than that of the species I. illiacus.

Occurrence : In the Tertiary — Pliocene. Scarce in our material.

Botanical competence : the family Aquifoliaceae, genus Ilex.

Sterculiaceae
Reevesiapollis KrutzscH 1970
Type genus Reevesia triangulus (Mam.) Krutzsca 1970 PL. 5, fig. 19—35.

Reevesiapollis triangulus (Mamczar 1960) Krurzsca 1970
P1. LXII, Fig. 7

Description: Four-porate pollen grains with characteristic structure. Size :
25—30 p. Reticulate structure, thin exine. Pores are large, circular.

Botanical competence : The species belongs to the family Sterculiaceae.

Occurrence : mainly in the Miocene, in warm climatic phases. Scarce in the
DezZerice marls.

Porocolpopollenites PrLuc 1953

Type genus Porocolpopolienites vestibuliformis Pr. in THomsoN PFLUG 1953 PL. 10,
fig. 122.

Porocolpopdllenites sp.
PI. LXIII, Fig. 2

Description : Triporate pollen grains of triangular shape. A narrow long colpa is
running out of each pore. It is smaller (17 pin average) than other species described.
Openings of the foveloate structure are aligned in rows.

Occurrence : scarce in the material under study.

Botanical competence unknown.
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Myricipites WODEHOUSE 1933

Type genus Myricipites dubius WopEHOUSE, Bull. Torey Botanical Club. v. 60, p.
505.

Miyricipites cf. rurensis (Pr. Ta. 1953) Nacy 1969
PI. LXIII, Fig. 9

1969: Myricipites rurensis (PF. TH.) NaGy E., PL. LIII, fig. 27.

Description: Triatrioporate pollen grains. Size: 25 p. Pores have anulus,
labrum and atrium. There are many dark folds on the exine. The species corresponds
to the genus described by WopeHOUSE (1933) by its size.

Occurrence : The species occurring in the Miocene are larger than 28 p. In our
material 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
Pl. LXV, Fig. 6

Description : Tricolporate pollen grains. Size : 22 u. The exine is thick with its
wall composed of several layers. Pores are circular, the structure is intrabaculate or
rugulate.

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

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

Sapotaceae
Tetracolporopollenites PFLUG in THoMsoN PrLuG 1953
Type genus Tetracolporopollenites sapotoides (Pr. Tu. 1953) PL. 15, Fig. 6—7

Tetracolporopollenites microrhombus PrLuG in THomsoN 1953
Pl LXV, Fig. 3

1953: Tetracolporopollenites microrhombus THOMSON-PFLUG, Pl. 15, figs. 22—25.
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Description : Tetracolporate pollen grains. They have the form of a double cup,
i. e. extremely broadened in the central part and narrowing toward the poles. Size :
30 p. 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 (PrLuG in Tu. Pr. 1953) subsp. minor n.
subsp.
PL. LXV, Fig. 18

Description: Tetracolporate rhomboidal pollen grains. Size: 18—20 p. Dis-
tinct circular pores, 1,5 p wide. Colpae are thick, dark. The structure is granulate to
foveolate.

Occurrence : scarce in studied sediments of the locality Dezerice.

Conclusion

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

Higher levels of the same 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 marls 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 pollen 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 pollen spectra. On the basis of the composition of
sporomorphs the sediments under study may be ranged to the microfloristic zone
MF-3 (PLANDEROVA 1978).
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Eva Planderova

Sporomorfy a plankton karpatského stupiia z lokality DeZerice

Resumé anglického textu

Sporopelovy obraz ziskany spracovanim asi desiatich vzoriek z odkryvu v Dezericiach poukazuje na
moznost korelécie karpatskej flory uz doteraz spracovanej z oblasti centrélnej paratetydy (E. PLANDERO-
VA 1967 in Chronostratigraphie und Neostratotypen). Pelové spektrum sa vyznacuje bohatym vyskytom
morského plankténu, pelovych zin ihli€natych i krytosemennych rastlin. Najchudobnejsie si zastipené
spory vytrusnych, ale aj tie obsahuju asi 15 % celkového zloZenia mikrofléry. V profile odkryvu som
zistila, Ze na baze, odkial pochddzaji skimané vzorky, je zmieSané spolo&enstvo spér, pelovych zin
dinoflagelat a rias, z ktorych posledné patria do plankténu v morskom alebo brakickom prostredi.

Vyssie horizonty odoberané z toho istého profilu obsahovali monospoleéenstvo planktonickych foriem
a sporomorfy sa tam vyskytli v minimdlnom mnozstve. Paleoekologicko-paleogeografickou rekonstruk-
ciou som usiidila, Ze v priebehu ukladania sliefiov od podloZia do nadloZia dochddzalo k transgresii
a povodne lagundrne alebo pobreZné prostredie sa postupne stivalo hlbokomorskym alebo aspoii
vzdialenym od pobrezia. Na ziklade zloZenia sporomorf usudzujeme na tepli, subtropickd klimu
s vyvinutym mociarom Taxodiaceae-Nyssaceae-Mastixiceae, s prevahou hojnych a relativne sucho-teplo-
milngch pelovych zfn rodu Engelhardtia a drevin rodu Platycarya. Ihliénany, ktoré si hojne zastipené,
reprezentujd tieZ dreviny na vyvySenych terénoch. Bylinna zlozka nie je v pelovych spektréch zastipena
vobec. Podla celkového zloZenia sporomorf moZeme skimané sedimenty zaradif do mikrofloristickej
z6ny MF-3 (PLANDEROVA 1978).

Explanations to Plates LV—LXV magn. 1000x
magn. 500x (fig. n.x)

Plate LV

1 Pterospermella harti. (SARJEANT) E1s

2—3 Pleurozonaria concinna (COOKSON MANUM) MADLER
4—5 Plankton incertae sedis

Plate LVI

1 Pleurozonaria sp.

2—3,5 Pleurozonaria concinna (COOKSON MANUM) MADLER
4, 6 Tithodiscus sp.

Plate LVII
1—2 Leiosphaeridia sp.
3, 4 Plankton incertae sedis

Plate LVIII

1—2 Leiosphaeridia sp.

3—4 Plankton incertae sedis

5 Pleurozonaria cf. concinna (COOKSON MANUM) MADLER
6 Leisphaeridia sp.

Plate LIX

1 Leiotriletes triangulus (MURR. PF. ex KR. R. PoT. GELL.) KR.
2—3 Leiotriletes adriensis pseudomaximus (TH. Pr.) KR.

4 Intrapunctatisporites sp.

5—6 Toroisporis teupitzensis W. KR. medioris W. KR.
7 Microfovealatisporites tuemlitzensis W. KR.
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Plate LX

1—2 Leisphaeridia sp.

3—4 Punctatisporites cf. tannendorfensis W. KR.
5 Verrucingulatisporites granus granus W. KR.

6 Toroisporis sp.

7 Polypodiaceoisporites gracillimus NAGY

Plate LXI

1—2 Inaperturopollenites verrupapilatus TREVISAN
3 Inaperturopollenites sp.

4—6 Pityosporites labdacus (R. PoT) TH. PF.

7 Pityosporites pristinipollinius (TRAv.) W. KR.

Plate LXII

1 Pityosporites labdacus (R. PoT.) TH. PF.

2 Pityosporites alatus (R. PoT) TH. PF.

3—4 Plicatopollis plicatus W. KR.

5 Pityosporites labdacus (R. PoT.) TH. PF.

6 Carpinuspollenites carpinoides (PF.) NAGY
7 Reevesiapollis triangulus W. KR.

8—9 Momipites punctatus (R. POT.) NAGY

Plate LXIII

1 Triporopollenites sp. 1

2 Porocolpopollenites sp.

3 Platycaryapollenites sp.

4 Platycaryapollenites sp.

5—6 Platycaryapollenites miocaenicus NAGY

7—8 Engelhardtioidites microcoryphaeus (R. PoT.) R. POT.
9 Moyricipites cf. rurensis (PF. TH.) NAGY

10—12, 15 Caryapollenites simplex (R. PoT.) R. POT.
13 Subtriporopollenites sp.

14 Caryapollenites sp.

Plate LXIV

1—2 Caryapollenites simplex (R. PoT.) R. POT.

3 Intratriporopollenites insculptus MAI

4 Intratriporopollenites insculptus photo SEM magn. 3000
5—7 Ilexpollenites illiacus R. POT.

8—11 llexpollenites illiacus R. POT.

9 Ilexpollenites margaritatus (R. POT.) POT.

10 Tricolporopollenites cingulum ssp. oviformis (R. POT.) PF. TH.

Plate LXV

1—2 Tricolporopollenites pseudocingulum (R. PoT.) TH. PF.

3 Tetracolporopollenites microrhombus PT. in TH. PT.

4 Tn'colporopollphiles pacatus PFLUG in TH. PF.

5 Tricolporopollenites cingulum fusus (R. PoT.) TH. PF.

6 Lithraceaepollenites bavaricus 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. TH.) NAGY
12 Tricolporopollenites sp.

13 Tricolporopollenites ef. 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. minor n. f. ssp.
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Zipadné Karpaty, sér. palentolégia, 9, P. 131—134, Geol. Ust. D. $tira, Bratislava, 1984

Eva Planderova

Palynological evolution of Pannonian sediments
from the West Carpathians

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

Abstract. For the purpose of palynological characteristic of Pannonian sediments studied were samples
ranged to the Pannonian of the basis of ostracods. In the pollen spectrum the pollen 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 RohoZnik, in the area of the town Nitra (fig. 1) Regarding
lithology, grey sandy clays alternate with sands and clays containing carbonized plant
remains (fig. 2). These freshwater sediments contain ostracods determined by E.
Brestenska.
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Fig. 1 Map of localities of Pannonian sediments sampled for palynological examination
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Microfloristic characteristic of the sediments is as follows : Spores of Spermophyta
are less frequent in the Pannonian than in the Upper Sarmatian. They are mostly
represented by the species Leiotriletes microlepidoides W. KRr., Laevigatosporites
haardti Pr. TH., Baculatisporites quintus Pr. TH., Baculatisporites nanus nanus W.
KRr., Stereisporites stereoides stereoides (R. Por. VEN) TH. Pr., Stereisporites
magnoides W. Kr., Retitriletes pseudoclavatus W. Kr., Retitriletes reticuloides
reticuloides W. Kr., Retitriletes annotinoides W. Kr., Selaginella sp.

From the view of botany the spores are representative of Spermophyta, mostly of
the classes Pteridophyta, Lycopsida, Equisetopsida. Among Gymnospermae most
frequent were pollen of the species Pinus silvestris and a group of Pinus Haploxylon,
Piceasp., Tsugaepollenites(R. Pot.) R. Por. et VEN., Tsugaepollenites viridiflumini-
pites Woob., Cedrus sp., Taxodiceaepollenites sp., Inaperturopollenites magnus (R.
Por. et VEN.) Pr. TH., Sequoiapollenites polymorphosus THIERG., Cupressaccae
div. sp. and species of the genus Ephedra. Angiospermae were most frequent both in
species and in genera, especially the pollen of Betulaepollenites betuloides (PF.)
NAGy, Alnipollenites verus R. Pot., Myricipites rurensis (Pr. TH.) NAGY., Pteroca-
ryapollenites stellatus (R. Pot. et VEN.) THIERG., Carpinuspollenites carpinoides
(Pr.) NAGY., Juglanspollenites verus RaATz., Intratriporopollenites cordataeformis
(WoLrr.) Ma1, Triporopollenites coryloides Pr., Quercoidites microhenrici R. Por.,
Quercoides robur — type., Quercoidites petrea — type.

Faguspollenites div. sp., Salixipollenites div. sp., various herb species, especially
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Fig. 2 Schematic profile of sediments of boreholes N-7 and N-8
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grasses of the artificial species Graminidites media (CooksoN) R. Por., dominate
over woody plants. Other herb species comprise : Chenopodipollenites multiplex
WEyL. et Pr. 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 flora ( Typha) was indicative of closed
lakes with freshwater plankton species Crassosphaera concinna CooksoN et MOR-
NEMm) surrounded by steppe meadows with scarce woody plants of the above
mentioned character. Pollen of coniferous woody plants — except pines ( Pinus div.
sp.) might have been blown from more distant areas. The representatives of the
genus Ephedra are dry substratus. The same is proved by grass pollen and herb
pollen, especially of the genus Artemisia dominant over the others.

A comparison between the Pannonian and the Sarmatian flora (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 must have been arid, mild warm climate with
vegetation limited both in genera and in species, in our region. 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 data from Hungary (E. Nacy 1958) shows
indications of a warmer climate affected by the near sea. The character of microflora
was also influenced by a2 warmer and more humid climate than in our country.

Conclusion

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 — Myricaceae 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 flora. The
Pannonian flora in Hungary (E. Nagy 1958) was still rich in hydrophilous
subtropical species — in contrast to our flora.
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Eva Planderova

Palinologicky vyvoj panénskych sedimentov zo Zipadnych Karpit
Resumé anglického textu

Pre palinologicki charakteristiku panénskych sedimentov autorka vyhodnotila vzorky, ktoré boli
zaradené do tohto stupiia na ziklade ostrakédovej fauny. Zistilo sa, Ze v pelovom spektre prevlidaji
pelové zrni triedy Angiospermae najbohatsie na bylinné druhy (Graminae, Compositae, Umbeliferae,
A-rtemisia), ktoré indikuji suchiu klimu so stepnym charakterom vegetacie.

Explanations to Plates LXVI—LXVIII

Plate LXVI

1 Stereisporites stereoides (R. POT. VEN.) TH. PF. magn. 1000x

4 Stereisporites stereoides (R. POT. VEN) TH. PF. SEM magn. 2800x
2 Retitriletes annotinoides W. Kr. magn. 1000x

3,5 Retitriletes annotinoides W. Kr. SEM magn. 2800x

6 Retitriletes annotinoides W. KrR. SEM det. magn. 6000%

Plate LXVII

1—2 Pinus silvestris type ; magn. 1000X

3 Pinus haploxylon type ; magn. 1000x

4—5 Pinus haploxylon type ; SEM magn. 1200x
6 Picea sp. magn. 800X

7 Ephedra cf. distachya magn. 2000x

Plate LXVIII

1—2 Alnipollenites verus R. POT. magn. 1000x

Juglgnspollenites verus RAATZ ; magn. 1000x

Juglanspollenites verus RAATZ ; SEM magn. 1500 %

Ulmipollenites undulosus WOLFF ; magn. 1000 x

Ulmipollenites undulosus WOLFF ; SEM magn. 2000%

Quercoidites sp., magn. 1000X

Caryapollenites simplex (R. PoT.), R. POT. magn. 1000X
Compositoipollenites sp., magn. 1000x

10 Gramiminidites media (Cookson) R. PoT., magn. 1000x

11 Chenopodipollenites multiplex (WEYL. POT.) W. KR. magn. 1000x
12 Jusiaeapollenites champlainensis (TRAVERSE) NAGY ; magn. 1000x
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Zapadné Karpaty, sér. paleontoldgia, 9, P. 137—156,Geol. Ust. D. Stiira, Bratislava, 1984

Paulina Snopkova

Lower Devonian palynomorphs from Drnava Formation
of Gelnica Group in Spissko-gemerské rudohorie Mits.
(West Carpathians)

1 text-fig., 6 Pls. (LXIX-LXXIV), Slovak 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 (Spissko-gemerské rudohorie ore
mountains). Destribed are 11 species of the group “Acritarcha” and 21 species of trilete spores. Most of
them are most frequent in the Lower Devonian.

Introduction

I present systematic description of palynomorphs from lydites and phyllites of the
Drnava Formation. The Drnava Formation is the youngest stratigraphical-lithologi-
cal member of the Gelnica Group. Lithological and petrographical research in the
Drnava Formation of the Gelnica Group (L. SNorko — 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 central parts dominant are laminated
phyllites passing gradually in sediments with hidden bedding. They form upper parts
of rhythmical sedimentation. Lydites occur in all lithofacies ; they are, however, most
frequent in fine laminated phyllites and graphitic phyllites (J. ILavsky 1953: J.
ILavsky — G. Kurco — P. SnorkovA 1985).

The formation was denoted with its name for the first time by O. FusAN (1963) on
the basis of his own and A. KLINEC’s (1958) work. Although the present opinion
about lithology and volcanism of the formation is not quite modern, it is based on
early data by M. KutHAN (1950), (the Drnava and the Uhorn4 series). 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. ILavsky (1953), L.
Snopko (1967), J. Sur (1932), P. GrecuLa (1965, 1970), D. ONacma (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 — Pipitka, Mal4 Pipitka, Smolnicke
Myto, Smolnik, Beckengrund, Smolnicka Huta. Detailed geological cross sections

RNDR. P. SNOPKOVA, Geologicky tistav Dionyza Stira, Mlynska dolina 1, Bratislava
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are in works by L. SNorko — A. VozArovaA (1981). P. Snopkova (1979) and J.
ILavsky — G. Kupco — P. SnopkovA (1985) presented palynomorph assemblages
from samples from the studied cross sections, and their stratigraphic range as a basis
for the age determination of the Drnava Formation. Here I present only palyno-
morphs with certain morphological characters (they are poorly preserved because of
epimetamorphosis) enabling me to describe the palynomorphs. I described 11
representatives of the group “Acritarcha”and 21 species of trilete spores. They are
the first palynomorphs found in the Drnava Formation. On the basis of the
palynomorphs the formation is ranged to the Lower Devonian.

Systematical range and description of the palynomorphs are based on works by C.
DowniE — W. Evitt — V. A. S. SARIEANT (1963), F. H. CrAMER (1964, 1973), F.
MAaRrTIN (1968, 1973), R. RaucHer (1973), A. Moreau — Benorr (1974, 1976,
1980), E. V. TscHiBrikovaA (1972, 1977), K. C. ALLEN (1965), J. B. RICHARDSON
(1965), J. B. RicHArRDSON — T. R. LisTER (1969), E. P. LANNINGER (1968),D. C. Mc
Grecor (1973, 1977).

Palynological description

ACRITARCHA EvitT, 1963

Acanthomorphitae DowNIE, EVIT et SARJEANT, 1963
Baltisphaeridium (EiseNnack 1958) emend STAPLIN, JANsoNIUs — Pocock 1965

Type species Baltisphaeridium longispinosum EiseNack 1959

cf. Baltisphaeridium guillermi CRAMER 1984
Pl. LXIX, Fig. 1

1964: Baltisphaeridium guillermin. sp. — CRAMER, PL. IV. Fig. 10, p. 294—295.

Description : The body is oval. Hollow, about 4 pu long projections are running
out of the body in almost equal distance from one another. Some less conspicuous
projections have rose-like ends like on the species Baltisphaeridium guillermi
CraMER. The described specimen is highly corroded. According to the shape of its
test and hollow projections it may be ranged to the species B. guillermi.

Occurrence : Scarce; localities: Smolnicka Huta, Ober der Kirche, sample
636/79.

Stratigraphical range : Middle Siegen — Ems, NW Spain (F. CRAMER 1964).

Micrhystridium DEFLANDRE 1937 emend DEFLANDRE-EISENACK-
SARJEANT 1963
Type species Micrhystridium inconspicuum (DEFLANDRE, 1935)
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? Micrhystridium raspa CRAMER, 1964
Pl. LXIX, Fig. 9

1964: Baltisphaeridium raspa n. sp. — CRAMER; P1. IV, Fig. 1, 2, 3, p. 301

1965: Micrhystridium raspa — DEFLANDRE et DEFLANDRE RIGAUD, p. 402.

1968: Micrhystridium raspa (CRAMER) DEFLANDRE et DEFLANDRE - RIGAUD - MARTIN, PI. I1I, Fig.
145, 146, 157, P1. V, Fig. 241, 242 ; P1. V111, Fig. 377, 384, p. 77.

Description: The body is circular. Size 15 p. Projections are 3—5 p long.
Fifteen of them are visible under optical microscope.

Remark : The specimen described has the size, shape and length of projections of
the original species. Itis poorly preserved, dark, the projections are inconspicuous. It
may perhaps be ranged to B. raspa (CRAMER 1964) DEFLANDRE et DEFLANDRE —
RiGaup 1965.

Occurrence : Scarce on the confluent of Velky and Maly Beckengrund, sample
500/79, 8a.

Stratigraphical range: Upper Silurian, Lower Devonian of NW Spain (F.
CrAMER 1964), Ordovician, Silurian of Belgium (F. MARTIN 1968).

? Micrhystridium lapellum LoesLicH — WiCANDER 1976

Pl. LXIX, Fig. 10
1976: Micrhystridium lapellum LOEBLICH et WICANDER n. sp. — LOEBLICH, ALFRED R. and WICAN-
DER, E. REED; PL. 6, Fig. 3, p. 18.

Description: The test is oval. Size: 18 p. Small (1—1,5 p) projections, slightly
widened at their base, pointed at their ends. There are 12 visible projections. The test
surface, is corroded. Under dark graphitic coat are 4—S5 large mish-like orna-
ments.

Remark : The species may belong to M. lapellum LogsLicH — WICANDER but
they only have the same size and shape of projections, other characters cannot be
identified because of poor preservation.

Occurrence : Scarce; loc. Smolnicka Huta, Ober der Kirche, sample 635/79.

Stratigraphical range: Upper Gedin, Oklahoma, U.S.A.

Polygonomorphitae DOwNIE — EVITT — SARJEANT 1963
Veryhachium DEuNrr, 1954

Type species Veryhachium trisulum (Deunsr 1951)

Veryhachium cf. helenae CRAMER, 1964

PL. LXIX, Fig. 3, 4
1964: Veryhachium helenaen. sp. — CRAMER, P1. XIII, Fig.10,11,12; text-figure 30,14,16; p. 313.
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Description: Size 20 p. The central body is triangular. On its corners are 3
about 5 p long projections, slightly bifurcated on their ends (P1. 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.

Remark : The specimens have the body shape, size of the body and of projections
like the original species.

Occurrence: Scarce; confluent of Velky and Maly Beckengrund; sample
500/79, 8a.

Stratigraphical range : F. CrRaMER (1964) found the species in the Lower
Devonian (Siegen — Ems).

cf. Veryhachium valientae CRAMER, 1964
PL. LXIX, Fig. 2

1964: geﬁhachium valientaen. sp.— CRAMER ; P1. X1II, Fig. 3,4, 6, text.-figure 28,7, 8,9, p.

Description: The body is quadrangular. Size: about 30 p. Projections are
extensions of walls of the quadrangle. Two well preserved projections are hollow in
the visible parts. The surface of the central body is highly corroded.

Remark : The specimen depicted in P1. LXIX, Fig. 2 may correspond to V. va-
liente CRAMER with its shape, position of projections and size.

Occurrence : Scarce; loc. Smolnicka Huta, sample 636/79.

Stratigraphical range: Upper Ludlowian — Ems (F. CRAMER 1964).

Veryhachium cf. minutum DowniE 1958
Pl. LXIX, Fig. 5, 6

1958 Veryhachium minutum n. sp. — DOWNIE; Pl. 17, Fig. 4, p. 334.

Description: The central body is quadrangular. Projections run out of the
corners of the quadrangle. Size : 5—6 p. General size : about 10 u. There is a small
slot in the middle of the body. The specimen depicted in Pl. LXIX, Fig. 5 is from
thin-section, that in Fig. 6 was obtained by maceration.

Remark : The specimens correspond to the original species by their size and
shape.Formerly the species only occurred in the Ordovician, partly in the Silurian. It
might have been redeposited in the studied material.

Occurrence : Scarce; loc. Smolnicka Huta, sample 636/79 ; Uhornd — Kotli-
nec, Velky Beckengrund, 488/79.

Stratigraphical range: Upper Tremadocian in England; Lower Tremado-
cian, ? Arening in Belgium (F. MARTIN 1968).
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Sphaeromorphitae DowNIE — EwITT — SARJEANT 1963
Synsphaeridium EISENACK, 1965

Synsphaeridium cf. sorediforme (TmoFEev 1959).
Pl. LXIX, Fig. 7, 8

1959: Protoleiosphaeridium sorediforme n. sp. — TIMOFEEV ; Pl. 1, Fig. 25, p. 26.
1974: Synsphaeridium cf. sorediforme (TIMOFEEV 1959) — MOREAU — BENoIT, Pl. 6, Fig. 13, 14 ; p.
117—117.

Description: 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-Benort (1974) in the Silurian of the Armoric Massif (PI. 6, Fig.
13, 14).

Occurrence : Scarce; loc. Uhornd — Kotlinec, Velky Beckengrund, sample 2 b,
487/79.

Stratigraphical range: Silurian — Sahara (A. ComBasz 1967), France —
Armoric Massif (A. Moreau-Benorr 1974).

Herkomorphitae DOwNIE — EwITT — SARJEANT, 1963
Cymatiosphaera O. WeTzEL 1933 emend DErFLANDRE 1954
Type species Cymatiosphaera rachiata O. WeTzeL 1933

Cymatiosphaera cf. pavimenta DEFLANDRE, 1954
Pl. LXIX, Fig. 11

1945: Micrhystridium pavimentum DEFLANDRE — DEFLANDRE; P1. 3, Fig. 20, 21, p. 68 (non vidi).
1954: Cymatiosphaera pavimenta — DEFLANDRE, p. 257—258.

1968: Cymatiosphaera pavimenta (DEFLANDRE) DEFLANDRE-MARTIN; Pl. VI, Fig. 296, p. 136.
1976: Cymatiosphaera cf. pavimenta (DEFLANDRE 1944) — DEUNFF; Pl. 14, Fig. 9, 10; p. 69.

Description: The test is circular. Size: 14 p. On the surface are distinct
polygonalareas (5 u). Columns connecting septa which form a fringe around the test
body, are not preserved.

Remark : The species with distinct polygonal areas on the test surface and with
the corroded rim corresponds to the species found by J. DEunrr (1976) in the Upper
Silurian of Montagne Noire.

Occurrence : Scarce, loc. Smolnicka Huta, sample 636/79.
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? Cymatiosphaera multisepta DEUNF¥, 1955
Pl LXIX, Fig. 12

1955: Cymatiosphaera multisepta n. sp. — DEUNFF; text. Fig. 23 ; p. 147
1968: Cymatiosphaera multisepta DEUNFF — MARTIN; PL. IT; Fig. 91, 92; P1. VIII; Fig. 381, p. 135.

Description: The test is circular. Size 10—12 p. The test is dark, so the
polygonal areas and rib-like septa on the periphery of the central body are indistinct.

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

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

Brochopsophosphaera SCHEPELEVA 1962

Brochopsophosphaera cf. diligens var. parva TscHiBr. 1972
Pl. LXIX, Fig. 13, 14

1972: Brochopsophosphaera diligens var. parvasp. nov. et var. nov. — TCHIBRIKOVA ; P1. Fig. 8—9, p.
171.

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

Remarks : The specimen depicted in P1. XIX, Fig. 13 differs from the original in
irregularly waved tests margins. Their size and sculptural elements are the same.

Occurrence : Regular; loc. Smolnicka Huta, Ober der Kirche, sample 635/79,
Uhornd — Kotlinec, Velky Beckengrund, sample 487/79.

Stratigraphical range: Silurian — Lower Devonian (E. V. TSCHIBRIKOVA
1972, 1977).

Dictyopsophosphaera, Naumova, 1964

cf. Dictyopsophosphaera polygonia (StapL.) TscHiBR., 1972
Pl. LXIX, Fig. 15
1961: Dictyotidium polygonium sp. nov. — STAPLIN; Pl. 49; Fig. 14; p. 417.

1972: Dictyopsophosphaera polygonia (STAPLIN) comb.-nov. — TSCHIBRIKOVA ; P1. XV, Fig. 11, 12, p.
177—178.

Description : Semioval tests have the size of 15—25 u. Reticulate sculpture is
distinct on both specimens. The oval shape is disturbed by corrosion.

Occurrence : 2 specimens, loc. Smolnik — Markscheidergrund, sample 1996/
78, occurrence 3, sample 1b, lydites, cross section Drnava — Pipitka, dark phyllites.
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SPORITES H. PoTtonIE 1893
Triletes (REINscH. 1881) Potonie et KrREmp 1954

Azonotriletes LUBER 1935 .

Laevigati (BENIE et KINDSTON 1886) PoTtonIE et KrEmP 1954
Leiotriletes (NAumova 1937) PoTonie et kremp 1954

Type species Leiotriletes sphaerotriangulatus (Loosg) Por. et Kremp 1954

Leiotriletes cf. simplex NAumova 1953
Pl. LXIX, Fig — 17

1953: Leiotriletes simplex sp. n. — NAUMOVA, PL. 1, Fig. 2, p. 21.
1974:  Leiotriletes sp. — GHERASI — VISARION — ZIMERMANN JORDAN, PL. II, Fig. 11, p.
1976: Leiotriletes cf. simplex NAUMOVA 1953 — MOREAU-BENoOIT, PL. 4, Fig. 7, 8, p. 29.

Description : A trilete miospore ; triplanar; size 32 u. 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 original species. It is identic with
miospores of synonymy, only it is poorly preserved.

Occurrence : Scarce ; loc. Smolnik — Kotlinec, sample 2003/78, lydites.

Stratigraphical range : Silurian — Tertiary.

Punctatisporites (IBr. 1933) Poronie et KRemp 1954
Type species Punctatisporites punctatus IBRAHIM 1933

Punctatisporites cf. solidus (NAumova 1953)
Pl. LXX, Fig. §

1953: Trachytriletes solidus NAuM. — NAUMOVA, PI. 18, Fig. 10, p. 121
1974:  Punctatisporites solidus (NAUMOVA 1953) — MOREAU — BENorT, PI. 11, Fig. 15, p. 164.

Description : 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 like small fovae. The spore is well preserved.

Remark : The spore belongs most likely to Punctatisporites solidus Naum. It is
larger than the original species. It is analogous to the species found by A.
Moreau-Benorr (1974) in the Lower Devonian of the Armoric Massif.

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

Stratigraphical range : Silurian, Devonian, Carboniferous-Permian, S. N.
Naumova (1953), Upper Silurian — Lower Devonian, France (R. RAUCHER 1969,
A. Moreau-Benorr 1974).
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Retusotriletes (NAUMOVA) STREEL 1964
Type species Retusotriletes simplex NAumova 1953

Retusotriletes cf. divulgatus TscHIBRIKOVA var. plicatus TsCHIBRIKOVA 1972
Pl LXX, Fig. 1

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

Description: A circular-triangular spore. Size: 58 u. 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. Smolnik, Kompas II—III, sample 2001/78.

Stratigraphical range: E. V. TscuiBRrIKOVA (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, Pl. LXX, Fig. 6

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

Description: Oval shape. Size: 30—35 p. Thickness: 1 . The exine surface is
covered with short spines (1 u). Sculptural elements look as small dense reticules.
The Y-mark is distinct.

Remark : The described spore differs from the original species in being smaller.

Occurrence : Scarce ; locality Smolnik — Beckenhohe III, occurrence 4, sample
1a, 1999/78, lydites ; cross section Drnava — Pipitka, sample 1/13/76, phyllites.

Stratigraphicalrange: ? Middle (scarcely Lower) Devonian (E. V. TSCHIBRIKO-
va 1972).

Apiculati (BeNIE et KINDSTON) POTONIE 1956

Apiculiretusispora StreeL 1964 emend. STREEL 1967
Type species Apiculatasporites brandtii STREEL 1964

? Apiculiretusispora cherata Rica. — List. 1969
Pl. 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-BENOIT, P1.7,Fig. 14,p. 65.

Description : The test is oval to triangular. Size : 32—45 p. The exine surface is
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' covered with 1—3y 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. Smolnicka Huta — Ober der Kirche, sample 634/79,
lydites ; Smolnik — Kompas II—III, sample 2001/78.

Stratigraphical range: Lower Devonian in England, South Wales ; Lower
Devonian — Armoric Massif — Bodennec in France, Upper Gedin — Siegen —
Armoric Massif (A. Moreau-Benorr 1980).

Dibolisporites RICHARDSON 1965
Type species Dibolisporites echinaceus (E1sENACK) RICHARDSON 1965

Dibolisporites cf. quebecensis Mc. GREGor 1973
PL. LXXI, Fig. 7—8

1973: Dibolisporites quebecensis n. sp. — Mc. GREGOR ; PL. 3, Fig. 11 a 14—16, p. 32—33.

Description : The spore is oval to triangular. Size : 25—30 p. The trilete mark of
the spore is well visible on PL. XXI, Fig. 8; it occupies about 3/4 of the spore body.
The spore on Fig. 7, Pl. 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. P1. LXXI differ from the origi-
nal species because they are partly damaged. Their size and sculptural elements
correspond to those of the holotype.

Occurrence: Scarce; loc. Uhornd — Kotlinec, Velky Beckengrund, loc.
Smolnik — Kompas II—III, sample 2001/78, Nr. 250/28.

Stratigraphical range: Lower Devonian (Ems), East Gaspé — Canada (D. C.
Mc. GreGor 1973).

Dibolisporites cf. eifeliensis (LANNINGER) Mc GREGOR 1973
PL. LXXI, Fig. 9

1968 Anapiculatisporites eifeliensis sp. nov. — LANNINGER ; PI. 22, Fig. 11,p. 124
1973: Dibolisporites eifeliensis (LANNINGER) n. comb. — Mc GREGOR ; P1. 3, Fig.17—22 and 26, p. 31.

Occurrence : Scarce, loc. Smolnik — Kompas I, II, III, sample 2000/78, No.
249/78.

Stratigraphical range : Devonian (Ems — Eifel), the Gaspé Formation, East
Canada (D. C. Mc. GreGor 1973), Lower Devonian (Ems), LM-Eifel (E. P.
LANNINGER 1968), the Armoric massif (Lower Ems), (A. Moreau-BeNorr 1976).
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Verrucosisporites (IBRAHIM 1933) SMITH et BUTTERWORTH 1967 ‘
Type species Verrucosisporites verrucosus (IBRAHIM) IBrAHIM 1932

Verrucosisporites ? polygonalis LANNINGER 1968
Pl. LXX, Fig. 2

1968: Verrucosisporites polygonalis sp. nov. — LANNINGER ; P1. 22, Fig. 19, p. 128.
‘1973: Verrucosisporites ? polygonalis LANNINGER - MC GREGOR ; P1. 4, Fig. 16,17, 19; p. 25,26;p.
37—38.

Description: A trilete spore. Size: 48 u. 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 original 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 original
species and to species found by D. C. Mc GREGOR (1973) in the Lower Devonian
(Ems) in East Canada.

Occurrence : Scarce; loc. Smolnik — Beckenhdhe, occurrence 2, sample
1993/78.

Stratigraphical range : Lower Devonian — Lower Ems (loc. Eifel), Lower
Devonian (Ems) of East Canada.

Bullatisporites ALLEN 1965
Type species Bullatisporites bullatus ALLEN 1965

cf. Bullatisporites builatus ALLEN 1965
Pl. LXXIII, Fig. 1

1965: Bullatisporites bullatus sp. nov. ALLEN, Pl. 96, Fig. 5—7, p. 703.

Description: 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 likely secondary)
knobs (2—5 p in size) which partly cover the primary 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 Linkes — Pipitka, sample I—III — 27/77,
lydites.

Stratigraphical range : Siegen-Eifel-Spitzbergs (K. C. ALLEN 1965).
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Acanthotriletes (NAuMovA) PoTonIE et KrReEmp 1954
Type species Acanthotriletes ciliatus (KNnox) PoToniE et KREMP 1954

Acanthotriletes parvispinosus NAuMm. var. rotundus TScHIBRIKOVA 1972
Pl. LXX, Fig. 8

1973: Acanthotriletes parvispinosus NAUM. var. rotundus TSCHIBRIKOVA, var. nov. — TSCHIBRIKOVA ;
Pl. 1, Fig. 7; p. 94—95.

Description: The round spores range to 17 p in size. The exine thickness is
about 1 p. The surface of the exine is covered with short spines. They are equilateral
and range to 0,5—1,0 p 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.

Remark : With their shape, sculptural elements and size the spores correspond to
the original species.

Occurrence : Scarce; loc. Smolnicka Huta, sample 637/79 ; loc. at the confluent
of Velky and Maly Beckengrund, No. 500/79.

Stratigraphical range: Lower Devonian — Chlebodarskaja suite (E. V.
TscHiBRIKOVA 1972).

A canthotriletes aff. denticulatus Naumova 2
Pl. LXXI, Fig. 1

1953: Acanthotriletes denticulatus NAUM. sp. nov. NAUMOVA ; P1. V, Fig. 33, p. 49.

Description : A circular-triangular spore. Size : 20 p. The exine is covered with
dense small spines (0,5—1,5 p). They extend behind the exine margins and are there
even 1—1,5 p. They have the form of an equilateral triangle. From the Y-mark only
one straight ray is visible. A half of the exine is covered with graphitic coat.

Remark : Our specimen differs from the species depicted on P1. 1, Fig. 6, p. 94, by
E. V. Tscuisrikova (1971) in spines extending behind the spore margins, being less
dense and longer. The Y-mark is not visible.

Occurrence: Scarce; loc. Smolnik — Markscheidergrund, sample 1 d, No.
1998/78, No. 247/78.

Stratigraphical range : Lower Devonian (West Bakshiria E. V. TsCHIBRIKOVA
1972). '

Murornati Potonié et KREmp 1954
Dictyotriletes (NAuMova 1953) Potonik et KRemp 1954
Type species Dictyotriletes mediareticulatus IBRAHIM 1933
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Dictyotriletes cf. peculiaris TscHIBRIKOVA 1972
PI. LXX, Fig. 9, 10

1971: Dictyotriletes peculiaris n. sp. — TSCHIBRIKOVA, NADLER, PI. I, Fig. 11—16, p. 131.
1972: Dictyotriletes peculiaris TSCHIBRIKOVA — TSCHIBRIKOVA PI. II, Fig. 6—10, p. 106.

Description : An oval spore. Size: 14—16 . The exine is about 1,0 thick, with
dense reticular elements giving it a dentate appearance with a widened base (0,1 u;
Pl. XL, Fig. 9), the Y-mark is indistinct. It is only on spore depicted in Pl. LXX,
Fig. 9.

Remark : The species from the Drnava Formation correspond in their sculptural
elements, size and shape to the species found by E. V. TscHiBrIKOVA (1972), PL. 11,
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.

Occurrence : Scarce ; loc. Smolnicka Huta — Ober der Kirche, sample 664/79.

Stratigraphical range: Lower Devonian — West Bashkiria, Ems — Spitz-
bergs, Canada.

Camptotriletes NaAuMova 1939 ex PoTtoNIE et Kremp 1954
Type species Camptotriletes corrugatus (IBRaHIM) PoToNIE et KrEmMP 1954

cf. Camptotriletes dubius Mc GReGOR 1973
Pl LXX, Fig. 7

1973: Camptotriletes dubius n. sp. — Mc GREGOR, P1. V, Fig. 9—11, 13—14, p. 42.

Description: The spore is oval — triangular. The exine is about 2 p 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 p.

Remark: The spore is well preserved. With its size, shape and sculptural
elements it corresponds to the original species.

Occurrence : Scarce; dark phyllites, cross section Drnava — Pipitka, sample
1/13/76.

Stratigraphical range: Lower Devonian (Ems), Canada — Battery Point
Formation (D. C. Mc GrReGgor 1973).

Emphanisporites Mc GREGOR 1961
Type species Emphanisporites rotatus Mc GREGOR 1961
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cf. Emphanisporites minutus ALLEN 1965
Pl. LXXI, Fig. 6

1965: Emphanisporites minutus sp. nov. — ALLEN, P1. 97, Fig. 20, p. 709.

Description: Trilete oval spore, partly depressed on sides. The trilete mark is
indistinct, the rays are straight. The exine is 2—3 p thick, infragranulate. On the
proximal surface are about 15—25 radial ribs, 0,5—1 p wide. They are partly
corroded toward the centre of the spore. Size: around 23 p.

Remark: The spore agrees in its morphological characters with the holotype,
only it is partly corroded.

Occurrence : Scarce; cross section Drnava — Pipitka, sample 1/13/76, dark
phyllites.

Stratigraphical range : Gedin-Lower, Spitzbergs (K. C. ALLEN).

cf. Emphanisporites
PI. LXXI, Fig. 10—11

Description: The spore is oval, with the exine 2 p thick. The surface is
graphitized ; the margins are exposed and show ribs and the spinose sculpture. Other
morphological signs are covered. Size : about 39 p.

Remark : The spores are dark ; their exposed sculptural elements and radial ribs
are indicative of the genus Emphanisporites.

Occurrence : Scarce; cross-section Drnava — Pipitka, 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, Pl. 39, Fig.
12—13, p. 227. ;

‘Description: 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 p.

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. ;

147



Occurrence : Scarce; cross section Drnava — Pipitka ; sample 1/12/76, dark
phyllites ; loc. Smolnik — Kompas II—III, lydites, 2001/78.

Stratigraphical 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
Pl. LXXIII, Fig. 2

1973: Camptozonotriletes caperatus n. sp. — Mc. GREGOR, PI. 7, Fig. 1—2, p.’52, 53.

Description: An oval-triangular trilete, zonate-camerate spore. The central
body is circular, about 50 p 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 zone and there it is very dense. The zone is 20—25u wide. The zone is
characterized by septum-like elements distant from one another about 10 u. 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 u.

Remarks : The spore differs from the original species in a smaller central body
and a somewhat wider zone. The zone margins are partly depressed. The spore is well
preserved. It is not graphitized.

Occurrence : Scarce; light-grey phyllites, loc. Smolnik — town, cliff No. 3.

Stratigraphical 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
PL. LXXI, Fig. 12

1965: Samarisporites inusitatus sp. nov. — ALLEN, PL 99, Fig. 7—9, p. 717.
1974: Samarisporites inusitatus ALLEN-MOREAU — BENOIT, PI. 14, Fig. 6, p. 198.

Description : Anoval-triangular trilete spore. Size: 60 . The size of the central
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area: 45 y, of the zone 15 p. Sculptural elements (fine “coni”) are well visible, dense
and form an incomplete reticulum.

Remark: The depicted spore is partly graphitized ; mainly the surface of the
central area is dark and the trilete mark so distinct on Samarisporites inusitatus
ALLEN, is not visible. The zone is partly damaged. It is likely that according to its
shape, size and sculptural elements the spore belongs to Samarisporites inusitatus
ALLEN. :

" Oeccurrence: Scarce, loc. Smolnik — Beckenhohe, occur, 2, sample 3a,
1993/78, lydites.

Stratigraphical 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).

Monopseudosacciti SMitH et BUTTERWORTH 1967
Grandispora HOFFMEISTER STAPLIN, and MALLOY 1955
Type species Grandispora spinosa HOFFMEISTER STAPLIN, and MaALLOY 1955

Grandispora cf. inculta ALLEN 1965
P1. LXXII, Fig. 1

1965: Grandispora inculta sp. nov. — ALLEN, PI. 103, Fig. 7—9, p. 734
1974: Grandispora inculta ALLEN 1965 — MoREAU-BENoIT, Pl. 14, Fig. 7, p. 199.

Description : A circular trilete spore, with distinctly delimitated central body
and zone. Size of central body: 55 u: width of zone: 25 u; size of spore: around
85 . The trilete mark is indistinct ; the rays overlap the body diameter. The exine is
covered with minor dense grains. The central body has an oval rim which is like to be
secondary, formed by depression. The zone margin is partly damaged.

Remark : The spore is quite well preserved. It is ranged to Grandispora inculta
ALLEN on the basis of the shape of body and zone, sculptural elements and indistinct
Y-mark.

Occurrence : Scarce; dark phyillites, sample 1/12/76, cross section Drnava —
Pipitka.

Stratigraphical range : Givet-Spitzbergs (K. C. ALLEN 1965), Middle Siegen
— Ems — Armoric Massif (A. Moreau-BENOIT 1974).

Rhabdosporites RICHARDSON 1960
Type species Rhabdosparites langi (EISENACK) RICHARDSON

«f.Rhabdosporites parvalus RicHARDSON 1965
Pl. LXXII, Fig. 2
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1964: Rhabdosporites parvulus sp. nov. — RICHARDSON, P1. 93, Fig. 5—6, p. 588.
1974: Rhabdosparites parvulus 1965 — MOREAU-BENaIT, Pl. 15, Fig. 4, p. 202.

Description : A trilete spore composed of the central body 55—70 p large, and
the zone damaged by metamorphosis. It is preserved in fragments, 15—25 p wide.
The size of the spore is about 95 p. The trilete mark is well visible. Its rays are straight
and extend to the body margins. The original sculpture of the spore body and of the
zone 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 central body and the course
of the zone. Sculptural elements are partly visible.

Occurrence : Scarce ; light-grey phyllites, loc. Smolnik-town, cliff No. 3, sample
3b.

Stratigraphical range: Upper Eifel and Givet — NE Scotland (J. B. RI-
CHARDSON 1965), Givet-Belgium (K. M. LELE et M. STREEL 1969), Ems in France —
Armoric Massif (A. Moreau-BenoiT 1974).
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Paulina Snopkova

Spodnodevénske palinomorfy z drnavského sivrstvia gelnickej skupiny
Spissko-gemerského rudohoria

Resumé anglického textu

V predloZenej prici sa zaoberam morfologickym opisom palinomorf z drnavského sivrstvia gelnicke;j
skupiny Spissko-gemerského rudohoria.Na ziklade opisanych31druhovaichstratigrafického diapazonu
som zistila, Ze palinomorfy nijdené v spodnejsich ¢astiach drnavského suvrstvia (na lokalite Smolnicka
Huta, Smolnik), st rozdirené v spodnom devone (gedin—siegen). Vyssie leZiace suvrstvie, ktoré sa
vyskytuje na lokalitich od Smolnickeho Myta na juh (v izemi od Beckengrundu, Pipitka az Drnava),
maji okrem druhov typickych pre spodny devon aj pocetnejsie druhy, ktoré umoznuji zaradif vysSie ¢asti
drnavského sivrstvia do vrchnej éasti spodného devonu (ems). Uvedené vysledky boli kontrolované aj
histogramami po&etnosti, poukazujiice na koncentraciu palinomorf v siegene aZ emse.

Na ziklade doterajsich geologickych vyskumov bola v oblasti gemerika O. FUSANOM—M.
MA3SKOM—V. ZouBKOM (1955) stanovena spisskd faza. Autori vychadzali z predpokladu, Ze sedimenta-
cia gelnickej skupiny sa ukonéila silirom a nadloZny sedimentaény cyklus rakoveckej skupiny sa za¢ina
devénom. Podla uvedeného nazoru spisska faza by zapadala do mladokaledonskeho vrasnenia. Avsak
z vy$Sie uvedenej palinologickej analyzy vyplyva, Ze najvysSie (drnavské) suivrstvie gelnickej skupiny patri
uz k spodnému devonu. V désledku tejto skutoénosti je nutné posunif aj tzv. spiSski fazu vysdie. Do
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uvahy prichddza mladsia fiza vrisnenia, spojend s ranobretonskymi tektonickymi pochodmi. Tito
skuto¢nost by potvrdzovali aj palinologické vysledky z vrtu Blhovce (FV—1). (juzné Slovensko, oblast
Safarikova). V tomto vrte v podlozi terciérnych sedimentov bol identifikovany vek metasedimentov na
stredny aZ vrchny devon (givet—frasen). Ich korel4ciou so staropaleozoickymi horninami gemerika (P.
SNOPKOVA — §. BAJANIK 1979) sii metasedimenty z vrtu FV-1 najpravdepodobnejsie stratigrafickym
ekvivalentom metasedimentov rakoveckej skupiny. Poukazuji na to aj paleontologické a palinologické
vysledky z vrtu Zeleny Héj (ZH-1, Podunajské niZina), kde z vipencov bol stanoveny strednodevonsky
vek (A. BIELY — A. KULLMANOVA 1979), z lyditov taktieZ stredny devén (P. SNOPKOVA 1979). Stredny
a vrchiny devén bol zisteny aj v pohoriach Szendré a Uppony (K. BALOGH 1964, K. BALOGH — L.
Korossy 1974), kde je obzvlast vyrazna karbondtova sedimentécia v strednych &astiach sivrstvia.

Vek sedimentov rakoveckej skupiny sa doposial nepodarilo palinologicky preukazaf, hoci zo severnej
Casti gemerika bol odobrany va&si poéet vzoriek. Vrchna hranica sedimentov rakoveckej skupiny je
dolozend vo valinovom materidli sedimentov dobSinskej skupiny. V ochtinskom stvrstvi na lokalite
Ochtina sa zistilo, Ze vrasnivo-metamorfné pochody, ktoré postihli sedimenty rakoveckej skupiny, si
pred visénom (H. KOZUR — R. MOcK, — H. MOSTLER 1976), teda sedimenty rakoveckej skupiny si
starsie ako breténske vrasnivo-metamorfné pochody.

Explanations to Plates LXIX—LXXIV
(microphotographs are magnified 1000x)

Plate LXIX

1 cf. Baltisphaeridium guillermi CRAMER, loc. Smolnicka Huta — Ober der Kirche, lydites, inv. No.
635/79

2 cf. Veryhachium valientae CRAMER, loc. Smolnicka Huta, lydites, inv. No. 636/79

3—4 Veryhachium cf. helenae CRAMER, loc. Smolnicka Huta — Ober der Kirche, lydites, inv. No.
635/79, Smolnicka Huta, lydites, inv. No. 636/79

5—b6 cf. Veryhachium minutum DOWNIE, loc. Smolnik-Markscheidergrund, lydites, occur. 3, sample 1 d,
inv. No. 247/78, loc. Smolnicka Huta, lydites, inv. No. 636/79

7—8 Synsphaeridium cf. sorediforme TIMOFEEV, loc. Uhorna — Kotlinec — Velky Beckengrund,
graphitic phyllites, sample No. 2b, inv. No. 487/79

9 ? Micrhystridium raspa (CRAMER) DEFLANDRE et DEFLANDRE — RIGAUD, loc. confluent of Velky and
Maly Beckengrund, lydites, sample No. 8a, inv. No. 500/79

10 cf. Micrhystridium lapellum LOEBLICH et WICANDER, loc. Smolnicka Huta — Ober der Kirche,
lydites, V 4467/79, inv. No. 635/79

11 Cymatiosphaera cf. pavimenta (DEFLANDRE), DEFLANDRE, loc. Smolnicka Huta, lydites, inv. No.
636/79

12 cf. Cymatiosphaera multisepta DEUNFF, cross section Drnava — Pipitka, sample 1/1/76, dark lydites

13—14 Brochopsophosphaera cf. diligens var. parva TSCHIBRIKOVA, loc. Uhorna — Kotlinec, Velky
Beckengrund, graphitic phyllites, sample 2b, inv. No. 487/79

15 cf. Dictyopsophosphaera polygonia (STAPLIN) TSCHIBRIKOVA, cross section Drnava — Pipitka,
sample 1/1/76, dark lydites, loc. Smolnik — Markscheidergrund, occur. 3, sample 1b, lydites 1996/78,
Inv. No. 245/78

16 cf. Dictyopsophosphaera, cross section Linke§ — Pipitka, sample 2 I11/26/77, dark lydites

17 Leiotriletes cf. simplex NAUMOVA, loc. Smolnik — Kotlinec, occur. 8,2003/78, inv. No. 252/78, dark
phyllites

18 Retusotriletes cf. insperatus var. gracilis TSCHIBRIKOVA, loc. Smolnik — Beckenhéhe, occur. 4,
sample 1a, 1999/78, inv. No. 248/78, lydites.

Plate LXX

1 Retusotriletes cf. divulgatus TSCHIBRIKOVA var. plicatus TSCHIBRIKOVA, loc. Smolnik, Kompas II—III,
sample 2001/78, inv. No. 250/78, lydites

2 Verrucosisporites ? polygonalis LANNINGER, loc. Smolnik — Beckenhdhe, occur. 2, sample 3a,
1993/78, inv. No. 242/78, lydites
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3—4 cf. Perotriletes microbaculatus var. attenuatus RICHARDSON — LISTER, cross section Drnava —
Pipitka, sample I/1/76, dark lydites, loc. Smolnik — Kompas II—II,2001/78, inv. No. 250/78, lydites

5 Punctatisporites cf. solidus NAUMOVA, cross section Drnava — Pipitka, sample 1/12/76, dark lydites

6 cf. Retusotriletes insperatus var. gracilis TSCHIBRIKOVA, cross section Drnava — Pipitka, sample
1/13/76, dark phyllites

7 cf. Camptotriletes dubius Mc GREGOR, cross section Drnava — Pipitka, sample 1/13/76, dark lydites

8 Acanthotriletes parvispinosus NAUMOVA var. rotundus TSCHIBRIKOVA, loc. Smolnicka Huta, inv. No.
637/79, lydites

9 Dictyotriletes cf. peculiaris TSCHIBRIKOVA, cross section Linke§ — Pipitka, sample 2 I111—26/77,
lydites

10 Dictyotriletes peculiaris TSCHIBRIKOVA, cross section Drnava — Pipitka, sample 1/13/76, dark lydites

Plate LXXI

1 Acanthotriletes aff. denticulatus NAUMOVA, loc. Smolnik — Markscheidergrund, occur. 3, sample Id,
1998/79, inv. No. 247/78

2 cf.Acanthotriletes parvispinosus NAUMOVA cross section Drnava — Pipitka, sample 1/13/76, dark
phyllites

3—4 ? Apiculiretusispora cherata RICHARDSON — LISTER, loc. Smolnik — Kompas II-I1I, sample No.
2601/78, inv. No. 250/78

5 cf. Apiculiretusispora cherata RICHARDSON-LISTER, loc. Smolnicka Huta — Ober der Kirche, inv. No.
684/79, lydites

6 cf. Emphanisporites minutus ALLEN, cross section Drnava — Pipitka, sample 1/13/76, dark lydites

7 Dibolisporites cf. quebecensis MC GREGOR, cross section Drnava — Pipitka, sample 1/16/76, dark
phyllites

8 cf. Dibolisporites quebecensis MC GREGOR, loc. Uhornd — Kotlinec, Velky Beckengrund, sample 2c,
inv. No. 488/78, graphitic phyllites

9 Dibolisporites cf seifeliensis (LANNINGER) MC GREGOR, loc. Smolnik — Kompas I-I1I, 2000/78, inv.
No. 249/78, lydites

10—11 cf. Emphanisporites, cross section Drnava — Pipitka, sample 1/12/76, dark phyllites

12 of. Samarisporites inusitatus ALLEN, loc. Smolnik — Beckenhéhe, occur. 2, sample 3a, 1993/78,
lydites

Plate LXXII

1 Grandispora cf. inculta ALLEN, cross section Drnava — Pipitka, sample I/ 12/76, dark phyllites

2 cf. Rhabdosparites parvulus RICHARDSON, loc. Smolnik-town, cliff No. 3, sample 3b, light-grey
phyllites

Plate LXXIII

1 cf.Bullatisporites bullatus ALLEN, cross section Linke§ — Pipitka, sample I—III — 27/77, dark
phyllites

2 cf. Camptozonotriletes caperatus MC GREGOR, loc. Smolnik-town, cliff No. 3, light-grey phyllites

Plate LXXIV

1—3 Structural kerogen, cross section Drnava — Pipitka,

4 Undetermined globular body, cross section Drnava — Pipitka
5 Structural kerogen, cross section Drnava — Pipitka
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Zapadné Karpaty, sér. paleontolégia, 9, P. 155—164, Geol. Ust. D. Stira, Bratislava, 1984

Jarmila PapSova — Ludovit Gaal

Conodonts from Pelsonian-Cordevolian basinal
limestones of Cho¢ and Silica nappes
3 text-fig., 4 Pls. (LXXV—LXXVIII), Slovak summary

Abstract. The authors present characteristic and comparison of Conodont assemblages from facies of
basinal limestones of the Cho¢ and the Silica nappes in the Nizke Tatry Mts. and the Slovenské rudohorie
ore mountains (localities Zamostie and HruSovo). The microfacies pattern of the Reifling or Nadaska
limestones of the studied localities is indicative of a depositional environment with a slightly deepened sea
floor of the shelf area.

Introduction

Thorough study of the character and distribution of Mesozoic basinal sediments is
significant for reconstruction of depositional area and for interpretation of distribu-
tion of large tectonic units. The study of conodont macrofauna is one of the most
suitable methods of reliable correlation and determination of stratigraphic range of
basinal limestones. It is, however, necessary to study more cross sections. This is the
initial work on this problem in the area of study. We chose two cross sections in
limestones of the Cho¢ and the Silica nappes on the localities Zamostie and Hrusovo
in the Nizke Tatry Mts. and in the Slovenské rudohorie ore mountains.

Locality Zamostie

It is in the southern part of the Nizke Tatry Mts., NW of the village Dubova, on the
right side of a deep-cut valley toward Stefinka (B. M. 499.1) and extends about 50 m
higher into the valley in the road bent on the left side (Fig. 2).

In the cross section is a complex of the Reifling limestones of the Biely Vih
Group of the Cho¢ nappe (A. BieLy1960, A. BieLy — O. Miko 1978) which was the
main topic of our study. In the basement of the Reifling limestone complex is a thick
dolomite complex. The limestones are overlain by the Lunz Member.

The cross section represents one of stratigraphically complete sequences of the
Cho¢ nappe. It was already studied by several geologists (J. ParsovA 1980, J.

RNDR. J. PApPSOVA, CSc., Geologicky listav Dionyza Stiira, Mlynsk4 dolina 1, Bratislava, RNDR. L.
GAAL, KU §t. pam. starostlivosti a ochr. prir., stred., 98 401 Luéenec.

155



Fig. 1 Sketch map of conodont localities Zamostie and HruSovo (Choé and Silica nappes).

PapsovA — J. PEVNY 1982, J. PapsovA in O. JENDREJAKOVA et al. 1981). The results
are complemented and precised.

Biostratigraphic characteristic of the cross section

Dominant are three lithotypes:

1. Dark organodetrial limestones (sample 0 — microsparite, the so-called
“black formation” in the sense of J. MicHALIK 1979 in O. JENDREJAKOVA et al. 1981)
containing plentiful organisms of various animal groups, mainly benthic organisms
(Bivalvia, Gastropoda, Brachiopoda) and remains of echinoderms, fish, less juvenile
stages of ammonites, foraminifers (the assemblage with Pilammina densa PANTIC —
K. Borza 1970), holothurians, ostracods, a. 0. Among conodonts are plentiful :
Neospathodus kockeli TATGE, Gondolella bulgarica (Buburov et STEFANOV), G.
hanbulogi (Supar et Bupurov). They are indicative of the Pelsonian age.

2. Dark-grey organodetrital limestones (sample 2) ‘““ash-grey” clastic limesto-
nes” (J. MicHALIK in O. JENDREJAKOVA et al. 1981) with similar plentiful macro-
and microfauna with Bivalvia dominant. Microfacies of the complex is biomicrospa-
rite with intraclasts (packstone ; bioclasts and intraclasts are close to one another
with a narrow sparite part between them), or echinoderm biomicrosparite with
unrounded or partly rounded bioclasts of echinoderm columnalia in the upper part.
There are also profiles of foraminifers, shells of bivalves and globochetes, as well as
scarce pellets. Conodonts are represented by Gondolella constricta MOSHER et
CLARK, G. cornuta (Bubpurov et STEFANOV), G. hanbulogi (SupAR et BuDUROV) with
frequent ramiform specimens, and indicate the Pelsonian — Illyrian to Illyrian
boundary. The lack of Pelsonian forms is rather indicative of the Illyrian age, the
zone ‘‘constricta A”.

3. Grey sheety limestones with frequent cherty concretion or cherts in size of
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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 (Bubpurov et STEFANOV), scarce Gladigon-
dolella tethydis (Huckriepe), Gondolella constricta MosHER et CLARK and scarce G.
pseudolonga MieTT0, 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(Bupurov). 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—38) 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 (Bupurov), G.
foliata inclinata Kovacs (quite frequent), Gladigondolella malayensis malayensis
Nocami and Metapolygnathus mungoensis (D1EBEL) (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 SiO;. 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 (Calcisphaera) and
sporadical pellets.

In this level scarce (Gladigondolella tethydis (HUuckRrIEDE) in fragments, Gondo-
lella foliata inclinata KovAcs, stratigraphically significant form G. polygnathiformis
Bupurov et STEFaNovV (indicative of Upper Triassic age of the formation, Cordevo-
lian), Gladigondolella malayensis malayensis NoGgami, 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 Hrusovo

The locality is in the southern part of the Slovenské rudchorie ore mountains
(Zeleznické predhorie foothills) on the western margin of the Drienéany karst,
10 km NNE of Rimavska Sobota (Fig. 3). The studied cross section runs through
clints of Triassic limestones along the eastern periphery of the village Hru$ovo, on
the western slope of the limestone high. Middle Triassic limestones of the area are
ranged to the Spanie Pole syncline (in the sense of M. MAHEL 1954) of the Silica
nappe. The syncline is in the form of a carbonate block thrust over plastic Lower
Triassic schistose formations. The carbonate sequence of the area was thoroughly
studied by L. GAAL (1982). He also examined conodonts. The base of the carbonates
consists of Gutenstein limestones overlain by an almost continuous sequence up to
the Upper Norian.

Biostratigraphical characteristic of the cross section

The cross section commences with Steinalm limestones passing into basinal limesto-
nes toward the overlier (Nddaska and Reifling limestones). The sequence of basinal
limestones terminates with a complex of lightgrey Wetterstein limestones.

Steinalm limestones

Nine samples were taken from the cross section for thin sections ; one of them for
conodont microfauna. The limestones are light-grey, partly pinkish, and represent
shallow-water sedimentation of a calm environment. Higher up is a layer of grey
fine-grained limestones with scarce conodont microfauna.

Microfacies of Steinalm limestones of the studied cross section is mostly microspa-
rite with frequent pellets, occasional pelsparite or pelmicrite. Microscopical pattern
is inhomogeneous with frequent clusters of micrite, pelmicrite and sparite nests
among them. According to DuNHAM's (1962) classification it represents packstone.
Intraclasts were only in one layer — there it was intrasparite or intrapelsparite.
Bioclasts occur in incontinuous horizons. They are represented by shells of bivalves,
foraminifers (in sample 1/70 are frequent meandrospires), less frequent bioclasts of
dasycladaceans, rests of echinoderms, ostracods and globochetes.

Poorly preserved conodonts were only in a darker layer (sample 1/100). There
were several samples of ramiform conodonts of the genus Neohindeodella.

N4daska limestones

The approximately 40—50 m thick complex consists of variegated Nadaska limesto-
nes; in its upper part are also light-grey limestones without conodonts. The Nidaska
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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 Nddaska 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 facies in the upper part of the complex does not
differ substantially from typical Nddaska limestones, frequent are only sparite nests
among micrite clusters.

In some places the Nddaska 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 (Supar et Bupurov). Well
developed specimens of Gondolella excelsa together with Gladigondolella tethydis
(HuckrIeDE) occur in the whole length of the Nadaska 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” have a narrow platform and partly
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rounded back part. Teeth are only partly grown together, carina is somewhat higher
on some, mainly juvenile forma. After having recovered more specimens, we regard
also the two specimens depicted by L. GAAL (1982) in PIl. XI, Fig. 4—6 as G.
constricta, and not G. mombergensis.

The problem of the age of the lower part of the Nddaska limestone complex is not
solved reliably. The lower boundary of all species mentioned may extend to the
Uppermost Pelsonian (the upper part of the zone with Balatonites balatonicus — in
the sense of S. KovAcs — H. Kozur 1980). The upper part of the Nddaska limesto-
nes without Gondolella constricta is indicative most likely of the Uppermost Fassa-
nian — the zone ““Protrachyceras curionii”. They do not surpass the upper boundary
of the zone, since in their overlier — in the Reifling limestones — already the
Longobardian species (Gladigondolella malayensis malayensis Nocami, Gondolella
foliata foliata (Bupurov) appear. They are absent in the Nddaska limestones.

Reifling limestones

They are represented by a complex of dark-grey slab-like limestones with scarce (out
of the cross section) cherts, in the overlier of the Nadaska limestones.

From microfacies view most frequent is pelmicrite or biopelmicrite, occasional
small nests of sparite. Micrite is concentrated in clusters. Bioclasts consist mostly of
bivalves (also filaments), globochetes, ostracods, less frequently foraminifers,
Aeolisaccus sp., profiles of sponge spicules.

Conodonts from Reifling limestones of the cross section were studied from six
samples. Gladigondolella tethydis (HUCKRIEDE) is present almost in the whole length
of the limestones. Poorly preserved Gondolella cf. excelsa (MosHER) occurred only
in the sample 3/17.

Two samples from the lower part of the complex (3/2 and 3/17) contained
Gladigondolella malayensis malayensis Nogami or G. cf. malayensis malayensis
NocGami. They were not in the upper part of the complex. On the base of Reifling
limestones (sample 3/2) appeared thicker fragments of the back part of the platform
of the type “Gondolella navicula”. ,

In the whole length of the cross section of Reifling limestones occur forms close to
the species Gondolella foliata foliata (Bupurov) or its fragments. G. aff. foliata
foliata, present in the sample 3/89 (= RS 526, by L. GAAL 1982, p. 34) is most likely
a hyperadult specimen. The sample 3/36 contained 1 specimen of microproblematic
Irinella canalifera (KrisTAN — ToLLMANN). Higher parts of the Reifling limestone
complex are poor in conodonts. The sample 3/68 contains only ramiform types ; the
sample 3/89 contains Metapolygnathus mungoensis (DieBeL). All samples contain

assemblages of fish teeth and scales, sponge spicules and sclerites of holothurians. .

" The presence of Gladigondolella malayensis malayensis and its absence in the
underlying Nadaska limestones indicate that the lower b‘oundary of the Reifling
limestones of the cross section does not extend lower than the base of the
Longobardian. This is also indicated by fragments of G. foliata foliata.

The upper boundary of the Reifling limestones is still not clear. The absence of G.
polygnathiformis BuDUROV et STEFANOV indicates that it does not surpass the Upper
Longobardian. The Upper Longobardian age of the uppermost part of Reifling
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“ limestones (zone Protrachyceras archelaus) is proved-besides Metapolygnathus
mungoensis (sample 3/89) — also by Metapolygnathus mostleri (Kozur) out of the
cross section line (L. GAAL 1982).

Conclusions

The authors compared two profiles of basinal limestones of the Silica nappe and the
Cho¢ nappe. The comparison resulted in the following conclusions :

The conodont microfauna proved Pelsonian-Cordevolian basinal sedimentation
in the Biely Vah facies of the Cho¢ nappe. The limestones are overlain by the Lunz
beds from which no conodonts have been recovered so far. We do not regard basinal
sediments as deep-sea (geosynclinal) sediments. The deposited near the zone of the
reach of sea waves. It is indicated by frequent finds of bivalves with thicker walls and
by frequent intraclasts and bioclasts bound by sparite. Except the top part of the
cross section with biomicrite to biopelmicrite microfacies representative of deepe-
ning of the area and beginning of sedimentation of the Lunz beds, the most part of
the cross section consists of poorly sorted sediment (packstone or wackstone) with
frequent pellets and bioclasts of bivalves.

According to the conodont microfauna and character of microfacies the basinal
sedimentation commenced with the Nadaska limestones, most likely in the Illyrian.
Indications of slight deepening of the area appear in the Steinalm limestone complex
with a layer of darker limestones with micrite microfacies.

According to the latest results, in some parts of the Silica nappe the lower
boundary of the N4ddaska and also of the Reifling limestones extends to the Pelso-
nian (R. Mock 1980, .. GAAL — J. MELLo 1983). Basinal sedimentation lasts to the
end of the Longobardian. Out of the facies area of Slovenska skala (in the sense of L.
GaAL — J. MeLLO 1983) it represents the highest stratigraphical level of Reifling
limestones, so far known in the Silica nappe.

According to microfacies pattern, basinal limestones of the Silica nappe do not
originate in a deep-sea environment but represent a slight deepening of the sea floor
of the shelf zone. They are overlain by shallow-water Wetterstein limestones of the
carbonate platform. In the cross sections we found the following main differences in
conodont assemblages :

In the Choé¢ nappe all 15 samples taken were positive in conodonts and various
macro- and microfossils. All specimens were well preserved. Microfauna from the
Silica nappe was secondarily damaged, preserved in fragments, 14 samples from 27
were sterile.

In the cross section Zamostie and in other studied cross sections (J. PapsovA in J.
VozAr 1982), Gladigondolella tethydis or its associated ramiform elements appear
in the zone Aplococerasavisianus (Lower Fassanianin the senseof H. Kozur 1980;
Upper Illyrian in the sense of L. KrysTyn 1980) in an assemblage with Gondolella
pseudolonga MieTTO, KovAcs et Kozur. G. tethydis occurs sporadically. In the cross
section Hrusovo the species G. tethydis appears in the Illyrian. It is more frequent
here than in the cross section Zamostie. As a rule, it occurs in an assemblage with
Gondolella excelsa and G. constricta.
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Analysis of G. excelsashows differences in quality and quantity. G. excelsais much
more frequent in the cross section HruSovo of the Silica nappe than in the cross
section Zamostie in the Cho¢ nappe. Well preserved adult specimens are mainly in
the Nadaska limestones. Their presence in the Longobardian Reifling limestones is
not unambiguosly proved. In the Longobardian of both cross sections they are
replaced by G. foliata foliata which is partly transitional In the cross section Hrusovo
it is associated with G. tethydis and in the cross section Zamostie it always occurs
above the level containing G. tethydis.

¢
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Explanations to Plates LXXV—LXXVIII
Plate LXXV

1 Neospathodus kockeli TATGE — Zamostie 1.2/79, Pelsonian ; 50 .

2 Gondolella bulgarica (BUDUROV et STEFANOV) — Zamostie 1. 0/82, Pelsonian; 80x.
3—4 Gondolella hanbulogi (SUDAR et BUDUROV) — Zamostie 1. 0/82, Pelsonian ; 50x.
5 Gondolella constricta MOSHER et CLARK — Zamostie 1. 3/80, Fassanian; 75x.

6 Gondolella excelsa (MOSHER) juv. — Zamostie . 0/82, Pelsonian; 140x.
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7 Gladigondolella tethydis (HUCKRIEDE) — Zamostie 1. 4/80, Fassanian; 90x.
8 Gladigondolella tethydis (HUCKRIEDE) — Zamostie 1. 6/80, Fassanian; 50x.
9—10 Metapolygnathus mostleri Kozur — Zamostie 1. 7/79, Longobardian ; 9—140x, 10—130x.

Plate LXXVI

1—2 Gondolella foliata inclinata KovAcs — Zamostie 1. 7/80, Longobardian; 100x.

3 Gondolella foliata inclinata KovAcs — Zamostie 1. 10/80, Cordevolian; 50%.

4 Gondolella foliata foliata (BUDUROV) — Zamostie 1. 9/80, Longobardian; 50x.

5—7 Gondolella foliata inclinata KovAcs — Zamostie I1. 4/80, Cordevolian; 5—6 — 90x, 7 — 80x.

8—11 Gladigondolella malayensis malayensis NoGAM1 — HruSovo 3/17, Longobardian ; 8—10—50x,
11—60x.

Plate LXXVII
1 Neohindeodella sp. — Hrusovo 1/100, Pelsonian; 50x.
2 Gondolella cf. excelsa (MOSHER) juv. — Hru$ovo 2/1, Illyrian; 130x.
3 Hindeodella sp. — Hrusovo, 2/22, Illyrian; 50x.
4 Gondolella excelsa (MOSHER), — Hru$ovo 2/44, Illyrian; 40x.
5 Gondolella constricta MOSHER et CLARK — HruSovo 2/1, Illyrian; 60x.
6 Gladigondolella tethydis (HUCKRIEDE) — Hru$ovo 2/22, Illirian; 60x.
7 Gondolella constricta MOSHER et CLARK — HruSovo 2/22, Illyrian; 40x.
8 Gondolella constricta MOSHER et CLARK — HruSovo 2/22, Illyrian; 40%.
9 Gondolella excelsa (MOSHER) — HruSovo 2/22, Illyrian; 50%.
10 Gondolelia constricta MOSHER et CLARK — HruSovo 2/22, Illyrian; 40x.
11 Gondolella excelsa (MosHER) — Hrusovo 2/22, Illyrian; 50%.
12 Gondolella constricta MOSHER et CLARK — HruSovo 2/44, Illyrian; 70x.
13 Gondolella constricta MOSHER et CLARK — HruSovo 2/44, Illyrian; 70x.

Plate LXXVIII

1 Gladigondolella tethydis (HUCKRIEDE) — HruSovo 2/22, Illyrian; 30x.

2 Gondolella excelsa (MOSHER) — HruSovo 2/44, Illyrian; 30x.

3 Gladigondolella tethydis (HUCKRIEDE) juv. — HruSovo 2/44, Illyrian; 75x.

4 Gondolella constricta MOSHER et CLARK, juv. — Hru$ovo 2/44, Illyrian; 100x.
5 Neohindeodella triassica triasica (TATGE) — Hrusovo 2/65, Fassanian; 60x.

6 Dydimodella alternata (MosHER) — HruSovo 2/65, Fassanian; 70x.

7—8 Gondolella ecxelsa (MOSHER) — HruSovo 2/81, Fassanian; 100x.

9—11 Gondolella cf. foliata (BUDUROV) — Hru$ovo 3/2, Longobardian; 50x.

10 Gladigondolella tethydis (HUCKRIEDE), — Hrusovo 3/17, Longobardian; 40x.
12—14 Gondolella cf. excelsa (MOSHER) — Hru$ovo 3/17, Longobardian; 70x.
13 Metapolygnathus mungoensis (DIEBEL) — HruSovo 3/89 = RS—526, Longobardian; 70x.

Jarmila PapSovd — Ludovit Gaél

Konodonty z panvovych vipencov pelsénu aZ kordevolu
choéského a silického prikrovu
Resumé anglického textu

V predloZenej préci boli spracované dva profily panvovych vdpencov choéského a silického prikrovu,
z ktorych mozeme vyvodit nasledovné :

V bielovazskom vyvoji choéského prikrovu bola konodontovou faunou potvrden4 panvové sedimenta-
cia od pelsénu po kordevol s nedostatoéne vytriedenymi sedimentmi, ¢asto s pelitmi a bioklastami
lastirnikov.

V silickom prikrove na ziklade konodontovej mikrofauny a charakteru mikrofécii bola potvrdend
panvovi sedimenticia od ilyru do konca longobardu. Studované vapence majii tiez panvovy vyvoj, hoci
predstavujui len mierne prehibenie morského dna 3elfovej zény.
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Zipadné Karpaty, sér. paleontoldgia, 9, P. 165—172, Geol. Ust. D. Stira, Bratislava, 1984

Jozef Pevny

Conodonts and holothurian sclerites of the StraZzov nappe
north of Mojtin

2 text-fig., 2 Pls. (LXXIX—LXXX), Slovak summary

Abstract. In the presented paper are described Middle Triassic conodonts and holothurians from the
area north of Mojtin, from Schreyeralm type limestones underlying the Wetterstein limestones at the base
of the StraZov nappe in the StraZovské 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 Mojtin in the StraZovské 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 StriZzov 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. MaHEL (1983) in this area. In the
studied area geological investigations were performed by M. Krivy, to whom the
author is thankful for introduction to the localities. The assemblage of conodonts and
holothurian sclerites points to a Middle Triassic, Illyrian age. Together with
conodonts and holothurian sclerites fish teeth and scales, sponge spicules and
calcified ostracodes were found.
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Localities and their fauna

1. Eastern slope of Rokytnik, 230 m north of elev. p. 703, brownish limestones
underlying the Wetterstein limestones.

Conodonts: Gondolella excelsa (MosHER), Gondolella constricta MOSHER —
CLARK, Gondolella sp., Prioniodina venusta (HuckrieDg), 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 MosHeErR — CLARK points to an Illyrian age, the compound conodont
species Prioniodina venusta (Huckriepe) and Didymodella alternata (MOSHER) are
found from the Illyrian to Julian.

Dievéq
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Rohatin
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Rokytnik 1
807

Bérovg
685

Sketch-map of localities
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Holothurian sclerites : Theelia immisorbicula MosTLER, Theelia undata MOSTLER,
Acanthotheelia spinosa FrizzeLL — EXLINE, Tetravirga perforata MosTLER, Prisco-
pedatus ‘staurocumitoides MoOSTLER, Achistrum sp. These species indicate the
Illyrian.

Besides that fish teeth, calcified ostracodes, crinoid stems are found here.

2. 500 m west of elev. 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 elev. k. 684, strip of light-pink limestones.

From conodonts Gondondolella excelsa (MosHER), Gondolella constricta MOSHER
— CLARK, Prioniodina venusta (Huckriepe), 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 (Huckriepe) 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 GutscHIick; 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 elev. p. 723, west of mill Uhliska, thin-platy, compact, pinkish,
yellowish, buff limestones.

From conodonts Prioniodina venusta (HUuCkRIEDE) 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 elegantula STAUFFER — PLUMMER, 1932, Upper Carbonife-
rous, North America.

Gondolella excelsa (MosHER 1968)
Pl. LXXIX, Figs. 1—3, 8, 9, 13, 14
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1965 Gondolella navicula HUCKRIEDE, K. BUDUROV — S. STEFANOV, tab. 2, fig. 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 — WANG ZH1— HAU, p. 405, tab. 5,
fig. 1—S5, 16.

1979 Neogondolella excelsa (MOSHER), P. MIETTO — M. PETRONI, p. 9, tab. 1, fig. 2.

1982 Gondolella excelsa (MOSHER) — L. GAAL, 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 distinct at the
anterior margin, toward the posterior margin fusing, not reaching the platform
margin. At the aboralsside is an elevated keel, not very broad, the pit is medium 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.

Stratigraphic and geographic range: Upper Pelsonian to Lower Longo-
bardian, most abundant in the Illyrian in the Nothern and Southern Alps, Balkans,
Turkey, Tibet, in North America ( Nevada) in the lowermost Carnian ; in the West
Carpathians, in the Pelsonian to Illyrian — Jazov¢ie, Jasenie, Illyrian — Markovica,
Ilavka, Predhorie, Beckov, Trstend near Rajec, Malind Brdo, Liptovskd Reviica,
Zamostie, Jasenie, Gombasek, Bérc.

Gondolella constricta MosHeER — CLARK, 1965
Pl. LXXIX, Figs. 5—6, 12

1965 Gondolella constricta— L. C. MOSHER — D. L. CLARK, p. 560, tab. 65, fig. 11,14,15,18,19,21,
22,24,25.

1966 Gondolella constricta— D. L. CLARK — L. C. MOSHER, p. 390, tab. 47, Fig. 1—3, 5, 6.

1976 Neogondolella constricta MOSHER et CLARK — WANG CHENG-YUAN — WANG ZHI — HAU, p. 407,
Tab. 4, Fig. 8—13.

Remarks: 4 specimens. The platform is narrow, broadest in one third to half
from the posterior end, toward the anterior end gradually narrowing, constricted in
the posterior part. The carina is higher than usually in Gondolella constricta, the
denticles are fused, at one younger specimen more discrete. On the aboral side is
a largely raised and narrow keel with a quite large and elongated pit at the posterior
end.

Stratigraphic and geographic range: Upper Pelsonian to Fassanian in the
Northern Alps, Balkans, Hungary, Upper Anisian in North America; in the West
Carpathians, in the Illyrian to Pelsonian — Jazov¢ie, Illyrian — Markovica,
Predhorie, Trstena near Rajec, Liptovskd Reviica, Zamostie, Jasenie, R4ztoka.

Gondolella sp.
Pl. LXXIX, Figs. 10, 11

Remarks: 2 specimens, incompletely preserved with broad platform, straight
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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 aboralsside isa very
broad, flat keel, with small pit.

HOLOTHURIOIDEA

Theelia SCHLUMBERGER 1890
Type species Chirodota undulata SCHLUMBERGER, Eocene, France.

Theelia undata MOSTLER
Pl. 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. STEFANOV, p. 47, tab. 1, fig. 19

1978 Theclia undata MOSTLER — A. GAZDzICKI — H. KOZUR, R. MOCK, J. TRAMMER, p. 364, tab. 51,
fig. 89, tab. 52, fig. 1.

Remarks: 4 specimens. The outer margin is very undulate. Over every spoke
interarea the margin is highly convex, above every spoke deepened. The central
portion is relatively small. The spokes are widening to the margin, number of spokes
7—10.

Theelia serta SPECKMANN is probably a younger synonym of Theelia undata
MOSTLER.

Stratigraphic and geographic range: Anisian to Cordevolian, most often
in the Illyrian, in the Northern Alps, Balkans, Turkey; in the West Carpathians —
Trstend near Rajec, Markovica, Ilavka, Beckov, Malin6 Brdo, Liptovskd Reviica,
Liptovskd Osada, Zamostie, Jasenie, Predajna, Raztoka.

Acanthotheelia FrizzeLL — EXLINE, 1955
Type species Acanthotheelia spinosa FrizzeLL — EXLINE, Triassic, Southern Alps.

Acanthotheelia spinosa FrizzeLL — EXLINE, 1954
PL. LXXX, Fig. 5, 10, 12

1954 Acanthotheclia spinosa FRizzELL and EXLINE, new species, p. 112, tab. 6, fig. 7—S8.

1968 Acanthotheelia spinosa FRIZZELL — EXLINE, H. MOSTLER, p. 25, tab. 4, fig. 6, tab. 6, fig. 1.

1968 Acanthotheelia spinosa FR1ZZELL — EXLINE, P. SPECKMANN, p. 213, text-tab. 4, fig. 5, 6, text-tab.
5, fig. 1—2, 4—35.

1970 Acanthotheelia spinosa FR1ZzELL — EXLINE, S. A. STEFANOV, p. 45, tab. 1, fig. 13.

1978 Acanthotheelia spinosa FR1ZZELL — EXLINE, A. GAZDICKI, H. KOZUR, R. MOCK, J. TRAMMER, p.
360, tab. 49, fig. 2, 3.
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Remarks : 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 central portion is large.

Stratigraphic and geographic range : Illyrian to Cordevolian in the Alps,
Hungary, Dinarides, Balkans, Turkey; West Carpathians: Beckov, Markovica,
Malind Brdo, Liptovskd Osada, Zamostie, Jasenie.

Conclusion

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
Zone in the sense of the division of S. KovAcs — H. Kozur (1980), because
Gladigondolella tethydis (Huckriepg) indicating the Aplococeras avisianus Zone,
Lower Fassanian in the sense of S. KovAcs — H, KozuUR, is still not present here.
Macrofauna has not been found in the mentioned Schreyeralm type limestones at the
described localities.
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Jozef Pevny

Konodonty a sklerity holotirii strazovského prikrovu
severne od Mojtina

Resumé anglického textu

V severnom okoli Mojtina v StraZovskych vrchoch vystupuje pruh vdpencov schreyeralmského typu,
v ktorych sa na niekolkych miestach naslo spolo¢enstvo konodontov a skleritov holotirii. Vipence
schreyeralmského typu sa vyskytuji na baze strazovského prikrovu v podloZi wettersteinskych vdpencov.
Si to zltkasté, ruZzovkasté, hnedasté, celistvé vipence, miestami s hfuzami. Mapovacie prace robili v tejto
oblasti: J. HANACEK (1976) a M. MAHEL (1983). Geologicky vyskum tu robil M. Krivy, ktorému je autor
vdaény za uvedenie na lokality. Spoloéenstvo konodontov a skleritov holotirii je strednotriasové, ilyrske-
ho veku. Pochéddza zo $tyroch lokalit: 1. vychodny svah Rokytnika, 230 m severne od k. 730; 2500 m
zapadne od k. 684 ; 3 . 500 m vychodne od k. 684 ; 4 . 600 m vychodne od k. 723, z. od mlyna Uhlisk4.
Spolu s konhodontmi a skleritmi holotidrii sa nasli zuby ryb, Supiny ryb, osteokriny, ihlice hubiek
a kalcifikované ostrakédy.

Z konodontov boli uréené platni¢kovité druhy Gondolella exselsa (MOSHER), Gondolella constric-
ta MOSHER-CLARK, Gondolella sp., ozibkované druhy Prioniodina (Cypridodella) venusta (HUCKRIE-
DE), Prioniodina (Cypridodella) muelleri (TATGE), Didymodella alternata (MOSHER), Lonchodina
posterognathus (MOSHER), Ozarkodina tortilis TATGE, Enantiognathus ziegleri (DIEBEL), Hindeodella
(Metaprioniodus) suevica (TATGE). Z holotiirii sa nasli Theelia immisorbicula MOSTLER, Theelia undata
MOSTLER, Acanthotheelia spinosa FR1ZZELL- EXLINE, Kuehnites spiniperforatus (ZAWIDZKA), Tetravir-
ga perforata MOSTLER, Priscopedatus staurocumitoides MOSTLER, Priscopedatus tyrolensis MOSTLER,
Priscopedatus triassicus MOSTLER, Eocaudina subhexagona GUTSCHICK ; CANIS — BRILL, Achistrum sp.,
Calclamna sp. i

Stratigrafické rozpatie platni¢kovitych konodontov Gondolella excelsa (MOSHER) je vrchny pelson az
spodny longobard, Gondolella constricta MOSHER — CLARK vrchny pelsén aZ fasan, oziibkovanych
konodontov Prioniodina (Cypridodella) venusta (HUCKRIEDE), Didymodella alternata (MOSHER),
Lonchodina posterognathus (MOSHER) je ilyr az jul, skleritov holotiirii Acanthotheelia spinosa (FRIZZELL
— EXLINE a Theelia undata MOSTLER ilyr aZ kordevol. Napriek tomu pokladdm vek uvedenych asociicii
konodontov a skleritov holotiirii za ilyrsky, zodpovedajici z6ne excelsa v zmysle ¢lenenia S. KOVACSA —
H. Kozura (1980) preto, lebo sa tu nevyskytuje Gladigondolella tethydis (HUCKRIEDE), ktord by uz
poukazovala na pritomnost zény Aplococeras avisianus — spodny fasan v zmysle S. KovAcsa — H.
KozURA. Makrofauna sa na uvedenych lokalitich nenasla.

171



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, 110x.
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, 100.
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%.
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, 90%.

2 Prioniodina (Cypridodella) muelleri (TATGE), Illyrian, locality 3, 120x.
Prioniodina venusta (HUCKRIEDE), Illyrian, locality 3, 100x.
Lonchodina posterognathus (MOSHER), lllyrian, locality 3, 60X.
Acanthotheelia spinosa FR1ZZELL — EXLINE, Illyrian, locality 2, 100X.
Calclamna sp., Illyrian, locality 3, 100x.

Tetravirga perforata MOSTLER, lllyrian, locality 1, 50x. .
Kuehnites spiniperforatus (ZAwWIDZKA), Illyrian, locality 2, 100x.
Priscopedatus tyrolensis MOSTLER, Illyrian, locality 3, 100x.

10 Acanthotheelia spinosa FR1ZZELL — EXLINE, Illyrian, locality 2, 100
11 Theelia undata MOSTLER, Illyrian, locality 1, 150x.

12 Acanthotheelia spinosa FR1zzELL — EXLINE, Illyrian, locality 1, 150x.

Voo bdW

Photo by K. Sebor
The material is deposited in the collections of the Dionyz Stir Institute of Geology in Bratislava.
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Zipadné Karpaty, sér. paleontoldgia, 9, P. 173—178, Geol. Ust. D. Stira, Bratislava, 1984

Margita Vanova

Remarks on Discocyclina andrusovi
Cizancourt 1948 emend (CSSR, Bojnice)

1 text-fig., 2 Pls. (LXXXI—LXXXII), Slovak summary

Abstract. In 1948 M. DE CIZANCOURT found a new species in samples from the Bojnice spa and denoted
it as Discocyclina andrusovi.The description did not comprise characteristic of the equatorial section of
the forms A, B, and the Plates were imperfect in print. Here the complementary paleontological
description is presented with diagnostic values measured on original material of M. DE CIZANCOURT.

In 1948 M. pe CizancourT published results of evaluation of larger foraminifers she
had obtained from D. ANDRUSOV, in the article, ‘“Nummulitidae et Orbitoidae de
I’éocéne de Bojnice — les Bains prés Prievidza, Carpathes Slovaques. The assembla-
ge comprised plentiful nummulites, assilines, scarce discocyclines and a specimen of
the species Actinocyclina radians. Nummulites were represented by Nummulites
millecaput Bousee, Nummulites gallensis (Hemm) and Nummulites striatus (BRUGU-

Scetch map of locality

RNDR. M. VANOVA, CSc., Geologicky iistav Dionyza Stiira, Bratislava.
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IERE), assilines were represented by Assilina exponens (SOWerBY). Among discocyc-
lines besides Discocyclina nummulitica (GuMBEL), Discocyclina varians (KAUE-
MANN), M. pE CizancourT found a new species and denoted it as Discocyclina
andrusovi. Because of the lack of suitable material 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 series of lateral chambers and their height. The description of the
form B comprises data on test dimensions, the ratio of diameter and test thickness,
size of granules ; the description of axial section comprises number of series 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. BRONNIMANN's specimens Discocyclina aff. varians
(KAUFFMANN) as identic with Discocyclina andrusovi CizaNcoURT. According to him
they are closer to Discocyclina papayracea (BOUBEE).

M. NeuMANN (1958) says in connection with Discocyclina aff. varians (KAUFMANN)
from Forte San Felice, that M. pe 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. KoHLer (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 literature comprises
various forms. He found specimens of the species in material from the original
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. KOHLER gave me original material of M. pE 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).

174



Discocyclina andrusovi CizANcoUrT 1948

Form A
Pl LXXXI

1948 Discocyclina (Discocyclina) Andrusovi sp. nov., Forme A—M. DE CIZANCOURT : Nummulitidae
et Orbitoidae etc., p. 52—54, PL. 8, fig. 21, P1. 9, fig. 29 (non Pl. 7, fig. 15, PL. 9, fig. 26).

Syntypes : Material M. pE CizancourT; Syntype 1: free specimen (pl. LXXXI,
fig. 1—2), Syntype 2: thin section equatorial section (pl. LXXXI, fig. 3—5).

Type level: Upper Lutetian

Type locality: Bojnice spa

Denomination : After the outstanding geologist Academician D. ANDRUSOV

Diagnosis: Discocycline of medium 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.

Test description: The test is described according to a free specimen (Pl
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 thinsection Pl. 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 have 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. SCHWEIGHAUSER (1953).
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Axial section: I can only describe axial section of one specimen (Pl. 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 P1. 9, fig. 26 by M. pE CizaNcOURT have the
same 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
Pl. LXXXII

1948 Discocyclina ( Discocyclina) Andrusovisp. nov., forme B—M. DE CIZANCOURT : Nummulitidae et
Orbitoidae etc., p. 54, Pl. 8, fig. 21, P1. 9, fig. 22, textfig. 1.

Syntype : Material of M. pE CizaNcourT; Syntype 3: thin section, equatorial
section (Pl. LXXXII, fig. 1).

Type locality: Bojnice spa

Diagnosis: The test diameter is approx. 18 mm; granules in the middle are
larger than on periphery (taken over from M. pE 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.

Test description: I have 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
have the dimensions 0.017 X 0.031 mm, 0.048 X 0.048 mm, in cycles in the middle
of the test 0.036 X 0.048mm, 0.034 X 0.076 mm, and in cycles on test periphery
0.031 x 0.042 mm, 0.031 x 0.090 mm.

Remarks on comparison: The test of A form of Discocyclina andrusovi
CizancourT has medium 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 past. Itis most resemblant
to Discocyclina nummulitica (GOmBEL) 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. varians (KAUFMANN) described by P. BRONNIMANN (1940) shows
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their similarity. But the specimens from Forte San Felice are larger and have distinct
dense granules on their lip. In equatorial section the cross diameter of deuteroconch
is somewhat greater. A comparison of specimens of Discocyclina andrusovi C1zaN-
courT described by J. SCHWEIGHAUSER (1953) to specimens from Bojnice spa shows
that the former have a smaller umbo, half so many lateral chambers around granules
on umbo, a smaller embryonal apparatus, hexagonal chambers in initial rings and
radially arranged chambers in the inner part of test. So they cannot be regarded
identic with Discocyclina andrusovi C1zANCOURT.
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Explanations to Plates LXXXI—LXXXII

Plate LXXXI

1—5 Discocyclina andrusovi CIZANCOURT ; 1—2 A form, syntype 1, Bojnice spa, 1 —surface x 13.6,2 -

— lateral view X 10,5; 3—5 A form, syntype 2, Bojnice spa, both sides of the thin section of the
equatorial section,3 — x 13.5,4 — x 14,4, 5 — x 24.6.

Plate LXXXII

1 Discocyclina andrusovi CIZANCOURT, B form, syntype 3, Bojnice spa, equatorial section x 12.

2 Discocyclina sp., axial section, determined by M. DE CIZANCOURT as Discocyclina andrusovi Sp.nov., X
10.

Photo by M. Vanovi
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Margita Vanova

Niekolko pozndmok k druhu Discocyclina andrusovi CizaNncourt 1948 emend.
(CSSR Bojnice)

Resumé anglického textu

M. DE CIZANCOURTOVA v roku 1948 hodnotila velké foraminifery, ktoré obdrzala od D. ANDRUSOVA
z viacerych lokalit z kupelov Bojnice. Zistila tu druhy Nummulites millecaput BOUBEE, Nummulites
gallensis (HEM), Nummulites striatus (BRUGUIERE), Assilina exponens (SOWERBY), Discocyclina
nummulitica(GUMBEL), Discocyclina varians(KAUFMANN) a novy druhdiskocykliny, ktory pomenovala
Discocyclina andrusovi. Pri jeho opise u formy A uviedla rozmery schranky, pomer priemeru a hrubky
schréanky, velkost granil a poéet lateralnych komorok. Na axidlnom reze uviedla pocet vrstiev lateralnych
komérok a vyéku laterdlnych komérok. V opise formy B nachadzame tddaje o rozmeroch schranky,
o pomere priemeru a hrabky schranky, velkosti granil, v axidlnom reze o pocte vrstiev lateralnych
komoérok, o vyske laterdlnych komérok a vyske ekvatoridlnej vrstvy. Podla vzhladu axidlneho rezu
exempldre formy A prirovnala k exemplarom Discocyclina aff. varians (KAUFMANN) z prace P.
BRONNIMANNA. Na ziklade ich podobnosti uviedla, Ze by exemplare z Forte San Felice mali byt priradené
ku druhu Discocylina andrusovi C1zANCOURT. K tomuto druhu priradil J. SCHWEIGHAUSER v roku 1953
drobné diskocykliny s vyraznym umbom a 5—6 lateralnymi komdrkami. M. NEUMANN (1958) povazuje
druh Discocyclina andrusovi CIZANCOURT za neplatny. E. KOHLER (1967) o druhu Discocyclina
andrusovi uviedol, Ze bol nedokonale opisany a v literatire pod jeho nazvom si zahrnuté rozliéné formy.
Exemplare, ktoré z pdvodnej lokality videl, mali hrubsiu schranku s markantnym umbom a golierom, ako
i velkym embryondlnym aparatom.

Z uvedeného struéného prehladu o historii druhu Discocyclina andrusovi CIZANCOURT sa javi potreba
doplnit jeho paleontologicky opis.

Pred niekolTkymi rokmi som obdrzala od E. KOHLERA originalny material M. DE CIZANCOURT. Z neho
k dopliiujicemu paleontologickému opisu som vybrala mensi volny exemplar s vyraznym umbom (tab.
LXXXI, obr. 1—2) a vybrusy ekvatorialnych rezov formy A (tab. LXXXI, obr. 3—4) a B (tab. LXXXII,
obr. 1).

Charakteristickym znakom druhu Discocyclina andrusovi CiZANCOURT u formy A je schranka
strednych rozmerov s velkym vyraznym umbom, ktoré prudko prechadza do Sirokého goliera s ostrym
okrajom. Na umbe sii pomerne velké granuly obklopené 9—13 drobnymi boénymi komorkami. Pre
ekvatoridlny rez je typicky embryonélny aparat s malou protokonchou a velkou deuterokonchou, vysoky
pocet periembryonalnych komérok a pravouhly tvar do vysky pretiahnutych komoérok, usporiadanych
v nepravidelnych cykloch. Pre formu B na ekvatoridlnom reze si charakteristické pravouhlé, do vysky
pretiahnuté komérky, usporiadané v nepravidelnych rozne sa vyklinujucich cykloch.

Pre pomerne velky embryonalny aparat a mali schranku u formy A mézeme ho fazko prirovnavat
k exempldrom opisanym v minulosti. Najviac pripomina druh Discocyclina nummulitica (GUMBEL)
uvadzany v priaci M. NEUMANNOVEJ (1958). Li3i sa od neho mensimi rozmermi schranky, va¢$im po¢tom
lateralnych komérok okolo graniil, trochu va&$im embryonalnym aparatom a vy$§im poétom periembryo-
néalnych komérok..

Ak porovniame druh Discocyclina andrusovi CIZANCOURT s exemplarmi Discocyclina aff. varians
(KAUFMANN) opisanymi v prici P. BRONNIMANNA (1940), zistime, Ze si si na prvy pohlad podobné.
Exemplire z Forte San Felice majui viak vé&sie schranky, dobre viditeIné, husto uloZené granuly na
golieri. V ekvatoridlnom reze majii o malo vaési prieény priemer deuterokonchy.

Ak prirovndme exemplare druhu Discocyclina andrusovi z prace J. SCHWEIGHAUSERA (1953)
k exemplarom z Bojnic zistime, Ze maji mensie umbo, poloviény pocet boénych komérok okolo granul na
umbe, men$i embryonélny aparat, hexagonalne komérky v prvych prstencoch a licovité usporiadanie
komérok vo vniitornej ¢asti schranky. Na zdklade tychto odli$nych znakov neméZzu byt povazované za
totozné s druhom Discocyclina andrusovi CIZANCOURT.
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Jan Rehének

Colomisphaera modica n. sp. and Stomiosphaera leporis n. sp.
from sandy- glauconite autochthonous Mesozoic series

on SE slopes of Bohemian Massif

(Turonian — Lower Senonian, South Moravia, CSSR)

2 text-figs. 2 Pls. (LXXXIII—LXXXIV), Czech summary

Abstract. Two new species of microorganisms (incertae sedis), namely Colomisphaera modica n. sp.
and Stomiosphaera leporis n. sp. are described from a profile of a sandy-glauconite series of the
autochthonous Mesozoic on SE slopes of the Bohemian Massif in the basement of the Foredeep and of the
Outer Flysch Belt of the West Carpathians. In the biozonal aspect the new taxa represent a significant part
of microfossil association in Upper Cretaceous sediments testified by drilling in the basement of external
Carpathian units in South Moravia.

Introduction

In systematic microfacies study of Upper Cretaceous sediments of the Bohemian
Massif autochthonous Mesozoic, denoted as the so-called sandy-glauconite series .
REHANEK 1978), two new microorganism species were determined by the thin-sec-
tion method. So far they have not been described in detail in literature. They have
radial wall structure of spherical calcite tests and on the basis of detail microscopical
study are ranged to the genera Colomisphaera Nowak, 1968 and Stomiosphaera
WANNER, 1940 (incertae sedis). For a detail micrometrical characteristic of described
forms, besides common parameters of tests, like Dt (test diameter) and Tw (wall
thickness), also the coefficient Dt/Tw was selected. It is numerically expressible (cf.
I. NaGY 1966) for individual species of described microorganisms with single-laye-
red walls.

Foraminifers quoted in association with newly described species of incertae sedis
were determined by E. HaNzLiKovA (1977) and M. HoLZKNECHT (1978). Other
species of microfossils were determined by the author of this article.

Regional position of studied drilling localities is in Figs. 1, 2.

RNDR. J. REHANEK, Geologicko-chemické stfedisko, Moravské naftové doly, koncern. podnik, Sadova
4, 695 30 Hodonin
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Fig. 1 Localization of area under study (black rectangle).

Colomisphaera Nowak, 1968

Colomisphaera modica n. sp.
PI. LXXXIII, Fig. 1—6

Holotype : The specimen depicted in Pl. LXXXIII, Fig. 1, 2, in the repository of
MND (oil mines) Hodonin. Thin section 6197, coordinates x-50. 8, y-3. 2
(Table of parameters, specimen 3).

Denomination: From lat. modicus — of medium size.

Type level: Turonian — Lower Senonian.

Type locality: Sandy-glauconitic pithonellous marilstone in the borehole
Strachotin 2, depth 1694—1697 m.

Material: 5 specimens in thin-section samples (3 specimens from borehole
Strachotin 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.

Description : 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 case. The chamber is filled with secondary calcite or
pyrite. Test aperture was not observed on any section studied. The test diameter
ranges from 47.5 to 61.5 um, wall thickness is 4 pm.

Dimensions of holotype : Test diameter 58 um, wall thickness 4 pm.

Fig. 2 Schematic geological and tectonical map of area under study; position of boreholes Mikulov
2 and Strachotin 2. Explanations: 1 — Neogene of Carpathian Foredeep (F) and Vienna Basin (VB),
2, 3, 4, — Carpathian Flysch Belt (2-Pouzdtany Unit, 3 — Subsilesian — Zdénice Unit, 4 — Magura
Unit), 5 — Klippen Belt, 6 — Inner West Carpathians, 7 — Bohemian Massif, 8 — drilling locality
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Stratigraphical range: Colomisphaera modica n. sp. occurs scarcely in
sandy-glauconite series 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 REHANEK, Stomiosphaera leporisn. sp., with radiola-
rians, silicisponges, with Hedbergella gr. deflandrini PorTHAULT, H. delrioensis
Carsey, Heterohelix globulosa (EHRENBERG), Praeglobotruncana cf. turbinata
REICHEL, P. crassa BoLLi, P. cf. helvetica BoLLi, Globigerinelloides aspera (EHREN-
BERG), Globotruncana imbricata MORNOD, Arenobulimina presli REUSS, Pernerina
cf. depressa PERNER, Gavelinella sp., Bolivina sp., a. o.

Differentiation: Under penetrating light the general character of sections
of Colomisphaera modica n. sp. reminds of some formerly presented forms of calci-
sphaeres. The described species differs from Colomisphaera fibrata(NaGy, 1966) in
greater test diameters, constant wall width and in stratigraphic position. It differs
from C. tenuis (NAGY 1966) in a finer wall structure, in the character of outer
periphery and in generally greater test parameters, as well as in stratigraphical range.
C. modica n. sp. differs from C. pieniniensis (Borza 1969) mainly in smaller test
diameter and in stratigraphical position.

Remark: The ratio of the minimal and maximal measured values of test
diameters and wall thicknesses (Dt/Tw) may be used as an auxiliary differentiation
criterium. As for the newly described species Colomisphaera modica n. sp. the ratio
(Dt/Tw) is 11.875—15.375, as for the holotype it is 14.500. With C. fibrata (NAGY)
the ratio (Dt/Tw) ranges from 8.00 to 8.85, with the holotype of C. tenuis (NAGY) it
is 13.60 (for details see I. Nagy 1966, p. 94, Tab. 2). The ratio (Dt/Tw) of C.
pieniniensis — a form presented for the first time in three specimens by K. Borza
(1969, p. 56) from the West Carpathian Klippen Belt — ranges from 15.750 to
16.666. '

Stomiosphaera WANNER, 1940

Stomiosphaera leporis n. sp.
Pl. LXXXIV, Fig. 1—8

Holotype : The specimen depicted in PI. LXXXIV, Fig. 1—3, in the collection
of Petrographical Dept. of the Geological-chemical Centre at MND, Hodonin;
thin section 6131/1; coordinates: x — 53.3, — 14.6 (Table of parameters,
specimen 13). :

Denomination : According to Lat. leporis — fine.

Type level : Turonian — Lower Senonian.

Type locality: Sandy glauconitic spongy claystone in the borehole Mikulov 2,
depth 1290 m.
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Material: 13 specimens in thin sections from borehole Mikulov 2.

Diagnostic characters: 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 (P1. 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 falling light they are light grey. At crossed nicols a distinct dark axial
extinction was observed (Pl. LXXXIV, Fig. 3). Test diameters range from
58—74.5 pm, wall thickness from 6 to 7 um.

Holotype dimensions: Test diameter — 74.5 um, wall thickness 6.5 pm.

Stratigraphical range: The sandy-glauconite series of autochthonous Meso-
zoic on SE slopes of the Bohemian Massif (Turonian — Lower Senonian);
microfacies of spongy claystones, in association with Colomisphaera modican. sp.,
Colomisphaera varia REHANEK, Cadosina fusca WANNER, Globigerinelloides aspera
(EHRENBERG), Heterohelix globulosa (EHRENBERG), Globotruncana gr. stuarti (Lap-
PAR.), Hedbergella gr. monmouthensis (Ovsson), fragments of Bolivina sp., Dentali-
na sp., with silicisponges, radiolarians, echinoderm segments and spines, small
fragments of bivalves.

Table of parameters of described species (values in pm)

. Coordinates
Thin Dt
No. : Dt Tw —
section % ¥ Tw
1. 5568 49.0 2.8 47.5 4 11.875
2. 6196 62.6 9.6 47.5 4 11.875
3. 6197 50.8 3.2 58.0 4 14.500
4. 6131/1 56.7 12.5 61.5 4 15375
5. 6131/1 55.5 14.8 47.5 4 11.875
6. 6131/1 56.7 10.9 61.5 7 8.785
7. 6131/1 55.7 13.8 58.0 7 8.285
8. 6131/1 55.3 13.0 58.0 T 8.285
9, 6131/1 54.8 14.5 68.5 7 9.785
10. 6131/1 54.6 11.3 72.0 7 10.285
11. 6131/1 53.9 13.4 61.5 6.5 9.461
12. 6131/1 532 10.8 58.0 6 9.666
13. 6131/1 533 14.6 74.5 6.5 11.461
14. 6131/1 52.3 13.8 65.0 6 10.833
15. 6131/1 51.8 9.3 68.0 7 9.714
16. 6131/1 51.6 15.0 61.5 6 10.250
17. 6131/1 50.9 11.0 61.5 T 8.785
18. 6131/2 50.6 16.0 58.0 7 8.285

Order numbers 1—5 Colomisphaera modica n. sp.: 1—3 borehole Strachotin 2, depth 1694—97 m (1—
the interval of 0.2—0.3 m, 2 — the interval of 1.2—1.3 m, 3 — the interval of 1.7—1.8 m) ; 4—5 borehole
Mikulov 2, depth 1290 m.

Order numbers 6—18 Stomiosphaera leporis n. sp.: all specimens from borehole Mikulov 2, depth
1290 m.
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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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Jan Rehdnek

Colomisphaera modica n. sp. a Stomiosphaera leporis n. sp. z pis¢ito-glaukonitové
serie autochtonniho mesozoika jihovychodnich svahii Ceského masivu

(turon — spodni senon, jizni Morava, CSSR)

Resumé anglického textu

P# mikrofacidlnim a biozondlnim vyzkumu vrtné ovéfenych sedimentii svrchni kfidy autochtonniho
mesozoika Ceského masivu na jizni Moravé byly vybrusovou metodou popsdny dva nové, v literatufe
doposud neuvidéné druhy mikroorganismii s radidlni stavbou stény kalcitovych schrianek. Na zdkladé
mikroskopickych popisii fadime studované exempldfe do okruhu rodi Colomisphaera NOwWAK, 1968
a Stomiosphaera WANNER, 1940 (incertae sedis).

Colomisphaera modica n. sp. (tab. LXXXIII, obr. 1—6) mé jednokomiirkovitou, sférickou kalcitovou
schranku s jednovrstevnou sténou, kterou tvofi radiaIn€ uspofddané kalcitové krystalky. V prochdzejicim *
svétle jsou vybrusové fezy schranek popisovaného druhusvétle Sedé, v dopadajicim svétle mlé¢né bélavé,
pii zkiizenych nikolech zhasi kalcitova individua stény nesouhlasné, bez osového kiize. Usti schranek
nebylo pozorovino. Mikrometrickou charakteristiku nové popisovaného druhu uvéddime v anglickém
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textu prace. Colomisphaera modica n. sp. pfedstavuje formu se sporadickym vystupovanim v mikrofacii
spongiovych jilovci a v mikrofacii pithonelovych slinovci svrchni kfidy mesozoika jihovychodnich svahii
Ceského masivu (turon — spodni senon). y

Stomiosphaera leporis n. sp. (tab. LXXXIV, obr. 1—8) m4 jednokomiirkovitou, kulovitou nebo mirné
oviélnou kalcitovou schranku s jednovrstevnou sténou, kter je slozen4 velmi jemnymi, stejnomérnymi,
radidlné orientovanymi kalcitovymi vldkny. Usti schranek nebylo pozorovino. V prochézejicim svétle
jsou fezy schranek Zlutohnédé, v dopadajicim svétle Sedé, pfi zkfizenych nikolech pozorujeme vidy osovy
kfiz. Mikrometrickd charakteristika druhu je uvedena v anglickém textu préice. Stomiosphaera leporis
n.sp. je vcelku nepoéetnou slozkou mikrofosilni asociace tzv. spongiovych jiloved svrchni kiidy
mesozoika jihovychodnich svahii Ceského masivu (turon — spodni senon).

Explanations to Plates LXXXIII—LXXXIV

Plate LXXXIII

1—6 Colomisphaera modica n. sp. All photographs are from sandy-glauconite series of autochthonous
Mesozoic on SE slopes of Bohemian Massif.

1—4, 6 Microfacies of pithonellous marlstones from borehole Strachotin 2, depth 1694—1697 m.

1—2 (holotype), interval 1.70 m, thin section 6197, Fig. 1 magn. 378, Fig. 2 magn. 850%,

3—4 interval 1.20 m, thin section 6196, Fig. 3 magn. 378, Fig. 4 magn. 850x.

6 interval 0.20 m, thin section 5568, magn. 378 x.

5 Microfacies of spongy claystones from borehole Mikulov 2, depth 1290 m, thin section 6131/1, magn.
378x.

6 shows a specimen slightly depressed, damaged. All photographs are made at//N.

Plate LXXXIV

1—8 Stomiosphaera leporis n. sp. All photographs are from sandy-glauconite series of autochthonous
Mesozoic of Bohemian Massif,microfacies of spongy claystones in borehole Mikulov 2, depth 1290 m.

1—3 (holotype), thin section 6131/1, Fig. 1, 3 magn. 378 x, Fig. 2 magn. 850x.

4—7 thin section 6131/1, magn. 378

8 thin section 6131/2, magn. 378x.

Photographs 1—2, 4—8 are made at / /N, photograph 3 at XN.

Photographed by J. Rehdnek
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Zipadné Karpaty, sér. paleontoldgia, 9, P. 187—194, Geol. Ust. D. Stiira, Bratislava, 1984

Miroslav Plicka

The Upper Cretaceous Ichnofossil Dactylodiscus beskidensis
Slaczka 1971 from Zubf¥i

(Moravskoslezské Beskydy Mts., Czechoslovakia)

8 text-fig., 4 Pls. (LXXXV—LXXXVII), Czeh summary

Abstract. Detailed studies of “medusa-like” impressions at top surfaces of sandstones of the Istebné
Member in the Moravskoslezské Beskydy Mts. in Czechoslovakia and in Polish Beskydy Mits. (Inner-Car-
pathian flysch, Upper Cretaceous of the Silesian nappe) showed that they were not impressions of
medusae — as formerly presumed by some authors — but the impressions of cudgel-shaped spines of
regular Echinodermata, most likely belonging to the order Cidaroida.

Diameter of circular impressions ranges from 1 to 5 cm. The impressions occur together with minor
pits, most likely caused by spines of echinoderms as well.

Systematical description

ECHINODERMATA KLEIN 1734
Echinoidea DUBEN et KOREN 1846

INCERTAE SEDIS

Dactylodiscus SLaczka 1971

Dactylodiscus beskidensis SLaczxa 1971
Pl. LXXXV—LXXXVIII, Fig. 1—8

A. Staczka (1971) introduced the term Dactylodiscus beskidensis for circular
impressions found at top surfaces of sandstones of the Istebna Member on the -
,locality Lazy near Roznév in the Carpathian Flysch in the Polish territory. The
author studied 18 samples and assumed that the impressions were from medusae. B.
ZAHALKA (1957) had the same opinion. He found the impressions earlier on the
locality at Zubfi and I had them to my disposal in addition to my own finds.

DR. M. PLICKA, CSc., Ustfedni dstav geologicky, Leitneroya 22, Brno
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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. SLaczka (1971) is to be complemented by
the following data:

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 same organism
(Echinodermata) or by sea fish looking for food on the surface of the sea floor
(Pisces) (M. PLicka 1982), always on the top surface (negative 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 (negative 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 P1. LXXXVI, Fig. 4, P1. LXXXVII, Fig. 5
and text-fig. 4). The triangular shape of the projection is identic with the shape of
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Fig. 1 Schematic illustration of chronologically and spatially distinguishable impressions in fine-grained,
microlaminated sandstone. a — opening after spine 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.

I v
e
L2 ¥ T ¥ ! r T T T T T 1

0 4cm 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 mor.
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 (Scheme
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 elevation in its central 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 looking 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, Pl. LXXXVI, Fig. 4, PI.
LXXXVII, Fig. 1, 6, PL. 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. 3and 5 in PI.
LXXXYV, Fig. 6 in Pl. LXXXVII).

The sample in PI. LVII, Fig. 3 is a link between circular radial impressions and
dimples (openings) on bed surface. Its central part and indications of radial structure

|

0 3cm 0 3cm

Fig. 4 Dactylodiscus beskidensis SLACZKA 1971, impression on the top surface of sandstone. A very nice
impression of organism with a central 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 have
depressions on their ends. (Sample 22).

Fig. 5 Dactylodiscus beskidensis SLACZKA 1971, an impression with vertical grooving on cudgel-like
projections. Some of them have distinct lateral projections. The grooving and fine metamery may
represent the internal structure of the cudgel-like projections (sample 19).

189




are vague, but striking in marginal delimitation in the form of dimples and openings
after 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.

0 3cm

Fig. 6 Dactylodiscus beskidensis SLACZKA 1971, the impression is in the top surface of sandstone 6 mm. It
forms a slight elevation with impressions of other higher cudgel-shaped projections. Out of the impression
are three circular openings, 2,2 and 3 mm in diameter (sample 5).

1
2cm

Fig. 7 Dactylodiscus beskidensis §LACZKA 1971 ; impressions on the top surface of sandstone. Inone place .
are impressions of several isolated cudgel-shaped projections. Circular impressions overlap one another
in places.The largest impression is depressed intensely in the rock (sample 2).

Fig. 8 Dactylodiscus beskidensis SLACZKA 1971, a double impression 1.5 cm in diameter with distinct
dimples at its periphery. Perhaps the organism migrated a little (sample 12).
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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 (P1. LXXXVIII, Fig. 6). A small elevation and unidirectional prolonga-
tion of the traces indicate orientated movements of the animal floating and touching
the sea floor.

It is interesting that the ends of cudgel-shaped projections are thrusted in sand
from side (Fig. 1b in text) not only with their bottom part but partly also with their
higher parts. This enabled the organism to fit firmly to the sea floor (e. g. the recent
echinoderm Heterocentrotus mammilatus from the Indian Ocean (W. CroME et al.
1969). The lateral thrust of the end of cudgel-shaped projection in sand (sandstone)
is visible on many samples, particularly when the organism is depressed deeper in the
sea floor.

Besides complete circular radial impressions some samples showed disturbed
radial structure and nearness of projections without central orientation (PL
LXXXV, Fig. 4). Some samples even show impressions of single projections out of
the circular impressions (Fig. 7 in text). Sample 18 shows isolated cudgel-shaped
impressions in a distance over 15 cm from the nearest circular radial impression.

Conclusion

Circular radial impressions on the surface and inside the top part of the sandstone
layer of- the Istebna Member represent impressions of oral parts of regular
echinoderms, most likely order Cidaroida Duncan, 1889 (Echinodermata KLEIN
1734, class Echinoidea DUBEN et KOReN 1946). Cudgel-shaped projections running
out radially from the central part of the impression, and other terminal impressions
of cudgel-shaped projections out of the periphery of the impression, higher up above
the impression and isolated impressions of single cudgel-shaped projections repre-
sent impressions of cudgel-like spines of echinoderms.

Scarce openings and traces on the top surfaces of sandstones, usually 2—5 mm in
diameter, are traces after $pines of echinoderms moving on the sea floor.

The term Dactylodiscus beskidensis SLaczka 1971 introduced by the Polish
author A. SLaczka (1971) for the radial impressions is valid. It also concerns isolated
impressions of cudgel-like spines with their shape identic with that of impressions
which are a part of the radial impression. The term cannot be unambiguously applied
for the single “sharp” openings on the surface of the Istebna and Godula sandstones
from which they are known.

The impressions Dactylodiscus beskidensis SLaczka 1971 cannot be regarded as
impressions of medusae. The same concerns similar impressions Belitsia casteri
NikoLov — SHopov 1967 from the Lower Cretaceous flysch in Bulgaria (T. NikoLov
— V. SHopov 1967). First of all itis necessary to respect the natural law of the animal
realm: quintuple articulation is characteristic of Echinodermata, quadruple of
medusae. The medusal origin of the genera Dactylodiscus SLaczka 1971 and
Belitsia NicoLov — SHopov 1967 is denied by the fact, that deep impressions of
cudgel-shaped projections in the sandy sea floor could not be made by the soft,
jelly-like body of a medusa, but only by hard, calcareous spines of echinoderms.
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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,
Trachylinida). It follows, that also Lower Jurassic impressions from Germany,
denoted by W. HANTZSCcHEL (1970) as “Jurassic” medusae or star-like ichnofossils 2"’
(W. HANTzscHEL 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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Miroslav Pli¢ka

Ichnofosilie Dactylodiscus beskidensis Slaczka 1971 ze svrchni kiidy u Zubi
(Moravskoslezské Beskydy), Ceskoslovensko

V roce 1956 uvedl B. ZAHALKA (1957) ve Véstniku UUG é&lanek o nilezu medusovité formy v piskovci
istebfianskych vrstev (svrchni kiida) u Zub#i nedaleko Roznova pod Radho#tém. Pfi studiu pouzil 15
vzorkll. V r. 1967 jsem navézal na studii prof. B. ZAHALKY. Kromé nové nalezenych vzorkii jsem mél
k dispozici i materidl po prof. B. ZAHALKOVI. Celkem jsem zpracoval 27 vzorki.

V posledni dobé byly tyto otisky studovany v istebfianskych vrstvich také na tizemi Polska (A.
SLACZKA 1964, 1967, 1971), kde byl pro né zaveden rodovy i druhovy ndzev Dactylodiscus beskidensis
SLACZKA 1971. Jak B. ZAHALKA (1957) tak také A. SLACZKA (1964, 1967, 1971) spojovali jejich vznik
s medusami. Studium naSich vzorkil po srovnéni se vzorky polskymi, které se s nimi naprosto shoduji
ukdzalo, Ze se nejednd o otisky medus, ale o otisky moiskych jezovek.

Za pomoc pfi ziskavéni a zaji$fovani odborné literatury k této problematice a rovnéz za odborné rady
zoboru Echinodermat, s nimiz otisky spojuji, dékuji Doc. Dr. V. KALABISOVI, ktery se podrobné studiem
Echinodermat zabyval (V. KALABIS 1949).

Z geologického hlediska je vyskyt otiskii vdzdn na nejsvrchnéjsi &ast piskovce istebnianskych vrstev,
vystupujiciho v nejspodnéjsim piskovcovém pasmu. Otisky se vyskytuji jen v Sedozeleném jemnozrnném
piskovci, jemné laminovaném. Priimér otiskii se pohybuje od 1 do 5ticm. V t&sné blizkosti otiskii se éasto
objevuji dolikovité vpichy.

Kromé poznatki, které uvadi A. SLACZKA (1971) je tieba doplnit tato dalsi zji§téni, zivazna pro
vysvétleni piivodu vzniku otiskii :

Otisky jsou vyhradné na povrchu piskovcovych lavic nebo pfi vrstevnich sparéch i uvnitf piskovcii.
Materidl je pro moznost uchovéni a vzniku otisku mékkého rosolovitého téla medusy znaéné hruby.

Otisk v piskovci je vyhlazeny, detailné modelovany. Zvl4§té je nipadné zaklinéni konce kyjovitych
vybézkii z boku do piskovce (viz obr. 1 v textu). Tento zpiisob zaklinéni a pfichyceni na mofském dné je
zndm u recentnich jeZovek fddu Cidaroida DUNCAN 1889.

Skoro u viech otiskil je patrné zahloubeni organizmu do pis¢itého podkladu. Tento jev je rovnéz znim
u recentnich jeZovek fadu Cidaroida (W. CROME et al. 1969),

Ve sténé jamky s otiskem, jejiz hloubka se pohybuje od dvou do péti milimetrii jsou znatelné otisky
konce vyse poloZenych kyjovitych vybézki.

U nékterych vzorkii pozorujeme piekryvéni otiskii (aZ tfi otisky v tésné blizkosti), jak je tomu
napfiklad u vzorku ¢. 2 (tab. LXXXV, obr. 2 a obr. 7 v textu). Po jedinci, ktery se bud pfemistil nebo
zahynul se usadil jiny, mensi jedinec.

Vzorek €. 12, zachyceny na fotografii na tab. LXXXVII, obr. 3 je velmi pidnym dokladem toho, 7e se
jednd o otisky pevnych kyjovitych ostnii jezovek. Spojitost mezi povrchovymi vpichy a stopami po
jednotlivych ostnech a kruhovitym radidlnim otiskem je zde velmi zfejma.

Stavba radidlnich otiski neodpovidé ani poétem vybézkii ani jejich tvarem vyb&zkiim medusovitého
téla. U medus je totiZ télo stavéno dle &isla 4. A. SLACZKA (1971) uvadi pro diagnozu druhu Dactylodiscus
beskidensis pét paprskovitych laloki.

Zavérem je moZno fici, Ze kruhovité radidlni otisky na povrchu i uvnitf nejsvrchnéjsi &4sti piskovcové
polohy istebfianskych vrstev pochézeji od otiskii ordlni &4sti regularnich jezovek, pravdépodobné fidu
Cidaroida DUNCAN, 1889. Kyjovité vyb&zky, vybihajici radilné od stiedové &sti otisku a dalii koncové
otisky kyjovitych vyjbézkii vné obvodu otisku vy3e nad otiskem a izolované otisky jednotlivych kyjovitych
tvari jsou otisky kyjovitjch ostnii mofskych jeZovek.

Ojedinélé vpichy a stopy na svrchni vrstevni plose piskovcii o primé&ru obyéejné 2—5 mm pochézeji od
konce ostnil jezovek, pohybujicich se po mofském dné.

Rodovy i druhovy nézev Dactylodiscus beskidensis SLACZKA 1971, ktery pro tyto radidlni paprs&ité
otisky uvedl do literatury A. SLACZKA (1971) je platny. Tyk4 se to i ojedinélych otiski kyjovitych ostni,
tvarové se shodujicich s témi, které jsou sou&4sti radidlniho otisku.

Otisky Dactylodiscus beskidensis SLACZKA 1971 nelze povaZovat za otisky medus. Hluboké a vyrazné
zaklinéni kyjovitych vyb&Zzkii do piséitého moiského dna nemohlo zpiéisobit mékké, rosolovité télo
medusy, ale tvrdé vépnité ostny jeZzovek.
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Explanations to Plates LXXXV—LXXXVIII

Plate LXXXV—LXXXVIII

Dactylodiscus beskidensis SLACZKA 1971, Istebné Member (Upper Cretaceous) of the Godula nappe,
1.5 km W of Zub#i near Roznov pod Radho$tém. Samples marked with K (Doc. Dr. V. KALABIS) are from
the property of the late Prof. Dr. B. ZAHALKA.

Plate LXXXV
sample 1K (presented by B. ZAHALKA, 1957 in PL. 1, Fig. 3);
sample 2K ;
sample 3k;
sample 4K ;
sample 5K ;
sample 8K ;

A Hs VLN =

Plate LXXXVI

1 sample 6K (presented by B. ZAHALKA, 1957, in PL. 1, Fig. 1y
2 sample 7K;

3 sample 9K;

4 sample 10K (presented by B. ZAHALKA, 1957 in PL 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 11K;

6 sample 18K; * °

Plate LXXXVIII
1 sample 23 (health centre in Zubfi);
2 sample 20;

3 sample 21;

4 sample 22;

5 sample 24, (health centre in Zubfi);
6 sample 26
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Miroslav Plicka

Two new Fossil Traces in Inner-Carpathian Paleogene
in Slovakia (Czechoslovakia)
4 Pls (LXXXIX—XCII), Czech summary

Abstract. The author describes two new fossil traces Agrichnium incompositum n. sp. and Cumulusich-
nium incertum n. ichnogen n. sp., found in the Inner Carpathian Paleogene in the Liptovsk kotlina
(basin), NE of Liptovsky Mikul4$. The fossil traces are on undersurfaces of sandstones in the form of

positive hyporelief. New generic and species names were selected for one fossil trace, the new species for
the other one.

Introduction

In connexion with geological and paleontological data on the Liptovsk4 kotlina basin
(P. Gross 1979, P. Gross — E. KOHLER et al. 1980) the study of fossil traces began in
this area in 1978 within the researches performed by UUG. My attention to the
localities of fossil traces was called by Dr. P. Gross who has done thorough
geological research in thin region. The localities comprised also Liptovsky Ondrej
where the newly described fossil traces were found. For this I offer my heartiest
thanks to Dr. Gross.

The newly described fossil traces come from an outcrop of Paleogene beds in
a claystone facies (claystone-sandstone facies on the locality)-of the Middle-Upper
Eocene age. In the debris in the left bank of a brook and in its bed 8 fragments of
laminated sandstones were found in 1980. The newly described traces were on the
undersurface (positive hyporelief).

Systematic description
Ichnogenus Agrichnium PrErFER, 1968

Description : Groups of small subparallel smooth furrows of unequal moderate
length (W. HANTZscHEL 1975, W 36, W 38, fig. 22).

Stratigraphical range: Devonian, “Nereitenquartzite”’, Eocene — Inner
Carpathian Paleogene.

DRr. M. PLICKA, CSc., Ustiedni dstav geologicky, Leitnerova 22, Brno.
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Agrichnium incompositum n. ichnos .
PI. LXXXIX, Fig. 1, 2; PL. XC, Fig. 1,2

Holotype : Sample 74/1 (P1. 1, Fig. 2), in the collection of UUG.

Type level: Claystone to claystone-sandstone facies of Paleogene beds (Upper
Lutetian — Upper Eocene), Inner Carpathian Paleogene.

Type locality: Liptovsky Ondrej, the right bank of the brook near a bridge at
the upper end of the village.

Denomination: from Lat. “incompositus” (the traces run in all directions on
the sandstone undersurface).

Material : 8 sandstone fragments. Holotype (sample 74/1) is irregular-shaped,
with dimensions 31 X 16 X 3.5 cm.

Description : Fine fibrous tubular traces partly curved or almost straight are on
the sandstone undersurface. They are running in all directions and overlap one
another on their contacts. During the horizontal movement on the clayey surface of
the sea floor the organism was slightly submerging or emerging, forming so
cylindrical traces narrowed at their ends on the undersurfaces of the sandstone. In
places there are great accumulations of traces.

Remark : The newly found trace resembles Agrichnium fimbriatum (Ludwig) in
its form and size and differs from it in its disordered unoriented course on the
under-surface of the sandstone, whereas Agrichnium fimbriatum (LubpwiG) is
characterized by subparallel course of traces (PFeIFFer) 1968, p. 671, P1. 111, Fig. 4,
J)

Sediment : The fossil trace Agrichnium incompositum n. sp. is on the undersur-
face of the green-grey, noncalcareous, fine-grained sandstone with Fe, Mn — coats
on cleavage planes. The sandstone undersurface with the newly found traces is
greyish.

Association: On some sandstone fragments from thLe studied locality were
traces of the genus Beloraphe Fuchs 1895 and Planolites NicHoLsoN 1873 and
another newly found fossil trace of Cumulusichnium incertum n. ichnogen, n. sp.
which is also described here. :

On undersurface of sandstones from the studied localities are many carbonatized
plant remains and also some mechanoglyphs.

Origin: Fine vermicular forms are likely to originate from small sea worms

moving on the surface of the muddy sea floor and slightly pressing in the floor. In
places of greater accumulations of the fine cylindrical forms may also be remnants of
extinct worms.
Stratigraphical range: Inner Carpathian Paleogene in the claystone to
claystone-sandstone facies (Upper Lutetian — Upper Eocene). Locality Liptovsky
Ondrej, 6 km NE of Liptovsky Mikula$. Some of the newly described traces were
also found in the Godula Member (Cretaceous) of the Silesian nappe in Moravia
(Outer Carpathian Flysch). '

Ichnogenus Comulusichnium n. ichnogen.
Type species Cumulusichnium incertum n. sp.
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Denomination: Lat. cumulus = accumulated, heaped.

Diagnosis: Accumulated, irregular arched forms with fine internal hill-like
dissection (positive hyporelief).

Stratigraphical range: Inner Carpathian Paleogene (Upper Lutetian —
Upper Eocene).

Cumulusichnium incertum n. ichnosp.
Pl. XCI, PL. XCII, Fig. 1, 2

Holotype : Sample 74/9, in collection of UUG.

Type level: Claystone to claystone-sandstone facies of Paleogene beds (Upper
Lutetian — Upper Eocene), Inner Carpathian Paleogene.

Type locality : Liptovsky Ondrej, right bank of brook at bridge on the upper
end of the village.

Denomination : Lat. “incertus” — uncertain, problematic.

Material : 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).

Description: On the entire undersurface of the sandstone are distinct accumu-
lated projections with fine hill-like inner dissection. They are arranged in an
approximate arc. The size of projections ranges from 0.5 to 6 mm, the diameter of
the arc with projection is 3—4 cm. Out of the arcs the projections are isolated,
arranged irregularly (P1. XCI, P1. 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.

Association: 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. PLiCKA, in print).

Origin: Depressions in the clayey surface of the sea floor resulted most likely
from the activity of sea organisms moving on the floor. The arc-like arrangement of
traces resulted most likely from the activity of the organism’s extremities in a close
circle around the place of its temporary stay.

Stratigraphical range: Middle-Upper Eocene, Inner Carpathian Paleogene
in the sandstone- to claystone-sandstone facies; locality Liptovsky Ondrej, NE
of Liptovsky Mikulas.

Ecology and paleoecology

Fine cylindrical traces Agrichnium incompositum n. ichnosp. originating most
probably from sea worms cannot unambiguously prove the depth conditions in the
former sedimentation basin in the place of their occurrence. The latest data on
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marine fauna show that sea worms are considerably adaptable as regards depth
conditions. Some species of the family Maldanidae like Maldane sarsi MALMGREN,
Asychis biceps (M. Sars) and Praxillura longissima ARrvIDsON 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 Liptovska kotlina basin. There are more sandstones with platy
parting on the locality Liptovsky 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 German Devonian (H. PFEIFFER
1968). It is likely that the greater accumulations of the traces represent body
imprints of worms suddenly buried under sandy material 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
place of their temporary stay on the sea floor. Both fossil traces are results of activity
of sea organisms living on the clayey sea floor. Conditions for the development and
activity of sea organisms on the sea floor were particularly favourable in that time
and place. It is proved by great local accumulations of fossil traces, mostly fine, and
their varied assemblage. These facts are indicative of a shallow-water environment.
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Miroslav Plicka

Dvé nové fosilni stopy ve vnitrokarpatském paleogénu
na Slovensku

V ndvaznosti na prace zaméfené na geologicky a paleontologicky vyzkum Liptovské kotliny (P. GROSS
1979, P. Gross — E. KOHLER et al., 1980) bylo zahijeno v r. 1978 i studium fosilnich stop v uvedené
oblasti v ramci praci Ustfedniho dstavu geologického Praha, pobogka Brno. K lokalitdm, na které mne
pfedem upozornil DR. P..GROsS, ktery oblast geologicky zpracovdval, patfi i lokalita Liptovsky Ondrej,
na niz byly zji$tény dvé nové fosilni stopy.

Na uvedené lokalité vychazeji na povrch vrstvy vnitrokarpatského paleogénu v jilovcovém az
jilovcovo-piskovcovém vyvoji (eocén stiedni — svrchni) a to v pravém bfehu a koryté potoka u mistku,
pfi hornim konci obce. Ze suté bylo ziskdno 9 vzorkii desti¢kovitych piskovci s nové zji§ténymi fosilnimi
stopami (positivni hyporelief).

Stopa Agrichnium incompositum n. ichnosp. se vyznatuje nahromadénim jemnych viletkovitych
tvarii, probihajicich na spodni vrstevni ploSe piskovce viemi sméry, velmi blizkych néleziim z devonu
Némecka (H. PFEIFFER 1968). Neni vylouéeno, Ze v misté vétiiho nahromadéni véletkovitych tvari se
jednd o télni otisky Cervii, ndhle zasypanych piséitym materilem a uhynulych (Tab. LXXXIX, tab. XC,
obr. 1, 2).

Stopa Cumulusichnium incertum n. ichnogen, n. sp. (Tab. XCI, Tab. XCII, obr. 1, 2) pfedstavuje
nahlou€ené, misty ponékud obloukovité nepravidelné uspofadané kopeckovité tvary s dal§im jemn&j&im
vnitfnim kope¢kovitym élenénim (positivni hyporelief). Prohlubeninky na jilovitém mofském dné vznikly
pravdépodobné Cinnosti mofskych organizmi, pohybujicich se na jeho povrchu. Obloukovité uspofad4ni
stop mohlo byt vyvoldno ¢innosti jejich konéetin v t&sném okruhu mista doéasného pobytu.

Kromé dvou nové uvedenych fosilnych stop byly na studované lokalité zji§tény jeste fosilni stopy
nélezejici rodu Beloraphe Fuchs 1895, Planolites NICHOLSON 1873 a dalsi novi fosilni stopa Popradich-
nium erraticum n. ichnogen n. sp., zji§téna v okoli Popradu (M. PLICKA, v tisku).

Podminky pro rozvoj a €innost mofskych organizmii na mofském dné byly v uvedeném prostoru a &ase
mimofadné pfiznivé. Svédéi o tom znaéné lokélni nahromadéni fosilnich stop, vétsinou velmi jemnych
a jejich pestrd asociace. Tyto okolnosti by nasvéd&ovaly spiSe pro mélkovodnéjsi prostfedi.
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Vysvétlivky k tabulkdm LXXXIX—XCII
(Foto M. Plicka)

Tab. LXXXIX
1 Agrichnium incompositum n. sp. na spodni vrstevni ploSe tabulkovitého piskovce (vnitrokarpatsky
paleogén, eocén stfedni — svrchni). Vzorek ¢. 74/3, kolekce uloZena na Ustfednim tstavé

geologickém, poboc¢ka Brno.

2 Agrichnium incompositum n. sp. na spodni vrstevni ploSe tabulkovitého piskovce (vnitrokarpatsky
paleogén, eocén stiedni — svrchni). Vzorek é. 74/1 (holotyp), kolekce ulozena na Ustfednim dstavé
geologickém,pobocka Brno.

Tab. XC

1 Agrichnium incompositum n. sp. na spodni vrstevni ploe tabulkovitého piskovce (vnitrokarpatsky
paleogén, eocén stiedni — svrchni). Vzorek &. 74/7, kolekce uloZena na Ustfednim dstavé
geologickém, pobocka Brno.

2 Agrichnium incompositum n. sp. na spodni vrstevni ploe tabulkovitého piskovce (vnitrokarpatsky
paleogén, eocén stiedni — svrchni). Vzorek &. 74/2, kolekce uloZena na Ustfednim tstavé
geologickém, pobo¢ka Brno.

Tab. XCI

1 Cumulusichnium incertum n. sp. na spodni vrstevni plose tabulkovitého piskovce (vnitrokarpatsky
paleogén, eocén stfedni — svrchni). Vzorek & 74/9 (holotyp), kolekce uloZena na Ustfednim istavé
geologickém, pobocka Brno.

Tab. XCII

1 Cumulusichnium incertum n. sp. na spodni vrstevni ploSe tabulkovitého piskovce (vnitrokarpatsky
paleogén, eocén stiedni — svrchni). Vzorek &. 74/9 (detail), kolekce ulozena na Ustfednim dstavé
geologickém, pobocka Brno.

2 Cumulusichnium incertum n. sp. na spodni vrstevni ploSe tabulkovitého piskovce (vnitrokarpatsky
paleogén, eocén stfedni — svrchni). Vzorek &. 74/9 (detail), kolekce uloZena na Ustfednim dstavé
geologickém, pobocka Brno.
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