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CONTRIBUTION TO THE STRATIGRAPHY OF CRETACEOUS
OF THE KLIPPEN BELT AND CENTRAL WEST
CARPATHIANS

PRISPEVOK K STRATIGRAFII KRIEDY BRADLOVEHO PASMA
A CENTRALNYCH ZAPADNYCH KARPAT

(Plate I-II)

Abstract. In the present work, the authors submit the stratigraphy of the
Central Belt Cretaceous, of the Klippen belt, the Manin series and of the Myjav-
skd pahorkatina.

I. STRATIGRAPHY OF THE CRETACEOUS OF THE CENTRAL ZONE

In the Central zones of the West-Carpathians appear sediments of the Lower
Middle Cretaceous. Cenomanian flysch sediments are the youngest proved
(V. Kantorovd and D. Andrusov, 1958) and most probably by them
ended the sedimentation in the Central belt. According to M. Mahel (1959),
characteristic feature of this zone are frequent stratigraphic hiatuses, occuring
mainly in the Mantle series of individual core mountains. Their stratigraphy
was diseribed in the work of the above mentioned author. We shall deal in
details only with the stratigraphy of the KriZna or the Zliechov M. Mahel
(1961) series, characterized by continuous sedimentation. Microbiostratigraphy
of the individual members of the series is given completely for the whole
Central zone of the West-Carpathians. From the facial standpoint, the Lower
Cretaceous is represented mainly by two types of facies. The Neocomian is
represented predominantly by light-grey and dark grey, often spotted, thin
and thick-bedded, immasive, muddy limestones sometimes with cherts. The
Aptian is formed by organcdentritic fine-grained, frequently cherty Orbitolina
limestones. The Middle Cretaceous represented by the Albian-Cenomanian
sediments, is formed in the lower part by marls with sporadic interbeddings
of sandstones, increasing in number toward the top, so that the Upper Aptian
and the Cencmanian are regarded as a flysch complex. The presence of Turo-
nian has not been proved in Central Carpathians, till now. The age of individual
facies [luctuates remarkably, concerning especially lacies of organodendritic
limestones, observed already in the Hauterivian (M. Mahel, 1960). The age
of individual facies has been proved by microfauna and by macrofauna as well.

! Prom. geol. J. Salaj, Prom. geol. O. Samuel, Dionyz Stir Institute of Geology,
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Valangian

Valangian sediments, developping slowly [rom Tithonian limestones, are being
formed by light-grey to dark-grey limestones, with occassional spots. In these
sporadic intercalations of marls appear often rich microfauna. It is necessary
to point oul that not always they contain microfauna. For instance, in southern
parts of the Central belt, especially in the vicinity of Banska Bystrica, Har-
manec, Lubietova, the Neocomian — including the Valangian — is strongly
elded, in some places even slightly metamorphosed. The Valangian together
with upper members of the Neocomian is rich in miecrofauna, mainly in the
Zliechov series, in the vicinity of Trstie, Podskalie, Rajecka Lesna, Zbynov,
Fackov, Lietava, Lietavska Lucka, Babkov, Turie.

The contact between the Tithonian and the Neocomian has been determined
mainly on the ground of Calpicnella microassociations, studied by D. Andru-
sov (1945) and A. Kullmanowva (1961).

The Tithonian-Berriasian is characterized by the following species: Globo-
chaele alpina (Lombard), Calpionella alpina Lorenz, Calpionella elliptica
(Cadisch); in the uppermost part of the succession, belonging to the Ber-
riasian by Calpionella undelloides (Colom), Tintinopsella carpatica (M u r-
geanu et Filipescu) and Nennoconnus steimanni (Campter) oceur.

The following species are characteristic for the Valangian to Hauterivian:
Calpionellites darderi (C olo m), Stenosemellopis hispanica (Colom) and Tin-
tinopsella oblonga (Cadisch).

From among the Foraminifera in the Valangian the following species occur:

Ammodiscus tenuissimus (Gumbel), Glomospira gaultina (Berthelin),
Glomospira cf. gordialis (Jones et Parker), Trochammina inflata (M o n-
tagu), Lenticulina (Lenticulina) ouachensis (Sigal), Lanticulina (Lenticulina)
guttata ten Dam, Lenticulina (Lenticulina) aff. miinsteri (Roemer), Lenti-
culine (Lenticuline) alf. nodosa (Reuss), Vaginulinu semiornata Reuss, Ci-
tharina aff. pseudostriatula Bartenstein et Brand, Flabellinella didyma
(Berthelin), Frondicularia loryii Berthelin and Epistomina ornata (R o e-
mer).

Hauterivian

The Valangian passes inlo the Hauterivian of the similar facies. In some
places dark-grey crganodetritic limestones are developed, whose age within
the Hauterivian has been proved by microfauna (M. Mahel, 1951) from the
vicinity of Zliechov. Organodentritic limestones in the Neocomian are well
exposed to investigation in the big quarry in the scarp of the road to Lietava.
From the paleogeographic standpoint it is obvious, that the shallowing of the
sea in Zliechov series which passes into the Manin series started somewhat
carlier. In several localities Hauterivian macrofauna has been found, represented
especially by Ammonites, from among the following species have been deter-
mined by J. Pevny: Oosterella cultrata (d°Orbigny), Crioceretites duvali
Leveille, Saynella cf. clypeiformis (' Orbigny) and Pseudothurmannia
sp. The localities to be mentioned are mainly Trstie and Podskalie (quarry
near the church.).

In the area mentioned, as well as in other areas (Mala Fatra and Nizke
Tatry) there is abundant microlauna, containing first representatives of
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plankton. Generally, Hauterivian microfauna is represented by the following
species: Glomospira gaultina (Berthelin), Ammodiscus tenuissimus (G 4 m-
bel) Haplophragmoides nana (d'Orbigny), Trochammina inflata (Monta-
gu), Verneuilina cf. neocomiensis Mjatljuk, Marssonelle cf. oxycona
(Reuss), Vaginulina gaultina Berthelin, Vaginulina recta Reuss, Lenti-
culina (Lenticulina) gultata ten Dam, L. (Lenticulina) ouachensis (Sigal),
L. (Lenticulina) cultrata (Monfort), L. (Lenticulina) miinsteri (Roemer),
L. (Lenticulina) roemeri Reuss, L. (Lenticulina) nuda (Reuss), Lenticulina
(Marginulinopsis) djaffeensis (Sigal), Dentalina communis d"Orbigny, La-
gena apiculata B euss, Frondicularia alf. inversa R euss, Planomalina (Globi-
gerinelloides) typica (Gandolfi), Biticinella breggiensis (Sigal), Hedbergella
infracretacea (Glaessner), Hedbergella trocoidea (Gandolfi), Cibicides
diaffaensis Sigal, Anomalina (Gavalinelle) barremiana (Bettenstaedt),
Cytherella alf. steringi Van Veen, Ostracoda div. sp.

Barremian

In the Barremian, besides the above described marly grey-green limestones,
facies of black-grey marlstones with intercalations of Orbitolina limestones
may be also observed. They occure first of all near Fackov, Zbynov (D. Andru-
sov, 1959), in Velka Fatra and in StriaZovskd hornatina (Trstie, Podskalie,
Horny Moitenec).

The abundant microfauna is represented predominantly by the following
species.

Miliammina cf. valdensis Barthenstein et Brand. Lenticulina (Margi-
nulinopsis) djaffaensis (Sigal), Epistomina spinulifera (Reuss), Hedbergella
infracretacee (Glaessmner), Hedbergella trocoidea (Gandolf i), Anomalina
(Gavellinella) barremiana (Bettenstaedt), Protocythere hechti Triebel,
Protocythere triplicata Triebel

Aptian

It is facially formed mainly by bluish marlstones with interbeddings of
bluish to dark-grey limestones. In some places limestones are predominant.

Microbiostratigraphically the Aptian of the Central Carpathians is divided
into three biozones (J. Salaj, 1962).

1. Zone with Planomalina (Planomalina) cheniourensis (Sig al), Planomalina
(Globigerinelloides) algeriana (Cushman et ten Dam) and Planomalina
(Globigerinelloides) typica (Gandolfi).

2. Zone with Anomalina djaffarovi Agalarova.

3. Zone with Epistomina charlotae Vieaux,

In the first biozone the foraminifera association is formed by species: Plano-
malina (Globigerinelloides) typica (Gandol{i), Planomalina (Globigerinelloi-
des) algeriane (Cushman et ten Dam), Planomalina (Planomalina) che-
niourensis (Sigal), Biglobigerinella barri Bolli, Loeblich et Tappan
(syn: Biglobigerinella sigali Chevalier), Schackoina cabri Sigal, Hedber-
gella trocoidea (Gandolfi), Globigerinella escheri Kaufman, Biticinella
breggiensis (Gandolfi) (syn: Biticinella ferreolensis Mo ulade), Globigeri-
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nelle duboisi Chevalier, Bigenerina complancta (R euss), Anomalina (Ga-
velinalla) flandrini Mo ul'ad e, Anomalina (Gavellinella) barremiana Betten-
staedt. (Table 1) .

In the second biozone benthosic species predominate: Anomalina (Anomalina)
djaffarovi Agalarova, Discorbis wasscewizi Djaffarov et Agalaro-
va, Anomalina (Gavelinella) complanata Reuss, Bigenerina complanata
(Reuss) and Epistomine spinulifera (Reuss).

In the last biczone Epistomina have the maximum representation: Epistomina
charlotae Vieaux (syn: Epistomina limbata T appan, 1943, Epistomina cre-
tosa Ten Dam, 1947, Epistomina juliae M jatljuk, 1949), Epistomina spi-
nulifera (R euss), Epistomina spinulifera polypioides (Eichenberg).

In connection with general biostratigraphic classification of the Aptian it is
necessary to mention, that also in higher strata ol the Aptian planktonic micro-
fauna were observed, though rather rarely. Hedbergella roberti (Gandolfi),
[Ticinella roberti Reichel, 1950 = Ticinella multiloculata (M o ro w)] occur
through the whole Aptian. Consequently, we may agree with J. Sigal (1955)
suposing that varieties of the species Ticinella roberti (Gandolfi), occuring
in the Aptian of the Clansay zone of Kel Amara ben Ali are really identic
with the species Ticinella roberti (Gandolfi) [= Hedbergella roberti (G an-
dolfi)]. Besides, as a synonym must be regarded also the species Praeglobo-
truncana rohri Bolli forming an important biozone in the sense of H. M.
Bolli (1960) characteristic for the Upper Aptian and Lower Albian.

Because of the underestimation of the stratigraphic distribution of the species
Hedbergella roberti (Gandolfi) and the synonyma connected with this,
V. Scheibnerova (1962) — the sense of older criteria — objected strati-
graphic occurence ol the species Hedbergella roberti (in V. Scheibnerova’'s
sense — Rotalipora roberti). The author relied upon stratigraphic results of the
investigation of the lecality Medziholské sedlo pod Rozsutcom in Mald Fatra.
The locality has been studied by J. Salaj together with O. Jendrejakova.
Zene of dark-grey marls with concretions of about 5 m thick, light-grey Neo-
comian limestones with Ammonites, belong to the Barremian. It is proved by
Ammonites and by microfauna, represented by planktonic species, belonging
mainly to the species Hedbergella infracetacea (Glaessner). Facies of grey-
green to bluish Aptian marls with layers of bluish limestones rich in microfauna,
indicating to the Aptian. It has been already presented in detail by O. Jendre-
jakova (1961), later on by V. Scheibnerova (1962), therefore we appeal
to their works. Besides Aptian Epistomina and Biglobigerinella occurs here
although sporadically — the species Hedbergella roberti (Gandolfi).

The importanl species to be mentioned is Epistomina spinulifera (Reuss).
generaly known from the Lower Albian. In the Carpathians it occurs from the
Barremian to the Aptian, with the maximum distribution in the Upper Aptian.
Wider stratigraphic occurence of the species has been noticed by several authors
(W. Eichenberg, 1933; E. F. Hecht, 1938; E. V. Mjatljuk, 1949).

Albian

Albian sediments, either in the facies of grey-green marls or in the flysch
lacies, are widely distributed in the Central belt. Important is the M. Mahel
(1959) recognition of the occurence of dark limestones (similar to the Aptian
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ones) in the Albian. The Albian is microbiostratigraphically divided into the
lower and upper parts.

The Lower Albian is characterized by the following foraminiferal association:

Haplophragmoides nonioninoides (R e uss), Epistomina spinulifera (Reuss),
Epistomina spinulifera polypioides (Eichenberg), Hedbergela roberti (G an-
dolfi), Anomalina (Gavelinella) complanate Reuss, Arenobulimina torula
T appan, Arenobulimina paynei T a p p an, Valvulineria fusca Wiliamsom,
Discorbis wassoewizi Djaffarov et Agalarova, Pleurostomella obtusa
Berthelin, Pleurostomella barroisi Berth elin, Pleurostomella reussi B e r-
thelin, Hedbergella globigerinellinoides (Subbotina) and Hedbergella sp.

The Upper Albian contains distinct foraminiferal association represented
mainly by species: Thalmanninella ticinensis (Gandolfi), Ticinella multi-
loculata (M orrow), Planomalina (Planomalina) buxtorfi (Gandolfi), Ro-
tundina stephani (Gandolli) and Arenobulimina cf. brevicona (Perner).

Cenomanian

Cenomanian sediments have not been preserved in all series in the complete
stratigraphic sequence. They may be studied near the Smolenice castle and
Skarbak, where complete Cenomanian has been preserved, marls predominating.
Generally, association of foraminiferes of the Lower Cenomanian has been re-
presented by species: Thalmanninella evoluta (Sigal), Thalmanninella appen-
ninica (R e nz), Thalmanninelle ticinensis (Gandolfi), Rotudina stephani
(Gandolfi), Glavulina gaultina (M or oz o v a), Anomalina (Gavelinella) com-
planate (Reuss).

Middle-Cenomanian foraminiferal association has been represented by spe-
cies: Thalmanninella appenninica (R e nz), Thalmanninella reicheli (M ornod)
and Globigerinella sp.

The Upper Cenomanian of the Central Carpathians is represented by species:
Ammodiscus tenuissimus (Gimbel), Glomospira gaultina (Berthelin),
Marssonella oxycona (R e uss), Thalmanninella reicheli (M ornod) and Rotali-
pora cushmani (Morrow).

II. MANIN SERIES

Geographically it covers 6—10 km wide, in some places narrower, belt, begin-
ning near Trenc¢ianska Tepla, continuing to Ilava, Ladce, Ko3eca, Belusska Sla-
tina, Dolny and Horny Lieskov, Dolny Mostenec, Povazska Tepld, Hrabova and
disappearing in the northern vicinity of Zilina. However, in the area from Hra-
bova to Zilina in the Senonian also variegated marls have been developed,
giving the Cretaceous of Manin the character, more or less resembling the
Cretaceous of the Klippen belt.

Opinions on the position of the Manin series were different. We shall mention
just two of them here. D. Andrusov (1945, 1959) regarded the Manin series
(included by D. Andrusov and E. Scheibner 1960 into the Vysoké Tatry
series) as a member of the Klippen belt, while M. Mahel (1960) included the
series in the Central belt of the West-Carpathians, i. e. to the group of the
West-Carpathian series.
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Reasons, leading the mentioned authors to such diverse opinions were based
upon tectenic criteria (partly klippen style of the fectonic structure of the
Manin series), facial criteria as well as stratigraphic (facial concordance of some
stratigraphic members with the Klippen ones as well as with the West-Carpa-
thian members and occurrence of stratigraphic hiatuses, acknowledged till now).

Although the Manin series has many common features either with the Kysuca
or the Zliechov series, we incline to the opinion, that it has the character of
an independent unit, however, not in the tectonic sense — as understood by
D. Andrusov, E. Scheibner (1960). The Manin series is connected with
the Zliechov series (the “Subtatric”) and with the Kysuca series by means of
gradual lacial transition. Therefore also the boundaries among particular series
are rather a question of convention.

Besides that, detailed biostratigraphic works proved connection of the Flysch
Albian of the Manin type with the underlying Lower Cretaceous of the Kysuca
series, in several places (A. Began 1962; J. Salaj 1961) (Tables 2, 3).

Cretaceous sediments of the Manin series are characterized by remarkable
diversity of the facies in both vertical and horizontal directions. Greatest variety
of the facies may be observed in the section across the Manin series, i. e. from
the “Zliechov” series to the Klippen belt. The age of individual facies is strongly
variable, most probably because of different bathymetric conditions.

The Neocomian is characterized by grey-green marly spotted limestones
and marls. On the stratigraphic tables the wvariable extent of the facies is
evident. From the lithologic standpoint, the Neocomian of the Manin series
besides the Manin and Butkov klippens is identical with that of the Cho¢ and
the Krizna series as well as with that of the Kysuca series. Facial differenciation
started only at the end of the Neocomian e. g. at the contact of the Neo-
comian of the Cho¢ and the KriZzna series the Barremian — Lower Albian is
developed in the same facies, common to both Neocomian sequences. It consists
of black-grey, here and there green marls, and dark, cherty fine-crystalline
limestones. In some places, especially in the upper part of the sequences, beds
of sandstones, occur sporadically.

In the Manin series, in the Barremian-Aptian several types of facies may be
observed. First of all there are limestones of the Urgonian type. Further there
are marls with sporadic intercalations of sandstones, belonging to the Aptian.
This type of facies may be studied near the cemetery in Povazska Bystrica
around the elevation of Kalvaria. Besides that the marls, belonging to the so-
called spherosiderite beds, may be observed in wider vicinity of Lednické Rovné.
They have been developed from the Neocomian of the Kysuca series (J. Salaj,
1961). Their age diapason covers the Aptian-Albian, in some places even the
Lower Cenomanian. Toward the top they pass into variegated marls of the
Kysuca series, Variegated marls with the Aptian microfauna (Globigerinelloides
algeriana, Globigerinelloides typica, Planomalia cheniourensis, Hedbergella ro-
berti, Biglobigerinella barri and others) may be found in the scarp of the field
road to the village Uhry. The marls are about 3 m thick. They pass into the
Flysch Upper-Aptian to Lower-Albian sediments.

Important is the fact, that the above Aptian sediments gradually pass into
the Albian without any interruption. It is completely proved by recent bio-
stratigraphic results as well as by new field mapping throughout the Manin
series. The KriZzna development of the Aptian-Lower Albian passes gradually
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into the Manin Flysch Albian. Possibility for the transition from the Krizna
Aptian to the Manin Albian in the vicinity of Trstie and Horny Mostenec has
been recorded by M. Mahel (1955) and affirmed by later investigations
(M. Mahel, A, Kullmanova, 1961; J. Salaj, 1962).

Microlauna has proved that the Barremian-Aptian in the facies of the
Urgonian limestones passes gradually into marls of the Upper Aptian-Lower
Albian (e. g. near IH. Mostenec, Zaskalie) as well as into marly limestones and
marls of the Albian (in the quarry near Horné Ladce). In some places, between
the Urgonian limestones and Upper-Albian marls occure the igneous rocks
(augitites) and tuffites (near Praznov, H. Mo&tenec).

Grey-green and variegated Aptian marls [rom the vicinity of Lednické Rovné
and Uhry pass into the Flysch sediments connected with the overlying exotic
conglomerates of the so-called Upohlav beds. The latter bear intercalations of
sandstones and marls with the Upper-Albian microfauna. Sporadic beds of
these conglomerates appear also in the Orlov beds, their age diapason being
Cenomanian-Lower Santonian. The study ol exotic conglomerates has been
carried out during the field works of 1959—1961 by A. Began (in: J. Salaj,
1961y and J. Salaj—A. Began (in press). The authors point out that the
material of exotic conglomerates originated from a ridge extending at the
boundary of the Manin and the Kysuca series. The ridge in the vicinity of
P. Bystrica existed from the Upper Albian to the lower Santonian and the in
vicinity of Zilina — from the Upper Turonian to the Upper Coniacian. The ridge
has been mentioned also by E. Scheibner (1962), though, in another sense.
It is necessary to add, that the conglomerates in question (the scarp of the road
near Orlové and adjacent vicinity) represent a marginal facies, surrounding the
ridge, emerged already from the Upper Albian, and not evidence of the Upper-
Cretaceous transgression.

Cenomanian

Besides the above mentioned facies of the Orlové sandstones (cropping out
mainly in the large syncline between Orlové, Pov. Podhradie, Vrtizer, with
one limb having the reversed bed sequence near Pov. Podhradie) in the Lower
Cenomanian occur the flysch Orbitolina beds (Pov. Bystrica, Hrabové) and beds
of organogenous conglomeratic limestones and conglomerates with Exogyra
columba silicea L am. In the Lower Cenomanian in the scarp of the field road
to Slopnd developed the conglomerates. The Middle and Upper Cenomanian
have been developed in the facies of marls that may be studied mainly near
Horné and Dolné Lieskové and Slopna.

The Turonian — Santonian of the Manin series is represented by the
flysch sediments. At some places marls may be found. The Lower Cenomanian
is represented by grey-green marls with sandstone beds and variegated marls.
The mentioned beds together with the uppermost Santonian developed also in
the facies of variegated marls, appear above the Orlové beds exposed near
Udica.

The Upper Campanian-Lower Maastrichtian has been developed also in the
flysch facies and in the facies of variegated marls. The flysch sediments crop
oul mainly near Hrabova, Dolny and Horny Mostenec, while the variegated
marls — al the conlact of the Manin series with the Klippen belt.
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Near Rybarikovo the Upper Maastrichtian in the facies of green marls with
sandstone beds in connected with overlying Paleocene organogeneous conglo-
meratic limestones with Discocyclina seunesi Douville The facies south-
wards becomes {ransgressive and younger.

Variety of facies as well as their various age changing from place to place,
emerging of the elevation at the boundary of the Manin series and the Klippen
belt, existence of conglomerates with exotic material in wvarious horizons of
the Cretaceous, all this indicates synsedimentary tectonic movements, begin-
ning already at the end of Neocomian, continuing during the entire Cretaceous,
with intensity changing from place to place.

III. THE CRETACEOUS MICROBIOSTRATIGRAPHY OF THE KLIPPEN BELT

Several authors devoted remarkable attention to the Lower and Middle
Cretaceous of the Klippen belt of particular series (the Pieniny, Kysuca, Pruské
and Czorsztyn series). Earlier works, concerning the problems have been
evaluted in D. Andrusov's (1945, 1959) works. In the last years, particular
series in various areas of the Klippen belt have been studied first of all micro-
biostratigraphically, resulting in wvaluable contributions to the knowledge of
facial conditions of individual series. Such are especially works of the following
authors: V.Kantorovd—A.Began (1958); E.Scheibner—V.Scheib-
nerova (1958a, b); V. Scheibnerova (1958a, b, 1961 a, b); D. Andru-
sov—E. Scheibner (1960); B. Lesko—0. Samuel (1960); A. Began—
V. Kantorova 1961; J. Salaj (1961); J. Salaj—0. Samuel (1963);
J.Salaj—A. Began (1963); J. Salaj—0. Jendrejakova (1962).

Important contribution to the stratigraphy of the Lower and Upper Creta-
ceous is the recognition of K. Birkenmajer (1957) about the uninterrupted
sedimentation between the Lower and Middle Cretaceous, admitted till the
present in the Pieniny, Kysuca and Pruskd series, while in the Czorsztyn series
stratigraphic hiatus has been admitted (D. Andrusov, 1959), due to the
geanticlinal structure of the Czorsztyn series in the course of the Neocomian.
As a ground for this opinion serves the lack of the Neocomian in the series
and transgression of the Middle Cretaceous on the Tithonian-Berriasian. By
closer study of the problem it may be found that Middle Cretaceous sediments
which should be transgressive, have been developed always in the facies of
variegated marls, without detrital admixture, considered as purely pelagic in
the rest of the series of the Klippen belt.

The Upper Neocomian and the Aptian have been developed in the marly
facies in all the series of the Klippen belt. The lack of these sediments in the
Czorsztyn series may be explained not only by the primary absence, it may
also be secondary due to submarine erosion (as admitted e. g. by K. Birken-
majer, 1957).

It cannot be said unambiguously, however, that the interruption of sediment-
ation in some parts of the Klippen belt in the Czorsztyn series would be im-
possible, but the recent lacts so far are not sufficient proof of the stratigraphic
hiatus in the whole extension of the series. The question of the hiatus in the
Czorsztyn series examined O. Jendrejakova—J. Salaj (1962) when
studying the vicinity of MikuSovece and microbiostratigraphically evaluating
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the boreholes with complete section of the Lower and part of the Middle
Cretaceous.

The Lower and Middle Cretaceous of the Klippen belt have been microbio-
stratigraphically evaluated in the Kysuca series of Pieniny (V. Kantorova
in J. Srnanek, 1956). Later on in the wvicinity of Zilina near Brodno
(E. Scheibner—V. Scheibnerovad, 1958). Facies described here, may
be observed also in other series of the Klippen belt. The Neocomian-Aptian
has been developed in the facies of marls and limestones. The above mentioned
authors call the Albian developed in the facies of spotted marls as Rudina
beds, the Cenomanian variegated marls — as Lalinek beds, variegated marls
of the Lower Turonian with sandstone interbeddings — as Kysuca beds, and
the overlying Flysch sequence, considered as the Lower Turonian, the Sneznica
beds. According to E. Scheibner and V. Scheibnerova (1. c) these
beds terminated the sedimentation of the Middle Cretaceous in the Kysuca
series. Interruption of sedimentation is recognized also in the other series of
the Klippen belt (D. Andrusov, E. Scheibner, 1960).

It is difficult, however, to distinguish among the particular series of the
Klipen belt in the field without micropaleontologic data whether the marls
of the Albian, Cenomanian or Turonian are concerned. The less possible
it is then to call them by apropriate names. Besides that, spotted marls de-
termined as the Rudin beds contain not only the Albian, but also the Aptian
and the Barremian. In this case it is then betier to use older term Globigerina-
Radiolaria beds, inlroduced by K. Birkenmajer (1957).

The sandstone strata in the Lower-Turonian variegated marls are not always
developed, and besides that, the Flysch sequence of the Lower Turonian has
in the majority ol cases larger stratigraphic diapason even to the Coniacian;
consequently, as to the age diapason—the Sneznica beds may correspond also
to the Polish Sromowiec beds determined by K. Birkenmajer (1959), which
on the ground ol macrofauna (K. Birkenmajer—B. Kokoszynska,
1958) and microfauna (M. Ksigzkiewicz 1958) have been included in the
Upper Turonian to Lower Emscherian.

The above reasons, and the fact, that stratigraphic diapason of facies is
changing much within the series, lead us to coclusion, that it is more correct
not to use the above mentioned terms in the lithological-stratigraphical sense.

Till the present, the Senonian sediments of the Klippen belt have been strati-
graphically considered as cne sedimentation cycle, which—after the Sub-
hercynian folding—started the transgression by the Santonian sediments. The
Danian-Paleocene variegated marls have been considered as the youngest
sequence (K. Birkenmajer, 1954; V. Kantorova—A. Began, 1958;
J.Salaj, 1961; D. Andrusov—E. Scheibner, 1960).

Since we incline to the opinion aboul continuous sedimentation between the
Middle and Upper Cretaceous, for better understanding of the stratigraphy
of the Cretaceous the stratigraphic analysis of the so-called Upohlav con-
glomerates is going to be presented, too. The sequence so far has been included
in Santonian. However, the following facts oppose the opinion:

1. Were the conglomerates really Santonian and transgressive, inevitably
there should be a transgressive surface they would lie upon. However, any
transgressive beds ol the so-called Upohlav conglomerates have not been found
throughout the Klippen belt (cf. D. Andrusov, 1945).
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2. Detail studies have indicated (J. Salaj, 1961) that conglomerate sequences
(without organogenous limestones) belong to various stratigraphic levels.

a) Conglomerate sequence in the belt between Dolny Mostenec and Zemian-
sky KvaSov belongs to the Cenomanian. It is proved by Exogyra, represented
by species Exogyra columba silicea Lam., Coralls and by microfauna re-
presented mainly by Rotalipora.

b) Conglomerate sequences, forming intercalations in the Flysch sequence
near Povazska Bystrica (Kukuéinova streel) belong to the Upper Albian. It is
proved by their position. They are found in below the Orbitolina Lower-
Cenomanian sequence with abundant Exogyra, represented also by the species
Exogyra columba silicea L am. Direct superposition of the conglomerates is
proved by abundant hieroglyphs in sandstone beds.

c) Exotic conglomerates—as the integral part of the Flysch sequence—
developed in wider vicinity of Nosice, Upohlav, Milochov, belong to the Upper
Albian (A. Began in J. Salaj, 1961), while underlying Flysch sequence
(here and there marls are predominating) belong to the Aptian—Middle Albian.

d) The so-called Upohlav conglomerates near Bredno are to be regarded
as the integral part of the Flysch sequence with age diapason covering the
Turonian—Lower Coniacian. The sequence develops from the Lower Turonian—
Lower Conician variegated marls, passing into variegated marls of the Upper
Coniacian.

e) In Orava near Dlhd and Kriva there are the Upohlav conglomerates of
the Coniacian-Santonian age, slowly developing from the Upper Turonian
Flysch sequence. In contrast to the conglomerates of Upohlav the conglomerates
which are exosed in the scarp of the road leading to Kriva belong to Upper
Maastrichtian. Rich orbitoid Foraminifera appearing within the fine calcareous
arenaceous cement are represented by the following species: Orbitoides gensa-
cicus (Leymerie), Orbitoides apiculata apiculata Schlumberger, Or-
bitoides apiculata griinbachensis P app, Orbitoides apiculata planc Kohler,
Orbitoides gensacicus (Leymerie) and Siderolites calcitrapoides Lamarck.

The facies just described in the wider enviroment of the discused locality
is reaching up to Paleocene.

f) In wider vicinity of Puchov there are conglomerates belonging to the
Maastrichtian-Paleocene, resting either conformably over the variegated Cam-
panian-Lower Maastrichtian marls, or they are transgressive (A. Began—
J. Salaj, 1962).

g) In the East Slovakia, conglomerates of the Upohlav type in the Klippen
belt are completely absent.

3. Special attention has been devoted to the Hippurites limestones, occurring
with the reef corall-Algae limestones in the conglomerate sequence, in the
belt between Kockovee and Povazska Bystrica. On the ground of paleontolog-
ical data (Nummulites, Discocyeclinas, Distichoplaxes) the sequence with all
occurrences of organogencus limestones (except the Hippurites reef from the
locality Pod Husfom) belongs to the Paleocene. Tacies of the organogenous
Hippurites limestones is formed by grey-brown limestones, in some places
sandy. On the elevation point RaSov, primitive Nummulites have been found
in the limestones with fragments of Hippurites.

In limestones [illed by complete Hippurites no Nummulites have been found.
An cbjection may arise, however, that Hippurites fragments may have been
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resedimented from older deposits. Although the possibility is not excluded,
we should like to add, that fragments of Hippurites forming the breccia, may
be observed also in the cement matter, among well-preserved Hippurites form-
ing the Hippurites limestones. From the standpoint of ecology, this fact is
obvious, since the organogenous limestones have been formed in shallow-water
of the coastal zone and there many individuals have been broken with other
reel forming organisms.

In the thin-section of the Hippurites limestones from the locality Pod Husfom
strongly recrystallized section across a large Foraminifera has been found,
reminding the primitive Nummulites.

These facts convinced us to include the above sequence with Hippurites
limestones from localities RaSov and Pod Husfom into the Danian or to the
uppermost Maastrichtian.

Since Hippurites determined by O. Kiihn, D. Andrusov (1937, 1942)
are believed to be of Santonian age, it is necessary to carry out a revision of
all so far recovered Hippurites and thus to help solving the problem. In fact,
it is possible, that in the localities occur Hippurites which by their strati-
graphic position are bound only to the uppermost Maastrichtian to Danian,
as it is known from other world localities (E. Neaverson, 1955).

The reef-forming activity has been bound to the period of Lower Paleocene-
Yppresian. Reefs occur usually as lenses in conglomerate sequences, or as
rounded blocks and boulders. Paleocene age of the organogenous limestones is
proved by Discocyclina, represented mainly by the species Discocyclina seunesi
Douvillé Besides that there are abundant organisms of predominantly
plant origin, indicating the Paleogene age (M. Mi§ik and J. Zelm an, 1959).
In conglomerate sequences Nummulites occur, especially near P. Bystrica and
at Kravarikov.

4. It has been supposed, that before the transgression of the Senonian
(D. Andrusov, E. Scheibner, 1960) the surface of the Klippen belt were
uneven, the depressions were filled with conglomerates. Overlying marls rest
transgressionally upon higher strata, i. e. upon the particular klippens. Varie-
gated marls with particular klippens are always in tectonic contact.

After proving that the so-called Upohlav conglomerates are of variable age
and that variegated Senonian marls are mainly of Campanian age passing into
Orbitoides beds, the use of terms Jarmut and Ra$ov developments of the
Senonian is further unfounded.

It should be remarked to the problem of the age of variegated Gbelany marls
and Jarmuta beds, that in the majority of cases the Jarmuta beds are resting
normally over the variegated marls. In some places, where the Senonian sea
has been deeper the age diapason of variegated marls is from Campanian to
the Maastrichtian, and thus in these cases the Jarmuta beds have not been de-
veloped. Consequently, in this case we may speak of isopic character of the
above lacies in the sense of D. Andrusov. It should be added, that in some
places, Tacies of Jarmuta beds in the Klippen belt continues to the lower mem-
bers of Paleogene, without the development ol variegated Danian-Paleocene
marls. Besides that, we are going to deal with the stratigraphy of the Turonian
of the Klippen belt its existence as a complete stratigraphic unit in connection
with contlinuous sedimentation between the Middle and Upper Cretaceous.
Therefore it is necessary lo give its brief microbiostratigraphic characteristic.
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The uppermost Cenomanian, found in the Klippen belt in the facies of varie-
gated marls, contains Foraminifera associations formed by the following
species: Rotalipora cushmani (Mo rrow), Rotalipora turonica Brotzen, Ro-
talipora turonica thomei Hagn et Z eil, Rotalipora turonica expanza Carb o-
nier, Praeglobotruncana delrioensis (Plummer), Praeglobotruncana gibba
K1laus, Praeglobotruncana marginaculeata (Loeblich et Tappan), Thal-
mannilla reicheli (M ornod), Hedbergella planispira (T appan), Hedbergella
portsdownensis (Williams et Mitchell).

Foraminifera association, formed by species: Rotalipora ex. gr. cushmani
(M orrow), Thalmanninella reicheli (Mornod), Praeglobolruncana oravien-
sis (Scheibnerova) it is probably the syn. of the species Praeglobotrun-
cana oumalensis (Sigal), Praeglobotruncana oraviensis trigona Scheibne-
rova, Globotruncana imbricata M ornod, Globotruncana helvetica Bolli,
is till now considered as transitional biozone of the boundary of the Ceno-
manian and the Turonian, since on one hand—according to reference data, Rota-
lipora cushmani (Morrow) and Rotalipora turonica Brotzen (Morrow,
1934; Brotzen, 1942) occur in the Lower Turonian, and on the other hand,
Globotruncana imbricata Mornod and Globotruncana helvetica Bolli—in
ithe uppermost Cenomanian (Gamdolfi, 1955). When it will be proved that
Globotruncana helvetica Bolli occurs only in the Turonian, then we shall
be obliged to regard the zone as Lower Turonian.

The Lower-Turonian Foraminifera association (association of upper part
of the Lower Turoniany is formed by species: Globotruncana imbricata Mo r-
nod, Globotruncana turonica Samuel et Salaj, Praeglobotruncana oravien-
sis trigona Scheibnerova, Praeglobotruncana oraviensis Scheibne-
rova. It is interesting, that the species Globotruncana helvetica Bolli has
not been found in the Foraminifera association. It has been found in the follow-
ing Foraminifera association: Globotruncana renzi Gandolfi, Globotruncana
coldriensis Gandolfi, Globotruncana imbricata Mornod, Praeglobotrun-
cana oraviensis Scheibnerova, Praeglobotruncana oraviensis trigona
Scheibnerova.

The following Foraminifera association is considered partly as the lower,
but mainly as the middle and lower part of the Upper Turonian: Globotrun-
cana helvetica B 0111, Globotruncana imbricata M o rn o d, Globotruncana renzi
Gandolfi, Globotruncana sigali Mornod, Globotruncana biconvexa bicon-
vera Samuel et Salaj, Globotruncana biconvexa gigantea Samuel et
Salaj, Praeglobotruncana oraviensis Scheibnerovad, Praeglobotruncanc
oraviensis trigona Scheibnerova.

The Upper-Turonian association of Foraminifera is represented by species:
Globotruncana sigali M ornod, Globotruncana linneiana linneiana (d'Orb i-
gny), Globotruncana linneiana coronata B olli, Globotruncana linneiana mar-
ginata (R euss), Globotruncana renzi Gandolfi.

IV. CENTRAL CARPATHIAN SENONIAN (GOSAU CRETACEOUS)

Sediments of the so-called Gosau Cretaceous crop out in the Myjavska pa-
horkatina highlands. We are not going to deal with its stratigraphy here,
since it has been presented in previous works [J. Salaj 1960, 1962; O. S a-
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muel—J. Salaj 1961; J. Salaj—0. Samuel (in press), J. Salaj—
A. Began (in press)].

We are going introduce briefly some data, generally characterizing the sedi-
ments of Myjavska pahorkatina highlands:

1. Stratigraphic diapason of the sediments reaches from the Coniacian o the
Upper Eocene.

2. Paleogene sediments according to their development in the southern part
of the Myjavska pahorkatina highlands belong to the Central-Carpathian Paleo-
gene, while in the northern part, adjacent to the Klippen belt—to the southern
development ol the Paleogene of the Klippen belt.

3. The Senonian of the Myjavska pahorkatina highlands is facially wvery
similar to the Senonian of the Klippen belt, differring from it by transgressive
character ol the Coniacian sediments and by their clastic development.

4. Characteristic feature of the Central-Carpathian Senonian is the fact, that
it has been developed from the Pienidy geosyncline. In the Coniacian the sea
advanced from the geosyncline to the South upon folded series of the Central
belt.

5. Sediments of the Myjavska pahorkatina highlands were in direct contact
with the Paleogene ol the Klippen belt and the Magura belt.

6. Folding of the Coniacian-Upper-Eocene sediments took place as late as
in the Oligocene.

Detailed Cretaceous stratigraphy of particular areas of the West-Carpathians
has been presented by the authors (J. Salaj, O. Samuel) elsewhere (in
press).

Translated by E. Jassingerova and J. Kovacik.

REFERENCES

Andrusov D., 1938: Etude géologique de la zone des Klippes internes des Carpathes
occidentales. III. Tectonique. Rozpr. St. geol. tst. 9, Praha. — Andrusov D. 1953:
(Geologische Erforschung der inneren Klippenzone in den Westkarpaten, IV—V.) Price
St geol. ust. 13, Praha. — Andrusov D. 1959: Geologie der tschechoslowakischen
Karpaten. II. Slov. akad. vied, Bratislava. — Andrusov D. Scheibner E. 1960:
An outline of the present State of knowledge about the Geology of the Klippen belt
between R. Vldra and T. Tvrdosin. Geol. sbor. Slov. akad. vied, 2, Bratislava. — Began A,.
1962: Einige neuen Erkenntnisse aus dem Jura und der Unterkreide in der Klippenzone
im Mittleren Waaglal. Geol. prace, zoi. 62, Bratislava. — Began A, Kantorova V.,
1961: Kreide der Klippenzone des Vah-Tales im Abschnitt Pichov—Bogiaca-Tal. Geol. prace,
Zpravy 22, Bralislava, — Birkenmajer K., 1954: Sprawozdanie z badan geologicznych
wykonanych w pieninskim pasie skalkowym w letach 1950—1951. Biul. Pan. Inst. Geol. 86,
Warszawa, — Birkenmajer K. 1959: Seria czertezicka — nowa seria skallkkowa Pienin.
Acta Geol. Pol. 9, 4, Warszawa. — Birkenmajer K., Kokoszynska B. 1958:
Revizja launy kredowej zebranej przes L. Horwitza v pieninskim pasie skalkowym. Cz. I.:
Fauna tzw. ,santonu® w przelomie niedzickim kolo Czorsztyna. Biul. Pan. Inst. Geol.
135, 3, Warszawa. — Bolli H. M., 1960: Planktonic Foraminifera as Index Fossils in Tri-
nidad, Wesl Indies and their value for worldwide Stratigraphic Correlation. Ecl. Geol.
Helv. 52, 2, Basel. — Eishenberg W. 1933: Die Erforschung der Mikroorganismen,
insbesondere der Foraminileren der Unterkreide; Folge 1 — Foraminiferen aus dem
Albien. Jahresbh. Nieders geol. Ver.,, Hannover. — Hecht F. E., 1938: Standard-Gliederung
der nordwesldeulschen Unlerkreide nach Foraminiferen. Abh. senck. naturf. Ges. 443,
Frankfurt a. M. — Jendrejakova O, Salaj J, 1962: Uber das Vorkommen der unte-
ren Kreide der czorszlyner Serie in der Klippenzone im Waagtal. Geol. sbor. Slov. akad.



CENTRAL CARFATHIANS AND KLIPPEN BELT RETACEOUS STRATIGRAPHY 125

vied 13, 2, Bralislava. — Jendrejdkova 0O, 1961: (Mikrobiostratigraphie des Alb der
Klippenzone und der unteren subtatrischen Decke.) Handschrift. Geol. lab. Slov. akad.
vied, Bratislava. — Kantorova V., Began A, 1938: Klippenzone in der weiteren
Umgebung der Gemeinde Pruské. Geol. priace, Zpravy 14, Bratislava. — Kantorova Vv,
Andrusov D, 1958: Etude microbiostratigraphique du Crétacé moyen et supérieur de
la vallée du Vah et de 1'Orava. Geol. sbor. Slov. akad. vied 9, 2, Bratislava. — Ksiaz-
kiewicz M, 1958: On the Turonian in the Pieniny Klippes Belt, Bull. Acad. Bol. Sci.,
série Sei, Chem. geol. et géogr. 6, 8, Warszawa. — Lesko B, Samuel O, 1960: Géologie
de la zone des Klippes des environs de Podhorod. Geol. prace, Zpravy 20, Bratislava. —
Mahel M., 1955: Erwigungen iliber den Deckenbau der Westkarpathen. Geol. prace,
Zpravy 3, Bratislava. — MahelI M.. 1958: Kalke im Alb der ,neuen® Serie im Gebirge
Strazovska hornatina. Geol. prace, Zpravy 14, Bratislava, — Mahel M., 1959: Eine neue
Einhalt in den Westkarpaten. Geol. prace, zo$it 51, Bratislava. — Mahel M., 1960: (Er-
lauterungen zur General-Karte, Blatt Zilina.) Handschrift, Archiv Geol. ust. D. Stura,
Bratislava, — Mahel M., Kullmanova A, 1961, Beitrag zur Kenntnis der Manin-
Serie. Geol. prace, Zpravy 21, Bratislava, — Mjatliuk, E, V., 1949: Materialy k mono-
graliceskomu izuceniju fauny foraminifer niZnemelovych otloZenij juZno-embenskogo ra-
jona. Mikrofauna neftjanych mestorozdenij SSSR. Trudy VNIGRI. — Misik M., Zel-
man J., 1959: Uber die Zugehorigkeit der Algen-Korallenriffe des Hiigellandes von Myjava
{Brezovské pohorie) zum Paliogen. Geol. sbor. Slov. akad. vied 10, 2, Bratislava. — N e a-
verson E, 1955: Stratigraphical Paleontology. Oxford. — Salaj J., 1960: Vorliufiger
Bericht zur Mikrobiostratigraphie der Gossauer Kreide im Gebirge Brezovské pohorie
und des Paldogene des Hiigellandes Myjavska pahorkatina. Geol. prace, Zpravy 18, Brati-
slava. — Salaj J., 1961: Einige neuen stratigraphischen Kenntnisse aus der Kreide der
inneren Klippenzone von Westkarpaten. Geol. prace, Zpravy 22, Bratislava. — Salaj J.,
1961 (62): Mikrobiostratigraphie des Dan der Gossau-Kreide und Zentralpaldogens am
Hiigellande Myjavska pahorkatina. Geol. prace, Zpravy 24, Bratislava. — Salaj J., 1962:
Mikrobiostratigraphische Studien der Kreide in der Krizna- und Manin-Einheit. Geol.
prace, zosit 62, Bratislava. — Salaj J., 1962: [Bericht iiber die Stratigraphie der Kreide-
Sedimente der Manin-Serie am Blatte Povazska Bystrica (1 :50000).] Handschrift, Archiv
Geol. ust. D. Stura, Bralislava., — Salaj J, Began A., 1963: Fazies-Entwicklung und
Mikrobiostratigraphie der Oberkreide (Senon) der Klippenzone. Geol. prace, Zpravy (in
press), Bratislava. — Salaj J.. Samuel O, 1963: Mikrobiostratigraphie der Mittel- und
Oberkreide des ostlichen Teiles der Klippenzone und ihre Korelation mit dem westlichen
Teile. Geol. prace, Zpravy (in press), Bratiglava. — Salaj J.,, Samuel O.: Stratigraphie
und Foraminiferen der Kreide und des Paldogens der slowakischen Westkarpaten. Slov.
Akad. Wiss. (in press), Bratislava, — Scheibner E., 1958: On the occurence of the
so-called ,globigerine-radiolarian® beds in the Kysuca evolution of the Pieniny serie
in the interior Klippen belt in West Karpaty. Geol. sbor. Slov. akad. vied 9, 2, Brali-
slava. — Scheibner E., 1962: (Einige neue Kenntnisse iiber die Klippenzone der Slo-
wakei.) Geol. prace, zos. 62, Bratislava. — Scheibner E, Scheibnerova V., 1958:
Kysuca and Sneinica beds — the New Articles of Cretaceous of Pieniny serie in Kysuca
evolution. Geol. sbor. Slov. akad. vied 9, 2, Bratislava. — Scheibnerova V. 1958:
The Species Globotruncana helvetica Bolli at Kysuca evolution of Pieniny serie of the
interior Klippen belt from West Karpaty. Geol. sbor. Slov. akad. vied 9, 2, Bratislava. —
Scheibnerova V. 1960: Some notes on the genus Praeglobotruncana Bermudez
from the Kysuca beds of the Klippen belt. Geol. sbor. Slov. akad. vied 11, 1, Bratislava. —
Scheibnerova V., 1961: Microfauna of the Middle and upper Cretaceous of the Klip-
pen belt of West Carpathians in Slovakia. Acta geol. et geogr. Univ. Com. Geologica 5,
Bratislava. — Scheibnerova V. 1962: Mikrofauna apta iz mestanachoZdenija Medzi-
zolske sedlo pod Rozsutcom v Malej Fatre. Geol. sbor. Slov. akad. vied 13, 1, Bratislava. —
Srnanek J., 1956: [Bericht liber die geologische Forschung im pieninischen Abschnitte
der Klippenzone (Abschnitt Jarabina—Udol).] Handschrift, Archiv Geol. tust. D. Stara,
Bratislava.

Review by V. Pokorny.



Flate 1

Fig. 1. Orbitoides apiculata griinbachensis P app, Siderolites calcitrapoides Lamarck
and Orbitoides apiculata plana Ko hler. — Fig. 2. Orbitoides apiculata plana Kihler,
Orbitoides apiculata griinbachensis Papp. 13.
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Plate I1

Fig. 1. Orbiloides apiculata plana Ko hler. — Fig. 2. Orbitoides apiculata plana Kéhler,
Orbitoides gensacicus praevius Kohler. .
All [rom the same thin-section. X 13. Cement of the Upohlav Conglomerats. Locality:
The escarpment of the road SW Kriva., Middle Maastrichtian,





