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EVA HANZLÍKOVÁ, ZDENĚK ROTH' 

REVIEW OF THE CRETACEOUS STRATIGRAPHY OF THE FLYSCH 
ZONE IN WEST CARPATHIANS 

PŘEHLED STRATIGRAFIE KRfDY FLYŠOVÉHO PÄSMA ZÁPADNÍCH KARPAT 

(Textfigs. 1-7) 

A b s t r a c t . Stratigraphy of the Valanginian-Cenomanian and Turoniari-
Maastrichtian on the basis of microfauna, raacrofauna and lithology. 

I. VALANGINIAN TO CENOMANIAN IN THE CARPATHIAN FLYSCH ZONE 

A. The foreland of the Carpathians 

I n the Bohemian massif, which represents the foreland of t h e flysch zone 
in Moravia, t h e r e occur both fresch-water and mar ine Cenomanian deposits. 
We have no paleontological evidence of the Lower Cretaceous in this region. 
Because of t h e vast area of dry land (including t h e Bohemian massif) which 
was exposed during Upper Aptian times, it is thought that to this age probably 
belong certain redeposited products from red soils of t h e humid (northern) 
subtropical zone (N. M. S t r a c h o v , 1962). These are k n o w n in central Mo­
ravia as the Rudice beds (J. D v o ř á k , 1960). They are of small extent, but 
reach 100 m in thickness, and occur in t h e form of lenses intercalated wi th 
similarly coloured fine-to medium-grained kaolinitic sandstones wi th siliceous 
pebbles. The beds also contain fragments of cherts derived by t h e weather ing 
of the Malm limestones which form part of the subs t ra tum of t h e Rudice beds. 
These beds fill u p the karst depressions on t h e surface of t h e limestones. Be­
sides the Jurassic, the subs t ra tum of t h e Rudice beds is also composed of De­
vonian limestones, and the Jurass ic rests on these transgressively. The junction 
of t h e Rudice beds wi th t h e underlying limestones is frequently bordered by 
limonitic i ron ores which were formerly exploited. The Rudice beds are domi-
nantly sandstones, and their heavy mineral associations (kyanite, tourmaline, 
zircon, rut i le and staurolite) differ from those of the Jurass ic l imestones 
(J. K r i s t e k , 1959). It is clear t h a t t h e Rudice beds originated from disinter-
gration materials t ransported from a wide region including t h e crystalline rocks. 
They occur in the Moravian kars t country north of Brno. Their age was not 
determined on the basis of paleontology. 

Transgressive fresb-water and mar ine Cenomanian beds pass by gradual 
transit ion into locally transgressive m a r i n e Turonian to Coniacian of t h e Bohe­
mian massif; in Moravia these extend far ther to the north. North-east of Opava 
(near Hněvošice) the m a r i n e Cohiacian lies transgressively on t h e Paleozoic 
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(E. H a n z l í k o v á , I. C i c h a, J. H e r c o g o v á, 1959). South of Český Těšín, 
t h e Cenonianian or Turonian to Santonian transgresses on to t h e Bohemian 
massif (substratum of the Carpathians). This was found in a deep boring near 
Oldřichovice (W. P e t r a s c h e k , 1928). The drilling was s i tuated 2 1 k m south 
of the outcrop of a moderately inclined t h r u s t plane, which separates the Car­
pathians from the Bohemian massif. It passed through the Carpathian succes­
sion and probably autochthonous Neogene to reach the Cretaceous beds at 
a depth of 1076—1247 m. The latter are made up of "var iegated" conglomerates 
rest ing on Devonian (or Lower Carboniferous) l imestones; they contain blocks 
of the "Devonian" limestones and interlayers of "g reen" sandstones (1191— 
1247 m depth). On these beds lie spotted calcareous mudstones wi th interbedded 
conglomerates and ("green") sandstone, with Exogyra columba L a m., Cyclo-
thyris plicatilis S o w . and fragments of Inocerami (1076—1191 m depth). 

B. The Carpathian flysch zone (Textfigs. 1, 2, 3) 

I n further description and analysis we shall divide t h e flysch zone into post-
Paleogene stratigraphical-tectonic units . We have to point out t h a t present in­
vestigations show (Z. R o t h, 1962) t h a t these units in t h e Cretaceous did not 
exist as paleogeographically independent regions. Paleogeographical zones of 
similar character, and of t h e same age, are involved in various post-Paleogene 
units . On the o ther hand, however, t h e Silesia-Těšnovice unit for instance, was 
formed tectonically during t h e Paleogene and Neogene around thick Cretaceous 
beds which represent a solid core. 

F r o m t h e exter ior par t of the Carpathians towards t h e interior, we know 
the Hauter iv ian in the Subsilesia-Ždánice uni t in Austria; the Valanginian to 
Cenomanian probably in t h e pre-Magura unit (E. H a n z l í k o v á , A. M a t ě j -
k a, in press) and the Valanginian to Albian in the Magura unit. In addition, 
t h e Valanginian to Cenonianian of t h e inner kl ippen belt also belongs to the 
Paleogene Magura unit . In the Central Carpathians also, the Valanginian to 
Cenomanian sequence is known. However, we shall not deal with t h e Central 
Carpathians and the inner klippen belt here. In t h e region of t h e Dukla folds, 
Lower Cretaceous beds have not yet been found. 

The Lower Cretaceous occurences in the post-Paleogene tectonic-stratigra-
phical units of the Carpathian flysch zone; considered from the external Car­
pathians inwards : 

1. T h e S u b s i l e s i a - Ž d á n i c e u n i t 

The Hauter iv ian is represented by dark-grey calcareous claystones underlying 
transgressive Turonian. This was found by drilling in Austria near Niederhol-
l a b r u n n (R. G r i l l , 1953). It is characterized by a rich microfauna (R. N o t h, 
1951), the benthos being represented by numerous specimens of Citharina, 
Lenticulina and Trocholina; these resemble the fauna of t h e Těšín limestones 
(which are, however older). 

The Aptian to Albian in t h e Subsilesia-Ždánice unit is represented by silici-
fied l imestones occuring as fragments in a conglomeratic breccia in the Mo-
lasse-like Zdánice—Hustopeče beds (upper Eocene to Lower Oligocene) which 
form Babylon Hill near Strážovice (near Kyjov). These beds contain both 
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Valanginlan Hautavivian BařvawiiaH-ApliaH Albiaw-Canowianian 

W i Dc 

Fig. 2. Thickness of beds in the Valanginian to Cenomanian of the flysch zone of Czecho­
slovak Carpathians. A — the typical flysch, B — the flysch-like beds, C — the non-flysch 
developments. 1 — autochthon-Bohemian massif, 2 — Subsilesia-Zdánice unit, 3 — Silesia-
Těšnovice unit — Těšnovice section, 4 — Silesia-Těšnovice unit — Baška region of the 
Beskid section, 5 — Silesia-Těšnovice unit — Frenštát region of the Beskid section, 6 — 
Silesia-Těšnovice unit — Těšín region of the Beskid section, 7 — Silesia-Těšnovice unit — 
Nýdek region of the Beskid section, 8 — pre-Magura unit, 9 — Magura group — Cetechovice 
region, 10 — Magura group — Cetechovice region, 11 — Magura group — Hluk region, 12 — 

Magura group — interior klippen belt. 

Fig. 3. Distribution of the Valanginian to Cenomanian beds in the flysch zone of Czecho­
slovak Carpathians. Si — Strážovice, C — Cetechovice, Z — Zdounky, K — Kurovice, 

H - Hluk. 
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macrofauna and microfauna (E. H a n z l í k o v á , 1955). These elastics form par t 
of the molasse of the P y r e n e a n tectonic phase which caused an interrupt ion 
of sedimentation in t h e Silesia-Těšnovice and Magura units of t h e flysch zone. 
They will be described u n d e r t h e Silesia-Těšnovice unit. 

2. T h e S i l e s i a - T ě š n o v i c e u n i t 

This unit is divided on the basis of the development of t h e Lower Cretaceous 
to Paleogene, into the Beskid part (south-west of Valašské Meziříčí, to nor th­
east of Kelč) and the Těšnovice section (south-west of Kel č). 

a) The Těšnovice section (Table 1) 

In t h e Těšnovice zone of t h e unit we may distinguish fragmental Valanginian 
to Albian. There is a great difference, part ly evidently primary, in the thickness 
of t h e Middle and Lower Cretaceous beds between t h e Těšnovice and Beskid 
zones (Z. R o t h , 1960, 1962). 

We regard as belonging to t h e Valanginian to Hauter iv ian of the Těšnovice 
zone black-grey calcareous claystones with sporadic u p to 5 cm thick beds of 
blue-grey colour, calcareous sandstones of i rregular lamination. They contain 
poverished Lower Cretaceous associations which may be compared with those 
of t h e Těšín l imestones and beds from Niederhol labrunn (samples from K u r o -
vice Nos. 1—6) (R. N o t h, 1951). Among t h e benthos there are numerous repre­
sentatives of the genus Trocholina (Trocholina ex gr. infragranulata N o t h ) , 
Lenticulina subalata ( R e u s s ) , Citharina reticulata T e n D a m , Saracenaria 
hauterivica B a r t , et B r a n d , Involutina div. sp. The benthos is accompanied 
by numerous spherical Radiolaria identical with those of the Těšín—Hradiště 
beds. 

These beds form par t of t h e Silesia-Těšnovice unit which is in tectonic contact 
with t h e klippen fragment of t h e Tithonian and Cretaceous of the Magura 
unit near Kurovice (E. M e n č í k, V. P e s 1, 1960). Lithologically they belong 
to the Těšín—Hradiště beds. The Zdounky "k l ippen" fragment in t h e Těšnovice 
zone is regarded as a higher par t of the Cretaceous of the Silesia-Těšnovice unit . 

The older port ion of t h e beds of t h e Zdounky fragment is composed of light-
blue-grey silico-calcareous sandstones, fine- to coarsegrained, bedded to massive, 
locally with fine-grained conglomerates or conglomeratic sandstones with 
scattered pebbles and fragments (3—5 m m in diameter) of white-grey limestones 
and black-grey to greenish-grey phyllites with Hibolites jaculum P h i l l i p s , 
Duvalia dilatata B l a i n v i l l e and Lamellaptychus didayi (C o q.). These sand­
stones include the Lower (and perhaps also higher) Hauter iv ian (D. A n d r u -
s o v, 1959). They provided a microfauna composed of Radiolaria, identical 
wi th t h a t of the Hradiště beds, and scarce Ophthalmidiid Foraminifera (Table 1). 
Lithologically they may be compared with the Chlebovice development of the 
Těšín—Hradiště suite. 

On t h e sandstones lie white-grey, yellowish, calcareous claystones of u p to 
2 m in thickness, wi th interbeds of fine-grained calcareous sandstones wi th 
pale mica and a microfauna; still higher there are beds of about 1 1 m thickness 
consisting of intercalated light, dark-grey spotted (chondritic) calcareous clay­
stones wi th interbeds of spotted limestones (of 10—60 cm thickness). Lithologi­
cally they resemble the Lhota and Baška beds (A. M a t ě j k a , 1960). On t h e 
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T a b l e 1. The Silesia — Těšnovice unit, the Těšnovice section 

Important microfossils 
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Calpionella alpina L o r e n z 
Tinllnopsella carpallúca (Fil . cí: Murg.) 
Calpionella ex gr. elliplica C a dis c h 
Radiolaria — Discoidea (pyritized) 
Trocholina ex gr. solecensis B. & P. 
Spirillina minima S h a o k o 
Trocholina infragranulala No t h 
Involulina sp. 
Cilharina korneuburgensis N o t h 
Lenliculina subalala ( R e u s s ) 
Lenliculina munsleri ( R o e m e r ) 
Lenliculina (A.) calliopsis (Reuss) 
Lenliculina ex. gr. saxonica B. & B. 
Lenliculina (A.) scilula B e r t h e l i n 
Rhizammina sp. 
Bigenerina compacla (Reuss) 
ŕlaplophragmoides glomeratoformis Z a spě l . 
Bamulina globulifera ( B r a d y ) 
Frondicularia loryi (B.) 
Bifarina calcarala ( B e r t h e l i n ) 
Ggroidina globosa ( H a g e n o w ) 
Globigcrina ex gr. injracrelacea M j a t l . 
Lenliculina gaullina ( B e r t h e l i n ) 
Discoidea (Badiolaria) 
Vaginulina sp. 
Globigcrina globigerinellinoides S u b b . 

zz 
zz 

ss 
ss 
ss 
zz 
zz 
zz 
ss 

Explanations: s — Strážoviee — pebbles in the Tertiary conglomerates, k 
black —grey claystones with sandstones, z — Zdounky — klippen fragment. 

Kurovice 

b a s i s of m i c r o f a u n a t h e a g e of t h i s s u i t e is B a r r e m i a n t o A l p i a n (E. H a n z l í ­
k o v á i n E. M e n č í k , V. P e s 1, 1956; D . A n d r u s o v, 1959; A. M a t ě j k a , 
1960). M o s t f r e q u e n t l y o c c u r i n g h e r e a r e t h e s p e c i e s : Lenticulina e x gr . saxonica 
B a r t , e t B r a n d , Lenticulina subalata ( R e u s s ) , l e s s f r e q u e n t is Bifarina 
calcarata ( B e r t h e l i n ) ( s a m p l e 40 R/9, 16 R/9a) ( T a b l e 1). 

F r a g m e n t s of s a n d s t o n e s , l i m e s t o n e s a n d b r e c c i a s w i t h t h e A p t i a n t o ( L o w e r ) 
A l b i a n m i c r o f a u n a a n d m a c r o f a u n a w h i c h a r e k n o w n f r o m t h e v i c i n i t y of 
K y j o v , w e r e g a r d as c o n s t i t u e n t s of s t i l l y o u n g e r m e m b e r s of t h e s a m e s u i t e , 
b u t s e c o n d a r i l y r e d e p o s i t e d i n t h e Z d á n i c e — H u s t o p e č e b e d s ( U p p e r E o c e n e t o 
L o w e r O l i g o c e n e m o l a s s e ) . T h e f r a g m e n t s o c c u r i n t h e e a s t e r n , n o r t h e r n a n d 
w e s t e r n v i c i n i t y of B a b y l o n H i l l n e a r S t r á ž o v i e e . L i m e s t o n e s , w h i c h a r e t h e 
m o s t f r e q u e n t a m o n g t h e f r a g m e n t s , a r e w h i t e - g r e y , f i n e l y a r e n a c e o u s . T h e y 
c o n t a i n d i s t i n c t o r i n d i s t i n c t 2—4 c m t h i c k b a n d s of b l u i s h - g r e y c h e r t s w h i c h 
o r i g i n a t e d b y s e c o n d a r y s i l ic i f ica t ion. R a r e l y a r e f o u n d c o a r s e - g r a i n e d s i l ico-
c a l c a r e o u s s a n d s t o n e s c o m p o s e d of s i l i c e o u s g r a i n s a n d f r a g m e n t s of w h i t e - g r e y 
m a s s i v e l i m e s t o n e s (to 0,5 c m i n d i a m e t e r ) . T h e s e p a s e i n t o f i n e - g r a i n e d c a l c a ­
r e o u s c a l c a r e o u s b r e c c i a . B e s i d e s q u a r t z , t h e c l a s t i c m a t e r i a l of t h e s e r o c k s is 
c o m p o s e d a l so of f i n e - g r a i n e d o r g a n o g e n o u s l i m e s t o n e a n d s e r i c i t i c c h l o r i t i c 
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phyllites. The limestone fragments reach diameters of 5 m m and t h e phyllites 
2 mm. The limestones locally cotains numerous monaxon megascleras of sili­
ceous Sponges and like the sandstones, they were intensively silicified (Z. R o t h , 
1962). Besides calcareous Foraminifera there were found here shells of lamel-
l ibranchiata. In the l imestone E. H a n z l í k o v á (1960) found Foraminifera 
and Ostracoda of typical Aptian to Albian species. They are represented by 
th in walled Globigerinas of t h e Globigerina infracretacea G l a e s s n e r group, 
Globigerina globigerinellinoid.es S u b b. and benthonic species such as Gyroidina 
sp. and Bifarina calcarata ( B e r t h e l i n ) . J. O p p e n h e i m e r (1916) des­
cribed Acanthopliles bigoureti (S e u n e s s) (of t h e lowermost Albian) from a 
pebble of dark-brown (perhaps fimonitized) l imestone with numerous fragments 
of phyllites from near Strážovice. 

On t h e basis of s t rat igraphy and lithology these rocks are closely allied 
to the rocks of t h e Baska beds. They differ from these beds mainly in thei r 
content of frequent f ragments of sericite-chloritic phyllites. This character 
makes them similar to t h e above-mentioned oldest beds of the kl ippen frag­
ments of t h e Zdounky Cretaceous. We therefore regard t h e m as a specific 
f acies of t h e Baska beds in t h e Těšnovice zone of the Silesia-Těšnovice unit . Also 
the frequent fragments of t h e Tithonian white-grey massive limestones with 
numerous species of Tintinnidae, namely Tintinnopsella carpathica (M u r g. 
et F i l i p . ) together wi th a b u n d a n t and typical Calpionella alpina L o r e n z 
(E. H a n z l í k o v á , 1955) are not known from t h e Baška beds of t h e Beskid 
section of t h e Silesia-Těšnovice unit . However, breccias of t h e Št ramberk lime­
stone were found in t h e typical basal Baška beds, for instance in the vicinity of 
Štramberk. They m a y serve as evidence t h a t t h e Aptian and Albian fragments 
in the Upper Paleogene molasse from Strážovice did not come from t h e Cete-
chovice sedimentary district which is geographically nearer . In t h e Cetechovice 
district t h e Tithonian grades into t h e Lower Cretaceous, whereas in the south­
western part of the unit, t h e Cretaceous is of a transgressive character. 

The Lower and Middle Cretaceous of the Těšnovice section of the Silesia-
Těšnovice unit is represented by t h e Těšnovice—Hradiště suite of t h e Valanginian 
to Hauter iv ian; t h e upper par t (Hauterivian) in the Chlebovice development 
displays a local special lithology. The Barremian to Aptian is m a d e u p of l itho-
logically t ransi t ional beds, t h e younger constituents of which resemble to some 
degree the Lhota—Baška beds. The Aptian to Albian is composed of the special 
lithological fades of t h e Baška beds. The thickness of the earlier Cretaceous 
beds of t h e Těšnovice section is, in comparision with equivalent beds of the 
Beskid section of the Silesia-Těšnovice unit (if it is visible) very small. The 
specific character of the earlier Cretaceous in the Těšnovice section, besides its 
reduced thickness, is the presence of fragments of sericitic-chloritic phyllites 
in the thicker parts of the suite. The whole thickness of the Lower Cretaceous 
suite in the Těšnovice development of t h e Silesia-Těšnovice uni t is more t h a n 
10 m. The thickness of t h e suite of t h e same age in the Baška development in 
t h e Beskid section, is 700—800 m. 

b) The Beskid section (Tables 2, 3) 

The Beskid section is characterized mainly by a greater thickness of the 
Lower and Middle Cretaceous. The Hauter iv ian to Cenomanian is lithologically 
and biofacially differentiated into the Baška and Godula developments. 

http://globigerinellinoid.es
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T a b l e 2. Silesia — Těšnovice unit — Beskid section, Godula development 

Important mierofossils 

Radiolaria 
Haplophragmium aggluiinans (d'Orb.) C h a p m a n 
Spirillina orbicula T e r q u e m & B e r t h e l i n 
Trocholina solecensis B. & B. 
Trocholina remcsiana ( C h a p m a n ) 
Paalzowella feifeli ( P a a l z o w ) 
Neobulimina varsowiensis B. & P. 
Lenticulina (P.) rrepidularis ( R o e m e r ) 
Cilharina rudocostala B. & B. 
Lenticulina (M.) slriatocoslata (Reuss) 
Trocholina sp. I l l 
Cilharina pseudoslriatula B. & B. 
Lenticulina quenslaedli ( G u m b e l ) 
Lenticulina subalala (Reuss) 
Lenticulina beltenslaedli B. & B. 
Trocholina sp. II 
Trocholina infragranulata No t h 
Pscudoglandulina humilis ( R o e m e r ) 
Reophax neominulissimus B. & B. 
Gaudrginclla hannoverana B. & B. 
Lenticulina (A.) grata ( R e u s s ) 
Lenticulina wisselmanni B e t t e n s t a e d t 
Radiolaria 
Haplophragmoid.es cushmani L. & T. 
Gaudryinella sherlocki B e t t e n s t a e d t 
Bigenerina minima V a š í č e k 
Bigenerina nana V a š í č e k 
Verncuilinoides subfiliformis B e t t e n s t a e d t 
Haplophragmoides barremicus M j a t l i u k 
Nodophthalmidium sp. 
Hyperamminoides depressa (Vaš íček) 
Gauelinella ex gr. barremiana B e l t . 
Bigenerina clavellala L. & T. 
Reophax minulus L. & T. 
Spirophtalmidium sp. 
Trochammina neocomiana Z a s p ě l o v a 
Itecurvoides imperfectus H a n z l í k o v a 
Haplophragmoides coronus h. & T. 
Haplophragmoides nonioninoides (Reuss) 
i'leclorecurvoidcs allernans N o t h 
Haplophragmoides spissum S. & W. 
Trochammina rosacea Z a s p ě l o v a 
Bathysiphon brosgei T a p p a n 
Silicispongia div. íormae 
Trochammina ivelleri S. & W. 
Trochammina rulhcr/ordi S. & W. 
Dorolhia filiformis ( B e r t h e l i n ) 
Haplophragmoides crickmayi S. & \V. 
Pelosina cf. complanata F r a n k e 
Haplophragmoides glomeraloformis Z a s p ě l . 

vv 
vv 

vv 
vv 
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Continuation 

Important microfossils 

Haplophragmoides spirilense S. & W. 
Trochammina nodosa Z as p 61. 
Verneuilinoides perplexus S. & W. 
Dendrophrya sp. 
Saccammina sp. 
JRzehakina gaultina ( R e u s s ) 
Rzehakina epigona ( R z e h a k ) 
Pernerina depressa ( P e r n e r ) 
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Explanations (Godula development): i — lower Těšin beds (Infravalanginian), u — Těšín 
limestones and upper Těšín beds, t — Těšín —Hradiště beds, h — Hradiště beds, e — Veřovice 
beds, I — Lhota beds, g — Godula beds. 

T a b l e 3. Silesia — Těšnovice unit — Beskid section, Baška development (Baska region) 

Important microfossils 

Haplophragmium agglulinans (d'Orb.) C h a p m a n 
Haplophragmium neocomianum C h a p m a n 
Spirillina orbicula T e r q u e m & B e r t h e l i n 
Trocholina conica ( S c h l u m b . ) ( C h a p m a n ) 
Trocholina remesiana ( C h a p m a n ) 
Paalzowella (Valvulina cuneiformis C h a p m a n ) 
Lingulina nodosaria R e u s s — C h a p m a n 
Lenliculina bronni ( R o e m e r ) C h a p m a n 
Lenliculina calva ( W i s n i o w s k i ) C h a p m a n 
Lenliculina gibba (d'Orb.) C h a p m a n 
Lenliculina rolulala ( L a m a r c k ) C h a p m a n 
Lenliculina cullrala ( M o n t f o r t ) C h a p m a n 
Vaginulina truncata R e u s s — C h a p m a n 
Neobulimina varsouiensis B. & P. 
Lenliculina (Saracenaria) frankei (Dam) 
Turispirillina amoena D a i n 
Lenliculina (P.) crepidularis R o e m e r 
Involulina numismalis T e r q u e m & B e r t h e l i n 
Spirillina div. spec. 
Vaginulina kochii R o e m e r 
Trocholina sp. II 
Lenliculina eichenbergi B. & B. 
Cilharina rudocoslala B. & B. 
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Continuation 

Important microfossils 

a, 
< 

Leniiculina (M.) slrialocostala ( R e u s s ) 
Trocholina sp. I 
Reophax neominuiissimus B. & B. 
Leniiculina betienslaedti B. & B. 
Trocholina infragranulala N o t h 
Pseudoglandulina hamilis ( R o e m e r ) 
Gauelinella berlhelini ( K e l l e r ) 
Leniiculina (V.) korneuburgensis N o t h 
Radiolaria 
Conorboides aptiensis B. & B. 
Bifarina calcarala ( B e r t h e l i n ) 
Pseudoclavulina szakalli H a n z l í k o v á 
Gyroidina globosa (H a g e now) 
Neobulimina minima.Tappan 
Rumulina aculeala (d'Orb.) 
Bigcnerina clauellala L. & T. 
Trochamminoides coronas L. & T. 
Globigcrina infracrelacea G l a e s s n e r 
Globigerina globigerinellinoides S u b b . 
Leniiculina gaullina ( B e r t h e l i n ) 
Dorolhia filiformis B e r t h e l i n 
Balhgsiphon brosgei T a p p a n 
Pseudoclavulina gaullina ( M o r o z o v a ) 
Trochammina subbolinae Z a s p ě l o v a 
Alaxophragmium Irochoidcum ( R e u s s ) 
Rolalipora appenninica (Renz) 
Rotalipora monlsalvensis M o r n o d 
Praeglobotruncana slephani ( G a n d o l f i ) 
Gavelinopsis cenomanica ( B r o t z e n ) 
Pcrnerina dcpressa ( P e r n e r ) 
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Explanations: k — occurence in the Kopřivnice limestones, ř — occurence in the Těšín — 
Hradiště beds of normal facies, c — occurence in the Chlebovice beds, b — occurence in the 
Baska beds. 

The Baska development is made u p of the Chlebovice beds (locally lacking) 
which are lithologically connected with t h e Těšín—Hradiště suite and occur in 
t h e uppermost Hauterivian, and of t h e Baška beds (Upper Aptian to Cenoma­
nian). Genetically, the Baška development is connected with occurences of the 
Tithonian limestones. 

The typical constituents of t h e Godula development, different from those 
of t h e Baška development, are the Veřovice beds (Upper Aptian), Lhota beds 
(Lower Albian), variegated Godula beds (Upper Albian to Cenomanian) and 
t h e Godula beds s. s. (Cenomanian). 

On t h e basis of relat ionship between t h e Lower Cretaceous and Tithonian 
in t h e Beskid section, we may distinguish the western and eastern parts . In t h e 
western par t of t h e Beskid section (which extends east as far as the r iver 
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Ostravica and includes the Baška and probably also the Frenštá t regions), t h e r e 
is a stratigraphical hiatus between t h e Tithonian and Valanginian limestones, 
while in the eastern p a r t (Těšín and Nýdek section) the Tithonian grades into 
t h e Valanginian. The hiatus between the Tithonian and Cretaceous in t h e 
western par t of the section probably corresponds to the upermost Tithonian 
(V. H o u š a, 1961). In t h e eastern part, the Tithonian lower Těšín beds grade: 
upwards into the Cretaceous. 

H. B e c k (1923) explains t h e regional absence of the lower Těšín beds in1 

the western part of the Beskid section by regional denudat ion between the-
Tithonian and Valanginian. 

Besides the hiatus in the uppermost Tithonian, we may find traces of a fur­
t h e r hiatus in the Lower Valanginian, in t h e western part of t h e Baška section. 
The tectonic movements are expressed also in the eastern p a r t of t h e section 
in the comparatively sharp contact between the younger (detrital) par t of the 
Těšín l imestones and the older, m u d d y part (see E. M e n č í k in Z. R o t h, 
1962 a). 

In the Upper Valanginian and Lower Hauter iv ian differences between b o t h 
the western and eastern par ts of the Beskid section are not so obvious. In the 
Upper Hauter iv ian the differences appear again between the western and 
eastern parts . Whereas in t h e western part, besides the Godula development, 
there were deposited beds of t h e Baška type (similar to those of the earlier-
Cretaceous in the Těšnovice section), in t h e eastern part of t h e Beskid section 
the Godula development is dominant. It is represented by normal fades in t h e 
Těšín region, and by the Nýdek facies wi thout variegated Godula beds in t h e 
south (see A. M a t ě j k a , Z. R o t h , 1962 a). Eastwards into Poland, t h e n o r m a l 
facies develops into the Lanckoróna facies (M. K s i a ž k i e w i c z , 1951) and 
t h e same t ime the variegated beds increase in importance. The Nýdek facies 
extends into Poland u n d e r the n a m e Silesian facies (M. K s i ^ z k i e w i c z , 
1951). The n a m e of t h e Frýdek facies we use here to avoid omissions. The 
Godula development in t h e Nýdek region differs from the normal development 
not only in lacking the variegated Godula beds (replaced by the Ostravica. 
sandstone in the Nýdek facies) but also by the appearance of the so-called 
eastern facies of t h e Lhota beds, lithologically closely allied to t h e Veřovice 
beds (E. M e n č í k , 1960). The Godula beds s. s. reach in the Nýdek region 
their greatest thickness (about 3000 m, E. M e n č í k in Z. R o t h , 1962 a). 

a) The Godula development (Table 2) 

The Těšín limestones occur in the earliest Cretaceous of the Godula develop­
ment in both the western and eastern parts of the Beskid section. In the eastern 
part we may distinguish lithologically independent beds grading upwards from 
t h e Tithonian lower Těšín beds into the Těšín—Hradiště beds. In the western 
part they form intercalations in the lower par t of the Těšín—Hradiště suite. 
More extended is the m u d d y facies of these limestones, which in the eastern 
part reaches 20—30 m in thickness. It is mainly composed of 2—500 cm thick 
layers of mar ly limestone, light-grey and locally spotted with chondrites, 
separated by 0,5—120 cm thick layers of white-grey calcareous claystones. The 
upper par t of the Těšín limestones of u p to 90 m in thickness is composed of 
detrital limestones, dominantly 10—180 cm thick layers of massive, grey, f ine 
to coarsely-grained limestones with pebbles of quartz and of the Š t r a m b e r k 
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l imestone, and interbeds of 1—60 cm thick slaty sandstones and black-grey, 
sandy, calcareous claystones. On t h e whole, t h e Těšín l imestones are of the 
Lower Valanginian age. Detri tal u p p e r Těšín l imestones pass laterally and 
vertically into t h e lower part of the Těšín—Hradiště suite (E. M e n č í k in 
Z. R o t h, 1962 a). The macrofauna is composed of Crinoids, Echinoids, Bryo-
zoans, Lamell ibranchiata (Exogyra, Lima, Pecten), Hibolites pistiliformis, Lamel-
laptychus sp., Hoplites goleszowiensis S z a j n o c h a , Hoplites aff. perisphinctoi-
des U h 1 i g, Calpionella alpina L o r e n z (in t h e lower part) (H. F r a j o v á -
E l i á š o v á in Z. R o t h, 1962 a; D. A n d r u s o v , 1959). The microfauna is 
composed mainly of Foramini fera and Ostracoda (about 40 species, Table 2); 
it is of a shallow-water character, very similar to that of the reefal mud bio-
type. It is composed of ornamented species of Foraminifera which are closely 
allied to those of t h e Hauter iv ian from Niederhol labrunn and to the Valan­
ginian faunas of north-west Germany. 

The Těšín—Hradiště suite, we may find in both t h e Godula and Baška develop­
ments . It is characteristic of t h e Beskid section of the Silesia-Těšnov unit in 
t h e Upper Valanginian to Lower Aptian, but is exclusively in the Middle 
Albian Baška development. The normal development is always in t h e upper 
par t of t h e Valanginian and Hauterivian, in t h e Barremian and Lower Aptian. 
In t h e Baška development, however, only t h e upper par t of the Těšín—Hradiště 
suite is represented (the Chlebovice beds) which is uppermost Hauterivian 
to Aptian and locally lower Albian in age (Z. R o t h , 1962 a). Rarely, in places, 
w h e r e in t h e Baška development of the Chlebovice beds is lacking, t h e normal 
Těšín—Hradiště suite grades u p w a r d s into the Aptian of the Baška beds (locally 
in t h e vicinity of Š t ramberk) . 

In t h e Godula development there occurs only the Těšín—Hradiště suite. It is 
characterized by the prevalance of dark-grey calcareous claystones in inter­
calations of 2 to 700 cm thickness. Some cm thick interbeds of black, non-
calcareous claystones are characteristic of t h e uppermost part of the suite. 
Sandstones are mostly very fine-grained, light-grey, calcareous and occur in 
layers of 0,5 to a few dm thickness (the u p p e r Těšín sandstones — E. M e n č í k, 
1960). Besides these beds, there are some intercalations from a few cm to 10 m 
thick of massive, medium to coarse-grained, locally conglomeratic light-grey, 
calcareous sandstones (Hradiště-type). Thick layers (interlayers) of the Hradiště 
beds occur in t h e Hauter iv ian of t h e Godula development of t h e Silesia-Těšno-
vice unit . The uppermost par t of the Těšín—Hradiště suite (Barremian to Aptian) 
was originally regarded as the Veřovice beds (Wesnsdorfer Schichten — H ô-
h e n e g g e r, 1861). The suite contains, in the upper part, th in interlayers of 
pelosiderites. They yielded Cephalopods (mainly Ammonites, Belemnites and 
m a n y Aptychi) and in sandstones of t h e Hradiště-type Lamell ibranchiata, Gast­
ropoda, Brachiopoda and solitary Corals. Very r a r e are remains of fishes and of 
one specimen of Reptilia. The microfauna is composed of Foraminifera and 
Radiolaria. In t h e basal part , t h e microfauna is composed of 80 per cent calca­
reous species (Lenticulina, Spirillina). Higher u p the n u m b e r of specimens and 
species of arenaceous and siliceous forms increases so t h a t the u p p e r par t of the 
suite contains exclusively agglutinated benthos, represented by t h e genera 
Ammobaculites, Trochammina, Haplophragmoides and Verneuilinoides. The 
plancton is composed of spherical Radiolaria, which increase in size and abun­
d a n c e (from 0,3 m m to 0,6 m m ) ; in the u p p e r parts t h e y are mainly pyritized. 
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During deposition of the younger parts of the Těšín—Hradiště suite (Bar-
remian according to E. H a n z l í k o v á and B. S m i d a in press) there occur 
in the sedimentary district of t h e Baska and Godula beds subaquat ic mar ine 
effusions of bazic eruptives of the Těšinite volcanic formation, connected in 
t h e deeper par ts of t h e Silesia-Těšnovice unit with intrusives. 

The Veřovice beds (in t h e sense of Z. R o t h and A. M a t ě j k a , 1953) occur 
only in the Godula facies of t h e Silesia-Těšnovice unit. They are connected by 
gradual transit ion with t h e beds above and below. They are composed of black, 
hard, non-calcareous claystones, locally wi th mica, sometimes occurring only 
the form of lenses. F r o m these beds only microfaunas are known with 15—20 
species of Foraminifera. The microfauna occurs in continuous profiles only 
in 2—5 per cent of samples (Table 2). The microfauna is of t h e Middle and 
Upper Aptian so that it is stratigraphically equivalent with t h a t of t h e u p p e r 
Veřovice beds. Also the upper part of t h e Těšín—Hradiště suite (lithologically 
very different) was formerly regarded as t h e Veřovice beds (see above). 

The Lhota beds are mostly (especially in their older parts) of t h e claystone 
character. The claystones are greenish-grey, black-grey, frequently spotted 
with chondrites, non-calcareous (or calcareous), massive, with very fine mica. 
They occur in layers, of a few cm to some m in thickness, of fine to medium-
grained massive (sometimes irregularly leaf-like) disintegrated, siliceous sand­
stones, wi th th in belts of dark-grey cherts mainly in the upper part (the Miku-
szowice facies). Besides the spiculae of Sponges they yielded Acanthoplites 
bigoureti ( S e u n e s s ) , Inoceramus laubei L i e b u s, Inoceramus concentricus 
S o w., Holaster leavis A g a s. and a rich, exclusively siliceous, microfauna 
represented by more t h a n 20 species of Foraminifera, similar to t h a t of t h e 
upper parts of the Hluk Lower Cretaceous; also there are microfaunas from 
Central Povolžie (the vicinity of Uljanovsk etc., E. M j a t l j u k, 1939) (Table 5). 
They correspond to the Lower and part ly Middle Albian. The thickness of 
these beds is 160-400 m. 

The Godula suite we divide into the variegated Godula beds (the lower par t 
of t h e suite) and the Godula beds s. s. The suite grades u p from t h e under ly ing 
Lhota beds. So the top there is a sharp boundary with the Istebná beds (Maas-
trichtian). 

The variegated Godula beds are characteristic of the Godula development 
of t h e Silesia-Těšnovice unit, except for the Nýdek region where they are 
lacking. They are predominant ly clayey, but in thei r upper parts, they are 
mainly sandstone. The claystones are brown-red, grey-green, dark-grey, non-
calcareous, intercalated with coloured bands (from some to a few tens m in 
thickness). These p a r t s are separated by 0,3 cm to a few m thick beds mainly of 
fine-grained, glauconitic siliceous sandstones of the Godula-type. They yielded 
only a microfauna of siliceous and arenaceous Foraminifera. We suppose t h a t 
they are of Albian to Lower Cenomanian age (Table 2). Their thickness is from 
0—350 m. Locally in t h e variegated Godula beds are lens-like portions (some m 
thick) of sandstone t o breccia-like character (the so-called Ostravica sandstones), 
which in the Nýdek region in the eastern part of the Beskid section replace 
the variegated Godula beds (E. M e n č i k, 1960). 

The Godula beds are of a flysch character with intercalated layers of green-
grey to dark-grey non-calcareous claystones, part ly fine-grained (1 cm to 
some m thick) and layers of sandstones (fine breccia-like conglomerates) (1 cm 

4 Geologický sborník 
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to 4,5 m thick). I n t h e western par t of t h e region these beds are predominant ly 
clayey, in eastern p a r t sandy. They always contain portions wi th the relations 
between components reversed. They carry t h e fauna: Desmoceras? sp., Dentali-
num decussatum S o w . and a microfauna composed of about 10 species of are­
naceous and siliceous Foramini fera (Table 2). A r a r e species is Pernerina depres-
sa (P e r n e r) quoted in t h e l i terature from the Cenomanian to Senonian 
inclusively. The fauna on t h e whole is very r a r e (20 : 100). It is of Cenomanian 
age. The thickness of t h e competent beds wi th the fauna quoted is 60—1350 m. 
They reach a m a x i m u m n e a r t h e r iver Morávka (E. M e n č í k, 1960). 

(3) The Baska development (Table 3) 

As belonging to t h e lowermost Cretaceous of the Baska development we 
regard breccias included usually in t h e Kopřivnice type of t h e Š t ramberk l ime­
stones. It f requently rests on the Š t ramberk Tithonian limestone. It is repre­
sented by green-grey (locally red) calcareous claystones with fragments of l ime­
stones carrying remains of Echinodermata and Brachiopoda and mar ly limesto­
nes locally penetra t ing into the massive part of the Š t ramberk limestone. F r o m 
the m u d d y Tithonian limestones it differs in being of a more clayey character, 
and from t h e U p p e r Cretaceous beds by lacking t h e clastic quartz and mica. 
The thickness of these beds is some m. 

By t h e macrofauna (Pygope diphyoides ď O r b., Pseudobelus bipartitus 
B l a i n v . ; H. F r a j o v á - E l i á š o v á , 1960; V. H o u š a, 1961) and micro­
fauna t h e y represent part ly an equivalent of the Těšín limestones (E. H a n z l í ­
k o v á , 1954) (Table 3). 

The Těšín—Hradiště suite lies transgressively on the Š t ramberk limestones 
especially on t h e breccias in t h e Baška development. In m a n y places, it has t h e 
character of the Chlebovice beds. 

The Chlebovice beds of t h e Těšín—Hradiště suite are characteristic of t h e 
Baška development of the Silesia-Těšnovice unit . They are typically developed in 
the Beskid section. They are characterized by lens-like interbeds of the Chle­
bovice type conglomerate (with predominant fragments and pebbles of the 
Š t r a m b e r k limestone) and by mar ly parallel-laminated black-grey and light-
grey sandstones in inter layers of 3—50 cm thickness. Both types of interbeds 
are accompanied by a few cm to 150 cm thick layers of grey calcareous claystones 
wi th mica. They yielded Neohibolites cf. minimus and a microfauna most prob­
ably of t h e Apt ian and Lower Albian age, with a redeposited microfauna of 
Valanginian age. Radiolarian plankton is identical wi th t h a t of the upper Baška 
beds. Calcareous-agglutinated Foraminifera occur wi th t h e following abundant 
species: Ramulina aculeata ď O r b., Bifarina calcarata ( B e r t h e l i n ) , Bige-
nerina clavellata L o e b l i c h and T a p p a n, Neobulimina minima T a p p a n, 
Gyroidina globosa (v. H a g e n o w), Pleurostomella subnodosa ( R e u s s), Pseu-
doclavulina szakalli H a n z l í k o v á , Anomalina ex gr. ammonoides ( R e u s s), 
Dorothia div. sp. Among others in this bed were found some species of Lenti-
culina k n o w n from the Lower Gault of nor thern Germany, England and other 
places in t h e Hercynian region. The associations may be compared with the 
Leymeriella zone of t h e n o r t h e r n Germany. The Chlebovice beds (and in places 
where they a re lacking also the normal Těšín—Hradiště suite) grade upwards 
into t h e Baška beds. 

The Baška beds are flysch-like, with predominat ing sandstones. The sand-
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stones (or sandy limestones) are light-grey fine- to medium-grained, calcareous, 
in layers from 1,5—300 cm. They contain 0,2—5 cm thick beds passing into the 
grey cherts, and further into a b u n d a n t fragments of yellow-white calcareous 
claystones wi th m a x i m u m diameters of 4 dm. Layers of sandstones (sandy l ime­
stones) are separated by 0,2—300 cm thick intercalations of claystones of light-
grey-green, green-grey, brown-grey, dark-grey-green colours, frequently wi th 
spots and chondrites, non-calcareous, slaty beds and by layers (0,5—5 cm) of 
solid grey marls. The beds yielded some Ammonites (probably Puzosia aff. 
majoriana ď O r b . , see L. H ô h e n e g g e r , 1861) and a microfauna (Table 3). 
In fragments near the nor thern margin of occurences of the Silesia-Těšnovice 
unit (the Baška facies), nor th of Frýdek-Místek, instead of the Baska beds t h e r e 
occur the Lhota—Baška facies characterized by a predominance of calcareous 
spotted claystones of the Lhota type. It is accompanied by younger red clay­
stones of the Albian, so t h a t it resembles t h e Godula development. We regard 
it as belonging to t h e Těšín region of t h e Godula development. 

The thickness of t h e Baška beds in t h e Beskid section is about 500 m, t h a t 
of the Lhota—Baška beds only a few tens of m. The Baška beds are of Albian 
to Cenomanian age, most frequently of t h e u p p e r Middle Albian to Lower 
Cenomanian. They are equivalent to the Lhota beds and t h e Godula suite, 
locally also to the Veřovice beds of t h e Godula development in the Silesia-
Těšnovice unit . They are in a quite evidently discordant position in relation to 
the younger Pálkovice beds (Lower Senonian). F r o m the above it follows t h a t 
in the Silesia-Těšnovice uni t we have two lithologically different developments: 
the Baška and the Godula. However, both t h e developments are not always 
separated by an obvious boundary and in m a n y places we see their lithological 
affinities. 

The Baška development is to some degree connected with the deeper par t 
of the same sedimentary basin as t h e Godula development, which was nearer 
the shore bordered by t h e Tithonian limestones. The Baška development of 
little thickness is characteristic for the south-western (Těšnovice) section of t h e 
Silesia-Těšnovice uni t and for the north-western region (Baška) of the Beskid 
section. Another part of t h e Silesia-Těšnovice unit represents the Godula develop­
ment. In the south-western region (Frenštát) of the Beskid section the Godula 
development is of comparatively smaller thickness and the Valanginian and 
Hauter iv ian similarly, as in the neighboroughing Baška section they probably 
lay transgressively on older beds. On t h e other hand, in the eastern par t of t h e 
Beskid section the Valanginian of the Godula development grades u p w a r d s 
from the uppermost Tithonian (lower Těšín beds). In the n o r t h e r n (Těšín) 
region of the eastern par t of t h e Beskid section t h e Godula development is of 
nearly t h e same character as in t h e Frenštá t region. F a r t h e r south (Nýdek 
region) t h e Godula development and the older Cretaceous of the Silesia-Těšno­
vice unit reach thei r m a x i m u m thickness and the variegated development of t h e 
Middle Cretaceous is replaced by a thick suite of sandstones. 

C. The pre-Magura unit 

To the pre-Magura unit (the fragments of which are recently described by 
E. H a n z l í k o v á , E. M e n č í k and V. P e s 1, 1962), probably belong to t h e 
Cenomanian calcareous claystones in t h e riverbasin of Smradlavá. They contain 
Rotalipora and Praeglobotruncana (E. H a n z l í k o v á , A. M a t ě j k a , in press). 
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D. The Magura group (Tables 4, 5, 6) 

The Lower Cretaceous may be found in all the separate units of this group. 
'The last developed and k n o w n is t h e Lower Cretaceous in the Bystrica unit. 
The most extended and most studied is in the White Carpathians-Orava unit 
and part icularly in nearkl ippen units of eastern Slovakia, to which other Meso-
zoic formations of the inner kl ippen belt belong. In t h e section of t h e Rača 
unit, the Lower Cretaceous is paleontologically proved in t h e fragments be­
tween Holešov and the n o r t h e r n outskirts of Kyjov. In t h e more norther ly parts 

•of the exterior margin of t h e Rača unit, there are k n o w n only redeposited Creta­
ceous microfaunas in the Soláň beds (personal communication of E. H a n z l í ­
k o v á ) . Without paleontological evidence, some authors regard some klippen 
fragments in t h e overthrust zone of the Magura group as Lower Cretaceous 
in age (A. M a t ě j k a , Z. R o t h , 1962a). If we compare these occurences 
lithologically wi th t h e Lower Cretaceous of th is zone and neighbouring zones, 
the Cretaceous age of the kl ippen f ragments is very doubtful. 

Table 4. Magura group — Cetechovice region 

Important microfossils 

Calpionella alpina L o r e n z 
Calpionella elliplica C a d i s c h 
Tinlinopsella carpalhica F i l . & Murg. 
Calpionella sp. P o k o r n ý 
liadiolaria 
Spirillina minima S l i a c k o 
Troclwlina conica ( S c h l u m b . ) 
Involulina sp. 
Lenliculina (Planularia) crepidularis R. 
Lenliculina eichenbergi B. & B. 
Troclwlina infragranulala N o t h 
Haplophragmoides cushmani L. & T. 
Haplophragmoides glomeratoformis Z a s p 61. 
Marssonella oxgcona (Reuss) 
Haplophragmoides spissum S. & W. 
Glomospii a gaultina ( B e r t h e l i n ) 
Verneuilinoides spiniiense S. & W. 
Ggroidina globosa H a g e n o w 
Bifarina calcarala ( B e r t h e l i n ) 
Lenliculina gaultina ( B e r t h e l i n ) 
Lenliculina (A.) scilula ( B e r t h e l i n ) 
Frondicularia lorgi ( B e r t h e l i n ) 
Globigcrina ullramicra S u b b . 
Bathysiphon brosgei T a p p a n 
JJenlalina div. spec. 
Yaginulina div. spec. 
Discoidea — Radiolaria 

bk 

bk 
bb 
b . 
k k 

cc 
CC 
ko 

zc 
o. 
ck 
c k 
kc 
kk 
kc 
kc 
kc 
kc 

Explanations: c — Cetechovice — klippen, k — Kurovice — fragment, z — tectonic frag­
ments near Koryčany., b — pebbles (Paleocene) from Bélov (Chřiby). 
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T a b l e 5. Magura group — Hlu 

Important microfossils 

Verneuilinoides neocomiensis ( M j a t l i u k ) 
Bigenerina minima V a ř . 
Bigenerina variabilis V a ř . 
Haplophragmoides cushmani L o e b l i e h &. T a p p a u 
Beophax minula L o e b l i e h & T a p p a u 
Bifarina calcarata ( B e r t h e l i n ; 
Radiolaria — Discoidea 
Glomospira gaultina ( B e r t h e l i n ) 
Hyperamminoides depressa (Vař.) 
Ammobaculiles iuaevi Z a s p ě l o v a 
Haplophragmoides glomeratoformis Z a s p ěl o v a 
Ammodisciis parvus S u b b o t i n a 
Bigenerina clavellala L. & T. 
Lenticulina ex gr. subalala (Reuss) 
Globigerina cf. in/racrelacea Gl a ess n e r 
Trochammina nodosa Z a s p ě l o v a 
Trochammina rosacea Z a s p ě l o v a 
Bathysiphon brosgei T a p p a u 
Verneuilinoides spirilense S t e l c k & W a l l 
Ramulina globulifera B r a d y 
Lenticulina cf. macrodiscus (Reuss) 
Haplophragmoides nonioninoides (Reuss) 
Pleclorecurvoides allernans ( N o t h ) 
Recurvoides imperfeclus H a n z l í k o v á 
Dorolhia filiformis ( B e r t h e l i n ) 
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Occurences of the Lower Cretaceous in t h e Rača uni t in Moravia (D. A n d r u -
s o v, 1927) were named by t h e paleogeographical expressions of t h e Cetechovice 
sedimentary district. Near Cetechovice, light-grey marly limestones (weathered 
blue-white) probably belong to the Lower Valanginian. On these, there lie con­
glomerates. These lenses, accordingly to V. P o k o r n ý , contain Tintinnopsella 
carpathica (M u r g. et F i l i p . ) and Calpionella sp. (F. C h m e 1 í k, 1957) 
(Table 4). 

In the Paleocene beds of the more inner part of the exterior marginal zone 
of the Magura unit, south-east Bělov in Chřiby Mnt., there was found a pebble 
of light-grey, calcareous claystone with a Hauter iv ian microfauna. Similar light-
brown-grey calcareous claystones wi th microfaunas of Barremian to Aptian age 
were found in Chřiby, as a tectonic fragment near the tectonic line border ing 
a zone south-east of Cetechovice (A. M a t ě j k a , 1960). 

Near the fault (anticlinal zone of Salaš, south-east of Stará Hut) occur 
ochreous grey-brown, yellow-grey to white-grey, very fine sandy calcareous 
claystones with a microfauna of Aptian age. Westwards in the same fault-zone, 
south-east of Koryčany, there are calcareous claystones sometimes with 12 cm 
thick layers of light-grey, dark-grey spotted calcareous claystones with an 
Aptian- Albian microfauna (E. M e n č í k , V. P e s 1, 1959) (Table 4). 
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Tablo 6. Magura group — interior klippen hell 

Important micro fossils 

Tintinnidae see V. P o k o r n ý 1958 
Planomalina (G.) Iijpica ( G a n d o l f i ) 
Anomalina djaffaroui A g a l a r o v a 
Epislommina crelosa T e n D a m 
Epislommina spinulifera (Reuss) 
Globigerina globigerinellinoides Subb. 
Rotalipora (T.) roberli ( G a n d o l f i ) 
Haplophragmoides nonioninoides (Reuss) 
Nannoconus K a m p t n e r 
Asirorhizidea 
Planulina buxlorfi G a n d o l f i 
Rolalipora iicinensis ( G a n d o l f i ) 
Globigerina infracrelacea G l a e s s n e r 
Rolalipora brolzeni (Sigal) 
Rolalipora appenninica (Renz) 
Rolalipora monlsalvcnsis M o r n o d 
Praeglobolruncana slephani ( G a n d o l f i ) 
Orbilolina concava L a m a r c k 
Orbilolina mamillala Ave h. 
Orbilolina conica A roh. 
Hedbergella simplicissima ( M a g n é & Sigal) 
Rotalipora rcicheli M o r n o d 
Praeglobolruncana imbricata ( M o r n o d ) 
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As in the Upper Cretaceous east of Stupava, there are redeposited Forami-
nifera of the Albian and Cenomanian. A. M a t ě j k a (1960) suggested t h a t the 
Cretaceous beds of the Cetechovice sedimentary district also contained these 
stages. 

To some degree, a different lithe-logical development is represented in the 
Kurovice kl ippen fragment north of t h e Cetechovice region. In the basal part 
of this fragment, on t h e Neocomian of t h e Silesia-Těšnovice unit t h e Tithonian 
massive to very fine-grained mar ly l imestone is overthrust . This l imestone 
is white-grey and light-grey and al ternates in layers of 10—50 cm with cal­
careous claystones of the same colours, made u p of 1 m thick layers. The beds 
contain Radiolaria and Calpionella alpina L o r e n z. In thin intercalations there 
appear locally bioclastic l imestones made u p of small f ragments of Aptychi 
and Radiolaria (D. A n d r u s o v. 1959). In these beds were found Punctapty-
chus punctaius ( V o l t z ) , Lamellaptychus beyrichi (O p p e 1) and Lamellapty­
chus lameliosus ( P a r k . ) . 

The Tithonian beds g rade u p w a r d s into green-grey slaty marls, in part 
finely arenaceous which contain (accordingly to D. A n d r u s o v , 1959) La­
mellaptychus moriilleti P i c t . et L o r y , and Lamellaptychus herthae ( W i n k . ) . 
The uppermost portions contain more sandy constituents and interbeds of fine­
grained mar ly sandstones of 2—10 cm thickness. 
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Finely, in the Cetechovice sedimentary district of the Rača uni fon the basis 
of fragments we may attribute to the Valanginian and Aptian, light brown-, 
grey calcareous claystones (locally very finely arenaceous) to slaty limestones. 
These afforded a microfauna of the Valanginian, Hauterivian, Barremian. The 
Aptian to Albian is made up of grey calcareous claystones, sometimes with 
12 cm thick layers of light-gre5r, dark-grey spotted calcareous solid claystones. 
These beds probably also contain the Cenomanian. On the whole they are of 
about 100 m thickness, similarly to the suite of the same age in the Těšnov 
section of the Silesia-Těšnovice unit. In the Kurovice klippen, the Tithonian 
limestones grade upwards into green-grey slaty calcareous claystones, partly 
finely arenaceous, the uppermost portions of which contain layers of fine-grained 
marly sandstones of 2-10 cm thickness. The thickness of these beds reaches 
35 m. They correspond to the Valanginian to Aptian. 

As is obvious from the above there are in the Cetechovice zone two, to 
some degree lithologically different, developments. Both these developments are 
connected with the Jurassic by gradual transitions. They differ in the colour 
of the pelites and the thickness of suites. The soiithern one is of a greater 
thickness, the northern one is more arenaceous. 

Other sure occurences of the older Cretaceous of the Magura group are 
known from the Bystrica and White Carpathians-Orava unit. Both the units 
are characterized by various developments of the Lower Cretaceous of the 
interior klippen belt. In the exterior portion of the south-west section of the 
White Carpathians-Orava unit, occurs the Hluk development. 

We shall not be dealing with development of the Lower Cretaceous in the 
succession of the interior klippen belt (Table 6). We have to point out that their 
sedimentation was attributed by D. A n d r u s o v (1945, 1959), E. S c h e i b n e r 
(1961) to the more southerly Pienidy sedimentary district and to the Czorsztyn 
series lying south of the last district. In the Pienidy zone as in the Cetechovice 
sedimentary zone, the Jurassic grades upwards into the Cretaceous. In the 
Czorsztyn zone sedimentation at the beginning of the Cretaceous was inter­
rupted locally. The relationship with the Upper Cretaceous is not yet known to 
the present authors. 

In the Hluk region, in the tectonic fragment at the margin of the White 
Carpathians-Orava unit, are known 120 m thick layers of the Barremian to 
Albian. The older portion of these beds is made up predominantly of black-
grey to black claystones, partly calcareous, locally finely arenaceous. In the 
younger portions of the suite are frequent layers of grey-green and blue-green 
claystones, alternating with black-grey intercalations. Some of the green-grey 
beds bear dark-grey spots. Locally the occur layers of marly limestones and 
white-grey and fine-grained siliceous sandstones, banded with glauconitic and 
dark-grey laminae. In the uppermost portion of the suite spotted light-grey 
to white-grey marly limestones predominate, rarely with cherts. These beds 
carry rich, mainly siliceous Foraminifera and Radiolaria, predominantly pyrit-
ized. The species of this assemblage are similar to those of the Hradiště beds 
(in the Barremian and Aptian), in the Albian to those of the Lhota beds 
(Table 5). On these beds lies probably transgressively the Maastrichtian (Gbe-
lany beds). 

The Hluk Albian corresponds in biofacies with the Albian development in 
the borehole Gbely H-6 (situated near the northern margin of the interior 
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klippen belt). A. M a t ě j k a (1955. 1960) compared it lithologically with the 
so-called Buntmergelserie from the klippen belt of Wienerwald. Abundant, ex­
clusively arenaceous Foraminifera and pyritized Radiolaria, described by 
E. B e n e š o v á (1955) may serve as evidence of an Albian age for the lower 
portion of this borehole, identical with the upper members of the Hluk Creta­
ceous and with the so-called biostratigraphical zone of Plectorecurvoides. 

The sedimentary district of older Cretaceous in the Hluk region we have 
to place geographically between the Czorsztyn and Cetechovice sedimentary 
districts. Lithofacially the main part of the older Cretaceous from Hluk cor­
responds to the beds of the Czorsztyn series of the same age rather than to 
that of the Cetechovice region. The thickness of the stratigraphically identical 
beds in the Hluk region is more than 6 times greater than in the Czorsztyn 
and Cetechovice regions. The Czorsztyn Lower Cretaceous is also more calca­
reous than that of the Hluk region. Furthermore the Pieniny (Kysuca) Lower 
Cretaceous is of a very much less thickness than that of the Hluk region. There­
fore the Hluk Cretaceous fills up depressions separating the elevated areas 
of Cetechovice and Czorsztyn zones. 

Conclusion 

The Lower Cretaceous which we include in the Czechoslovakian Carpathians 
(based on the tectonic development of the Valanginian to Cenomanian) occupies 
a great area in the Moravia-Silesian Beskids and in the Central Carpathians. 
Among others, it includes tectonically destroyed zones isolated little fragments, 
partly also it includes redeposited remains in younger beds. 

We may distinguish in the flysch region two zones where between the Ju­
rassic and Cretaceous there was an interruption of sedimentation and transport 
of destroyed material. Locally one of these zones represents the western part of 
the Czorsztyn sedimentary district in the Silesia-Těšnovice unit. Probably to the 
last belongs also the Frenštát region of the Godula development. It is very 
probable that in the Baška sedimentary district (V. H o u š a, 1961) and in the 
Frenštát region of the Godula development, the Uppermost Tithonian is prima­
rily lacking. On the basis of a hiatus in the Baška region of the Beskid section 
and of sharp lithological boundaries in the Valanginian of the Godula develop­
ment, we suppose that throughout the whole region further regression took 
place during the Valanginian. On the basis of the number of blocks of the 
Štramberk limestone in sandstones of the Hradiště type of the Godula develop­
ment (mainly in its western part in the vicinity of Nový Jičín), we may suppose 
that an important emergence of the region with reefal Štramberk limestones 
(peninsula of Silesian reefs) had already begun in the Hauterivian. From a great 
extension of coarse-grained conglomerates of Chlebovice type in the Albian 
of the Baška development from the great number of little fragments of lime­
stones and of younger portions of the Těšín—Hradiště suite with intrusives 
and from the fauna in the Ostravica sandstone (Albian-Cenomanian) (J. F o 1-
d y n a , J. S u f, 1962) we suppose that during the Albian there was a gradual 
emergence of the peninsula of Silesian reefs. This gradual emergence was 
the reason for the initiation of a source of the sand in the south, in consequence 
of which there developed the flysch facies of the Lower Cretaceous in the 
Silesia-Těšnovice unit. The stability of this source is indicated by abundant frag-
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merits of limestone in some places. The source in the Albian is indicated also 
by the presence of red soils in the Lower Cretaceous, descending from the 
neighbouring dry land (the Rudice beds). In the eastern part of the Beskid 
section of the Silesia-Těšnovice unit, a transition was clearly proved between 
thick terrigenous sedimentation in the Jurassic and Cretaceous. In the western 
part of the unit during the Hauterivian and especially in the Albian, there 
was extension and elevation of the denuded region. 

As is obvious from the decreasing thickness and the lithology of the Lower 
Cretaceous in the Silesia-Těšnovice unit from north-east to west, definite dee­
pening of the sedimentary basin was less marked. It is clear, too, that the Titho-
nian to Barremian sea covered the later elevated part of the Silesian reefs as is 
shown by the extension and fades of the Lower Cretaceous of the Těšnovice 
section. However, it seems that the ridge bordering the subsiding Silesian sedi­
mentary basin to the south was never covered by sea during the Lower Creta­
ceous. The southern slope of this ridge (peninsula of Silesian reefs) was the 
northern edge of the Cetechovice sedimentary basin. Smaller thicknesses and 
more arenaceous fades of the Valanginian to Albian of the Kurovice klippen 
are regarded as originated farther north than the comparatively thick brown-
grey marly fades of more southerly fragments (Cetechovice, Koryčany, Bělov). 
Both the facies we known now only from fragments at the western margin 
of their suggested extension. Between the Cetechovice and Czorsztyn sedi­
mentary districts we place the relatively thicker Hluk Lower Cretaceous of the 
Silesia-Ždánice unit described by R. N o t h (1954) near Niederhollabrunn and 
by R. G r i l l (1953) in older fragments. The Lower Cretaceous beds in the 
Pieniny development of lesser thickness extend farther to the south. However, 
in the Central Carpathians, the Lower Cretaceous does not reach the same 
extension and thickness as does the Godula development of the Silesia-Těšnovice 
unit deposited on the northern slope of the Silesian reefs (relative thicknesses 
on Textfig. 2). 

In the Turonian the tectonic movements of the Austrian phase were im­
portant in the Central Carpathians and in the more interior parts of the flysch 
zone. Therefore the Turonian and Senonian in the Central Carpathians are 
mostly lacking and in the flysch zone there is an evident transgression. 

In the biofacial relations of the Lower Cretaceous of the flysch zone sub­
marine currents, water temperature and communication with distant basins 
were of a great importance. They affeded the extension, number and quality 
of Foraminiferal and Radiolarian assemblages. Up to present we may study 
these biofacial relations only qualitatively. 

Qualitatively completely identical microfaunas may be found in the Lower 
Cretaceous beds of the Těšnovice section of the Silesia-Těšnovice unit near Ku­
rovice and in that of the Beskid section of the same unit. The microfaunas are 
identical not only in pyritized Radiolarian plankton, but also in the small variety 
of calcareous arenaceous benthos. These comprise the persistent Jurassic to Cre­
taceous form Lenticulina subalata ( R e u s s ) , Involtina sp., ornamented Lenti-
culina ex gr. guttata guttata B a r t , et B r a n d , Marssonella ex gr. oxycona 
( R e u s s ) and Haplophragmoides chapmani L o e b 1 i c h et T a p p a n. 

Also qualitatively identical are the microfaunas from limestone biotopes. 
of the Lower Valanginian, made up of nannoplankton (Infusoria) within the 
Silesia-Těšnovice unit (Strážovice near Kyjov) — Calpionella alpina L o r e n z„ 
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Calpionella elliptica C a d i s c h, Tintinnopsella carpathica (M u r g. et F i l i p . ) 
and also in the Těšín and Š t r a m b e r k limestones and Magura group (Cetecho-
vice region) (V. P o k o r n ý in F. C h m e 1 í k, 1957). Identical species of Infu­
soria typical of the Tithonian, Berr ias ian to Neooomian in the whole of the 
exterior flysch are also in occurences in the Central Carpathians and klippen 
belt (D. A n d r u s o v , 1959). Microbenthos is also qualitatively identical in 
both t h e Cetechovice (pebbles from Bělov) and Silesia-Těšnovice sedimentary 
districts. This identity is manifested in comparatively numerous Ophthalmidiid 
Foraminif era with species: Spirillina minima S c h a c k o, Spirillina orbicula 
T e r q u e m et B e r t h e l i n , Trocholina infragranulata N o t h, Trocholina sp., 
Conorboides hofkeri B a r t. et B r a n d , Lenticulina (Planularia) crepidularis 
( R e u s s), Lenticulina eichenbergi B a r t . et B r a n d and Involutina sp. The 
very same type of microfauna is described from black-grey slates wi th glau-
conite sandstones of t h e Subsilesia-Ždánice uni t from Niederhol labrunn in 
Austria (N o t h, 1951). In t h e uni t Ždánice it occurs in samples from the 
vicinity of Zástřizlí [sample 340 c, (A), 1961], w h e r e are development shallow-
w a t e r associations wi th t h e predominant species Trocholina sp. and locally 
•with Placopsilina which may serve as evidence of close affinities wi th t h e 
shal low-water Heercynian developments wi th rich Radiolarian plankton. 

Extension of t h e Barremian-Aptian of t h e Těšín—Hradiště biofacial suite 
in t h e Cetechovice zone is very limited. Near Koryčany (8 a ST) was found 
t h e typical agglutinated associations wi th some affinities to t h e Hluk Cretaceous 
microfaunas and to t h a t of t h e Hradiště suite. They are characterized by Haplo-
phragmoides spissum S t e l c k et W a l l , Haplophragmoides ex. gr. nonioni-
noides ( R e u s s ) , Glomospira gaultina ( G r z y b . ) , Verneuilinoides spiritensis 
S t e l c k et W a l l , Haplophragmoides cushmani L o e b l i c h et T a p p a n , 
Haplophragmoides glomeratoformis Z a s p ě l o v a , Ammodiscus tenuissimus 
G i i m b e l and Gyroidina globosa (v. H a g e n o w ) . These species are known 
from higher portions of t h e Těšín—Hradiště suite. They resemble, to some 
degree, t h e species of the Hluk Cretaceous. 

Also t h e Aptian-Albian microfauna of t h e zone with Bifarina calcarata (B e r-
t h e 1 i n) is typical for m a n y sedimentary districts. These associations are in 
the elastics of the Upper Eocene breccias from Strážovice n e a r Kyjov, descend­
ing probably from the Silesia-Těšnovice unit . F u r t h e r in t h e same unit, this zone 
is k n o w n in the vicinity of Zdounky and it is typical for t h e Baška develop­
m e n t of t h e Silesia-Těšnovice unit, especially for t h e Chlebovice beds. We may 
find it, also in the Lhota—Baška beds in the vicinity of Stařic. This zone is 
very extended in the Magura group (Cetechovice region) not only in the 
anticlinal zone of Salaš south-east of Stará Hut, but also south-east of Ko­
ryčany. 

The quality and quant i ty of microfossils in th i s zone is very stable. It is 
composed mainly of Radiolarian p lankton of t h e Baška beds-type. Among the 
benthonic Foraminifera it contains the species of the English Gault of t h e 
Hercynian sedimentary region and t h e Aptian to Albian of south-west Ger­
many, Belgium etc. Among t h e important species we quote : Bifarina calcarata 
( B e r t h e l i n ) which especially in occurences n e a r Koryčany and Zdounky, 
reaches 0,8 m m in lenght, despite t h e occurrences in t h e Beskid region. Very 
frequent are : Lenticulina (Astacolus) scitula ( B e r t h e l i n ) , Lenticulina ex gr. 
gaultina ( B e r t h e l i n ) , Lenticulina ex gr. miinsteri ( R o e m e r ) , Marssonella 
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ex gr. turris ď O r b., Ramulina globulifera B r a d y , Frondicularia loryi (B e r-
t h e l i n ) , Glomospira gaultina (B e r t h e l i n ) , Ramulina aculeata (ď O r b.), 
Lenticulina rotulata ( L a m a r c k ) , Lenticulina subgaleata (R e u s s), Lenticulina 
(Astacolus) calliopsis ( R e u s s), very rare ly occurs Haplophřagmoides cushmani 
L o e b l i c h et T a p p a n and Bigenerina complanata (R e u s s). Also abundant 
in the vicinity of Koryčany are smooth types of Ostraooda. 

F r o m t h e Central Carpath ian province u p to present, this zone is unknown. 
It indicates a comparatively shallow, well aerated sea wi th good communication 
with t h e exterior flysch zone. It m a r k s an extension of this Aptian-AIbian sea 
to the^south to the Hluk sedimentary district. It does not extend to the region 
of the kl ippen belt (boring Gbely H-6). 

On t h e basis of the above-mentioned biofacial relations we may suppose 
that the peninsula of Silesian reefs was in the Lower Cretaceous covered by 
a shallow-water sea from which emerged at t h e beginning of t h e Cretaceous 
(mainly an outer margin of t h e peninsula) and then also the Czorsztyn region. 
In t h e Aptian to Albian t h e Alpine tectonic movements began to separate (the 
Manin phase of D. A n d r u s o v, 1959). They manifested themselves in an 
elevation of t h e original marg in of t h e Silesian reef peninsula and in t h e area 
of t h e inter ior kl ippen belt and Central Carpathians, w h e r e these movements 
were most intensive. The absence of t h e zone with Bifarina calcarata marks 
an extensive in ter rupt ion of sedimentation at t h e beginning of t h e Albian. 

Our knowledge of biofacial relations allows us to make t h e above-mentioned 
reconstruction of paleogeographical conditions in t h e Lower Cretaceous. The 
Jurassic and Lower Cretaceous in sediments lying originally on t h e peninsula 
of the Silesian reefs (which at t h e end of the Cretaceous and beginning of the 
Paleogene were strongly elevated) were in the main denuded, and they are 
preserved only in little patches or redeposited beds. 

II. TURONIAN TO MAASTRICHTIAN OF THE CARPATHIAN FLYSCH ZONE 

A. The Subsilesia-Ždánice unit (Textfigs. 4, 5, 6, 7) 

In the most exterior u n i t of the Carpathian flysch zone, in the Subsilesia-
Ždánice unit, we know t h e uppermost Jurassic, but we do not know any member 
of t h e Cretaceous succession older t h a n Turonian. In the form of fragments 
in breccias and conglomerates occur the Albian sandstones (J. O p p e n h e i-
m e r, 1906; E. H a n z l í k o v á , 1955) n e a r Kyjov which, however, represent 
a tectonic constituent of the molasse-like Ždánice—Hustopeče beds of the Sub­
silesia-Ždánice unit. Older members of the Cretaceous were found in this unit 
south-west of this area in Austr ia (Korneuburg n e a r Niederhollabrunn, R. N o t h, 
1951; R. G r i l l , 1953), and in the north-east in Poland (M. K s i ^ ž k i e w i c z , 
1951). Also in our territory, t h e geographical and stratigraphical extension of t h e 
Cretaceous beds increases in the Ždánice-Subsilesian unit to the south-west 
and north-east, eventually also in t h e north-east, so t h a t the Jurass ic and 
lowermost Cretaceous beds (Turonian) are k n o w n only in t h e south-west and 
north-east par t s of t h e unit. 

These facts allow us to distinguish t h r e e sections of the Cretaceous in the 
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Subsilesia-Zdánice uni í : in the south-west the Pavlovské kopce-Waschberg 
section; in Central Moravia, the Zdánice section and in the south-east par t 
of Czechoslovak territory, the Beskid section. While in the Beskid section, the 
Upper Cretaceous represents a main p a r t of the Subsilesia-Zdánice unit in t h e 
Pavlovské kopce-Waschberg and Zdánice sections, its extension is insignificant. 

In the Pavlovské kopce-Waschberg section t h e Upper Cretaceous is repre­
sented by the lower Upper T u r a n i a n (Klement beds in Pavlovské kopce). This 
Turonian lies transgressively on t h e Tithonian E r n s t b r u n n limestone, in Austria 
it also lies on claystone and sandy Hauterivian. The thickness of these beds in 
Czechoslovakia does not surpass 15—30 m. In Austria it reaches perhaps '100 m 
(D. A n d r u s o v , 1959). The Turonian beds are made up of sandstones and 
sands, of greenish claystones wi th interlayers of glauconitic calcareous or 
siliceous claystones wi th interlayers of glauconitic calcareous or siliceous-
calcareous sandstones of 25 cm thickness. The sandstones of higher interbeds 
frequently contain numerous pebbles (A. M a t ě j k a . 1960). They yielded to 
M. G l a e s s n e r (1931) Inoceramus macrofauna (genera Callelistoceramus, 
Sphaeroceramus, Striatoceramus, Inoceramus incostans W o o d s , Inoceramus 
latus F i e g e) and the ammonite (Scaphites cf. geinitzi ď O r b.) which m a r k 
t h e lower p a r t of t h e Upper Turonian. They carry a planktonic microfauna 
(V. P o k o r n ý , 1958) with Globotruncana ex gr. marginata ( R e u s s ) , Gumbe-
lina globulifera ( R e u s s ) , Globigerina and other species. We cannot m a k e 
a detailed comparision with the Bohemian Cretaceous. The p lankton may be 
of Upper Turonian to Coniacian age (zone X of t h e Bohemian Cretaceous). 

In t h e s a m e par t of the Subsilesia-Ždánice unit there still occurs a 200—300 m 
thick development of the Upper Cretaceous (Campanian to Maastrichtian). 
They are made u p of grey, greenish-grey, locally green-grey, fine arenaceous 
calcareous claystones, locally wi th belts of glauconitic marls and calcareous 
finegrained sands and sandstones. They yielded Belemnitella mucronata 
(E. S u e s s, 1852, revised by M. G l a e s s n e r , 1931). The age was proved also 
micropaleontologically (E. H a n z l í k o v á , 1956; V. P o k o r n ý , 1959, see 
A. M a t ě j k a , 1960) (Texfig. 1). 

In t h e Turonian and Senonian faunas of the Pavlovské kopce-Waschberg 
section of the unit there was evidently paleogeographical influence of Middle 
Europe (D. A n d r u s o v , 1959) as well as in ihe Turonian of the Beskid section 
(E. H a n z l í k o v á , 1961). Besides the Upper Senonian there occurs t h e so-
called Brudendorf development (O. K ú h n, 1930, 1960) of lowermost Paleogene 
(Danian) age m a d e up of grey marls wi th sandstones and Li thothamnium 
limestones in t h e Austr ian par t of t h e Pavlovské kopce-Waschberg section. 
It grade u p from t h e Upper Senonian (D. A n d r u s o v , 1959: O. K u h n, 1960). 
The Lower Senonian was not found in this section of t h e Subsilesia-Zdánice 
unit. 

In the Beskid section of the Subsilesia-Zdánice unit the Middle Turonian 
to Lower Maastr ichtian is represented by t h e Frýdek beds which grade u p w a r d s 
into younger beds. In these younger beds (the so-called Třinec beds), or in 
variegated subsilesian beds are represented not only t h e uppermost parts of 
the Upper Cretaceous, but also t h e Paleocene to Upper Eocene. The Frýdek 
beds are predominantly calcareous duststones of brown-grey colour in the 
main solid, but frequently regularly disjunctive. In these beds are n u m e r o u s 
interlayers of laminae of fine-grained to medium-grained, locally non-calcareous 
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light-grey sandstone. Exclusively also have occurs a coarse-grained sandstone. 
The claystones and sandstones contain frequently carbonized plant remains, 
mica and isolated pebbles and blocks of l imestone (locally crinoidal), Carboni­
ferous sandstone (with diameter of some m), pebbles of quarzite, conglomerate 
and quartz. Admixtures of glauconite (distinct in t h e uppermost Senonian beds 
of the Zdánice section of t h e unit) in the Frýdek beds of the Beskid section 
was not observed. Glauconite is here mostly in redeposited roundish grains. 
Aggregates of pyri te and very r a r e pyritized ammonites show that t h e pyr i te 
is authigenic. The thickness of t h e Frýdek beds is several h u n d r e d s m. 

The Frýdek beds carry an ammoni te fauna [Baculites hochstetteri L i e b u s, 
Puzosia sp. ind. aff. planulata S o w., Scaphites (Discoscaphites) constrictus 
(S o w.), and also Inoceramus sp., Pinna sp., Belemnites and traces of Vermes 
(Keckia sp.)]. The Turonian and Lower Senonian members carry a foraminiferal 
microfauna. This microfauna contain abundant species and specimens of 
a shallow-water character and numerous index fossils typical of t h e Mediter­
r a n e a n province; also some species typical of saxonian basins (locally 20 per 
cent). The rich microfauna allows zonation of t h e beds from Turonian to Maast-
richtian into 5—7 biostratigraphical zones. Impor tant index fossils h e r e are : 
Praeglobotruncana aff. helvetica ( B o l l i ) , Globotruncana ex gr. renzi ( G a n -
d o 1 f i), Globotruncana area (C u s h m a n), Globotruncana citae B o l l i , * Globo­
truncana contusa ( C u s h m a n ) , Gúmbelina globulosa ( E h r e n b e r g ) , Gúm-
belina striata ( E h r e n b e r g ) , Pseudotextularia elegans ( R z e h a k ) , Pseudo-
le.xtularia acervulinoides ( E g g e r ) , and a var iety of benthonic species including 
the index fossils: Bolivina inerassata ( R e u s s), Bolivinoides delicatula ( C u s h ­
m a n ) , Lenticulina stephensoni ( C u s h m a n ) , m a n y species of Cibicides, Epo-
nides, Gyroidina, Anomalina etc. (E. H a n z l í k o v á , 1980; E. H a n z l í k o v á , 
V. P e s i , E. M e n č í k, 1952; E. H a n z l í k o v á , F. P í c h a, I. C i c h a, 1962;. 
Table 7). 

The Třinec beds of higher Maastr ichtian and Danian belong to the facies 
of spotted claystones. The facies of black-red claystones and sandstones occurs 
predominant ly in younger beds. The facies characterized by intercalations of 
red claystones (variegated subsilesian beds) in the Turonian to Maastr ichtian 
of t h e Beskid section of the Subsilesia-Ždánice uni t was not found. The Třinec 
beds in facies of spotted claystones are predominant ly made u p of claystones, 
locally calcareous, a l ternat ing in bands or thicker layers of white-grey, black-
grey, black, greenish, bluish, yellowish-grey, green-grey to yellow-green, locally 
brownish-grey to dark-grey (chondritic) spotted. The claystones composed of 
coloured bands form layers up to some m thickness. They contain mica. The 
sandstones are individually of some cm thick (maximum 30 cm). They are 
fine-grained to coearse-grained, light-grey, calcareous with scarce glauconite,. 
with mica on the bedding planes. Locally they contain carbonized remains, 
of plants. Rarely observed were thei r intercalations of pelosiderites, shells of 
Mollusca, quite a b u n d a n t pebbles of l imestone (Tithonian to Danian) of Carbo­
niferous sandstone and claystone (up to 35 cm in diameter). 

The microfauna is predominant ly composed of benthonic Foraminifera. 
Among important species are Reussella szajnochae (G r z y b.), Palmula primitíva 

* Taxionomy oí this species is not clear. It resembles Globorotalia membranacea 
E h r e n b e r g and also Globorotalia pschadae K e l l e r . 



FI.YSCH ZON'E CRETACEOUS STRATIGRAPHY 63 

Table 7. Subsilesia — Ždanice unit. Pavlovské kopce — Waschberg section 

Important" microfossils 

Globotruncana ex gr. marginala (Reuss) 
Gumbelina globulifera (Reuss) 
Radiolaria indif. 
Globoliuncana coronata (Bolli) 
Arenobuliniina preslii (Reuss) 
Alaxophragmium cf. Irochoideujn (Reuss) 
Anomalina kelleri M j a 11 i u k 
Globotruncana globigerinoides B r o t z e n 
Praeglobolruncana inornala (Bolli) 
Praeglobotruncana ex gr. schneegansi (Siga!) 
Gumbelina globulosa ( E h r e n b e r g ) 
Globorolaliles michelinianus (d'Orb.) 
Pernerina depressa (Perner) 
Globigerina ex gr. crelacea d 'Orb . 
Globolruncana bulloides (Vogler) 
Loxnslomum eleyi ( C u s h m a n ) 
Stensioina exsculpla gracilis B r o t z e n 
Stensioina diclyon P o k o r n ý 
Globolruncana Iricarinala (Quereau ) 
Globolruncana Ihatmanni G a n d o l f i 
Globolruncana sluarli ( L a p p a r e n t ) 
Globolruncana area ( C u s h m a n ) 
Eponides sparksi W h i t e 
Pleurostomella ausliniana (Cushman) 
Pullenia crelacea C u s h m a n 
Neoflabellina rugosa (d'Orb.) 
Reussella szajnochae (Grzyb.) 
Bolivinoides puslulala R e i s s 
Bolivinoides decorala ( Jones) 
Rugoglobigerina rugosa ( P l u m m e r ) 
Gumbelina globulosa ( E h r e n b e r g ) 
Gumbelina costala C u s h m a n 
Dorolhia bullella (Carsey) 
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Explanation: x = occurence of frequent or important microfossil. 

C u s h m a n , Palmula jarvisi C u s h m a n , Aragonia velascoensis (C u s h m a n),. 
Rzehakina div. sp. and Reophax trinitatensis ( C u s h m a n et R e n z ) and Hor-
rnosina ovulum ( G r z y b . ) . Very ra re is Globotruncana and Chiloguembelina 
plankton (see planktonic Foraminifera on Table 2). The thickness of the Těšnov 
beds of Cretaceous age in t h e Beskid section is of no importance. 

We regard as belonging to t h e Zdánice section of the Subsilesia-Ždánice 
unit the small occurence of t h e Campanian found by V. P o k o r n ý (1954) n e a r 
Střílky. It is made up of grey calcareous claystomes, part ly fine-arenaceous 
with infrequent interbeds of fine-grained, blue-grey calcareous sandstones of 
1—10 cm thickness (A. M a t ě j k a , 1960). The microfauna and lithology is. 
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Identical with that of the Campanian and Lower Maastr ichtian of the Frýdek 
beds. The species content corresponds with that of t h e biostratigraphical zone 
w i t h Globotruncana citae B o 11 i* of t h e Beskid section. 

To the Zdánice section belong also occurrences of higher Campanian to 
Maastr ichtian found between Zaječí and Pŕít luky. They are represented by 
grey, locally green-grey fine-arenaceous calcareous claystones, locally with 
bel ts of glanconitic marly sands and layers of green and white-grey sandstones 
(A. M a t ě j k a , 1960) (Textfig. 4). 

In connection with beds of t h e Turonian to Maastr ichtian we may distinguish 
t h r e e different sections of the Subsilesia-Zdánice unit as follows: Pavlovské 
kopce-Waschberg section (contains like the Beskid section the Turonian beds). 
In contrast to the Beskid section, in Pavlovské kopce-Waschberg section is 
proved the transgressive character of t h e Turonian beds lying on t h e Tithonian 
to Hauterivian. The Lower Senonian was not found in the Pavlovské kopce-
Waschberg section. On the basis of t h e unconformable extension of t h e Turo­
nian and Upper Senonian beds we may suggest that the older Senonian in the 
Pavlovské kopce-Waschberg section corresponds to a stratigraphical hiatus. 

Both the extension and t h e thickness of t h e Upper Senonian in the Pavlovské 
kopce-Waschberg section and in the Beskid one are greater t h a n those of the 
T u r o n i a n to Lower Senonian. In t h e Zdánice section consequently occur only 
slightly younger Senonian beds. In comparision with neighbouring sections it-
is less arenaceous and also its extension and thickness is essentially smaller 
t h a n in the Beskid section. The pr imary differences of the Zdánice section in 
comparison with the neighbouring sections are t h a t in both t h e neighbouring 
sections t h e r e are developed in the Danian to Paleocene Li thothamnium 

Turonian 
a>id louoy Sanoman 

Upper Sanovuaw 
(Campanian - Maastvictatian"! 

- ' r . ; ^ , > ; „ ^ 

LFLJ-

I^SSlsir'^lt 

1 ' 1 ' I ! 

j í : i |; 

: ;|| j i -j 

! ' í ! : i • 

\\\\\\ 
1 : ; : : ! 

Í1 L- rje> •*',*> 

i ' i i i ! 

• : j ] s i ! 

i • r ^ 

l ' -1 
• ľ 

o ' f . V 

Í ; • 

i '• 
í 

i! 

* ; s > - ' C í ! ^ ' 

• • ' ' , ' , 

-. 

Fig. 5. Thickness of beds in the Turonian and Senonian of the flysch zone of Czecho­
slovak Carpathians. A — typical flysch, B — flysch-like developments, C — non-flysch 
developments, t — autochthon-Bohemian massive, 2 — Pavlovské kopce — Waschberg 
section of the Subsilesia-Ždánice unit, 3 — Zdánice section, 4 — Beskid section, 5 — Těšnov 
section of the Sitesia-Těšnov unit, 6 — Baška region of the Beskid section, 7 — western 
region of the Godula development, 8 — eastern region of the Godula development, 9 — 
Pre-Magura unit, 10 — Dukla folds unit, 11 — Magura group — Cetechovice region, 12 — 
Magura group — Hluk region, 13 — Magura group — region of the interior klippen belt. 

* See p. 62. 
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limestones (or sandstones) absent in the Ždánice section. As was mentioned 
above (E. H a n z l í k o v á , 1961, see in Z. R o t h , E. H a n z l í k o v á , I. C i c h a, 
1962) we may see in the Turonian and Lower Senonian of the Beskid section 
of the Subsilesia-Zdánice unit as in the Pavlovské kopce-Waschberg section 
(see D. A n d r u s o v , 1959) distinct affinity of t h e faunas carried by beds 
of the platform Cretaceous of the same age in Bohemia and north-eastern 
Moravia. Thus we may explain paleogeographically the formerly found 
(E. H a n z l í k o v á , 1954) affinities between t h e Cenomanian to Lower Seno­
nian microfauna in the north-eastern p a r t of the interior Silesia-Těšnov unit 
and of the Bohemian massif. This affinity is also in lithology. As was mentioned 
by E. M e n č í k (1962) the grey facies of the Turonian to Lower Maastr ichtian 
(mainly Campanian) ( = Frýdek beds sensu Z. R o t h , 1962) is restricted, apart 
from small occurrences near Střílky, to its Beskid section. Other par ts of t h e 
Turonian and Senonian in the Subsilesia-Zdánice unit are made u p of greenish-
grey claystones with glauconitic sandstones, which at the end of Maastr ichtian 
predominated. Lithologically this facies shows more affinities to the facies 
of the platform Cretaceous in Bohemia and Moravia t h a n to other facies. Facies 
with red claystones in t h e Subsilesia-Zdánice uni t appear in Poland. On our 
terr i tory it is only in inner units, especially in the Těšnovice section of t h e 
Silesia-Těšnovice unit (E. M e n č í k, V. P e s L M. P l i č k a , 1955) and the 
pre-Magura unit (A. M a t ě j k a , Z. R o t h, 1956). In the Těšnovice section 
these beds occur near t h e eastern end of this uni t near Sanok in Poland, in place 
of the Istebná beds. 

We may suggest t h a t t h e three sections mentioned in the Subsilesia-Ždánice 
unit were fundamental ly different, especially in the Turonian -and Paleocene. 
The Upper Cretaceous displayed mainly in the Beskid section, is restricted 
to the interior part of the other sections. Its absence in the exterior anticlinal 
zones of t h e Zdánice section and its character in t h e Pavlovské kopce-Wasch­
berg section indicate its pr imary n a r r o w extension. 

B. The Silesia-Těšnovice unit 

As in the Lower Cretaceous so also in the Upper Cretaceous we may see some 
differences in lithological development of the Těšnovice and Beskid sections of 
the unit. In the cover of Zdounky fragment of the Lower Cretaceous near Sta-
věšice, Milovice and Crčovice the Campanian to Maastr ichtian is developed in the 
form of olive-green, green-grey and grey calcareous claystones wi th uncommon 
red-brown smudges in the Maastrichtian (E. M e n č í k, V. P e s 1, M. P 1 i č k a, 
1955; A. M a t ě j k a , 1960). Similar beds of a greater extension and thickness 
(more t h a n 300 m) occur in the southern and south-eastern vicinity of Bystrice 
pod Hostýnem. They are made up of predominant ly dark (frequently bluish 
and greenish) grey calcareous claystones, locally hard, and less arenaceous. 
Beds of some m thickness are separated by bands to layers of fine, locally 
medium-grained, light-grey, locally green-grey glauconitic calcareous or non-
calcareous sandstone with mica (Z. R o t h , 1959, 1962 a). 

By the character of the microfauna they correspond to t h e Campanian and 
Maastrichtian. By its quality, the microfauna resembles that found in the 
Silesia-Zdánice unit and in some Pienidy developments and Upper Cretaceous 
of the pre-Magura unit (E. H a n z l í k o v á , 1959—1962). The Upper Cretaceous 

5 Geologický shorník 
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beds occurring n e a r Bystřice pod Hostýnem contain the very same foraminiferal 
microfauna as t h e Upper Cretaceous of t h e frontal zone of t h e Magura group 
in Chřiby (in frontal par t of which lies t h e Těšnovice section of the Subsilesia-
2dánice unit) . According to V. P e s l , E. M e n č í k (1958, p. 211) it is doubtful 
if this occurrence belongs to the Magura group. Micropaleontologically and 
lithologically it is more like a fragment of the Upper Cretaceous of the Těšnov 
section of the Silesia-Těšnovice unit folded at the contact with the marginal part 
of the Magura development. E. M e n č í k and V. P e s l (1958) describe these 
rocks from Chřiby in the vicinity of Újezd as green-grey and dark-grey fine-
arenaceous calcareous claystones, tectonically separated from variegated Paleo-
cene beds. The thickness of these beds is only some m. They carry a microfauna 
of the Campanian to Danian (Table 11). 

In the Beskid section of the Silesia-Těšnovice unit, t h e Upper Cretaceous is 
made u p of t h e Istebná beds in the Godula development and of t h e Pálkovice 
beds in the Baška development. 

The Istebné beds in the western part of the i r outcrops (near Rožnov pod 
Radhoštěm and Valašské Meziříčí) are predominantly clayey, in the middle 
and eastern par t s there are sandy. In the western par t between Valašské Mezi­
říčí and P r e d m í r there are in the Istebná beds some tens m thick zones composed 
mainly of sandstones in the upper part, with a few h u n d r e d s m thick zones 
of claystones. F r o m sandstones the most stable is a basal zone (below the 
variegated Paleocene beds). Higher sandstones are connected with basal zones 
of Predmír . F r o m the western part of the region to Velký Polom the thickness 
of the Istebná beds without regard to the mentioned facial change is 1000— 
1200 m. In the vicinity of the Jab lunkov depression where sandstone beds 
predominate, the thickness suddenly decreases to 400—500 m. 

Claystones of the Istebná beds, in layers of some cm to some m in thickness,, 
are dark-grey to black-grey non-calcareous, mostly fine-sandy with mica. 
Sandstones in 3—3,5 cm layers are arranged in predominant ly sandy zones and 
they are mainly fine- to medium-grained, locally (mainly in basal parts) fine- to 
medium-conglomerate-like, arkose-like and non-calcareous. The pebbles in these-
beds reach 20 cm in diameter. They are composed of quartz exclusively. On 
Czechoslovak terr i tory the Istebná beds yielded Pachydiscus neubergicus 
H a u e r. The microfauna and macrofauna corresponds to the Maastrichtian and 
Lower Paleocene (E. H a n z l í k o v á , 1960, Table 5). The Istebné beds lay 
on the older Cretaceous beds with tilloid conglomerates at the base they occur 
also higher up, but in the lower (Godula) beds they are lacking. This pheno­
menon we explain as a stratigraphical hiatus, corresponding to the Turonian 
and Lower Settonian. Lower Senonian and Campanian was not found in t h e 
Tstebné beds of Poland (M. K s i q ž k . i e w i c z , 1951) nor on our territory, but 
t h e Upper Maastr ichtian was found in the lower part. The Turonian was not 
proved here in the Godula and Parallel developments of the Silesia-Těšnovice 
unit, t h e microfauna of which is very rich (Baška and Těšnovice developments). 

The Pálkovice beds represente an equivalent of the Istebná beds in the Baška 
development of the Silesia-Těšnovice unit. Sandstones predominate here. In t h e 
lower par t they contain 1—5 m thick layers (often irregularly lens-like) of 
coarse-grained to fine-grained conglomerate-like (Breccia-like) calcareous sand­
stone, locally with glauconite. The upper par t of the Pálkovice beds is charac­
terized by al ternations of fine- to medium-grained blue-grey, calcareous o r 
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Fig. 6. Distribution of the Turonian and Senonian in the flysch zone of Czechoslovak 
Carpathians. S - Střílky, Z - Zdounky, H — Hluk, Bi — Bílá, Ja - Jablunkov, Sm — Smilno, 

M — Maríková. 

V - ^ 

Fig. 7. Scheme of distribution of the flysch zone of Czechoslovak Carpathians in regard 
to extension of the Cretaceous beds. I. Autochthonous foreland. II. Subsilesia-Zdánice unit: 
II. 1. Pavlovské kopce — Waschberg zone, II. 2. Zdánice zone, II. 3. Beskid zone. ÍÍÍ. Silesia-
Téšnovice unit: III. 1. Těšnovice zone, III . 2. Beskid zone, III. 2a. Baška region, III . 2b. 
Godula region. IVa. Pre-Magura unit, IVb. Dukla folds unit. V. Magura group: Va. Rača 
unit, Vb. Bystrica unit, Vc. White Carpathians-Oravia-Cerhov unit and near-klippen units. 
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non-calcareous sandstones at the bottom of layers (sometimes fine-conglomerate­
like), locally laminated, with plant remains, in layers 3—100 cm thick, separated 
by 2—20 cm thick layers of grey, dark-grey (locally also darkly spotted) sandy 
claystones. 

F r o m the Pálkovice beds probably came Ptychodus latissimus schlotheimi 
G e i n i t z, found near Matylovice (A. L i e b u s, V. U h 1 i g, 1902). An impo­
verished microfauna marks the Lower Senonian to Maastrichtian and shows 
affinities with the microfauna of t h e Saxonian and Boreal province. The Pálko­
vice beds are preserved to a thickness of 350 m. They lay on t h e older Cretaceous 
with Baska beds. 

As is obvious from w h a t has gone before we may see in the Silesian unit 
three developments of the Upper Cretaceous. In the western part are calcareous 
claystones of the Těšnovice fades, resembling the Upper Cretaceous of t h e Sub­
silesia-Ždánice uni t and microfacially also t h e pre-Magura unit . In contact 
wi th this f a d e s is a predominant ly clayey development of the Upper Cretaceous 
(western p a r t of the Istebná beds). As indicated by thei r great thickness, the 
Istebná beds were deposits of a quickly deepening mar ine basin and then 
a more slowly subsiding bottom, eventually elevated in the form of submarine 
sills. As sediments of the elevated bottom we regard the less thick Pálkovice 
beds and t h e eastern development of the Istebná beds. 

While in the Istebná beds (the Godula development of the Silesia-Těšnovice 
unit) t h e oldest m e m b e r is t h e Maastr ichtian (or probably Campanian) ; in the 
Baška development in the Pálkovice beds there is also the Lower Senonian. 
In t h e Beskid section of t h e Subsilesia-Ždánice uni t in the Frýdek beds there 
is proved, besides all the Senonian, also the Middle and Upper Turonian 
(E. H a n z l í k o v á , 1961; Z. R o t h , E. H a n z l í k o v á , I. C i c h a. 1962). In 
t h e Bohemian massif there are the Cenomanian and Lower Turonian beds. 
Although the basal members of the Frýdek beds of t h e Subsilesia-Ždánice 
uni t are unknown, we may suggest that t h e sea in Turonian t imes began to 
cover the axial par t of t h e Beskid depression (north of Malenik, exotic sill) 
and in the region of t h e Magura group the sea penetrated contemporaneously 
from the southern Pienidy d i s t r i d where t h e sea had receded from the Carpa­
thians dut ing the t e d o n i c movements in t h e Turonian. 

D. The pre-Magura unit 

E. H a n z l í k o v á , E. M e n č í k, V. P e s l (1962) regard some fragments 
of Upper Cretaceous in the Moravia-Silesian Beskids in the riverbasin of Bílá 
and Líska near Jab lunkov as belonging to this unit . F r o m t h e biostratigraphical 
view there is first of all the Maastrichtian, represented by grey-green and 
green-grey calcareous claystones, locally dark-grey and spotted, with interbeds 
of greenish-grey l imestones (Textfig. 4). The Upper Maastr ichtian contains 
besides these beds, calcareous claystones of red colour and scarce (of to 10 cm 
thickness) intercalations of fine-grained sandstones. This lithofacial development 
is very similar to t h a t of t h e Upper Cretaceous of the Těšnovice section of the 
Silesia-Těšnovice unit, mainly at its south-western end (Textfig. 4). 
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E. The Dukla folds unit 

As t h e tectonic equivalent of the pre-Magura unit we regard in the eastern 
part of the Carpathian flysch zone the unit of the Dukla folds, which is seen 
on Czechoslovak terr i tory in eastern Slovakia. 

To the Upper Cretaceous belong the Inoceramus beds. They occur to a thick­
ness of 800—1000 m. Their subs t ra tum is unknown. These beds are predominant ly 
clayey and contain only th in zones with predominant sandstones. The claystones 
(in layers of some cm to 3 m thick) are grey, bluish-grey, dark-grey, part ly 
calcareous, fine-arenaceous wi th mica and bands of l ight-greenish grey clay-
stones. The sandstones in layers of 1—120 cm thick are mostly fine- to m e d i u m -
grained, calcareous (also silicocalcareous). In thin layers and in the uppermost 
part of thick layers, they are characterized by leaf-like splitting, by mica, 
and in the lower part of the thicker layers they are mostly massive. In thick 
sandstone layers t h e r e are abundant pebbles of sandstones. Light claystones 
are arkose-like. They carry the microfauna (Foraminifera) of t h e Maastr ichtian 
to Paleocene (A. M a t ě j k a , 1960) (Table 8). It is possible to divide t h e m into 
a lower par t (Lupkov beds) of 600—800 m thickness wi th predominant claystones 
and an upper part (Cisna beds) with predominant sandstones. The claystones 
of the Lupkov beds are solid, dark-blue to black, frequently spotted (chondritic), 
calcareous wi th leaf-like cleavage and interlayers of massive marls. The sand­
stones in 10—120 cm portions are siliceous-calcareous to sandy limestones. 
Frequent ly they are laminated by light duststones (B. L e š k o, 1960). 

The Cisna beds (B. L e š k o, J. N e m č o k, T. K o r á b , 1960) are predomi­
nantly sandy with sandstones and claystones in t h e proportion 10 : 1 and more. 
They contain, besides rocks known from the Lupkov beds, interbeds of 
medium-grained siliceous-calcareous sandstones to fine-grained conglomerates. 
The conglomerates are in the basal par t of the thin-bedded sandstones, and 
higher up they form a smudge-like interbeds of the Upper Cretaceous m e m b e r s 
of the interior part of the exterior group of t h e flysch zone occur also below 
the Magura nappe (A. M a t ě j k a , Z. S t r a n í k , 1961) in the tectonic window 
between Smilno and Nižný Mirošov (E. H a n z l í k o v á , Z. S t r a n í k , 1961). 
These beds are characteristically grey, slightly bluish claystones a l ternat ing 
with layers of blue-grey siliceous-calcareous laminated sandstones (3—24 cm 
thick). The claystones slightly pre-dominate over the sandstones. Calcareous 
claystones contain a planktonic Upper Cretaceous (Maastrichtian) microfauna 
very similar to that of t h e Inoceramus beds of the Dukla folds. 

Between t h e Upper Cretaceous of t h e pre-Magura unit and the Cretaceous 
of the Dukla folds u n i t there are important fades changes manifested in 
increasing thickness eastwards, disappearance of the Maastr ichtian beds wi th 
red claystones and an increasing amount of sandstone in the Dukla folds unit . 
Also t h e biotopes of the two regions are different. The biotopes of t h e pre-
Magura unit (Table 7) shows affinities with the Pieniny biofacial development, 
while that of the Dukla folds represents an endemic fades of the flysch 
(Table 8). 

F. The Magura group 

In t h e Magura group, t h e Upper Cretaceous beds are represented only in t h e 
inner portions, i. e. in the inter ior klippen belt. The Mesozoic of the interior 
klippen belt in t h e western par t of the Czechoslovak flysch, represents t h e 
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Table 8. Subsilesia — Zdánice unit (Beskid section) 

I m p o r t a n t mierofossi ls 

Praeglobolruncana slephani ( G a n d o l f i ) 
Praeglobotruncana aft. helvetica (B o 11 i) 
Allomorphina minula C u s h m a n 
Gauelinopsis atf. cenomanica B r o t z e n 
Pcrncrina depressa ( P e r n e r ) 
Globolruncana ex gr. linneiana c l ' O r b . 
Aiaxophragmium ex gr. rimosum ( M a r s s o n ) 
Spiropleclammina complanala ( C a r s e y ) 
Succammina sp . 
Praeglobolruncana ex gr. renzi ( T h a l m a n n ) 
Globolruncana globiqerinoid.es B r o t z e n 
Globigerina crelacea d ' O r b . 
Globolruncana cf. fornicala P l u m m e r 
Globolruncana venlricosa W h i t e 
Giimbelina globulosa (E h r e n b e r g ) 
Bnliuina incrassala R e u s s 
Globolruncana area ( C u s h m a n ) 
Bolivinopsis ilelicalulu ( C u s h m a n ) 
Globolruncana cilae H o l l i 
Rugoglobigerina rugosa ( P l u m m e r ) 
Lcnlicnlina slephensoni ( C u s h m a n ) 
Giimbelina striata ( K h r e n b e r g ) 
Pseudotexlularia elegans (R z e h a k) 
Pseudolexlularia varians R z e h a k 
Globolruncana mauaroensis B o l i i 
Globolruncana conlusa ( C u s h m a n ) 
Palmula primitiva C u s h m a n 
Hormosina ovulum ( G r z y b o w s k i ) 
Aragonia vclascoensis ( C u s h m a n ) 
Re.ussella ex gr. szajnochae ( G r z y b . ) 
Bathysiphon laurinensis S a c c o 
Dendrophrya d iv . spec. 
Chiloguembelina ex gr. crinita ( G l a e s s n e r ) 
Pseudosiderolilhes heraclae ( A m i ) 
Siderolilhes calcilrapoidcs ( L a m a r c k ) 
Coleiles reliculosus ( P l u m m e r ) 
Pseudoparella loulmini ( B r o t z e n ) 
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Explanations: j — more frequent in lithofacies of the Frýdek beds, Ä — more frequent in 
lithofacies of spotted Třinec beds, r — more frequent in lithofacies of black —grey claystones 
of flic Třinec beds, k — more frequent in lithofacies of conglomerates of the Strážov type (for­
merly Klokočov beds). 

oldest member of the White Carpathians-Orava unit, part ly also the Bystrica 
unit, with which we shall not deal in the present paper and the eastern par t 
of near-klippen units. The closest development of the Upper Cretaceous to t h a t 
of the inter ior klippen belt in the western region of the Magura group is the 
Upper Cretaceous of the Hluk region. Also, the Upper Cretaceous occurs in 
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a f ragmentary conditions in the exterior parts of the Rača unit as well as in 
both the western and eastern parts of the Czechoslovak flysch zone. 

The area of the interior klippen belt at the same t ime represented t h e only 
part of t h e Czechoslovak Carpathians where the Turonian was found 
(E. S c h e i b n e r , V. S c h e i b n e r o v á , 1958; V. S c h e i b n e r o v á , 1981). 
Into this area, after the Austrian phase receded the Carpathian sea. The tecto­
nics of the interior klippen belt are very complicated and therefore there are 
many difficulties in stratigraphical investigations. 

Micropaleontologically, mainly by plankton, the Cenomanian — Lower Tu­
ronian beds are seen to grade u p w a r d s into t h e Senonian. Both t h e benthos and 
locally plankton are qualitatively different and show m a n y affinities with the 
Senonian. These differences are distinct in the flysch-like development of the 
east-Slovakia part of the klippen belt more than in the western regions. As 
important planktonic species we regard: Globotruncana coronata (B o 11 i) deve­
loping from forms with 7—8 chambers (E. H a n z l í k o v á , 1959, manuscript), 
also Praeglobotruncana schneegansi (S i g a 1), Globotruncana aff. renzi G a n d , 
Globotruncana ex gr. sigali R e i c h e 1, higher Globotruncana inornata B o 11 i, 
Globigerinella escheri clavata ( B r o n n i m a n n ) , Gúmbelina globulosa (E h r e n-
b e r g ) and Radiolaria. Among benthonic species the following are i m p o r t a n t : 
Bulimina pusilla ( B r o t z e n ) , Gaudryina foeda ( R e u s s ) , Siphogaudryina ex 
gr. carinata ( F r a n k e ) , Psudoclavulina sp., Stensiôina exsculpta ( R e u s s ) , 
Ramulina, Dendrophrya, Marssonella and others. 

In t h e Pieniny developments of the interior kl ippen belt, mainly in the 
Kysuca series, the Cenomanian grades u p w a r d s into the Lower Turonian. It is 
made u p of red, calcareous slaty marls a l ternat ing with th in interlayers of 
calcareous sandstones. The thickness is 5—40 m (D. A n d r u s o v, 1959). The 
beds wi th planktonic Foraminifera (Rotalipora, Globotruncana — E. H a n z l í ­
k o v á , 1960 — are on Table 9). (Explanations to the geological m a p Spišská 
Stará Ves, High Tatra, Košice, Považie — V. S c h e i b n e r o v á , 1961; E. H a n z-
1 í k o v á.) 

Above this portion of the Lower Turonian lies a suite of 70—200 m thickness 
made up of a l ternat ing dark-grey, sandy slaty marls wi th (up to 10 cm 
thickness) calcareous sandstones which predominate in t h e u p p e r par ts of 
the suite (the so-called Snežnica beds — E. S c h e i b n e r , V. S c h e i b n e r o v á , 
1958). To the upper part of these beds probably belong conglomerates, conglo­
merate-like sandstones and sandy claystones wi th exotic pebbles from Vranie 
with microfauna of the Lower Turonian (E. S c h e i b n e r , V. S c h e i b n e ­
r o v á in D. A n d r u s o v , 1959). Between t h e Lower (Middle) Turonian and 
Santonian we may suppose the strat igraphical hiatus in the inter ior klippen 
belt. 

The Senonian Upohlav beds of the western section of t h e Czechoslovak 
klippen belt lay unconformable" on various members of older age. Complicated 
tectonic structures, however, cover t h e tectonic contacts. The Upohlav beds 
are made up of predominant ly fine-grained to coarse-grained sandstones in 
beds up to 2 m in thickness, locally mainly exotic conglomerates. Their beds 
are separated by grey calcareous- claystones. Among the exotic blocks are also 
older rocks of t h e Central West Carpathians and older Mesozoic rocks of the 
interior klippen belt (Albian to Cenomanian). Locally we may find lenses of 
Upper Cretaceous Rudist, Algal and Cora], coarse-grained (gravel) limestones. 
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Table 9. Subsilesia — Ždánice unit (Ždánice section) 

Important microfossils 

Rzehakina cf. epigona minimu C u s i) m a n & R e n z 
Globolruncana lapparenli H r o t z en 
Slensiôina labyrinthica C u s h m a n & D o r s e y 
Gu.mbe.lina slriala ( E h r e n b e r g ) 
Globolruncana cilae B oil i 
Globolruncana area {Cushman) 
Pseudolexlularia elegans ( R z e h a k ) 
Globolruncana ex gr. fornicala PI u míne r 
Globolruncana Ihalmanni G a n d o l f i 
Globolruncana Iricarinala colombiana G a n d . 
Globolruncana area ( C u s h m a n ) 
Globolruncana stuarli (Lapp.) 
Globolruncana bulloides (Vogler) 
Eponides sparksi W h i t e 
Pleuroslomella ausliniana ( C u s h m a n ) 
Pullenia erelacea C u s h m a n 
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Explanations: .s — species quoted by V. Pokorný (1954) from Střílky, x — species found 
•by the author (E. Hanzlíková) near Střílky, p — species found by the author (E. Hanzlíková) 
near Pritluky and Zaječí. 

The microfauna indicates a Santonian to Campanian age. The thickness of t h e 
Upohlav beds is a few h u n d r e d s cf m (D. A n d r u s o v, 1959; V. S c h e i b n e -
r o v á , 1961, Table 9). 

Above the Upohlav beds there are the Gbelany beds (V. K a n t o r o v a , 
D. A n d r u s o v, 1958; D. A n d r u s c v. 1959) — t h e Maastr icht ian part of t h e 
Puchov beds. They are made u p of thick calcareous marls of light-green, grey 
to black and red colours, locally with thin interlayers of fine-grained (or coarse­
grained) sandstones (to fine-grained conglomerates) with a rich microfauna 
of the Upper Maastr ichtian (O. J e n d r e j á k o v á, V. K a n t o r o v a , 
V. S c h e i b n e r o v á in D. A n d r u s o v , 1959). 

To the Pieniny kl ippen belt are restricted the J a r m u t a beds of Upper Senonian 
age m a d e u p of fine to coarse-grained, part ly conglomerate-like sandstone in 
layers up to 100 m thickness which grade u p w a r d s into flysch-like sandstones 
with green-yellow calcareous marls. 

In Orava and in eastern Slovakia in the i'lysch zone (E. H a n z l í k o v á , 
1958, 1960, in press) Paleogene (Paleocene-Lutétian?) lies on the Upper Cre­
taceous with a distinct basal breccia (see D. A n d r u s o v , 1959, p. 324). 

In t h e exter ior marginal par t of the White Carpathian unit in south-eastern 
Moravia appears the Upper Cretaceous in a thickness of a few tens of m, 
tectonically broken, together with the Hluk older Cretaceous also in a tectonic 
fragment n e a r Nezdenice. It is m a d e u p of red brown calcareous marls, locally 
with light-green-grey spots and smudges, with a rich Maastrichtian microfauna 

http://Gu.mbe.lina
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(E. H a n z l í k o v á in A. M a t ě j k a , Z. R o t h , 1956) (Table 10). Despite the 
complicated tectonics they show a distinct unconformity in regard to older beds 
(O. K o d y m, Z. R o t h, 1946). 

G. The Rača unit 

More complicated are t h e occurrences of the Upper Cretaceous in the f rontal 
part of t h e Rača uni t in Central and north-eastern Moravia. Near Újezd in 
Chřiby in frontal zone of t h e Magura group (as ment ioned below) it is not-
clear if the Upper Cretaceous beds belong to t h e Magura group (see E. M e n-
č í k, V. P e s 1, 1958, p. 211). Micropaleontologically and lithologically these 
beds belong to the fragment of the Těšnovice Cretaceous of t h e Silesia-Těšnovice 
unit over which was over thrust t h e Magura group. In t h e vicinity of Jankovice, 
Stará Huť and Stupava in Chřiby there were found pseudoassociations of 
Lower Cretaceous and Upper Cretaceous Foraminif era (E. M e n č í k, V. P e s 1 
and coll., 1958). It is possible t h a t they are younger t h a n Cretaceous. They 

Table 10. Silesia-Těšnovice unit (Těšnovice section) 

I m p o r t a n t microfossils 

Globolruncana tricarinata ( O u e r e a u ) 
Globotruncana fornicala P l u m m e r 
Globolruncana ex gr. area ( C u s h m a n ) 
Globolruncana citae B o l l i 
Gaudryina foeda ( R e u s s ) 
Bulimlna parva F r a n k e 
Valvulineria s p . 
Eponides bollii C u s h m a n & R e n z 
Stensibina exsculpla ( R e u s s ) 
Globolruncana area ( C u s h m a n ) 
Globolruncana sluarti (L a p p a r e n t ) 
Globotruncana conlusa ( C u s h m a n ) 
Texlularia denlala ( A l t h ) 
Pseudolexlularia elegans R z e h a k 
Pseudotexlularia acervulinoides ( E g g e r ) 
Giimbelina striata ( E h r e n b e r g ) 
Globolruncana conica ( W h i t e ) 
Eponides sparksi ( W h i t e ) 
Hormosina ovulum ( G r z y b . ) 
Trochamminoides irregularis ( W h i t e ) 
Beussella szajnochae ( G r z y b . ) 
Bugoglobigerina rugosa ( P l u m m e r ) 
Dorothia conulus ( R e u s s ) 
Chiloguembclina crinila ( G l a e s s n e r ) 
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Explanations: m — occurence near Milovice, k — occurence from conglomerats, s — occurence 
near Stavčšice, c — occurence near Cvrčovice, z — occurence from the klippen mantles near 
Zdounky. 
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T a b l e 11. Silesia —Těšnovice unit, Godula development (Istebná beds) 

Important microfossils ™ 
c 

f 

Trochammina nodosa Z a s p ě l o v a g 
Bathysiphon brosgei T a p p a n g 
Rzehakina ex gr. gaullina (Reuss) g 
Pernerina depressa ( P e r n e r ) g 
Gaudryina foeda (Reuss) 
Dendrophrya excelsa G r z y b o w s k i 
Globolruncana ex gr. Iricarinala ( Q u e r e a u ) 
Dendrophrya robusla G r z y b o w s k i 
Rzehakina minima ( C u s h m a n & Renz) 
Rzehakina epigona ( R z e h a k ) 
Rhabdammina cylindrica G l a e s s n e r 
Jlormosina ovulum (Grzyb.) div. formae 
Nodellum velascoensis ( C u s h m a n ) 
Reophax triniialensis ( C u s h m a n & R e n z ) 
Trochamminoides irregularis ( W h i t e ) 
Saccammina placenta (Grzyb.) 
Alaxophragmium sp. 
Haplophragmnides calcnla C u s h m a n 

cr 

s 
% 
s 

'o 
cc 

O 

Sa
nt

on
ia

n 

C
am

pa
ni

an
 

X X 

X X 

X X 

.x 

.x 

.x 

CJ 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

Q 

X X 

X X 

X X 

x. 

X X 

X X 

X X 

X X 

X X 

X X 

Explanations: x\ — more frequent in the Istebná beds, gg — sporadic in the Godula beds. 

T a b l e 12. Silesia — Těšnovice unit — Beskid section, Baska development (Pálkovice beds) 

Important microfossils 

Cibicides ribbingi B r o t z e n 
Cibicides excavalus B r o t z e n 
Cibicides sandidgei B r o t z e n 
Bulimina vcnlricosa B r o t z e n 
Globolruncana bulloides V o g l e r 
Globolruncana globigerinoides B r o t z e n 
Globolruncana ex gr. linneiana d 'Orb . 
Globigerina aspera ( E h r e n b e r g ) 
Globolruncana ex gr. fornicata P l u m m e r 
Globigerinella cf. uolula ( W h i t e ) 
Globigerina creluceu d 'Orb. 
Bolivina cf. incrassala R e u s s 
Bathysiphon laurinense (Sacco) 
C.hiloslomella ovoidea (Reuss) 
Alaxophragmium sp. 
Eponides div. spec. 
Rolalia div. spec. 
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contain light grey-green and grey soft calcareous marls with pebbles and blocks 
of massive limestones, frequently with black cherts. The Cretaceous age of 
these beds was not paleontologically proved (drolling near Ratiškovice, Cunin 
and Kopčany, A. M a t ě j k a , 1960). Doubtful also is the age of the so-called 
Inoceramus beds close to the Czechoslovak-Poland boundary near Hrčava 
(Z. R o t h , in. press). (The Turonian to Maastr ichtian microfauna in single 
regions on the Tables 11—17). 

In the eastern section of the Czechoslovak flysch zone near Mikulova (in the 
inner marginal part of the Rača unit) also were found the Inoceramus beds. 
They are m a d e up of blue-grey to part ly calcareous claystones and calcareous 
(siliceous) sandstones (partly arkose-like) grading upwards into fine-grained 
conglomerates (with pebbles of 8 m m in diameter) in beds of 10—120 cm thick­
ness. Near Miková they carry Inocerami (H. Š w i d z i ň s k i, 1934). The 
microfauna is stratigraphically unimportant , so t h a t their Upper Cretaceous age 
was not proved. In the western part of the Rača unit redepositions of the Upper 
Cretaceous fossils were redeposited into beds of the Lower Eocene. The Paleo-

Table 13. Pre-Magura unit 

Important microfossils 

Marssonella oxycona (Reuss) 
Dendrophrya excelsa G r z y b . 
Globolruncana ex gr. area ( C u s h m a n ) 
Globolruncana sluarli ( L a p p a r e n t ) 
Globolruncana Iricarinala ( Q u e r e a u ) 
Globolruncana ex gr. linneiana d 'Orb. 
Pseudogaudryina capilosa ( C u s h m a n ) 
Saccammina placenta (Grzyb.) 
Hormosina div. spec. 
Rzehakina div. spec. 
Dorolhia bulletin (Carsey) 
Texlulariella div. spec. 
Aragonia trinitalensis ( C u s h m a n & Renz) 
Slensifiina whilei M o r o z o v a 
Rugoglobigerina rugnsa ( P l u m m e r ) 
Rugoglobigerina div. spec. 
Globolruncana contusa ( C u s h m a n ) 
Gi'imbelina striata ( E h r e n b e r g ) 
Pseudolexlularia elegans R z e h a k 
Reussella szajnochae (Grzyb.) 
Eponides div. spec. 
Spiropleclammina dentata (Alth) 
Slensioina cf. caucasica S u b b o t i n a 
Eponides bollii C u s h m a n & R e n z 
Globolruncana mayaroensis Bol l i 
Globigerina div. spec. 
Radiolariu 
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T a b l e 14. Dukla folds unit (Eastern Slovakia) 

' c 
Important microfossils •-

o 

Dendrophrya excelsa G r z y b o w s k i 
Globolruncana ex gr. Iricarinala ( Q u e r e a u ) 
Globotruncana ex gr. area ( G u s h m a n ) 
Saccammlna placenta (Grzyb.) 
Hormosina excelsa ( D a l a ž a n k a ) 
Hormosina ovulum (Grzyb.) 
Rzehaklna ex gr. epigona ( R z e h a k ) 
Rzchalilna minima ( C u s h m a n & R e i n ) 
Pleclina fallax ( G r z y b o w s k i ) 
Pleclina lenis ( G r z y b o w s k i ) 
Beophax Irinilalensls ( C u s h m a n & Renz) 
Thalmannammina div. spec. 
Cibicldes propriurus B r o t z e n ! 

Chlloguembelina ex gr. morsel (Kl ine) 
Hadiolaria 
Globigerina div. spec. 
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T a b l e I ">. Magura unit — particular White Carpathians-Orava unii ami particular near-klip pen 
units in Eastern Slovakia Region of the interior klippen belt 

Praeglobolruncana delrioensls lurblnala (R.) 
Praeglobolruncana oravlensls S c h e i b n e r o v á 
Trochammina weltert S t e l c k & W a l l 
Gaudrytna (S.) carlnala ( F r a n k e ) 
Dorolhla kaskapauensls S t e l c k & W a l l 
Marssonclla oxycnna (Reuss) 
Pseudoclauulina ex gr. eggeri C u s h m a n 
Praebullmlna pusllla ( B r o t z e n ) 
Gyroidlnoldes nilida (Reuss) 
Praeglobolruncana slephanl ( G a n d o l ľ i ) 
Praeglobolruncana ex gr. helvetica (B oil i) 
Praeglobolruncana Imbrlcala (M o r n o d ) 
Globolruncana sigali R e i c h e l 
Globolruncana ex gr. linnelana i l 'Orb. 
Globolruncana ex gr. Iricarinala ( Q u e r e a u ) 
Globolruncana fornicala P l u m m e r 
Slenslôlna exsculpla (Reuss) 
Aragonia solchlana (Kel le r ) 
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Important microfossils 

Globoti'uncana venlricosa W h i t e 
Globolruncana ex gr. elevala B r o t z en 
Slensiôina diclyon P o k o r n ý 
Sieinsiôina pommerana B r o t z e n 
Reussella szajnochae (Grzyb.) 
Giimbelina globulosa ( E h r e n b e r g ) 
Globotruncana ex gr. area (C usli ma n) 
Globolruncana sluarli ( L a p p a r e n t ) 
Aragonia trinilalensis ( C u s h m a n ) 
Bolivlnoid.es decorata ( Jones) 
Orbiloides apiculata S c h l u m b . 
Orbiloides media A rch . 
Globolruncana contusa ( C u s h m a n ) 
Neoflabellina reticulata (Reuss) 
Neoflabcllina rugosa (d'Orb.) 
Pseudolexlularia elegans R z e h a k 
Pseudolexlularia aceruulinoides (Egger) 
Bolivinoides draco (Marsson) 
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T a b l e 16. Magura group — particular White Carpathians-Orava unit Hluk region 

Important microfossils 

Trochammina globigerini/ormis (J. & P.) 
Dendrophrga excelsa G r z y b o w s k i 
Reussella szajnochae ( G r z y b o w s k i ) 
Pseudogaudrijina pyramidata ( C u s h m a n ) 
Globolruncana ex gr. area (Cushman) 
Globolruncana sluarli ( L a p p a r e n t ) 
Neoflabellina rugosa (d'Orb.) 
Pseudoparella alala (Marsson) 
Rugoglobigerina rugosa ( P l u m m e r ) 
Aragonia trinilalensis (Cushman) 
Chiloguembelina crinila (G laessne r ) 
Hormosina ouulum ( G r z y b o w s k i ) 
Glomospira irregularis ( G r z y b o w s k i ) 
Reophax trinilalensis ( C u s h m a n & Renz) 
Rzehakina epigona (Rzehak ) 
Rzehakina excelsa (Dylaz.) 
Pseudogaudrgina capilosa ( C u s h m a n ) 
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Continuation 

Important microfossils 

Pseudogaudryina cumpacla D a m & S i g a l 
Marssonella div. spec. 
Spiropleclammina denlala (Alt,h) 
Pseudoclauulina amorpha ( G u s h m a n ) 
Dorolhia bulletla (Garsey) 
Texlulariella crelosa Gusli m a n 
Palmula jurvisi C u s h m a n 
Eponides bollii G u s h m a n & R e n z 
Aragonia ouezzanensis K e y 
Badiolaria 
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T a b l e 17. Magura group — Rača unit 

i mportant microfossils 

Marssonella oxycona (Reuss) 
Gaudryina pyramidata ( C u s h m a n ) 
Heussella ex gr. szajnochae (Grzyb.) 
Globolruncana tricarinala ( Q u e r e a u ) 
Globolruncana fornicata P l u m m e r 
Globolruncana ex gr. area ( C u s h m a n ) 
Globolruncana sluarti ( L a p p a r e n t ) 
Dendrnphrya robusla G r z y b o w s k i 
lleophax Irinitalensis ( C u s h m a n & R e n z ) 
ISodellum velascoense ( C u s h m a n ) 
llormosina ovulum ( G r z y b o w s k i ) 
Ammobaculiles fragmentarius ( C u s h m a n ) 
llaplophragmoides calcula G u s h m a n 
Dorolhia tenuis ( G r z y b o w s k i ) 
Dorolhia bulletla (Carsey) 
Pseudogaudryinella capilosa ( C u s h m a n ) 
Texlularia denlala (Alth) 
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Explanations: u — occurences near Újezd and Koryčany, /' — occurence near Jankovice, 
h — occurence near Stará Hut',, c — occurence near Cunín, x — these localities probably by the 
litliology and microfauna represent fragments of the Upper Cretaceous of the TeSnovice section 
of the Silesia—TeSnovice unit closed in the Magura unit. 
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cene to Lower Eocene lies transgressively on the older Cretaceous beds of the 
Rača unit near Kurovice (E. M e n č í k, V. P e s 1, 1958). 

The extent of the Upper Cretaceous in the Rača unit is very little known. 
We may say surely that in this zone as well as in the Magura (in the Mesozoic 
of the inner parts of this group) and mainly in the interior klippen belt where 
was a hiatus of great importance between the Paleocene and Upper Cretaceous, 
locally lasting the Middle Eocene. 

Conclusion 

1. While in the Magura group the sedimentary cycle of the older Mesozoic 
ended by the Turonian, in the exterior group on Czechoslovak territory, the 
Turonian marked a beginning of a new Upper Cretaceous transgression from 
the frontal part of the Carpathians. In general the Senonian (mainly its upper 
part) is transgressive. 

2. While the flysch development of the Upper Cretaceous predominates in 
the Beskid section of the Silesia-Těšnovice unit and in the unit of the Dukla 
folds, in other parts of the flysch zone in the Turonian to Maastrichtian there 
predominated Elysch-like (or other than flysch-like) developments. Beds with 
red claystones (calcareous) in the Upper Cretaceous are characteristic of the 
interior part of the Magura group, the Magura unit and south-western end 
of the Silesia-Těšnovice unit. 

3. In the exterior parts of the Magura group and also in other exterior zones 
there was during the Paleocene (partly also later) denudation and redeposition 
of older, mainly Upper Cretaceous beds. 

4. In the Subsilesia-Ždánice unit, mainly Upper Cretaceous is developed in 
a fades of green-grey claystones and glauconitic sandstones. A great extension 
of this unit is only found in the north-east Beskid section (probably primary). 

5. While between the Upper Cretaceous and Paleogene in the exterior group 
is the flysch zone sedimentation was not interrupted, in the Magura group 
and in the Central Carpathians in the Paleocene sedimentation was interrupted, 
in consequence of movements which caused an unconformable position of the 
Paleogene on older beds. 

Translated by V. S c h e i b n e r o v á . 
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