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Abstract: Flysch sediments of the outer development of the Bilé Karpaty
Unit {Javorina and Svodnice Formations — sensu Strdnik et al. 1986)
contain calcareous nannofossils which can be used for determination of the
relative age of the rocks within stage to zone precision, In the Javorina
Formation (Campanian—Maastrichtian) seven nannoplankton zones were de-
limited; they are partially identical with CC Zones [Sissingh 1977). In
the Paleogene classical Martini's [1971) zonation could be used in the
range of NP1—2 through NP1l Zones {lower Paleocene through lower part
of the lower Eocene). The work gives definitions of determined nannoplankton
zones in the Cretaceous and a systematic overview of the Cretaceous and Pa-
leogene species of calcareous nannoplankton f[including illustrations) in the
Bflé Karpaty Unit,

L Ustiedni dstay geologicky, Malostranské nam, 19, 118 21 Praha 1

Introduction

The basic study of geological structure of the Bilé Karpaty Unit
{Flysch Carpathians) was published by Maté&jka and ROth with a
microbiostratigraphic passage by Hanzlfikovéa in 1956, On the ba=is
of facial changes two lithostratigraphic units were defined from the
bottom to the top: 1. lower section of the Paleogene represented namely
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by variegated beds; 2. upper section of the Paleogene formed by flysch
beds with noncalcareous claystones and flysch beds with calcareous
claystones.

In the following years the paleontologic research in this area was
reduced only to single papers. Hanzlikova (1980] made a revision
of sediments of the Bflé Karpaty Unit in the basement of the Vienna Basin.
She called attention to a possible flysch development already in the
Senonian, Foraminiferal assemblages showed no calcareous specimens
and the biostratigraphic determination had to be based on the asso-
ciations of sandy benthic forms only. From the borehole Hluk V-3 situat-
ed in the western part of the Bilé Karpaty Unit microfauna was described
by Hanzlikova (1984a) anq nannoplankton from identical samples
by Svdbenicka [1985). Both methods established sediments of the
lower, middle and upper Eocene, foraminifers indicated even the lower
Oligocene. Hanzlikovd proposed to define the deep red-brown non-
calcareous claystones with Uvigerinammina jankoi Majzon as a new
lithostratigraphic member — the Ghely Member. Hanzlikova {1984b)
also devised an orientational microbiostratigraphic correlation for the
study of geotraverses in the Pichov area. The concept of the Bilé Kar-
paty Unit structure in Stradnik et al. (1986) is based on the classical
division of Matéjka and Roth (1956), However, Stranik et ai
proposed several changes in the upper part of the Paleogene.

In this paper, the biostratigraphy of the Bilé Karpaty Unit {Javorina
and Svodnice Formations] was studied using two micropaleontologic
methods; the classical one, based on foraminifers, and a new one, based
on calcareous nannoplankton. Both methods complemented each other
and provided interesting comparison and mutual checking.

The nannoplankton corpuscles were determined in all calcareous se-
diments of the ilysch and variegated development. The nannofossil as-
semblages usually showed greater species diversity and contained
markers permitting to determine the age of the sediments within stages
to zones precision.

This article deals with calcareous nannoplankton including its taxo-
nomic review in the flysch sediments of the outer development af the
Bilé Karpaty Unit (sensu Strédnik et al. 1986). The presence of tur-
bidites is typical of flysch sediments and determination of their relative
age has been rather problematic. Individual intervals of flysch rhythms
show a poor fossil record. We presume that in turbidite ail material is
redeposited. In the pelagic interval T, (sensu Bouma 1962} the fossils
are considered an autochthonous component. This paper discusses the
problem whether calcareous nannofossils in flysch sediments are an
autochthonous component or merely a redeposited material and whether
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the nannoplankton zonation can be used for determining the relative
age of the flysch sediments in the Outer Carpathians.

The sediments exhibited prevailingly or only agglutinated foraminifers
and calcareous nannofossils, The species composition of agglutinated
foraminifers usually indicated a broader stratigraphical range — the
upper Senonian—Paleocene. Unfortunately, these assemblages lacked
species (e.g. representatives of the species Rzehakina are very rare],
which would help to determine the age of the sediments more precisely.
Calcareous nannoplankton permitted to state more closely the relative
age. However, we do not know yet the degree of autochthonism of nanno-
fossils in the flysch sediments. Samples were taken predominantly from
the thin T.,_, layers (Weidmann 19687) — from calcareous pelagites
which probably were not yet products of pure quiescent sedimentation.
In this rhythm phase the finest corpuscles of turbidite were probably
deposited exhibiting aiso tiny particles of redeposited nannofossils.
Simultaneously, sedimentation of autochthonous material occurred. For
comparison of the assemblage contents samples from turbidite phases of
flysch rhythms were taken in selected localities. They contain nanno-
fossil taphocenoses of species similar to those of the T..., pelagites. In
my opinion, the sedimentation of the material on the continental shelf
and its resedimentation in the deep-sea environmeni took place within
a relatively short time-span, maximally in the framework of one nanno-
plankton zone. The taphocenoses exhibited clearly redeposited nanno-
fossils from earlier stages or formations and the stratigraphically “youn-
gest” corpuscles which documented the sedimentation age of even tur-
bidites on the continental shelf and thus could be considered an iso-
chronous component of the sediment [turbidite].

The sediments were chip-sampled during mapping tours from brook
beds, road cuts, abandcned quarries, etc.

Caolcareous nannoplankton from sediments
of the outer development of the Bilé Karpaty Unit

The Javorina Formation

Strdnik et al. [1986) defined a new lithostratigraphic member -—
the Javorina Formation — in the Vldra development of the Bilé Karpaty
Unit, It is a complex of small to medium-scale rhythmic flysch sediments
with green-grey to grey claystones, usually noncalcareous and variably
psammitic. They contain poor, badly preserved and stratigraphically in-
conclusive, usually agglutinated foraminifers and calcareous nannofossils.
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The sediments of the Javorina Formation show features of “classical tur-
bidites” which are typical of the lower part oi the alluvial fan abutting
on the basin plain.

Stranik et al (1986) ranges the whole complex of the Javorina
Formation with the lower Paleccene. The authors explain the presence
of solely Cretaceous assemblages of calcareous nannolossils in these
sediments by mass redeposition into younger stages probably without
development of autochthonous nannoilora,

This opinion was not confirmed by the results of nannoplankton and
microfauna research in the Javorina Formation. The sediments contained
relatively rich assemblages of calcareous nannofossils of Campanian—
Maastrichtian age (Zones CC18—CC26 sensu Sissingh 1977) without
any Paleogene indications and agglutinated foraminifers of a broader
stratigraphic range the Upper Cretaceous—Paleocene. Provided that all
the material of the Javorina Formation Cretaceous was redeposited into
the Paleogene we should answer several questions: Why the nannofossil
assemblage contains solely corpuscles unequivocally determining a re-
latively narrow stratigraphic range of e.g. the Campanian?; why these
“redeposited” associations do not contain also younger particles of the
Maastrichtian? The Maastrichtian was established in the sediments of the
Bflé Karpaty Unit in many localities of the variegated and flysch de-
velopment. The Campanian and Maastrichtian species are commonly
tound as redeposited material in the Paleocene and lower Eocene assem-
blages of the Svodnice Foimation.

Corpuscles of the calcareous nannoplankton deposited relatively slowly
in guiescent environment. For a long time they were floating in a sus-
pension with fine dust, clay and autochthonous withered organic ma-
terial ang together they sank to the bottom. The nannoplankton cor-
puscles are small (2—30 pm} and ezhibit usually flat, disc-shaped out-
line. Calcareous nannoplankton remains longer in suspension compared
with foraminiferal tests.

Redeposited nannofossils were partially protected from acidity and
other adverse effects of the environment by clay minerals. Autochthonous
withered coccospheres were coated with gelatine substance which for
a certain period preserved the corpuscles from impairment even in great
depths within CCD. Schlanger et al. [1973) studied diagenetic pro-
cesses resulting from CaCQ0; dissolution and its secondary recrystal-
lization. They discovered that the coccolith bodies do not dissolve entirely
below the carbonate level of compensation. The authors explain this
nannofossil resistance by the presence of protein mucous membrane of
the primary living organism which covers calcite elements and preserves
them against agresivity of the environment. Another protection of the
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nannofossil corpuscles in the water column below the CCD level against
the adverse effects of the environment is the rain of fecal pellets con-
taining calcareous corpuscies of nannoifossils in the form of undigested
remnants ([Honjo 1976). These pellets are produced by zooplankton
which feeds on fytoplankton. The protective 1ole of the pellets in acid
environment was verified also by laboratory methiods.

When simultaneously studying toraminiiers and nannoplankton in the
flysch sediments we came a&ross a conspicuous feature; the same sample
exhibited a relatively rich assemblage of calcareous nannofossils while
microfauna contained only agglutinated foraminifers devoid of calcareous
elements. This phenomenon is typical of the sediments of the Javorina
Formation. The presence of nannofossils in deep-water sediments testi-
fies rather of corpuscle redeposition than of the material autochthony.
Schlanger et al (1973) found stratigraphic intervals completely de-
vold of withered calcarecus foraminiferal assemblages but exhibiting
nannofossils in the northern Paciiic Ocean. They presume that the calcite
originally contained in the foraminiferal tests dissolved and recrystalli-
zed either as micrite or deposited on skeletal remains of coccoliths, or
formed an interspace mass of the sediment.

The Svodnice Formation

The flysch sediments with calcareous claystones similar to the Vsetin
type of the Zlfn Formation and marls of the Lacko type of Paleocene—
lower Eocene age are stratigraphically the highest member of the Bilé
Karpaty Unit. This complex of sediments was named the Svodnice
Formation by Pesl (1968).

Compared with the Javorina Formation the sediments of the Svodnice
Formation show a different development of microfauna and calcareous
nannoplankton. Beside associations of agglutinated foraminifeis the
microfauna contained frequently also calcareous plankton and benthos.
This calcarecus component of foraminifers corroborated a similar re-
lative age of the sediments as did calcareous nannofossils.

Calcareous nannoplankton indicates the age of the Svodnice Formation
ranging between the Paleocene—Ilower Eocene. Nannofossil assemblages
contain index species of standard nannoplankton zones sensu Martini
(1971j.

According to the nannoplankton research we may presume in the
Svodnice Formation almost continuous sedimentation without signiticant
interruption from the lower Paleocene to the lower Focene. Rich ia-
depositions from the Upper Cretaceous (predominantly the Campanian
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and Maastrichtian as well as earlier stages) are typical of these Paleo-
gene nannofossil assemblages. It is interesting that the associations of
the upper Paleoccene very rarely exhibit nannefossils redeposited from
the lower Paleocene, and also the lower Eocene shows abundant rede-
positions from the Upper Cretaceous while the species redeposited in the
Paleocene almost do not occur in these taphocenoses,

In the Svodnice Formation the dependence of the nannoflora and mi-
crofauna assemblage composition on individual flysch rhythms was de-
tailedly studied. For example in the abandoned stone quarry Modra Voda
the sediments exhibited nannofossil assemblages with a higher species
diversity of upper Paleocene age (NP7 — horizon with irequent Seapho-
lithus fossilis). Calcareous nannoplankton of the Paleocene may be con-
sidered an isochronous component of the sediment. The microfauna is
predominantly agglutinated, with species of a broader stratigraphic
range. The rare finding of Globigerina triloculinoides Plummer con-
firms this stratigraphical range. It was interesting to observe how the
fossil record changed in dependence on the character of the turbidite
interval. In the hemipelagite deposit T.. only calcareous nannoplankton
was found. The washing residue contained worked up fragments of
brick-red claystones which could be esplained as redeposited material
from the variegated strata of the Cretaceous accounting also for the
presence of redeposited nannofossil corpuscles of Campanian—Maas-
trichtian age. The calcarecus claystone — pelagite deposit Te—, con-
tained poor assemblage of nannofossils in which only species with
“massive” corpuscle construction were preserved since they were more
resistant against dissolving and other adverse effects of the paleoen-
vironment. Conversely, the microfauna was richer in this sample. Agglu-
tinated foraminifers with rare Rzehakina complanata (Grzyb.} and
Matanzia varians (Glaessner) predominated. Tiny specimens of Glo-
bigerina triloculinoides Plummer (P1—P4 Biochrone; the lower part
of the P4 Zone can be correlated with the NP7 Zone sensu Bolli et al.
1985]) formed a significant component in the sample.

Summary

Detailed research into the dependence of species composition 0n
nannofossil taphocenoses and foraminifers on the genesis of individual
flysch rhythm intervals revealed that the calcareous nannofossils and
microfauna complemented each other. Calcareous nannofossils were
absent only in the noncalcareous pelagites T., (sensu Weidmann
1967) which originated in deep-water environment below the carbonate
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compensation level during the period of quiescent sedimentation. These
sediments exhibit relatively rich assemblages of agglutinated foramini-
fers with a higher species diversity and a broader stratigraphic range,
and very rarely plankton.

Calcareous nannofossils are found in a) calcareous as well as in weakly
cailcareous turbidite sediments of flysch sedimentation in the Tq intervals,
where redeposited material should be rightly presumed, b) calcareous
claystones of the guiescent phase of the T, flysch rhythm sedimentation
in which a long-term deposition of pelagic material is assumed. The spe-
cies composition of nannofossil taphocenosis showed that in these pe-
lagites redeposited particles as well as autochthonous and/or isochronous
material accumulated. It has been documented that the stratigraphically
youngest components of calcareous nannofossil taphocenosis deposited
already in the finest phase of the turbidite rhythm — in clayey calca-
reous siltstone T, and that it was in isochronous component of genetically
complicated flysch sedimentation.

Nannoplankton zones of the flysch sediments
of the Bilé Karpaty Unit

The sediments of the Bilé Karpaty Unit are relatively rich in asso-
ciations of calcareous nannofossils with index species according to which
samples can be ranged with nannoplankton zones permitting to deter-
mine more closely the relative age of the rocks (see text-fig. 1).

In the Upper Cretaceous (Campanian—Maastrichtian) there developed
taphocenoses of calcareous nannoplankton with a higher species diver-
sity. “Running species” which start in the Lower Cretacecus or in the
lower part of the Upper Cretaceous and die out at the Cretaceous,Ter-
tiary boundary, predominate. It has been found out during sample stu-
dies that some stratigraphically important nannofossils did not ocecur
in associations and thus it was not possible to use standard CC Zones
(sensu Sissingh 1977). In the Bilé Karpaty Unit and Javorina
Formation seven nannoplankton zones (see text-fig. 2] were delimited
within the range of the Campanian—Maastrichtian. The lower biozone
boundaries are defined by the first occurrence of a nominal species.
Sissingh (1977) gives nine CC zones in the identical stratigraphic
interval. The development of calcareous nannofossil assemblages and
their phyllogenic link-up excludes the possibility of the absence of
certain zones due to a longer discontinuation of the sedimentation. Some
species are absent probably due to specific paleoecologic and paleogeo-
graphic conditions in the sedimentary basin.
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In the Paleogene of the Svodnice Formation a gradual qualitative and
quantitative evolution of calcarecus nannofossil assemblages from the
lower Paleacene to the lower Eocene within the Zones NP1—NP2

sediments of the Bilé Karpaty Unit

through NP11 (sensu Martini 1971), took place. Nannofossil asso-
ciations precisely identical with the NP1 Zone, with mass occurrence

1. Distribution of stratigraphically important calcareous nannofossil species in {ha
of Markalius inversus and Thoracosphaera sp. (sensu Ga3parikova
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2. Calcareous nannofossil zones
in the flysch sediments of
the Bilé Kapaty Unit

CC zones Sissingh (1977
NP zones Martini (1971)

Zones of the calcareous
nannofossiis in the flysch
sediments of the Bilé Karpaty
Unit

{ Svabenickd this paper}
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3. Distribution of calcareous nannofossils on the Cretaceous-Tertiary boundary in the
sediments of the BIlé Karpaty Unit

in Salaj et al 1978) have not been found yet in the sediments of the
Bilé Karpaty Unit.

According to the micropaleontologic data from the sediments of the
outer development of the Bilé Karpaty Unit we may expect flysch se-
dimentation without significant interruption at the Cretaceous/Tertiary
boundary. Lithraphidites quadratus of the CC25b Zone and Nephrolithus
frequens of the CC26 Zone (sensu Sissingh 1977) were docu-
mented from the upper Maastrichtian and already in the lower Pa-
leocene the Zones NP1—NP2 and NP3 with Cruciplacolithus primus
[large and small form), C. tenuis, abundant occurrence of Thoracosphaera
operculatqa, Markalius inversus, Ericsonia subpertusa, etc. — see text-
fig. 3 — were found.

In the Bflé Karpaty Unit the species Braarudosphaeira bigelowii, Mar-
kalius inversus, Thoracosphaera operculata, Placczygus sigmoides ang
Cyclagelosphaera reinhardtii (text-fig. 2) pass from the Cretaceous into
the Tertiary.
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Nannoplankton zones of the Cretaceous
in the Javorina Formation

Aspidolithus parcus Biozone

In the Bilé Karpaty Unit the Aspidolithus parcus Zone can be present-
ed as the zone of a partial extent of the taxon from the first occurrence
of Aspidolithus ex gr.parcus (Stradner) Noel to the first occurren-
ce of Ceratolithoides aculeus (Stradner) Prins and Sissingh.

Discussion: Sissingh (1977) introduced two zones in the
lower Campanian: CC18 Aspidolithus parcus and CC19 Calculites ovalis.
The boundary between these two zones is defined by the last occurrence
of Marthasterites furcatus, Roth (1978} and Doeven {1983) define
only the Zone Broinscnia parca in the lower Campanian, from the first
occurrence of Broinsonia parca (synonym of Aspidolithus parcus) up to
the first occurrence of Ceratolithoides aculeus, According to Perch-
Nielsen (in Bolli et al, 1985) the interval in which Aspidolithus
parcus occurs together with Marthasterites furcatus is short and fre-
quently even absent.

In the sediments of the Bilé Karpaty Unit only single specimens of
Marthasterites furcatus were found, mostly as an element redeposited
into the Paleogene, Yor this reason the last occurrence of Marthasterites
furcatus cannot be used for the boundary of the CC18/CC19 Zones and
thus for delimiting the CC19 Zone Calculites ovalis.

In the Czechoslovak Carpathians, Broinsonia parca Biozone was de-
limited by Gasparikovad (in Andrusov - Samuel 1983) and
correlated with the foraminiferal zone of Globotruncana arca (lower
Campanian} in the Cordtyn Unit of the Klippen Belt, in the Manin “se-
ries” and Myjavskd pahorkatina hills.

Ceratolithoides aculeus Biozone

Definition: The interval from the first occurrence of Cerafoli-
thotdes aculeus {Stradner) Prins and Sissingh to the first
occurrence of Quadrum sissinghii Perch-Nielsen.

Authors: Cepek-Hay {1969), emend. Martini (1976}, nom.
corr. Perch-Nielsen.

A ge: Upper part of the lower Campanian,

Remark: In the Bilé Karpaty Unit this biczone is widespread in
the flysch development of the javorina Formation and in variegated
bads. From this zone gomes the first occurrence of Placozygus sigmoides
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which passes from the Cretaceous to the Tertiary in the sediments of
the Bilé Karpaty Unit.

In the Czechoslovak Carpathians the Tetralithus aculeus Zone (syno-
nym of Ceratolithoides aculeus) is described from the CorStyn Unit of
the Klippen Beit and from the Myjavskd pahorkatina hills and correlated
with the foraminiferal zone of Globotruncana rugosa. Its basement is
formed by the Broinsonia parca Zone and overlying strata by the Lithra-
phidites quadratus Zone (GasSparikovéd in Andrusov-Samuel
1983).

Quadrum sissinghii Biozone

Definition: The interval from the first occurrence of Quadrum
sissinghii Perch-Nielsen [synonym of Quadrum nitidum (Mar -
tini) Prins and Perch-Nielsen] to the first occurrence of
Quadrum trifidum (Stradner] Prins and Perch-Nielsen.

Authors: Sissingh (1977), nom. corr. Perch-Nielsen
{in Bolli et al. 1985).

A ge: Lower part of the upper Campanian,

Remark: Sissingh used the stratigraphic range of Ceratolithoi-
des arcuatus Prins and Sissingh for dividing the Quadrum sissin-
ghii Zone into three subzones. However, in the sediments of the Bilé
Karpaty Unit this species was not found.

Up to the present, this biozone has not been reported from the Czecho-
slovak Carpathians.

Quadrum trifidum Biozone

In the Bilé Karpaty Unit this zone is comprehended as the zone of
a complete range of the taxon with stratigraphic age [rom the upper
part of the upper Campanian through the lower part of the lower
Maastrichtian.

Discussion: Sissingh [1977) determined two zones in the in-
terval of the upper part of the upper Campanian through the lower pait
of the lower Maastrichtian: CC22 Quadrum trifidum and CC23 Tranolithus
phacelosus. He defined the boundary of these zones by the last accurrence
of Reinhardtites anthophorus. The upper part of the CC23 Zone is de-
limited by the last occurrence of T'ranolithus phacelosus. Since Reinhard-
tites anthophorus occurs irregularly in the Campanian nannoiossil as-
semblages of the sediments of the Bilé Karpaty Unit, its last occurrence
is not suitable for delimiting the boundary of the CC22/CC23 Zones.
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According to Percih-Nielsen (in Bolli et al. 1935) the last
occurrence of the species Quadrum sissinghii and Quadrum trifidum is
identical with the last occurrence of stratigraphically common marker
Tranolithus phacelosus [(sensa Sissingh 1977). Both representatives
of the genus Quadrum form a conspicuous horizon in the sediments of
the Bilé Karpaty Unit. Therefore it is advantageous to use besides I'rano-
lithus phacelosus also the last occurrence of Quadrum sissinghii and
Quadrum trifidum for stratigraphic division of these sediments.

The Tetralithus trifidus Zone is reported by Gadparikova {1984)
from the lower Maastrichtian of the Czechoslovak Carpathians and it is
correlated with the foraminiferal zone of Globotruncana falsostuarti.

Arkhangelskiella cymbiformis Biozone

In the Bilé Karpaty Unit the Arkhangelskiella cymbiformis Biozone re-
presents an interval zone from the last occurrence of Quadrum sissinghii
Perch-Nielsen and Quadrum trifidum (Stradner) Prins and
Perch-Nielsen to the first occurrence of Lithraphidites quadratus
Bramlette and Martini.

Disucussion: The CC24 Reinhardtites levis Biozone (sensu Sis-
singh 1977) defined as the interval from the last occurrence of Trano-
lithus phacelosus to the last occurrence of Reinhardtites levis cannot be
used in the sediments of the Bilé Karpaty Unit. According to Perch-
Nielsen (in Bolli et al. 1985] the last occurrence of Tranolithus
phacelosus is roughly identical with the last occurrence of Quadrum
sissinghii and Q. trifidum. A typical Reinhardtites levis was not deter-
mined under light microscope.

Perch-Nielsen (1972) emend. Sissingh (1977) defined the
CC25 Arkhangelskiella cymbiformis Zone as the interval from the last
occurrence of Reinhardtites levis to the first occurrence of Nephrolithus
frequens. The CC24 and CC25 Zones are unfit for zoning of the lower
Maastrichtian sediments of the Bilé Karpaty Unit.

Remark: The assemblages of the Arkhangelskiella cymbiformis
Zone of the Bilé Karpaty Unit sediments rarely exhibit Prediscosphaera
grandis Perch-Nielsen and very rarely Lithraphidites praequa-
dratus Roth. In this zone Microrhabdulus decoratus is relatively abun-
dant and the species Eiffellithus eximius, Tranolithus phacelosus, Qua-
drum sissinghii and Q. trifidum are already absent.

This zone has not been reported yet from the Czechoslovak Carpathians.
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Lithraphidites quadratus Biozone

In the Bilé Karpaty Unit the Lithraphidites quadratus Zone can be de-
fined as the zone of a partial taxon range from the first occurrence of
Lithraphidites quadratus Bramlette amd Martini to the first
occurrence of Nephrolithus frequens Gorka. In the upper part of the
Lithraphidites quadratus Zone the Subzone Micula murus can be deli-
mited from the first occurrence of Micula murus (Martini) Bukry
to the first occurrence of Nephrolithus frequens Goérka.

Discussion: In the upper Maastrichtian Sissingh (1997) defines
the interval from the first occurrence of Lithraphidites quadratus to the
first occurrence of Micula murus as the Subzone b of the interval Zone
CC25 Arkhangelskiella cymbiformis. The onset of the taxon Lithraphidites
guadratus is conspicuous in the Bilé Karpaty Unit. Micula murus is rare
in the sediments, however also this species can be employed for a de-
tailed stratigraphic division in the upper Maastrichtian.

In the Czechoslovak Carpathians the Lithraphidites quadratus Biozone
was describeq by Ga&parikova from the Klippen Belt of the Cor-
Styn Unit and from the Manin “series” and corielated with the fora-
miniferal zone of Racemiguembelina varians sl. (GaSparikova
1984).

Nephrolithus frequens Biozone

Definition: The interval from the first to the last occurrence of
Nephrolithus frequens Gdérka, ig. up to the disappearance of majo-
rity of calcareous nannofossil species at the Cretaceous/Tertiary boun-
dary.

Authors: Cepek and Hay {1969).

A ge: Upper Maastrichtian,

Remark: This species was determined both in the variegated and
flysch sediments of the Bilé Karpaty Unit. A high species diversity is
typical of the calcareous nannofossil taphocenoses of this interval. The
nominal species of the zone, Nephrolithus freguens, occurs in relatively
small number in the assemblages. Micula prinsii which was reported
only from the upper part of the CC26 Zone by Perch-Nielsen (in
Bolli et al. 1985) was sporadically found, Nannofossil associations o1
this zone exhibit species which pass from the Cretaceous to the Tertiary
[sensu Perch-Nielsen in Bolli et al, 1985) and were also
established in the Paleocene of the Bilé Kappaty Unit in the Svodnice
Formation: Placozygus sigmoides, Markalius inversus, Cyclagelosphaera
reinhardtii, Braarudosphaera bigelowii and Thoracosphaera operculata
(text-figs. 2, 3).
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In the Czechoslovak Carpathians the Nephrolithus frequens Zone is
reported from the Manin “series” in the Zilina area where it represents
the upper Maastrichtian and corresponds with the foraminiferal zone of
Abathomphalus mayaroensis, From its overlying strata the first Paleogene
Zone NP1 Markalius inversus was described (Ga3parikovd in An-
drusov-Samuel 1983).

Paleogene nannoplankton zones
of the Svednice Formation

Cruciplacolithus primus Biozone

In the Bilé Karpaty Unit the presence of Cruciplacolithus primus
Perch-Nielsen (small form) is characteristic of this interval even
before the onset of Cruciplacolithus tenuis {Stradner) Hay and
Mohler.

Discussion: Calcareous nannofossil assemblage precisely corres-
ponding to the description of the NP1 Markalius inversus Zone (Hay -
-Mohler in Hay 1967) was not determined in the sediments of the
Bilé Karpaty Unit. The studied material showed no Biantholithus sparsus
Bramlette and Martini. None of the samples contained mass
representation of Markalius inversus and Thoracosphaera operculata as
described by GaSparikova (in Salaj et al. 1978) from the Fa-
leogene of the Klippen Belt.

Remark: In the Svodnice Formation, assemblage of calcareous
nannofossils with Cruciplacolithus primus was determined solely in flysch
sediments with prevalence of sandstone — the so called Vlara type.
Both small and big forms of Cruciplacolithus primus still without the
typical Cruciplacolithus tenuis in association with Markalius inversus,
Thoracosphaera operculata, Placozygus sigmoides and Ericsonia subper-
tusa were determined in these strata.

The zone with this assemblage has not been described so far from the
Czechoslovak Carpathlans.

For dating of the superlying Paleogene sediments of the Bilé Karpaty
Unit in the interval of the NP2 Cruciplacolithus tenuis Zone through the
NP11 Discoaster binodosus Zone, Martini’s zonation (1971} can be
used in its full extent.

Systematic part

Systematic classification of calcareous nannofossils and their strati-
graphic distribution are took over from Perch-Nielsen (in Bolli
et al, 1985).
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1957
1983
1966

1969

Calcareous nannoplankton of the Cretaceous

Class Coccolithophyceae Rothmaler 1951
Family Ahmuellerellaceae Reinhardt (1965)
Genus Ahmuelierella Reinhardt 1964

Ahmuellerella octoradiata (Gorka) Reinhardt
P1 II, fig. 3—5

Discolithus octoradiatus sp. n.; Gorka, p. 259, pl. 4, fig. 10.

Zygolithus octoradiatus (G6rka) comb. nov.; Stradner, p. 180, pl. 5, fig.2.
Ahmuellerella octoradiata (G6rka) comb, nov,; Reinhardt, p. 24, pl. 22,
figs. 3, 4.

Vagalapilla octoradiata (Goérka) comb. nov,; Bukry, p. 58, pl. 33, figs, 5~7.

Distribution: Upper Cenomanian to Maastrichtian, CC9—CC26.

1966
1971

1981

1982

Genus Vagalapilla Bukry 1969

Vagalapilla matalosa {Stover) Thierstein
PL 1, figs. 1—4

Coccolithus matalosus sp. n.; Stover, p. 139, pl. 2, figs, 1, 2; pl. 8, fig. 10.
Staurolithite matalosus (Stover) Cepek - Hay; Manivit, p. 84, pl. 24,
figs. 6—10. )

Vagalapilla matelosa (Stover) Thierstein; Smith [cum synonymy},
p. 75, tab. 14, figs. 1—13,

Vekshinella matalosa {Stover) comb. nov.,; Hanzlikova, Krhovsky,
Svabenické&, p. 145, pl 6, figs. 15, 16.

Distribution: Albian to lower Maastrichtian.

Genus Vekshinella Loeblich-Tappan 1963

Vekshinella crux {(Deflandre - Fert) Shafik - Strad-

ner
Pl II, figs. 1, 2.

1954 Discolithus crux sp. n.; Deflandre - Fert, p. 143, pl, 14, fig. 4; text-tig. 55.

1971

Vekshinella erux (Deflandre - Fert] comb nov.; Shafik - Stradner,
pl. 39, figs. 1—4,

Distribution: Albian to Maastrichtian.
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Family Arkhangelskiellaceae Bukry 1969
Genus Arkhangelskiella Vekshina 1959

Arkhangelskiella cymbiformis Vekshina
P1. III, figs. 22, 23; pl. 1V, figs. 13—15

1858 Arikhangelskiella cymbiformis sp. n.; Vekshina, p. 86 [partim), pl. 1,

fig. 1; pl, 2, fig. 3 {non fig. 4).




1669 Arkhangelskiella cymbiformis Vekshina; Bukry, p 21, pl 1, figs.
1—3.
non 1981  Arkhangelskiella cymbiformis Vekshina; Smith, p. 28 pl 1, figs
16—34.

Remark: Under light microscope it shows strikingly large and mor-
phologically conspicuous placoliths. In the central field in each quadrant
A. cymbiformis exhibits five or less perforations situated along sutures.
Sutures are parallel with the eliipse axes.

Distribution: Campanian to Maastrichtian, CCZ21la—CC25a rate,
CC25b--CC26 frequent.

Arkhangelskiella specillata Vekshina
Pl 11, fig. 21; pi. IH, figs. 20, 21

1059 Arkhangelskiella specillata sp. n; Vekshina, p. 67, pl. 2, fig. 5.
1983 Arkhangelskiella specillata Vekshina; Doeven, p. 48, pl 2, fig. 4

Remark: Suture in the central field is parallel with the longer a-is
of elliptic disc, shorter suture is declined by 10° clockwise fiom the
shorter ellipse axis. Disc margin is narrower than in A. cymbiformis.
Doeven [1983) describes the following morphological differences
from A. cymbiformis: 1) narrower disc margin, 2) oblique sutures in the
central field, 3) greater number of perforations along suture margins.

Distribution: Upper part of the lower Campanian to Maastrich-
tian.

Genus Aspidolithus Noé&l 1969

Aspidolithus parcus constrictus (Hattner, Wind - Wise]
Perch-Nielsen
Pl, 1V, figs. 6, 7, 9, 10

1064 Arkhangelskiella parca Stradner; Bramlette - Martini, p. 298 pl. 1
figs. 1, 2.

1966 Arkhangelskiella cymbiformis Vekshina; Stover, p. 137 (partim), pl I
fig. 17 (non fig. 18).

1969 Broinsonig parca (Stradner) comb. nov,; Bukry, p. 23 (partim], pl. 3
figs. 3, 4 (non figs. 5—10).

1969 Aspidolithus pdreus (Stradner) com. nov,; No#&l, p, 196 pl 1, figs. 3, 4.

1980 Broinsonia parca constricia ssp. n.; Hattner - Wind - Wise, p. 59, pl. 6,
figs. 7—10; pl. 7, figs. 1—9,

1984a Aspidolithus parcus constrictus (Hattnmer - Wind . Wise] comb. nov;
Perch-Nielsen, p. 43.

’

Remark: A. parcus constrictus exhibits a characteristic structure
of corpuscle -— large, broadly oval placolith with conspicuously small
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central field which is very expressive in the crossed nicols. In the sedi-
ments of the Bilé Karpaty Unit it is abundant in the Campanian and rare
in the lower Maastrichtian.

Distribution: Lower Campanian up to the Campanian/Maastrich-
tian boundary, CC18b—CC234a.

Aspidolithus parcus parcus (Stradner) Noél
Pl IV, fig. 11; pl. V, figs. 1, 2

1963 Arkchangelskiella parea sp. n.; Stradner, p. 10, pl, 1, fig. 3.

1968 Arkhangelskiella magnacava sp, n.; Gartner, p. 38, pl. 18, fig. 25; pl. 22,
fig. 9.

1969 Broinsonig parca [{Stradwner) comb. nov.; Bukry, p. 23 (partim), pl. 3,
figs., 3, 6, 7 {non figs. 3, 4, 8—10).

1985 Aspidolithus parcus parcus [Stradner] Noél; Perch-Nielsen (in
Bolli et al. 1985), p. 354, pl. 18, fig. 8; pl. 17,

Remark: A parcus parcus corpuscies have a larger central field
with more perforations than A. p. constrictus. In the lower Campanian
sediments of the Bilé Karpaty Unit we may observe transgressive forms
between A. p. parcus and A. p. constrictus.

Distribution: Lower Campanian, CC18a—CC19a.

Genus Broinsonia Bukry 1969

Broinsunia ex gr. enormis ([Shumenko) Manivit
PL. I, figs. 5. 9, 10

19688 Arkhangelskiella enormis sp, n,; Shumenko, p. 33 (partim), pl. 1, figs. 2,
3 (non fig. 1).

1969 Broinsonia bevieri sp. n.; Bukry, p. 2%, pl. 1, figs. 8—10.

1871 Broinsonia enormis (Shumenkoj comb. nov.;Manivit, p. 105, pl. 1, figs.
18—20.

Remark: In the sediments of the Bilé Karpaty Unit it sporadically
occurs in the lower Campanian. Corpuscles of the genus Broinsonia are
smaller than representatives of the genera Aspidolithus or Arkhangel-
skiella.

Distribution: Turonian to lower Campanian (Perch-Niel-
sen 1979).

Genus Gartnerago Bukry 1969

Gartnerago obliguum (Stradner) Reinhardt
Pl IV, figs. 1—4
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1963 Arkhangelskiella obliqua sp. n.; Stradner, p. 176, pL 1, fig. 2,

1966 Discolithus segmentatus sp. n.; Staver, p. 143, pl. 3, figs. 3—6; pl. §, fig. 19.

1980 Gartnerago obliquum (Stradner]) Reinhardt; Hattner - Wise [(cum
synonymy]), p. 63, pl. 18, figs. 2—9; pl. 19, fig. 1; pl. 40, fig, 1, 4.

Distribution: Lower Turonian to Maastrichtian.

Genus Kamptnerius Deflandre 1959

Kamptnerius magnificus Deflandre
Pl 11, fig. 22; pl. V, figs. 14—16

1959 Kamptnerius magnificus sp. n.; Deflandre, p. 135 pl 1, figs, 1—4.
1981 Kamptnerius magnificus Deflandre; Smith (cum synonymy), p. 49, pl. 8,
figs. 1—11.,

Remark: In the sediments of the Bilé Karpaty Unit it occurs rarely
and poorly preserved [frequently with broken oif flag-like margin which
is typical of this genus).

Distribution: Turonian to Maastrichtian.

Family Biscutaceae Black 1971
Genus Biscutum Black in Black-Barnes 1959

Biscutum constans (Gorkaj Black
PL III, figs. 4—B

1957 Discolithus constans sp. n.; Gorka, p, 279, pl. 4, fig, 7.
1976 Biscutum constans {Gorka) Black; Hill (cum synonymy), p. 123, pl. 1,
figs. 32—37; pl. 13, figs. 2—4.

Distribution: Albian to Maastrichtian (Cretaceous/Tertiary boun-
dary, ? Paleocene].
Family Braarudosphaeraceae Deflandre 1947
Genus Braarudosphaera Deflandre 1947

Braarudosphaera bigelowii (Gran-Braarud] Deflandre
Pl V, figs. 10—13; pl. VII, figs. 11, 12

1935 Pontosphaera bigelowi sp. n.; Gran - Braarud, p. 388, plL. 67.
1947 Braarudosphaera bigelow! (Gran - Braarud} comb. nov; Deflandre, p.
439, ligs. 1—5.

Remark: In the Bilé Kappaty Unit it is rare, A relatively more fre-
quent occurrence can be observed in the upper Maastrichtian in rich
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assemblages with Nephrolithus Jrequens and in the lower Paleocene in
associations poor in species and guantity, with Placezygus sigmoides,
Markalius inversus and Cruciplacolithus primus.

Distribution: Cenomanian to Recent.

Family Calyptrosphaeraceae Bourdeaux-Hay
1969

Genus Lucianorhabdus Deflandre 1959

Lucianorhabdus cayeuxii Deflandre
Pl VII, fig. 13—15

1959 Luc anorhabdus cayeuxii sp. n; Deflandre, p. 142, pl 4, figs. 11--25
1983 Lucignorhubdus cayeuxii Deflandre; Doeven, pl 4, fig. 7.

Remark: In the sediments of the Bilé Karpaty Unit it occurs rarely
compared to the Senonian of the central Europe boreal region. In li-
terature a theory was presented that the genera Calculites and Lucia-
norhabdus could be only one genus because the oval corpuscies of the
genus Calculites are in fact basal parts of lengthened holoceccoliths ot
the genus Lucianorhabdus {e.g. in wWind - Wise 1977, Perch-
Nielsen 1979). However, the investization of the sediments of the
Bilé Karpaty Unit did not corroborate this opinion., In the Campanian
and Maastrichtian samples, Calculites obscurus is abundant but repre-
sentatives of the genus Lucianorhabdus are very rare.

Distribution: Upper Santonian toc Maastrichtian, CC16—CC26.

Genus Calculites Prins-Sissingh inSissingh 1977

Calculites obscurus (Deflandre] Prins-Sissingh
Pl 11, figs. 18, 19

1959 Tetralithus obscurus sp. n.; Deflandre, p. 138, pl. 3, figs. 26—29.

1977 Calculites obscurus (Deflandre) comb. nov.,; Prins - Sissingh (in Sis-
singh 1977), p. 60.

1979 Phanulithus obscurus (Deflandre) Wind - Wise; Perch-Nielsen,
p. 249, fig. 18.

Distribution: Santonian/Campanian boundary up to the Maast-
richtian, CC17—CC24 (occasionally up to CC25¢).

Calculites ovalis (Stradner) Prins-Sissingh
1963 Tetralithus pvalis sp. n.; Stradner, p. 12, pl. B, fig. 7.

1977 Calculites ovalis [Stradner) comb. nov., Prins - Sissingh (in Sis-
singh 1977}, p. 60.
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1977 Phanulithus ovalis (Stradner) comb nov; Wind - Wise [(in Wise -
. Wind 1977), p. 304, pl. 34, fig. 1.

Remark: In the Bilé Karpaty Unit we can observe rare occurrgnce
of this species in the lower Campanian, however, move lrejguent ave
transitional forms between Calculites ovalis and C. obscurus. Calculites
ovalis occurs in association with Aspidolithus parcus parcus; this species
has not been found yet in association with Ceratolithoides aculeus.

Distributicon: Upper Coniacian to lower Campanian, CC14—CC13.
Sediments of the boreal development of the Bohemian Cretaceous Basin
exhibit Caleulites ovalis already in the Turonian,

Family Chiastozygaceae Road, Hay-Barnard
1973

Genus Chiasiozygus Gartner 1968
Chiastozygus litterarius (Gorka) Manivit
Pl 1V, fig. 5; pl. VI, figs. 2—35

1957 Discolithus litterarius sp. n.; Gorka, p. 251, pl. 3, fig. 3.
1971 Chiastozygus litterarius (Gorka) comb. nov; Manivit, p. 92 (partimj, pl.
4, figs. 1—3 {non figs. 4, 5].

Distribution: Lower Aptian to Maastrichtian.

Family Efffellithaceae Reinhardt 1965
Genus Eiffellithus Reinhardt 1965

Eiffellithus eximius (Stover) Perch-Nielsen
PL 1, figs. 16, 17, 21, 22
1966 Clinorhabdus eximius sp. n.; Stover, p. 138, pl. 2, figs. 15, 16; pl. 8, fig. 15.

1968 Eiffellithus eximius [(Stover] comb. nov; Perch-Nielsen, p. 30, plL 3
figs. §—10; text-fig. 5d.

Remark: In the Bilé Karpaty Unit it commonly occurs in the Cam-
panian. In the upper part of the Campanian a quantitative decrease was
observed, in the Maastrichtian this genus is rare [redeposition from the
Campanian?].

Distribution: Upper Turcnian to the Campanian/Maastrichtian
boundary, CC12—CC23a.

Eiffellithus trabeculatus (Gorka) Reinhardt-Gorka
Pl, II, figs. 16, 17

1957 Discolithus trabeculatus sp. n.; Gorka, p. 277, pl. 3, fig. 0.
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1987 Eiffellithus trabeculatus (Gorka) comb, nov,; Reinhardt - Gorka, p. 25,
pl. 31, figs. 19, 23; pl. 32, fig. 1.

Distribution: Turonian to Maastrichtian.

Eiffellithus turriseiffeli {(Deflandre] Reinhardt
PL 1, figs. 18—20; pl. XII, fig. 2
1954 Zygolithus turriseiffeli sp. n.; Deflandre [(in Deflandre - Fert), p. 149,

pl. 13, figs. 15, 18.
1965 Eiffellithus turriseiffeli (Deflandre] comb. nov,; Reinhardt, p. 32, 35.

Distribution: Upper Cenomanian to upper Maastrichtian, CC9—
CC26.

Family Ellipsagelosphaeraceae Noé&l 1965

Genus Cyclagelosphaera No& 1 1985
Pl HI, figs. 7—9

Remark: Under light microscope C. reinhardtii is poorly distin-
guishable from C. margerelii, According to Perch-Nielsen [in
Bolli et al. 1985) C. reinhardtii has a relatively short stratigraphic
range from the upper Senocnian to Paleocene and coincides with the dis-
tribution of C. margerelii. In the Bilé Karpaty Unit specimens of the
genus Cyclagelosphaera occur gporadically in the Upper Cretaceous se-
diments and very rarely in the Paleogene. It cannot be determined pre-
cisely whether in the Paleogene it is a redeposited or autochthonous
element because it always occurs with redeposited elements from the
Upper Cretaceous.

Distribution: Jurassic to Paleogene.

Genus Ellipsagelosphaera Noé&l 1965

Ellipsagelosphaerg britannica (Stradner) Perch-Niel-
sen

Pi. 111, tig. 15

1963 Coecolithus britannicus sp. n.; Stradner, p. 10, pl. 1, fig. 7.
1968 Ellipsagelosphaera britannica (Stradner] comb. nov.; Perch-Nielsen,
p. 71,

Distribution: Upper Liassic to Campanian,

Genus Manivitella Thierstein 1971

Manivitella pemmatoidea (Deflandre) Thierstein
Pl, V, figs. 17—19
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1965 Cricolithus pemmatoideus sp. n.; Deflandre (in Manivit 1965), p. 192,
pl. 2, fig. 8.

1971 Manivitella pemmatoidea, (Deflandre ex Manivi t) comb. nov.; Thier-
stein, p. 480, pl. 5, figs., 1—3.

1984 Manivitella pemmatoidea (Deflandre) Thierstein; Stradner-Stein-
metz, p. 597, pl. 28, figs. 1—8,

Remark: Corpuscles form a broadly oval placolith with en empty
great central field. Under polarized light this species can be well de-
termined even from fragments according to saw-toothed inner element
cycle.

Distribution: Berriasian to Maastrichtian.

Genus Markalius Bramlette-Martini 1964

Markalius inversus (Deflandre) Bramlette - Martini
Pl V, figs. 6, 7; pl. VIII, figs. 4, 5; pl. X, figs. 7, 8

1854 Cyclococcolithus leptoporus Murray - Blackman var. inpersus v. n; De-
flandre (in Deflandre - Fert 1954}, p. 150 [partim], pl. 9, figs. 4, 5
(non figs. 6, 7).

1964 Markalius inversus (Deflandre] comb. nov.; Bramlette - Martini, p.
302, pl. 2, figs. 4—9; pl. 7, fig. 2.

Distribution: Albian to lower Paleocene (Danian].

Genus Waitznaueria Reinhardt 1964

Watznaueria barnesae {Black) Perch-Nielsen
Pl 111, figs. 12—14

1959 Tremalithus barnesoe sp, n.; Black (in Black - Barnes 1959), p. 325,
pl. 9, figs. 1, 2.

1968 Watznaueria barnesae (Black) comb. mov.; Perch-Nielsen, p. 89, pl. 22,
figs. 1—7; pl. 23, figs. 1, 4, 5, 16.

Remark: Watznaueria barnesae is the main component of the Cam-
panian and Maastrichtian nannofossil assemblages in the Bilé Karpaty
Unit. In the Maastrichtlan a quantitative decrease of this species and an
increase of Micula decussata can be observed. A similar phenomenon
was described by Doeven ([1983). Structure of the corpuscle is solid
and massive. That is why W. barnesae is found even in sediments with
uniavourable genesis for preservation of calcareous nannofossils. In
poorly preserved material it is found in assoclation with Micule de-
cussata, representatives of the genus Eiffellithus, Prediscosphaera and
Reinhardtites.

Distribution: Middle Jurassic to Maastrichtian.
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Family Microrhabdulaceae Deflandre 1963
Genus Lithraphidites Deflandre 1963

Lithraphidites carniolensis Deflandre
P1. 1V, fig. 5; pl. XTI, fig. 1

1963 -Lithraphidites carniplensis sp. n; Deflandre, p. 3486, figs. 1—8.

Distribution: Berriasian to Maastrichtian, CC1—CCZ6.

Lithraphidites praequadratus Roth

1978 Lithraphidites praequadratus sp. n.; Roth, p. 749, pl. 3, figs, 1—4.
1987 Lithraphidites praequadratus Roth; Hattner - Wise, p, 64, pl. 21, figs
5—8; pl. 41, figs. 10—12.

Remark: In the Bilé Karpaty Unit it is very rare. In poolly pre-
served [fretted) material it is difficult to decide which specimen belongs
to L. carniolensis and which to L. praequadratus.

Distribution: Campanian to Maastrichtian, CC17-—CC26.

Lithraphidites quadratus Bramlette - Martini
PlL, I, figs. 1—3

1964 Lithraphidites quadratus sp. n.; Bramlette - Martini, p 31n, pl. 6, figs.
16, 17; pi. 7, fig. 8.

1983 Lithraphidites quadratus Bramlette - Martini; Doeven, pl. 3, figs. 4.
9; pl 6, figs. 5, 6.

Remark: This morphologically significant holococcolith forms &
conspicuous component of the upper Maastrichtian calcareous nanno-
plankton assemblages in the Bilé Karpaty Unit.

Distribution: Upper Maastrichtian, CC25h—CC26.

Genus Microrhabdulus Deilandre 1959

Microrhabdulus belgicus Hay - Towe
Pl VII, figs. 9, 10

1963 Microrhabdulus belgicus sp, n.; Hay - Towe, p. 95 pL. 1.
Distribut ion: Upper Cenomanian to upper Maastrichtian, upper
part of CC10—CC24, rarely CC26.
Microrhabdulus decoratus Deflandre
P, ViI, figs. 7, 8

1959 Microrhabdulus decoratus sp. n.; Deflandre, p. 140, pl. 4, figs, 1-5.
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Remark: In the Bilé Karpaty Unit it is remarkably freguent in the
Maastrichtian in association with representatives of the genera Arkhan-

gelskiella and Lithraphidites quadratus.
Distribution: Upper Cenomanian to lower Maastrichtian, spora-

dically upper Maastrichtian; CC10—CC23—CC26.

Family Nannoconaceae Deflandre 1863
Genus Nannoconus Kamptner 1931
Nannoconus elongatus Brénnimann
Pl. V, figs. 8, 9
1955 Nannoconus elongatus sp. n.; Brénnimann, p. 38, pl. 1, figs, 10—14; text-
fig. 2v—y.

Remark: In the Bilé Karpaty Unit the representatives of the genus
Nannoconus were found only as single specimens in the Campanian and
as a redeposited element in the Paleocene.

Distribution: Barremian to lower Campanian.

Nannoconus farinacciage Bukry
Pi. v, fig. 3
1969 Nanrnoconus faringccige sp. n.; Bukry, p. 67, pl. 40, figs, 9—12.
Remark: In the Bilé Karpaty Unit N. farinacciae was found only

as a redeposited element in the Paleogene of the Svodnice Formation.
Distribution: Santonian.

Family Podorhabdaceae NO#1 1965

Cenus Cretarhabdus Bramlette - Martint 1964

Cretarhabdus conicus Bramlette - Martini
pl. VI, figs. 15—18

1964 Cretarhabdus conicus sp. n.; Bramlette - Martini, p. 299, pl. 3, figs. 5—48.
1981 Cretarhabdus conicus Bramlette - Martini; Smith, p. 35 [cum syno-
nymy), pl. 2, figs, 37—48; pl 3, figs. 1—19.

Distribution: Berriaslan to Maastrichtian.
Genus Cribrosphaerella Deflandre in Pivetean 1952

Cribrosphaerella ehrenbergii (Arkhangelsky)
Deflandre
Pl I, figs. 68—8; pl. VI, fig. 19
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1912 Cribrosphaera ehrenbergi sp. n.; Arkhangelsky, p. 412, pl. 6, ligs. 19, 20.
1981 Cribrosphaerella ehrenbergii (Arkhangelsky) Deflandre; Smith, p.
39, pl. 4, figs. 18—42.

Remark: In the Bilé Karpaty Unit this species has a broad varia-
tion range from almost circular forms to oval shape and includes also
corpuscles which are smaller and exhibit parallel wider sides of the oval,
Smaller forms with parallel sides were found especially in the Maastrich-

tian.
Distribution: Albian to Maastrichtian.

Genus Nephrolithus Gorka 1957
Nephrolithus frequens Goérka

1957 Nephrolithus frequens sp. n.; Gérka, p. 282, pl. 5, {ig. 7.
1966 Nephrolithus gorkae sp. n.; Aberg, p. 65, pl 1, figs, 1--5; pi. 3, figs. 1—5;
text-fig. 1.
1983 Nephrolithus frequens Goérka; Doeven, pl 3, figs. 10, 11,
Remark: In the Bilé Karpaty Unit it is found only as single spe-
cimens.
Distribution: Upper Maastrichtian, CC26.

Genus Stradneria Reinhardt 1964
Stradneria crenulata (Bramlette-Martini) Noél
Pl. VI, figs. 12—14

1964 Cretarhabdus crenulatus sp. n,; Bramlette - Martini, p. 300, pl. 2, figs.
21—24.

1985 Stradneria crenulata (Bramlette - Martini] Noé&l; Perch-Nielsen
(in Bolli et al. 1985), p. 385, pl. 8, figs. 88, 89; pl. 51, fig. 25,

Distribution: Berriasian to Maastrichtian, CC2--CC26.

Family Polycyclolithaceae Forchheimer 1972
Genus Eprolithus Stover 1956
Eprolithus floralis (Stradner) Stover

PL III, figs, 16, 17

1962 Lithastrinus floralis sp. n.; Stradner, p. 370, pls. 6—11.
1966 Eprolithus floralis ([Stradner) comb, nov.,; Stover, p. 149, pl. 7, figs, 4—7;
9; pl. 9, fig. 21.

Remark: Cylindrical coccolith with a relatively large central field
is composed of nine radially arranged elements. It occurs only in flysch
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beds of the Javorina Formation in association with Lucianorhabdus ex gr.
payeuxii and with representatives of the genus Aspidolithus. There is no
unanimity in the opinion on the last occurrence of E. floralis. Perch-
Nielsen (in Bolli et al. 1985) reports this species solely till the
Santonian CC15, Stover (1966) and Hill (19786]) till the Campanian.
Distribution: Albian to Santonian [Campanian?].

Genus Lithastrinus Stradner 1962

Lithastrinus grilli Stradner
Pl 111, figs. 18,19; pl. VI, figs. 20, 21

1962 Lithactrinus grilli sp. n,; Stradner, p. 369, pl. 2, figs. 1-5.
non 1980 Lithastrinus grilli Stradner; Doeven, pl 4 figs. 10, 11,

Remark: Lithastrinus grilli has a narrow central field and six long
radial rays running from the wall in two cycles. Number of rays is the
species sign. Some authors range with this species also specimens with
up to seven rays (e.g. Doeven 1983). But such specimens belong to
Lithastrinus septenarius Forchheimer with a different stratigra-
phic range upper Coniacian to upper Santonian. In the Bilé Karpaty Unit
the genus Lithastrinus with seven rays has not been found vet. L. grilli
with six rays occurs very rarely in the Campanian of the Bilé Karpaty
Unit. ‘

Distribution:; Lower Santonian to upper Campanian, CC15—
CC22h,

Genus Micula Vekshina 1959

Micula concavg [Stradner) Verbeek
Pl 11, figs. 6, 7
1962 Nannotetraster concavus sp. n.; Stradner (in Martini- Stradner 1960},
p. 269, text-fig. 18,

1980 Micula decussata Vekshina; Hattner - Wise, p. 65 [partim), pl. 26,
figs. 6, 9 [non figs. 7, 8).

Distribution: Lower Santonian to upper Maastrichtian, CC15—
CC26.
Micula decussata Vekshina
Pl 11, figs. 8—12, 22

1959 Miculag decussata sp. n.; Vekshina, p 71, pl. 1, fig. 6, pl. 2, fig. 11
18683 Micula staurdphora (Gardet) comb. nov,; Stradner, p. 14, plL 4, fig. 12
1972 Micula cubiformis sp. n,; Forchheimer, p. 54 pl. 25, figs. 1, 3—5,
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1977 Quaedrum gartneri Prins - Perch-Nielsen; Manivit et al., p. 177, pL
i, figs. 9, 10.

Distribution: Upper Coniacian to upper Maastrichtian, CC14—
CC26.

Micula murus (Martini) Bukry
1961 Tetralithus murus sp. n.; Martiai, p. 4, pl. 1, fig. 6; pl. 4, fig. 42.

Remark: In the Bilée Karpaty Unit it occurs in small number in the
upper part of the Lithraphidites quadratus Zone of the upper Maastrich-
tian.

Distribution: Upper Maastrichtian, CC253¢c—CC28.

Micula prinsii Perch-Nielsen
1979 M.cula prinsii sp. n,; Perch-Nielsen, p. 266, pl. 1, fig. 11, 14—16.

Remark: In the Bilé Karpaty Unit it occurs very rarely in the upper-
most part of the Maastrichtian always in association with Micula murus,
Nephrolithus frequens and Lithraphidites quadratus.

Distribution: Upper part of the upper Maastrichtian, CC26.

Genus Quadrum Prins-Perch-Nielsen in Manivit
et al. 1977

Quadrum gartneri Prins-Perch-Nielsen
Pl. 11, figs. 13—15
1988 Tetralithus gothicus Deflandre: Gartner, p. 42, pl. 24, fig. 4.

1977 Quadrum gartneri sp. n.; Prins - Perch-Nielsen (in Manivit et ai,
1977], p. 177, pl. 1, figs. 9, 10,

Remark: In the Bilé Karpaty Unit it occurs sporadically especially
in {lysch sediments of the Javorina Formation. Further investigation will
show whether this nannofessil is redeposited into the Campanian and
Maastrichtian or whether it is still an autochthonous element in thz
lower Campanian,

Distribution: Turonian up to the Santonian/Campanian bouil-
dary, CC11—CC16.

Quadrum sissinghii Perch-Nielsen

1977 Quadrum nitidum (Martini] comb. nov.;, Prins - Perch-Nielsen [(in
Manivit et al, 1977), p. 178.

1885 Quadrum sissinghil Perch-Nielsen; Perch-Nielsen (in Bolli et al.
1985], p. 390, pl. 58, fig. 19.
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Remark: In the Bilé Karpaty Unit it occurs in a short time range
and forms 2n important stratigraphic horizon in the upper Campanian.

Distribution: Upper Campanian to lower Maastrichtian, CC2la—
CC23b,

Quadrum trifidum (Stradner) Prins-Perch-Nielsen
1981 Tetralithus gothicus ftrifidus ssp. n.; Stradner (in Stradner - Papp),
p. 124, text-fig. 23.

1877 Quudrum trifidum (Stradner) comb. nov; Prins - Perch-Nielsen f{in
Manivit etal 1977), p. 178

Remark: In the Bilé Karpaty Unit it was found only in few samples
but always in greater amount. It forms an important stratigraphic ho-
rizon on the Campanian/Maastrichtian boundary.

Distribution: Upper Campanian to lower Maastrichtian, CC22a—
CC23h.

Family Prediscosphaeraceae Rood,
Hay-Barnard 1971

Genus Prediscospiiaera Vekshina 1959

Prediscosphaera cretacea (Arkhangelsky)] Gartner
vV, ligs. 6—9
1912 Coccolithospore cretacea sp. n.; Arkhangelsky, p. 140, pi. 8, figs. 12. 13
1968 Prediscosphaera cretacea [Arkhangelskyv] comb. nov.; Gartner., p. 19,
ol 2, figs. 16—14; pi 3, fig. 8; pl. 4, figs. 19—24; nl 6, figs. 14, 15; pi 9, figs.
4y w12, fig. s pio 14, figs. 20—22; plo 14, fig. &; pi 22, figs. 1—3; pl. 23,
ligs. 4--8; pl. 25, figs. 12—14,; pl. 26, fig. 2.

Remark: In the Bilé Karpaty Unit it is a common component of
Cretaceous nanno.ossil assemblages. A wider variability of this species
was observed during study. Specimens differed in detailed structure of
corpuscles whica bscame evident especially on the electron microscope
photographs. However, these small morphological variations are signi-
ficant for study under light microscope and they are of no conseguence for
stratigraphic evaluation of the samples, In the assemblages there weie
often found also massive stems of corpuscles with characteristic crown
on the distal end {see pl. VI, fig. 22].

Distribution: Albian to Maastrichtian; according to Perch-

Nielsen (in Bolli et al 1985) lower Campanian to upper Maastrich-
tian, CC18b—CC26.

Prediscosphaera grandis Perch-Nielsen

1979 Prediscosphaera grandis sp. n; Perch-Nielsen, p. 267, pl. 2, fig. 8.
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1984 Prediscosphaera grandis Perch-Nielsen; Stradner - Steinmetz,
p. 597, pl. 36, fig. 1.

Remark: In the Bilé Karpaty Unit it occurred already in associa-
tions with representatives of the genera Aspidolithus and Quadrum, This
species was never abundant in assemblages but always conspicuous due
to its size.

Distribution: Maastrichtian CC23h, in the studied material rarely
Campanian to Maastrichtian.

Prediscosphaera spinosqg (Bramlette-Martini) Gartner
Pl VI, figs. 10, 11

1964 Deflandrius spinosus sp. n; Bramlette - Martini, p. 301, pl. 2, figs.
17-20.
1968 Prediscosphaera spinosa (Bramlette - Martinij comb. nov,; Gartner,
p. 20, pl. 2, tigs. 15, 16; pl. 3, figs. 9, 10; pl. 5, figs. 7—9; pl. 11, fig. 17.
Distribution: Lower Cenomanian to upper Maastrichtian,
CCYh—CC26.
Family Rhagodiscaceae Hay 1977
Genus Rhagodiscus Reinhardt 1967

Rhagodiscus angustus (Stradner) Reinhardt
Pl VI, fig. 1

1983 Rhabdolithus angustus sp. n.; Stradner, p. 178, pl. 5, fig. 6.
1980 Rhagodiscus angustys [Stradner] Reinhardt; Hattner - Wise, D,
66, pl. 29, fig. 9; pl. 30, fig. L.
Distribution: Aptian/Albian boundary up to the upper Maastrich-
tian, CC7b—CC26.
Family Stephanolithiaceae Black 1968
Genus Corollithion Stradner 1961

Corollithion exiguum Stradner

1961 Corollithion exiguum sp. n.; Stradner, p. 83, figs. 58—61.
1981 Corollithion exiguum Stradner; Smith, p. 33, pl 2, figs. 13—21.

Remark: Nannofossils with gentle bar-like structure of corpuscles
are rare in the Bilé Karpaty Unit {only in pure pelagites).
Distribution: Upper Cenomanian to upper Maastrichtian.
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Genus Rotelapillus Noél 1973

Rotelapillus crenulatus ([Stover) Perc h-Nielsen
Pl. VII, figs. 5, &

1966 Stephanolithion crenulatum sp. n; Stover, p. 160, pl. 7, figs. 25—27; pl. 9,
figs. 25—27.

1984 Roteldpillus crenylatus (Stover] comb. nov,; Perch-Nielsen, p, 43.

1985 Rotelapillus crenulatus (Stover) Perch-Nielsen; Perch-Nielsen
[in Bolli et al. 1985), p. 402, pl. 74; pl.- 75, figs. 5, 6.

Remark: In my opinion the specles R. crenulatus and R. lajffittei
cannot be distinguished from each other under light microscope. Accord-
ing to Perch-Nielsen (in Bollli et al 1985) the genus R. cre-
nulatus is characteristic in having eight thorns distributed along the ring
periphery. Another morphologic difference between the two species is in
the shape of the corpuscle cross-section which can be distinguished only
under light microscope.

Distribution: Hauterivian to Maastrichtlan.

Family Thoracosphaeraceae Schiller 1930
Genus Thoracosphaera Kamptner 1827

Remark: Iin the sediments of the Bilé Karpaty Unit the represen-
tatives of the genus Thoracosphaera are found in the Upper Cretaceous
of the Javorina Formation and in the lower Paleogene of the Svodnice
Formation. Thoracosphaera sp. belongs among five taxons passing from
the Cretaceous to the Tertiary in the Bilé Karpaty Unit.

Family Zygodiscaceae Hay-Mohler 1967
Genus Glaukolithus Reinhardt 1964

Glaukolithus compactus {(Bukry)] Perch-Nielsen
PL I, fig. 11

19689 Zygodiscus compactus sp. n; Bukry, p. 59, pl. 34, figs. i, 2.
1985 Glaukolithus compactus (Bukry) Perch-Nielsen; Perch-Nielsen
{in Bolli et al. 1985}, p. 407, pl. 82, figs. 1—3.

Distribution: Barremian to Maastrichtian.

Glaukolithus diplogrammus (Deflandre) Reinhardt
BL 1, fig. 13

1954 Zygolithus diplogrammus sp. n.; Deflandre {in Deflandre - Fert], p.
148, pl. 10, fig. 7; text-fig. 57,
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1968 Glaukolithus diplogrammus (Deflandre) Reinhardt; Perch-Nieilsen,
p. 32, pl. 4, figs. 1—10.

Distribution: Valanginian to Maastrichtian.

Genus Placozygus Hoffmann 1970

Placozygus fibuliformis [Reinhardt) Hoffmann
Pl. 1, figs. 14, 15

1964 Claukolithus (7} fibuliformis sp. n.; Reinhardt, p. 758, pl. 1, fig. 4.
1964 Zygodiscus spiralis sp. n,; Bramiette - Martini, p. 303, pl. 4, figs. 6—8.
1981 Zygodiscus fibuliformis [Reinhardt) Bukry; Smit h [cum synonymy],

p. 82, pl. 16, figs. 16—24.
1985 Placozygus fibuliformis (Reinhardt) Hoffmann; Perch-Nielsen (in

Bolli et al. 1985), p. 407, pl. 82, figs. 12--15.

Distribution: Albian to Maastrichtian.

Placozygus sigmoides (Bramlette-Sullivan) Romein

1961 Zygodiscus sigmoides sp. n.; Bramlette - Sullivan, p. 149, pl. 4, fig. 1L
1879 Placozygus sigmoides [Bramlette - Sullivan)] comb. nov,; Romein, p.
46, pl. 2, figs. 4, 5.

Remark: In the sediments of the Bilé Karpaty Unit it occurs in
small amount in the upper Campanian, passes the Cretaceous/Tertiary
boundary and is relatively abundant in poor assemblages of the lower
Paleocene flysch sediments of the Svodnice Formation.

Distribution: Maastrichtian to Paleocene.

Genus Reinhardtites Perch-Nielsen 1968

Reinhardtites anthophorus [Deflandre) Perch-Nielsen
Pi. V, figs. 4, 5; pl. VII, figs. 1, 2

1959 Rhabdolithus anthrophorus sp. n.; Deflandre, p. 137, pl 1, figs. 21—22.
1968 Reinhardtites anthophorus (Deflandre) comb, nov.; Perch-Nie lsen, p.
28 (partim), pl. 5, figs. 1, 5, 6 [non text-figs. 13, 14; pl. 5, figs. 2—4, 7, 8].
1983 Reinhardtites anthophorus (Deflandre) Perch-Nielsen emend, Prins
- Sissingh; Doeven, p. 49, pl 2, figs. 5, 6.

Remark: R. anthophorus occurs irregularly in nannofossil assem-
blages of the Bilé Karpaty Unit and therefore its last occurrence cannot
be used for boundary of the Zones CC22/CC23.

Distribution: Santonian to Campanian, CC15—CC22b.
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Genus Tranolithus Stover 1966

Tranolithys exiguus Stover
Pl 1, fig. 12; pl. XII, fig. 4

1966 Translithus exiguus sp. n.; Stover, p. 148, pl 4, figs. 19—21; pl. 9, figs. 3, 4.

1969 Zygodiscus deflanderi sp. n.; Bukry, p. 59 {partim), pl. 34, figs. 3, 5 (non
fig. 4).

1981 TFrewolithus solillym (No#&l]) comb, nov.; Crux, p. 838, pl 2, figs. 7, 8, 10—12.

1985 Tranolithus exiquus Stover; Perch-Nielsen (in Bolli et al. 1985),
p. 408, pl. 83, figs. 6—8.

Distribution: Albian to lower Maastrichtian.

Tranolithus gabalus Stover

19668 TFranolithus gabalus sp. n; Stover, p. 146, pi. 4, fig. 22; phL 9, fig. 5.
1976 Tranolithus gabalus Stover; Hill, p. 1356, plL. 11, figs. 36--41; pl. 15, Tig. 13

Distribution: Hauterivian to Campanian.

Tranolithus phacelosus S5tover
Pl. V11, figs. 3, 4

19868 Tranolithus phacelosus sp. n,; Stover, . 146, pl. 4, figs. 23—25; pl. 9, tig. 7.

Remarvk: An elliptic coccolith with a simple wall, in the central
part showing four partially overlapping deltoid plates. The plates are
a conspicuous identification sign in well preserved specimens under po-
larized light. In poorly preserved specimens these plates are usually
fretted and form only denticulate projections in the centrat aperture of
the corpuscle. These specimens can be easily confused with I'. exiguus.

Distribution: Lower/upper Albian boundary to lower Maastrich-
tian, CCB—CC23b.

Genus Zeugrhabdotus Reinhardt 1965

Zeugrhabdotus embergeri {(Noé&l) Perch-Nie lsen
Pl 1V, figs. 8, 12
1459 Discolithus embergeri sp. n.; No#&1, p. 164, pl. 1, figs. 1, 7, 8,
1963 Parhabdolithus embergeri {No#&1) comb. nov,; Stra dner, p. 8.
1985 Zeugrhabdotus embergeri [(Noé&l) Perch-Nielsen; Perch-Nielsen
(in Bolli et al. 1985}, p. 408, pl. 5, figs. 6, 7; plL 84, figs. 4, 6, 9, 10, 14, 15,

Distribution: Kimeridgian te Maastrichtian.
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1959

1969
1985

Zeugrhabdotus theta {Black] Black
PL. XIY, fig. 6

Diseolithus theta sp. n.; Black (in Black - Barnes 1959), p. 327, pl. 12,
fig. 1.

Zygodiscus theta (Black )] comb. nov.,; Bukry, p. 62, pl. 36, figs. 7, &
Zeugrhabdotus theta (Black) Black; Perch-Nielsen [(in Bolli et al
1985], p. 409, pl. 84, fig. 5.

Distribution: Albian to Maastrichtian.

1961
1976

1977

incertae sedis

Ceratolithoides aculeus {Stradner) Prins-Sissingh
PL. 11, figs. 10, 11

Zygrhablithus aculeus sp, n.; Stradner, p. 81, figs. 53—57.

Tetralithus aculeus [Stradner]) Gartner; Thierstein, p. 350, pl. 5,
figs. 22, 23.

Ceratolithoides aculeus {Stradner) comb., nov,; Prins - Sissingh [(in
Sissingh 1977), p. 60.

Distribution: Lower Campanian to upper Maastrichtian, CC20—
CC2s.

1961
1967

1976

Calcareous nannoplankton of the Paleocgene

Class Coccolithophyceae Rothmaler 1951
Family Coccolithaceae Poche 1913
Genus Campylosphaera Kamptner 1963

Campylosphaera dela [Bramlette - Sullivan}] Hay -
-Mohler
Pl X, figs. 1, 2

Coceolithites delus sp. n.; Bramlette - Sullivan,p. 151, pl. 7, figs. 1, 2.
Campylosphaera dela {(Bramlette - Sullivan] comb. nov; Hay - Mo-
hler, p. 1531, pl. 198, fig. 15.

Cruciplacolithus delus (Bramlette - Sullivan) Perch-Nielsen;
Bystrickd, p. 280, pl. 3, fig. 2.

Remark: This morphologically conspicuous large placolith with
semielliptic to almost rectangular ring and with central cross in the
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direction of ellipse axes is frequent in the lower Eocene of the Svodnice
Formation in the Bilé Karpaty Unit.
Distribution: Lower to middle Eocene, NP10—NPI16.

Genus Chigsmolithus Hay, Mohler - Wade 1966

Chiasmolithus bidens [Bramlette - Sullivan) Hay -
-Mohler
Pl. X, figs. 5, 6, 11; pl. XII, fig. 3
1961 Coccolithus bidens sp. n.; Bramlette - Sullivan, p. 139, pl. I, fig. 1
15687 Chiasmolithus bidens {(Bramlette - Sullivan] comb. nov.,; Hay - Mo-
hler, p. 1526, pl. 196, figs. 14, 15, 17; pl. 197, figs. 4, 9, 14,
1974 Chiasmolithus bidens {Bramlette - Sullivan] Hay - Mohler; Sher-
wood, p. 15, pl. 1, figs. 8—10; pi. 2, figs. 4, 5.

Remark: Ch. bidens has a small central field bridged with an X-
shaped structure. In the Bilé Karpaty Unit it is frequent in the upper
Paleocene of the Svodnice Formation and rare in the lower Eocene.

Distribution: Upper Paleocene to lower part of the lower Eocene,
NP5 —NP11.

Chiasmolithus consuetus (Bramlette - Sullivan) Hay -
-Mohler
PlL. IX, figs. 9, 10
1961 Coccolithus consuetus sp. n.; Bramlettie - Sullivan, p. 139, pL 1, fig. 2.
1967 Chiasmolithus consuetus (Bramlette - Sullivan} comb, nov; Hay - Mo-
hler, p. 1526, pl. 196, figs. 23—25; pl. 198, fig. 18.
1974 Chiasmolithus consuetus [(Bramlette - Sullivan) Hay - Mohler;
sSherwood, p. 15 pl 1, figs. 11, 12; pl. 2, fig. 6.

Distribution: Upper Paleocene to lower Eocene, NP5—NP19.

Chiasmolithus danicus (Brotzen) Hay-Mohler

1959 Cribrosphaerella daniea sp. n; Brotzen, p. 25 (partim), text-fig, 9. (non
3—8].

19687 Chiasmolithus danicus (Brotzen) comb, nov; Hay - Mohler, p. 1526, pL
196, figs. 16, 21, 22; pl. 198, figs. 8, 12, 13,

Distribution: Upper part of the lower Paleocene to lower part
of the upper Paleocene, NP3—NP6.

Chiasmolithus eograndis Perch-Nielsen
Pl X, figs. 9, 10

1971d Chiasmolithus eograndis sp. n.; Perch-Nielsen, p. 53, pl. 2, figs. 5—8.
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1983 Chiasmolithus eograndis Perch-Nielsen; Aubry, pl 3, figs. 30, 31, 34.

Distribution: Lower Eocene, NP10—NP13.

Chiasmolithus grandis (Bramlette - Riedel) Radomski
Pl X, figs. 13, 16 :

1954 Coceolithus grandis sp. n.; Bramlette - Riedel, p. 391, pl, 38, fig. 1.
19688 Chiasmolithus gradis (Bramlette - Riedel)] comb. nov.; Radomski, p.
560, pl. 44, figs. 3, 4.

Remark: In the Bilé Karpaty Unit it occurs very rarely in the lower
Eocene of the Svodnice Formation in assoclation with Ericsonia formosa.
Distribution: Lower to middle Eocene, NP11—NP17.

Chiasmolithus solitus (Bramlette-Sullivan) Locker
Pl 1X, fig. 7

1961 Coccolithus solifys sp. n.; Bramlette - Sullivan, p. 140, pL. 2, fig. 4,
1968 Chiasmelithus solitus (Bramlette - Sullivan) comb nov,; Locker, p.
221, pl. 1, figs. 9, 6.

Remark: In the Bilé Karpaty Unit it occurs rarely in the lower
Eocene together with representatives of the genus Tribrachiatus,
Distribution: Lower to middle Eocene, NP10—NP16.

Genus Cruciplacolithus Hay - Mohler in Havy et al. 1987

Cruciplacolithus primus Perch-Nielsen
Pl. VIIi, figs. 2, 3

1977 Cruciplacolithus primus sp. n., Perch-Nielsen, p. 731, pl. 12, fig.. 1—7.

Remark: In the sediments of the Bilé Karpaty Unit Cruciplacelithus
primus — small form (sensu Perch-Nielsen in Bolli et al 1985]
is found in association with the species Markalius inversus, Ericsonia
subpertusa, Placozygus sigmoides, Braarudosphaera bigelowii before the
first occurrence of C. tenuis.

Distribution: Lower Paleocene, NP1-—NP2 [small form), NP2—
NP4, rarely up to NP8 [big form).

Cruciplacolithus tenuis [Stradner) Hay-Mohler
Pl X, figs. 17—19

1961 Heliorthus tenuis sp, n,; Stradner, p. 84, figs. 64, 65,
1967 Cruciplacolithus tenuis (Stradner) comb. nov; Hay - Mohler (in Hay
et al. 1977], p. 446.
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1967 Cruciplacolithus fenuis (Stradner) Hay - Mohler; Hay - Mohler, p.
1527, pl. 198, figs. 29—31; pl, 198, fig. 1, 17.

Distribution: Paleocene, NP3—NPS,

Genus Coccolithus Schwartz 1894
Coccolithus pelagicus (Wallich) Schiller

1877 Coccosphaera pelagica sp. n.; Wallich, p. 348, figs. 1, 2, 5, 11, 12,
1930 Cocceolithus pelagicus (Wallich] comb. nov.; Schiller, p. 249, figs. 123,
124,

Nistribution: Tertiary.

Genus Ericsonia Black 1894

Ericsonia formosa (Kamptner) Hagq
Pl. X, figs. 3, 4

1963 Cyelococcoiithus jormosus sp. n; Kamptner, p. 163, pl. 2, fig, 8; text-fig. 20.
1971 Ericsonie formosa [Kamptner) comb. nov.; Hagq, p. 17, pl. 4, figs. 7, 6.

Remark: In the Bilé Karpaty Unit it occurs rarely already in the
upper part of the NP11 Zone still without Discoaster lodoensis.
Distribution: Lower Eocene to lower Oligocene, NP12—NP21.

Ericsonia robusta (Bramlette-Suliivan)Perch-Niel-
sen
Pl 1X, figs. 17—19

1951 Cyclolithus? robustus sp. n.; Bramlette - Sullivan, p. 141, pl 2, fig. 7.

1985 Erisconia robusta [Bramlette - Sullivan) Perch-Nielsen; Perch-
-Nielsen [in Bolli efl al. 1985), pl. 23, fig. 45.

Remark: Conspicuous rounded placolith with a characteristic large
open central field. In the Bilé Karpaty Unit it occurs sporadically in the
upper Paleocene and lower Eocene.

Distribution: Upper Paleocene, rarely lower Eocene.

Ericsonia subpertusa Hay - Mohler
Pl VIII, fig. 1; pl. 1X, figs. 13—16

1967 Ericsonia subpertusa sp,. n; Hay - Mohler, p. 1531, pl 198, figs. 11, 15, 18;
pl. 199, figs. 1—3.

Remark: In the Bilé Karpaty Unit it occurs already in tha lowsgr
Paleocene together with Cruciplacolithus primus, Placozygus sigmoides
and Markalius inpersus.

Distribution: Lower to upper Paleocena,

1=
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Family Calcioscleniaceae Kamptner 1927

Genus Scapholithus Deflandre in Deflandre - Fert
1954

Scapholithus Jossilis Deflandre
Pl. IX, fig. 12

1954 Scapholithus jossilis sp. n.; Deflandre (in Deflandre - Fert), p. 51
pl. 8, figs. 12, 16, 17,

Remark: In the Bilé Karpaty Unit it occurs in the upper Paleocene
in a short time interval {upper part of the NP6 Zone to the lower part
of the NP7 Zone). It forms a marker horizon which could be used for
a more detailed stratigraphy of the Svodnice Formation.

Distribution: Lower Cretaceous (Hauterivian) to Recent.

Family Calyptrosphaeraceae Bordeaux-Hay 1969
Genus Zygrhablithus Deflandre 1958

Zygrhablithus bijugatus ([Deflandre) Deflandre
Pl, X, figs, 18, 14

1954 Zygolithus bijugatus sp. n.; Deflandre [in Deflandre - Fert 1954), p.
148, pl. 11, figs. 20, 21.

1961 Zygrhablithus bijugatus {(Deflandre} Deflandre; Bramlette - Sulli-
van, p. 151, pl. 6, figs. 16—18,

Remark: In the Bilé Karpaty Unit this morphologically conspicuous
holococcolith occurs together with Tribrachiatus bramlettel already at
the base of the lower Eocene in the NP10 Zone, and has been found even
in the NP9 Zone is association with Discoaster multiradiatus, still without
representatives of the genus Tribrachiatus, Transversopontis and Campy-
losphaera.

Distribution: Lower Eocene to upper Oligocene, NP11—NP25.

Family Discoasteraceae Tan 1827
Genus Discoaster Tan 1927

Discoaster binodosus Martini

1958 Discoaster binodosus sp. n.; Martini, p. 362, pl. 4, fig. 18.
1968 Discoaster binodosus Martini; Bystricka, p. 208, pl 63, figs. 6—8.

Remark: In the Bilé Karpaty Unit it occurs rarely in the lower
Eocene in association with representatives of the genus Tribrachiatus.
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Distribution: Upper part of the upper Paleocene [Paleocene/
/Eocene boundary) to the middie Eocene, NP9—NP15.

Discoaster deflandrei Bramlette - Riedel

Pl XI, fig. 2
1954 Discoaster deflandrei sp. n.; Bramlette - Riedel, p. 394, pl. 38, 39; te;t-
-fig. 1—3.
1069 Discoaster deflandrei Bramlette - Riedel; Bystricka, p, 83, pl 13,
figs. 1—4.

Distribution: It occurs rarely in the Eocene in the NP11 to NP20
Zones; it is irequent in Oligocene and Miocene.

Discoaster delicatus Bramlette-Sullivan
Pl X1, fig. 1

18961 Discoaster delicatus sp. n.; Bramlette - Sullivan, p. 159, pl. 11, fig. 3.

Distribution: Upper part of the upper Paleocene, NP8-—-NP9.

Discoaster lenticularis Bramlette-Sullivan
PL XI, fig. 3

1961 Discoaster lenticularis sp. n.; Bramlette - Sullivan, p. 160, pL 12, figs,

1 2.
1971 Discoaster lenticularis Bramlette - Sullivan; Hag, p. 39, pl. 14, fig. 5.

Remark: In the Bilé Karpaty Unit it occurs already in association
with Discoaster mohleri still hefore the appearance of D. multiradiatus.
Distribution: Upper part of the upper Paleocene to the base of

the Eocene, NP9—NP10.

Discoaster mohleri Bukry-Perclival
Pi. XI, fig. 5

195% Discoaster gemmeus sp. n.; Stradner, p. 479, text-fig. 40,

1967 Discoaster gemmeus Stiradner; Hay - Mohler, p. 1538, pl. 204, figs. 19,
20; pl. 206, figs. 3, 5, 8, 8.

1971 Discoaster mohleri sp. n.; Bukry - Percival, p. 128, pl. 3, figs. 3—5,

Distribution: Upper part of the upper Paleocene, NP7—NPF§,
rarely NP9.
Discoaster multiradiatus Bramlette-Riedel
Pl. Xf, figs. 9, 10; pi. XII, {igs. 5, 7

1954 Discoaster mulitiradiatus sp. n.; Bramlette - Riedeal, p. 396, pl. 38, fig. 10

47



1965 Discoaster multiradiatus Bramlette - Riedel; Su 1livan, p. 43, pl. 10,
figs. 13, 15.
Distribution: Paleocene/Eocene boundary to the lower Eocene,

NP9—NP11.

Family Fasciculithaceae Hay-Mohler 1967
Genus Fasciculithus Bramlette-Sullivan1961

Fasciculithus inpolutus Bramlette - Sullivan
Pl. VIII, figs. 8, 9, 13

1961 Faseiculithus involutus sp. n.; Bramlette - Sullivan, p. 164, pl. 14, figs.
1—5.

Remark: In the sediments of the Bilé Karpaty Unit the corpuscles
of F. involutus occur in the upper Paleocene — they are not iixed only
to the NP9 Zone associations; they frequently occur already with Disco-
aster mohlert,

Distribution: Upper part of the upper Paleocene, solely the NP9
Zone {sensu Perch-Nielsen in Bolll et al. 1985].

Fasciculithus tympaniformis Hay - Mohler
1937 Fasciculithus tympaniformis sp, 0., Hay - Mohler in Hay et al, p. 447,
pl. 8, figs, 1.—5.
1975 Fasecirulithus tympaniformis Hay - Mohler; Proto Decima et al, p. 49,

pl. 5, figs. 8, 13.

Distribution: Upper Paleocene, NP5—NPS.

Family Heliolithaceae Hay-Mohler 19867
Genus Heliolithus Bramlette - Sullivan 1961
Heliolithus kleinpellii Sullivan

Pi IX, ['g. 20

1981 Heliolithus kleinpellii sp. n.; Sullivan, p. 193, pl. 12, fig. 5.
1975 Heliolithus kleinpellii Sullivan; Proto Decima et al; p. 49, pl. 5,
figs. 17, 18.

Distribution: Upper Paleocene, NP6—NP9.

Heliolithus riedelii Bramlette-Sullivan

1951 Heliolithas riedeli sp. n.; Bramlette - Sullivan, p. 164, pl. 14, figs. 9—11.
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1971 Heliolithus riedeli Bramlette - Sullivan; Martini, pl 1, figs. 15, 186,

Remark: In the sediments of the Bilé Karpaty Unit it is very rare.
Distribution: Upper part of the upper Paleocene, NP8.

Family Pontosphaeraceae Lemmermann 1908
Genus Transversopontis Hay, Mohler - Wade 1966

Transversopontis pulcher (Detlandre) Perch- Nielsen
PL. X, fig. 6
1954 Discolithus pulcher sp. n,; Deflandre [in Deflan dre - Fert 1854j,
p. 142, pi. 12, figs. 17, 18.
1985 Transpersopontis pulcher (Deflandre) Perch-Nielsen; Perch-Niel.
sen [in Bolli et al 1985}, pl. 51, fig. 12.
Remark: Transversopontis pulcher occurs sporadically in the lower
Eocene of the Svodnice Formation in association with Campylosphaera
dela, Zygrhablithus bijugatus, Chiasmolithus eograndis and Discoaster

multiradiatus.
Distribution: Upper Paleocene to lower Eocene.

Transpersopontis pulcheroides (Sullivan) Perch-Nie I-
sen
Pl X, fig. 5

1064 Discolithus pulcheroides sp. n.; Sullivan, p. 1983, pl. 4, fig. 7.

1971d Transversopontis pulcheroides (Sullivan] comb. nov., Perch-Nielsen,
p. 40, pl. 33, figs. 3, 7.

Distribution: Upper Paleocene to lower Eocene.

Family Prinsiaceae Hay-Mohler 1967
Genus Toweius Hay - Mohler 1967

Toweius eminens (Bramlette-Sullivan)] Perch-Niel-
sen
P VI, figs 16—21

1961 Caccolithus eminens sp. n,; Bramlette - Sullivan, p. 139, pl. I, fig. 3.
1971b Foweius eminens ([Bramlette - Sullivan) comb. nov,; Perch-Nielsen,

p. 360,
1976 Toweus eminens (Bramiette - Sullivan) Perch-Nielsen; Wind -

- Wise, p. 296, pl. 5, figs. 1—3.
Remark: Eliipfic to almost round placolith. A small central [ield
shows four large perforations conspicuous under light microscope. In
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the sediments of the Bilé Karpaty Unit this species occurs already in the
NP6 Zone still without representatives of the genus Discoaster.
Distribution: Upper Paleocene to Paleocene/Eocene houndary,

NP7 —NP10.

Toweius pertusus (Sullivan) Romein
Pl. VIII, figs. 10—12
1965 Coccolithus pertusus sp. n.; Sullivan, p. 32, plL 3, figs. 3, 8.
1971 Toweius craticulus Hay - Mohler; Perch-Nielsen, p. 360, pl. 13, figs.
7—10; pl. 14, tigs. 1, 2,
1970 Towetus pertusus (Sullivan) comb, nov; Romein, p. 131, pl. 4, figs. 8—11.
Remark: Small, elliptic to almost round placolith. Central field takes
up to one half of the corpuscle diameter and Is filled with a grille with
8 to 20 perforations. In the Bilé Karpaty Unit it occurs already in the
upper part of the lower Paleocene, in the Zone NP4. Bystrickad (in
Andrusov - Samuel 1983) also reported this species already from
the NP4 Zone. Gasparikova (inSalaj etal 1978) even delimited
the Subzone Toweius craticulus (synonym of I'. pertusus} in the upper

part of the NP4 Zone.
Distribution: Upper Paleocene, rarely lower Eocene, NP6—NP3

(rarely up to NP12) sensu Perch-Nielsen (in Bolli etal 1985),
in the studied material the upper part of the lower Paleocene.

Towelus tovae Perch-Nielsen

1971h Toweius tovae sp. n; Perch-Nielsen, p. 359, pl. 13, ligs. 1, 2, 5; plL. 14,
figs. 8, 9.

Remark: An elliptic to round placolith with 6 pores in the
central field. Perch-Nielsen (in Bolli et al. 1985) reported a
very short stratigraphic range of this species — solely the NP9 Zone
{on the boundary of the CP8a/b Subzones sensu Okada - Bukry
1980). In the sediments of the Bilé Karpaty Unit it was found always
with other species of the genus T'oweius in association with Heliolithus
kleinpellii, Discoaster mohleri, etc. already in the NP7—NP8 Zones, i.e.
stratigraphically lower than reported Perch-Nielsen.

Distribution: Upper part of the upper Paleocene, NP9 (sensu
Perch-Nielsen in Bolli et al. 1985).

Family Sphenolithaceae Deflandre 1952
Genus Sphenolithus Deflandre in Grassé 1952

Sphenolithus anarrhopus Bukry -Bramlette
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1969 Sphenolithus anarrhopus sp. n.; Bukry - Bramlette, p. 140, pl. 3, figs.
5—8.

1975 Sphenclithus aenarrhopus Bukry - Bramlette; Proto Decima et al,
p. 51, pl. 6, fig. 10.

Distribution: Upper Paleocene to lower part of the lower Eocene,
NP6—NP10 [? up to NPI1).

Sphenolithus primus Perch-Nielsen
Pl VILI, figs. 6, 7
1971b Sphenolithus primus sp. n.; Perch-Nielsen, p. 357, pl. 11, fig. 4; pi 12,
figs. 4, 5, 7—12; pl. 14, figs. 2224
Distribution: Upper part of the lower Eocene up to lower part
of the lower Eocene, NP4—NP11.

Sphenolithus radians Deflandre
PL X, figs. 11, 12
1954 Sphenolithus radians sp. n,; Deflandre [in Deflandre - Fert 1954)

pl. 12, figs. 36—38; text-fig. 109-—112,
1973 Sphenolithus radiuns Deflandre; Locker, p. 772, pl. 11, figs. 3, 4.

»

Remark: In the sediments of the Bilé Karpaty Unit it occurs rarely
in the NP11 Zone.
Distribution: Lower to upper Eocene, NP11—-NP19,

Family Zygodiscaceae Hay-Mohler 1967
Genus Neochiastozygus Perch-Nielsen 1971a

Neochiastozygus concinnus (Martini) Perch-Nielsen
Pl, VIII, figs. 14, 15

1961 Zygolithus concinnus sp. n; Martini, p, 18, pl. 3, fig. 35; plL 5, fig. 54.
1971c Neochiastuzygus conecinnus (Martini] comb. nov.; Perch-Nielse n, p.
59, pl. 4, fig. 6; pl. 7, figs. 4—8.

Distribution: Upper Paleocene, NP5S—NPS.

Neochiastozygus distentus (Bramlette-Sullivan)
Perch-Nielsen

1961 Zygolithus distentus sp. n.; Bramleite- Sullivan, p. 150, pl. 8, figs. 4—7.
1971c Neochiastozygus distentus (Bramlette - Sulliva n} comb, nov.; Perch-
-Nielsen, p. 61, pl. 4, figs. 1—4; pl. 7, {igs. 1—3.

Distribution: Upper part of the upper Paleocene to lower part
of the lower Eocene, NP§—NP1i.
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Genus Zygodiscus Bramlette - Suallivan 1961
Zygodiscus adamas Bramlette - Sullivan
1961 Zygodiscus adamas sp. n.; Bramlette - Sullivan. p. 148, pl 4, figs. 9, 10.
Distribution: Upper part of tie upper Paleocene to lowelr part
of the lower Eocene, NPE—NP11.
Zygodiscus herlyni Sullivan
1964 Zygodiscus herlyni sp. n.; Sullivan, p. 186, pL 6, figs. 1.

Distribution: Upper Paleocene, NP7-—NP9.

Zygodiscus plectopons Bramlette-Sullivan

1961 Zygodiscus pleetopons sp. n.; Bramlette - Sullivan, p. 148, pl. 4, fig. 12,
1975 Zygodiscus plectopons Bramlette - Sullivan; Proto Decima et al,
p. 91, pl. 6, fig. 22.

Distribution: Paleocene to lower Eocene.

Incertae sedis

Genus Ellipsolithus Sullivan 1964

Ellipsolithus distichus {(Bramlette-Sullivan)Suillivan
Pl IX, figs. 1—4

1961 Coccolithus distichus sp. n; Bramlette - Sullivan, p. 152, pl. 7, fig. 8.

1964 Ellipsolithus distichus (Bramlette - Sullivan) comb. nov,, Sullivan,
p. 184, pl. 5, figs, 4—6, : :

1973 Eliipsclithus distichus [(Bramlette - Sullivan] Sullivan; Locker,
p. 760, pl. 7. fig. 17. '

Distribution: Upper Paleocene to lower Eocene.

Ellipsolithus macellus (Bramlette- Sullivan) Sullivan
Pl IX, fig. &

1961 Coccolithus mavellus sp. n.: Bramlette - Sullivan, p 152 pl 7, figs.
i1—13. :

1964 Eliipsolithus macellus [Bramlettld - Sullivan) comb nov,; ' Sullivan,
p. 184, pl. b, fig. 3.

1975 Ellipsolithus macellus (Bramiette - Sullivan]) Sullivan; Prote De-
cima et akl; p. 51, pl. 6, fig. 15.
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Distribution: Upper part of the lowzr Paleoczne to lower Eoce-
ne, NP4—NP12,

(Genus Tribrachiatus Shamrai 1963

Tribrachiatus bramlettei [(Bronnimann-Stradner)
Proto Decima

1430 Marthas'erite: bramlettei sp, n; Brénnimann - Stradner, p. 335, figs.

17-—24, 23, 24,
75 Teibrachiatus bramleite! [Bronnimann - Stradner) comhb. nov.,; Proto

Decima etal, p 49, pl. 4, figs. 17, 14,

Distribution: Lower part of the lower Eocene, NP10—NP11,

Tribrachiatus confortus (Stradner) Bukry
PL. XI, fig. 7
1958  Diszopaster contortus sp. n.; Stradner, p. 187, figs. 35, 36,

1459 - Marthasterites contortus (Stradner) comb. nov,; Deflandre, p. 139,
1972 Tribrech.atus confortus (Stradner) comb. nov.; Bukry, p. 1081,

Remark: In the Bilé Karpaty Unit this morphologically conspicuous
species is well preserved in the lower Eocene, in the NP10 Zone in asso-
ciation with' Discoaster multiradiatus, Tribrachiatus bramletiei, Trans-
versopontis pulcher, etc. ‘

Distribution: Lower Eocene, upper part of the NP10 Zone.

Tribrachiatus orthostylus Shamrai

Pl. X1, f'gs. 6, 8; pl. XII, fig. 6
1951 Discoacter iribrachiatus sp. n.; Bramlette - Riedel, p. 379, pil. 38, fig. 11.
1963 Tribra. hiatus orthostylus sp. n.; Shamrat, p.38, pl. 2, figs 13, 14,

1976 Marthasterites tribrachiatus (Bramlette - Riedel) Deflandre; By-
stricka, p. 295 pl 6, figs. 1, 2.

Distribution: Lower Eocene, NP10—NP12 [rarely to NP15].

§ tisku doparubil |. Krhovskl
Preln¥ila T. Hlavatd
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5, 6. Rotelapillus crenulatus [Stover) Perch-Nielsen; 3vindrsky boook 40,
5 — {rans. light, 6 — x-nic.
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. 8. Microrhabdulus decoratus Deflandre; Kostolnik 5, 7 — trans. light, 8 — x-nic,

8, 10. Microrhabdulus belgicus Hay et Towe; Janegov Mlyn ]J162/3, § — trans,
light, 10 - x-nic.

11, 12. Braarudosphaerqg sp.; Kostolnik 5, 11 — trans, light, 12 — x-nic,

13—15, Lucignorhabdus cayeuxii Deflandre; 13, 14 — Javofina 31D, 13 — trans.
light, 14 — x-nic.; 15 — Janegov Mlyn ]162/2, trans. light. X2000

Pl VIII

1. Ericsonig subperiysa Hay et Mohler; sv. Stépan guarry 7h, x-nic.
2, 3. Cruciplacolithus primus Perch-Nielsen; Studeny hill 174, 2 — trans. light,
1 — x-mic,
4, 5. Markalius inversus {(Deflandre] Bramlette et Martini; Klane&nice
brook 4A, 4 — trans. light, 5 — x-nic.
6, 7. Sphenolithus primus Perch-Nielsen; Modra Voda quarry BA, 6 — trans.
light, 7 — x-nic.
8, 9, 13. Fasciculithus involutus Bramlefte et Sullivan; 8 9 — Bil¢ hill 11,
8 — trans. light, 9 — x-nic.; 13 — CereSenkova hill 59, x-nic.
10—12. Toweius pertusus (Sullivan) Romein; Modra Voda quarry 5A, 10 —
trans. light, 11, 12 — x-nic.
14, 15, Neochiastizygus concinnus (Martini) Perch-Nielsen; CereSenkovd hill
59, 14 — ftrans. light, 15 — x-nic,
16—2%1, Toweius eminens (Bramlette et Sullivan) Perch-Nielsen; 18, 17
— Cakanov 8B/85, 16 — trans. light, 17 — x-nic.; 18, 19 — Velks n. Velickou 9,
18 — trans, light, 19 — x-nic.; 20, 21 — Podbrané 1A, 20 — trans. light, 21 — x-nic.
X2500
Pl IX

1—4. Ellipsolithus distichus (Bramlette et Sullivan) Sullivan; 1, 2 —
Bily hill 11, 1 — ftrans. light, 2 — x-nic,; 3, 4 — Velka n. Velifkou 8, 3 — trans.
light, 4 — X-nic.

5, 6, 11. Chiasmolithus bidens (Bramlette et Sullivan) Hay et Mohler;
3, 6 — Modra Voda quarry 5A, 5 — trans, light, 8 — x-nic.; 11 — Bzov4 BA, tranms.
tight,

7. Chiasmolithus solitus [Bramlette et Sullivan] Locker; Louka 1, trans.
light.

8. Ellipsolithus macellus (Bramlette et Sullivan) Sullivan; (efeienko-
va hill 59, x-nic.

9, 10. Chiasmolithus sp. cf, Ch, consuetus (Bramlette et Sullivan) Hay et
Moh'ter; Bzovd 6A, 9 — trans. light, 10 — x-nic.

12. Scapholithus fossilis Deflandre; Modra Voda gumarry 5A, x-nic.

13—16. Ericsonia subperiusa Hay et Mohler; 13, 14 — Studeny hill 174, 13 —
trans. light, 14 — x-nic; 15, 16 — Klaneé&nice brook 4A, 15 — trans. light, 16 —
x-nic,

17--19. Ericsonia robusta (Bramlette et Sullivan] Perch-Nielsen; Ja-
vornik 12C, 17 — trans. light, 18, 19 — x-nic.

20. Heliolithus kleinpellii Sullivan; Cerefenkova hill 59, x-nic. 242500

PL X

1, 2. Campylosphaera delz (Bramlette et Suliivan] Hay et Mohler; Vel
kd n. Velikou 11, 1 — trans, light, 2 — x-nic.
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3, 4. Ericsonia formosa (Kamptner) Hag; Velkd n. Veligkou 11, trans. light.

5. Transversopontis pulchercides f{Sullivan) Perch- Nielsen; Javornik 12D,
X-nic.

6. Transpersopontis pulcher (Deflandre] Perch- Nielsen; Sance-Novd Ho-
ra J31, x-nic.

7, 8. Markalius inversus (Deflandre) Bramlette et Martini; sv. Stépan
quarry 7j, 7 — trans. light, 8 — x-nic.

9. 10. Chiasmolithus eograndis Perch-Nie lsen; Velka n, Velitkou 11, & — frans.
light, 10 — x-nic.

11, 12. Sphenolithus radians Deflandre; Velkd n. Velidkou 10, x-nic.

13, 14. Zygrhablithus bijugatus (Detlandre) De tflandre; Bil§ hill 10E, 13 -
trans. light, 14 — x-nic.

15, 16. Chiasmolithus grandis (Bramlette et Riede 1) Radomski; BIil§ hill
10E, 15 — trans, light, 16 — x-nic,

17—19. Cruciplacolithus sp. ci. C. tenuis (Stradne r) Hay et Mohler; Modrd
Voda quarry 5A, 17 — trans. light, 18, 19 — x-nic.

2500
Pl X1

1. Discoaster delicatus — multiradiatus; Modr4 Voda quarry 5B.
2. Discoaster deflandrei Bramlette et Riede 1; Javornik 20.
3. Discoaster lenticularis Bramlette et Sullivan; Podbrané 1A.
4. Discoaster sp, cf. D. gemmifer Stradner; 3ance - Nova Hora ]31.
5. Discoaster mohleri Bukry et Percival; PodbranZ 1A
8, 8. Tribrachiatus orthostylus Shamrai; 6 — Bily hill 10D; 8 — Javornik 13 E.
7. Tribrachiatus contortus (Stradner) Bukry; Bily hill 10E.
9, 10, Discoaster multiradiatus Bramlette et Riedel; 8§ — Bily hili 11, 10 —
Zance - Novd Hora J31.
X2500

P1. XII

1. Lithraphidites carniolensis Deflandre; Svinarsky brook 40, 6000.

2. Eiffellithus {urriseijfeli (Deflandre) Reinhardt; Podbrang 15, X 10500.

3. Chigsmolithus bidens [Bramlette et Sullivan) Hay et Mohler; Kla-
neénice brook 5, X}6000.

4. Tranolithus exiguus Stover; Svindrsky brook 40, 310400.

5, 7. Discoaster multiradiatus Bramlette et Riede!; 5 — Bil§ hill 11, 7000;
7 — Javornik 12B, XX8000.

6. Zeugrhabdotus theta {(Black) Black; Svindrsky brook 40, X9400.

8. Tribrachiatus orthostylus Shamrai; Javornik 13E, X5200.

Light micrographs by author, SEM photographs by F. Odehnal.
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Vépnity nanoplankton ve flySovych sedimentech
bélokarpatské jednotky (Zdpadni Karpaty)

{Résumé anglického textu)
Lilian Svadabenicka

Pred'vZenn 29 ledna 1988

Fly$ové sedimenty vnéjdiho vyvoje b&lokarpatské jednotky [javorinské
a svodnické souvistvl sensu Stréanik et al. 1986) obsahuji spolecen-
stva vapnitych nanofosilii s druhy, pomoci kterych miZeme stanovit re-
lativni stafi hornin s presnosti na stupné aZ zény. Vzorky byly odebrany
prevainé z vrstvicek Ty a Te-p flySovych rytmil.

V javorinském souvrstvi se vyskytuje nanoplankton staf{ spodnf kam-
pan aZ svrchni maastricht bez paleogennich indicif. Bylo jisténo 62 dru-
hii nanofosilii. Vzhledem k odchylnému biofacidlnimu vyvoii nemohla byt
pouZita v celém rozsahu zonace Sissingha (1977}). Pro oblast bilo-
karpatské jednotky bylo vymezeno 7 nanoplanktonovych zon, které se
t4stetnd kryji s CC zoénami (sensu Sissingh 1977): Aspidolithus par-
cus, Ceratolithoides aculeus, Quadrum sissinghii, Quadrum trifidum, Ar-
khangelskiella cymbiformis, Lithraphidites quadratus a Nephrolithus fie-
quens. Soub&Zn& studovana mikrofauna obsahovala pouze aglutinovane
toraminifery bez vdpnitych forem &irsiho stratigrafického rozsahu svrchni
kfida—paleocén, '

Ve svodnickém souvrstvi byl zjiftén odliSny vyvej mikrofaun a vapni-
tého nanoplanktonu ve srovnani s javorinskym souvrstvim. Mikrofauny
obsahovaly vedle aglutinovanych foraminifer i vépnity plankton a ben-
tos a doloZily obdobné relativni stdFi jako vdpnité nanofosilie. Nano-
plankton (zjisténo 47 druht] udava stafi svodnického souvrstvi spodnf
paleocén aZ spodni eocén ?NP1—-NPZ aZ NP11 [sensu Martini 1571).
Pro flySové sedimenty svodnického souvrstvi jsou charakteristicke lwojné
redepozice ze svrchni kfidy. Pfeplaveny palecgenni materidi se v paleo-
cénu a spodnim eocénu vyskytoval ojedinéle.

Studium druhové skladby spolefenstev vdpnitého nanoplanktonu a mi-
krofauny ukdzalo zdvislost vyskytu obou skupin v jednotlivfch interva-
lech ilySovych rytmd Ty a T.. Vapnité nanofosilie se nevyskytuji pouze
v nevapnitych jilovcich T.p, které vznikly v obdobi klidové sedimentace

g4




L. Svabenicka: Calcareous nannoplankton in flysch sediments PL. 1
of the Bilé Karpaty Unit (the West Carpathians)

Sbor. geo!. ¥v&& — P — sv. 31
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L. Svdbenicka:

Calcareous nannoplankton in flysch sediments

of the Bilé Karpaty Unit (the West Carpathians)

Shor. geol. ved — I

]

— sv. 31

El,

LI




Pl. IV




I,. Svabenicka: Calcareous nannoplankton in flysch cedimenis PL. Vv
f the Bilé Karpaty Unit (the West Carpathians)

Shor. geol. ved — P — sv, 31
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L. Svabenicka: Calcareous nannoplankton in flysch sediments
of the Bilé Karpaty Unit [(the West Carpathians)

Sbor. geol. véd — P — sv. 31
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Svabenicka: Calcareous nannoplankton in flysch sediments
of the Bilé Karpaty Unit (the West Carpathians)
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L. Svabenicka: Calcareous nannoplankton in flysch sediments P1. X1
of the Bilé Karpaty Unit [the West Carpathians)

Sbor. geol. véd — P — sv, 31
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v hlubokovodnim prostiedi pod karbonatovou kompenzalni hladinou
CCD. V t&chto sedimentech jsou naopak relativng bohatd spoleCenstva
aglutinovanych foraminier s vy$8{ druhovou diverzitou a §irSfm strati-
grafickym rozsahem, velmi vzdcné se vyskytuje plankton,

Vépnité nanofosilie nachdzime: 1. ve vapnitych 1 velmi slabé vapni-
tych sedimentech turbiditnf fdze flySového rytmu Ty, kde miZeme pra-
vem pFedpoklddat vliv suspenze redeponovaného materidlu, 2. ve vapni-
tych jilovcich klidové faze fly$ového rytmu T. nad hladinou CCD, kde
dodlo k dlouhotrvajici depozici pelagického materialu.

H3BecTKOBbLIH HAHONNAHKTOH BO (PNHWEBLIX CCAAOUHLIX NOPOgEX
Genoxapnatckol eavHuubl (3anaaHele Kapnartoi)

({nuwesble O0CagOYHbIe NMOPOALI BHEWHEro pa3suTHA GenoKkapnatckol £anHWubl (ABOpUH-
cKas M GBOAHWUKAA CBUTBI) B CMbicne CTpaHwka W gp. (Stranik et al. 1986) copepxart u3-
BECTKOBbiE Mem:uaﬁl.une HCKONacMbieé OpraHuimMbl, No KOTOPbIM MOXHO ONpeaennTb OTHO-
CHTENbHbIA BO3PACT FOPHLIX NOPOA € TOUHOCTHIO OT APYCOB AO 3ICH.

B ABOPHHCKOW CBMTe (XaMNaHCKOTo A0 MBaCTPHXTCKOro BO3pacta) BbIABAEHO 7 HAaHO-
NAAHKTOHHBIX 30H, COOTBETCTBYIOWMX UACTHUHO CTAaHABPTHLIM HEHOMAAHKTOHHLIM 30HaM
B cMbicne CuccuMra (Sissingh 1977). B naneoreHe NpHMeHeHo B NOAHOM obbeMme knaCCu-
uecKoe pasAgeneHue Ha 30Hm B cmbicne MapTunu (Martini 1971) B ananascHe ot NP 1-2
A0 NP 11 (T.e. OT HHXHEro NangoreHa A0 HHAKHEH 4ACTHM HHXHEro soueHa}.

B npeacTasneHHoi paboTe NPUBOAATCA ONPEAEAeHHA YCTaHOBAGHHbIX HaMONAAHKTOHHLIX
30H MEMDBO/i CHCTEMBI M CHCTEMATHUECKWHA 0030p (B T.M. TaKxe W300paXEeHWA) MenoBhIX
M NaneoreHoBblx BHAOB HM3BECTKOBOTC HAHONAGHKTOHA, BCTpevaeMbiXx B OGenokapnaTckai
eAHHHKLUE.

PreloZil A. KFit
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