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PROGRAM OF THE EXCURSION

Thursday . October 6th
Upper Cretaceous deposits of the Myjava Upland:

Pusta Ves, fresh-water oncolitic 1limestones (? Turonian - Co-
niacian), Brezovské Karpaty Mts

Valchov Mill, Valchov Conglomerate, Brezovské Karpaty Mts.

Baranec Quarry, Brezova, Upper Coniacian Baranec Sandstone

Podbradlo, road to the monument of gen. Stefanik, Campanian
Podbradlo Formation

Bradlo Hill near Brezova, exposures near to the monument,
Maastrichtian sequence the Brezova Group

Hrombaba Hill, uppermost Campanian/Maastrichtian Siroké
Bradlo Limestone

KoSariska, road escarpment, uppermost Santonian/lowermost
Campanian KoSariska Formation

Siroké Bradlo Hill, Siroké Bradlo Limestone

Priepasné, U Kopeckych Hill, Illerdian conglomerates of the
Kravarik Member
(overnight in Smolenice)

Firiday ; QDQoeotoberyr 7tth

Lower Cretaceous sequences of the Pieniny Klippen Belt and of

10.

1i:

13.

Central Vestern Carpathians

Strazovce, near Ci¢many, Lower Cretaceous pelagic sequence -
Osnica and Mraznica Formations

Zliechov valley, special development of Berriasian Osnica Fm

Butkov Quarry - Lower Cretaceous pelagic sequence -
Mraznica-, Kaliscdo-, Ldckovska- and Podhorie Formations

Polomec Quarry - Strdzovce Fm and Pseudothurmannia Beds



14. Brodno (Railway station gquarry) and Rochovica section -
Lower Cretaceous maiolica facies - Pieniny Limestone
Formation

(overnight in Zilina)

Saturday, October 8 tcth
Cretaceous deposits of the Flysch Carpathians

15. Horni LiStnd near Tfinec, Berriasian Té&in Limestone of the
Silesian Unit

16. Baska near Frydek - Mistek, Upper Barremian part of the Tésin
- Hradisté Formation of the Silesian Unit

17. Ostravice near Frydlant, ?Hauterivian, Aptian - Albian
complexes of the Silesian Unit and their contact with Maas-
trichtian deposits of the Subsilesian Unit.

18. Stramberk near Kopfivnice, Bioherm Lower Cretaceous Stramberk
Limestone and Olivetska Hora fissure fillings

(overnight in Zilina)

Sunday , October 9th
Cretaceous sequences of the Paleoalpine Accretionmary Belt

19. Povazsky Chlmec - Vranie, Upper Cretaceous sequence of the
Pieniny Klippen Belt

20. Orlové near Povazska Bystrica, neritic (?) Cenomanian - Turo-
nian Orlové Sandstone in a deep marine flysch sequence

21. Uhry near the Pachov Dam, Middle Cretaceous conglomerate
flysch, Klape Unit, Paleoalpine Accretion Belt

22. VrsSatec near Pruské, classical Lower Cretaceous sequence of
the Czorsztyn type, contact with Upper Cretaceous Puchov
marls

23. Krasin near Horna Suc¢a, Lower Cretaceous fissure fillings in
Jurassic crinoidal limestones

(return to Bratislava)



UPPER CRETACEOUS SEQUENCES OF THE VESTERNMOST PART
OF THE CENTRAL VESTERN CARPATHI ANS

1. Pezinské Karpaty Mts (S part of Malé Karpaty Mts)

The Malé Karpaty Mountain structure consists of several su-
perposed nappe units comprising Prealpine basement, its Mesozoic
cover, superficial nappes and posttectonic cover complexes. Crus-
tal dissection produced by long termed extensional tectonic regi-
me controlled Alpine Tatric dismembering into individual basement
sheets. The Paleoalpine superficial nappes with their Upper Cre-
taceous and Paleogene cover were disturbed by Neoalpine back
thrust tectonics. Both the Paleogene and Lower Miocene complexes
were incorporated into the Malé Karpaty horst structure during

Middle Miocene, when the Vienna- and Danube Basins opened.

The nappe structure of the northernmost part of the moun-
tains is covered by a sequence comparable with the Gosau Group of
the Northern Calcareous Alps. Similar position in the structure
of southernmore areas is occupated by variegated breccia bodies.
They are characterized by mostly angular clasts derived from lo-
cal material, filled by red argillaceous matrix. The breccias oc-
curing in the Tatric and Fatric units and composed of several ty-
pes of Mesozoic carbonate and clastic rocks (subordinately also
of crystalline schists) with low content of matrix have been. na-

med as the Bartalova Breccia.

The second type of breccia occurs in the terranes built up
of Triassic carbonates belonging to Otscher (? Géller) Nappe.

This type named as the Krzla Breccia consists of angular and se-

mirounded clasts of Triassic limestones and dolomites cemented by
red argillaceous or fine sandy matrix. In several places the al-

ternation of this breccia with dolomitic breccias has been obser-



ved. The KrzTa Breccia is covered by transgressive Late Paleocene
sequence. Cindura (1990,1992) interpreted these sediments as the
fossil products of Prae- Tertiary subaeric karstification preser-
ved in cave cavities. GaSparikova et al., (1992) founded rests of
Early Paleocene nannoplankton and forams in the Kr2la Formation
underlying the Paleogene infilling of the Bukova Depression in

a borehole near the Solosnica village.

Paleogene complex rimming the northwestern part of the Pe-
zinské Karpaty Mts is similar to the infilling of the Central
Carpathian Paleogene basins. However, its base is older and the
faunal associations are closer to the southernmore zones. The se-

quence starts with the Borové Formation consisting of conglomera-

tes, breccias, carbonate sandstones, followed by organodetrital
and organogenic (sometimes biohermal) limestones. It forms also
neptunian dykes penetrating several meters deep into basement.

Following Eocene Huty Formation consists of claystones with in-

frequent, but more-less regular intercalations of sandstones, the

highermost Hrabnik Formation (Oligocene in age) is built of al-

ternating clays and aleurolite layers.

PRE - EXCURSION LOCALITIES

HLBOC VALLEY

Jurassic and Lower Cretaceous strata in the Malé Karpaty Mts
are wusually affected by tectonization, being dissected into
tectonic slices. However, the tectonic block of the Driny Hill
‘yields a possibility to study these beds in mostly original
mutual relations and sequence. The rock wall in the upper part of
the Hlbo¢ Valley near Smolenice exposes almost complete Upper

Jurassic - Lower Cretaceous sequence.
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Middle Jurassic (Upper Bathonian - Callovian) black shales

with silicites correlable with the Ruhpolding Formation are fol-

lowed by red nodular limestones of the Tegernsee Formation. The
lower part of this formation represented by Oxfordian (Fibrata
Zone) micrite and microsparite with Globochaete Microfacies is
separated by 2-2,5 m thick siliceous limestone complex from the
upper part of the "Ammonitico Rosso” beds, consisting of Kimme-
ridgian and Tithonian packstones and wackestones. Intraclasts oc-
cur frequently, several beds pass into limestone microbreccia.
Rich association of microfossils allows to distinguish Kimmerid-
gian Moluccana Zone, Early Tithonian Malmica-, Tithonica- and
Pulla Zones, both subzones of the Middle Tithonian Chitinoidella
Zone and Late Tithonian Praetintinnopsella- and Crassicollaria

Zones.

The Padla Voda Formation consisting of almost massive pale
wackestones to packstones with 1large cherts (Globochaete -
Calpionella and Calpionella Microfacies) represents the
Berriasian Calpionella Zone (with Alpina-, Remaniella- and
Elliptica Subzones) (Michalik et al., 1990). Several layers con-
sist of limestone microbreccia composed of clasts of Tithonian
and Lower Berriasian limestones. The macrofauna occurs rarely,
being represented by poorly preserved aptychi, fragments of be-

lemnites or ammonite nuclei remnants.

The Hlbo¢ Formation is represented by Valanginian - Lower

Barremian well - bedded marly biomicrites (wackestones - packsto-
nes) with abundant cherts and marly intercalations. They contain
microfossils of the Calpionellopsis- and Calpionellites Zones
in the lower part (Borza & Michalik, 1987), the microfauna of the

higher part of the sequence is mostly poorly preserved.



DRINY CAVE

The Driny Cave originated along crossing clefts in Lower
Cretaceous limestone complex of the Vysokd Nappe. Bedding plane
surfaces dipping to NE played only subordinate role being closed
by marly intercalations. The most frequent system of steep NV -
SE right Jlateral strike slips comprises mostly extensional open
dislocations. This system affected also the course of the main
corridor dividing the cave system 1into two parts. The older
corridors follow mormal faults of NNE - SSV direction. This open
system is parallel with the Jahodnik Fault, separating the Driny
Block from the westernmore part of the Malé Karpaty Mountains.
The entrance corridor is parallel with back thrusts separating

partial slices in the Vysoka Nappe.

The substantial part of the Driny Cave formed in thick bed-

ded wackestones of the Hlbo¢ Formation with Tintinnopsella car-

pathica, Cadosina fusca fusca and Colomisphaera vogleri indica-
ting early Hauterivian age. Several breccia intercalations con-
tain intraclasts of Kimmeridgian (Saccocoma sp.), Lower Tithonian
(Parastomiosphaera malmica), Upper Tithonian (Crassicollaria par-

vula), and Berriasian (Calpionella alpina) packstones.

2. Brezovské Karpaty Mts and the Myjava Upland

The Myjava wupland along with the adjacent hilly mountains
are considered to be a continuation of the oil-productive base-
ment of Vienna Basin. This is why the area place an important ro-
le in the correlative studies of traditional oil-productive re-
gions with new prognostic areas. The most important oil reser-

voirs in the Vienna Basin are located in Triassic carbonate com-



plexes.

This fact

makes from the Brezova-

and

the Cachtice Car-

pathian Mts an area attractive for oil prospection.

MYJAVA REGION PEZINSKE KARPATY MTS
AGE
Surovin F. Bradlo Facies Bukovéd Depression
E |PRIABONIAN |menilite shales
0 Huty Formation
C [LUTETIAN Jablonka 2
E Formation
N
E [CUISIAN Priepasné Borové Formation
Hember
P |ILLERDIAN Dedkov Lubina 4,—J—
A Kravarik Member
L Vrch Formation
E |THANETIAN
0 Formation
C |MONTIAN
E non deposition
N
E |DANIAN
Polianka Podlipovec Flysch Mb
MAASTRICH- Bradlo MosnaC Marl  Mewber
S| TIAN Formation | Formation  Siroké Bradlo Lst Mb
E
N Podbradlo Formation
0 |CAMPANIAN 7—7-9
N Kosariska Formation Krzla / Bartalova
[ Breccia Fuo
A | SANTONIAN Hurbanova dolina  Formation
N
Stvernik Marl Member -7
CONTACIAN Ostriez Baranec Sandstone Member
Formation Valchov Conglomerate Hb[—
TURONIAN Pusta Ves Fo |

Lithostratigraphical division of the Upper Cretaceous / Lover Paleogene sequences
in the westernmost part of the Central Carpathians



The Triassic complexes of the Brezova Carpathians have been
traditionally ascribed to the Jablonica Nappe. This presumption,
although not supported by geometrical analysis of the mountain
structure, has been based on facies correlation. It allowes to
select some affinities of this sequence with the StraZov-, Havra-
nica- and Veterlin Nappes of the Central VWestern Carpathians, or
with the Goéller Nappe of the Northern Alps. The detailed mapping,
carried several years ago has shown that several tectonic slices
could be recognized in these mountains. Dobrda Voda 1 borehole
(1190 m deep) penetrated a basinal Middle Triassic sequence with
thick Reingraben Formation in the basement of thick Jablonica

Nappe platform carbonate complexes of equivalent age.

The Brezova Carpathian Mts form an extensive horst like mor-
phostructure emerging through the Miocene and Upper Cretaceous
sedimentary cover. The higher Jablonica Nappe has a simple mono-
clinal structure, distorted by faults. Underlying nappe slice
units crop out in two deformed elevated zones along the border of
the Dobra Voda- and Hradiste Depresions. Strong tectonization and
general vergence proved for back-thrusting movements of the main

shallow marine Triassic carbonate blocks of the Jablonica Nappe.

Triassic complexes of the Brezovd Carpathians are affected
by three systems of transversal faults. The oldest system (N - S,
or NNV - SSE respectively) 1is concentrated near Hradiste pod
Vratnom or near Dobra Voda villages, where it created a series of
narrow slice bodies. The next system (E - V) divides the blocks
with different elevation amplitude. Similar movements created al-
so the Dobrda Voda Depression itself. The post- Oligocene or post-
Savian age could be presumed for origin of all the disjunctive
structures described. The youngest "Sudetian" system (NV-SE: pro-

bably Late Miocene in age) cuts all the structures observed.
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The Upper Cretaceous - Paleogene complexes in the Myjavska
Pahorkatina Upland represent an analogue of the Gosau Group of
the Northern Calcareous Alps, filling the dish-shaped brachysyn-
clinal intermountain depressions. They overlap frontal parts of
the Central Carpathian nappes along inner margin of the Pieniny
Klippen Belt. These complexes closely related to the Gosau facies
are tectonically incorporated in the nappe structure of the Vien-
na Basin basement. They have been affected by the Mesoalpine oro-
genetic deformations, equally as the part of the Paleoalpine Ac-

cretionary Belt at the outer margin of the Central Carpathians.

Upper Cretaceous - Paleogene complexes in the western part
of the Central Vestern Carpathians have been studied more in de-
tail by Salaj (1969); MaheIl (1973); Samuel, Salaj & Began (1980);
Kysela, Marschalko & Samuel (1982), Salaj & Began (1983); Mar-
schalko (1986); Salaj & Priechodska (1987); PlaSienka, Michalik,
Kova¢, Gross & Putis (1991).

The oldest sediments of +the Late Cretaceous sedimentary me-
gacycle are represented by fresh-water oncolitic limestones (Pus-

ta Ves Formation). They occur in two areas of the Central Carpa-

thians: NE termination of the Malé Karpaty Mts (Brezovské and
Cachtické Karpaty Mts) and in the Spi$-Gemer Ore Mts (mainly the
Stratena Mts). They accompain two areas with rests of Senonian
marine sequence. The distribution of these rocks is not congruent

with the configuration of the successive Gosau basins.

I. Three outcrops are known in the Brezovské- and Cachtické
Karpaty Mts area. The first one, Hrdlakova Skala, V from Cachtice
has been erroneously attributed to the Triassic by Hanacek
(1954). Brown oncolitic limestones overlie the Anisian Gutenstein

Limestone here. The second outcrop is known near the Cernik

11



gamekeeper'’'s cottage N from Chtelnica, the third one is situated
on the Mlade Haje Hill SE from Pusta Ves, N from Ko¢in (both were
described by Mello in Salaj et al., 1987). Pebbles of these 1i-
mestones were found in the Coniacian Valchov Conglomerate on the
stratotype locality (Borza 1962) and in Karpatian Jablonica Cong-
lomerate at the Prievaly, Lipovec and MnisSek localities as well
(MiSik 1986). The limestones contain characeans, but no represen-

tatives of Munieria.

IT. Three occurences have been found in the Spi$-Gemer Ore
Mts area, Stratend Mts. Brown partly oncolitic limestones overlie
the substratum with disconformity S from Betlanovce (Mahel 1967),
or S from Spissky Stiavnik (Perzel 1964 ex Mello 1967). Brown al-
gal limestones cover Anisian Gutenstein Limestone in front of the
DobSina Ice Cave entrance (Bystricky 1978). They contain Munieria
grambasti sarda erroneously considered by Bystricky (l.c) as Ear-
ly Cretaceous species. Munieria-containing pebbles occurs also in
Upper Santonian/Lower Campanian conglomerates and in the Eggerian
conglomerates near Chvalova (40 km to the §; Misik & Sykora
1980) .

The Pusta Ves Formation is represented by brown biomicritic
limestones with ostracods, gastropods, algae (Munieria and other
characeans, as well as with several new fresh-water taxa). Cracks
and desiccation pores occur frequently. Almost complete lack of
terrigenous admixture indicates the sedimentation in shallow la-
kes on a pediplained surface. Such a conditions have arisen after

Middle Cretaceous Austrian nappe transport and extensive erosion.

Fresh water origin of the Pusta Ves Limestone was indica-
ted also by isotopic analyses of Kantor & Misik (1992) from the
Hrdlakova Skala locality (813C = -9,49 %., &18c = -7.87 %.).

Another indicator of fresh water environment, the alga Munieria

12



grambasti sarda was described from Sardinia (Mid Cretaceous:
Cherchi et al., 1981), from Eastern Alps (Late Santonian / Early
Campanian: Schlaginweit & Vagreich 1992), from Hungarian Transda-
nubian Midmountains (Late Santonian/Early Campanian: Gellai &
Toth 1982), from Slovakian Stratenia Mts (? Coniacian / Santonian:
Bystricky 1978) and from Roumanian Borod Basin (Coniacian / Early

Santonian: Dragastan 1978).

The Gosau-like Brezova Group sequence in the Myjava region
starts with conglomerates with red matrix. Their sedimentological
features point out to facies of braided rivers and subaerial del-

tas. This basal Valchov Conglomerate Member of the Ostriez Forma-

tion lies trangressively on an eroded surface of the Triassic

carbonates of the Jablonica Nappe.

The conglomerates contain local material derived almost ex-
clusively from carbonate rocks. In the Brezovské Karpaty Mts
(Brezova province) they contain mostly the Triassic and Liassic
rocks. Besides these basemental rocks, pebbles of freshwater
Schizophyta limestones derived from the former border margin of
sedimentary basin occur sporadically. The localities situated in
the proximity of the Pieniny Klippen Belt (Cachtické Karpaty Mts,
Bzince province) contain also some pebbles of "exotic" rocks re-
deposited from the "Upohlav" conglomerates: rhyolites (max. 8 %,
max. diameter 25 cm), rarely basic volcanics, pebbles of grey si-
liceous conglomerates with clasts of vein quartz and quartzites
(max. diameter 30 cm), Urgonian limestone with rare chromspinels
and pebbles of Mid-Cretaceous clastic rocks with partially euhed-
ral quartz with zonally arranged inclusions. The pebbles of Barm-
stein Limestone with Upper Jurassic shallow water microorganisms
(Protopeneroplis striata, Anchispirocyclina lusitanica, Clypeina
jurassica) represent an interesting local component cropping out

only in the Cachtické Karpaty Mts in the Slovakian territory. The
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matrix is characterized by small rock fragments (dolomitic litho-
clasts being dedolomitized); echinoderm skeletal fragments and

chalcedony spicules of the Silicispongae occur rarely.

The boundaries of the Valchov Conglomerate are heterochro-
nous. The localities near Brezova are Early Coniacian in age
(higher members contain Coniacian foraminifers), while an inter-
calation with Campanian microfauna has been described E of Bzince
by Borza (1962).

The Valchov Conglomerate can be laterally substituted by
a thin layer of dolomitic breccia. In other parts of the ancient
dolomitic seashore lacking streams or deltas, the Baranec Sand-
stone lies directly on the substratum. The southernmost erosional
relicct of the Senonian sequence near Rozbehy contains Upper Cam-
panian carbonate conglomerates and breccias with Orbitoides tis-
soti (Kohler & Borza, 1984).

The Valchov Conglomerate is an equivalent of the Kreuzgraben
Formation, but probably also of the lower part of the Streiteck
Formation of the Gosau Group.

The conglomerates are overlain by the Baranec Sandstone

Member. The sequence, 50 - 150 m thick, consists of thick bedded
(250-400 cm) coarse indistinctly graded sandstones to microcon-
glomerates. They represent sedimentary rhythms terminated by 20
- 30 cm bed of fine grained sandstone with parallel or wavy bed-
ding. The higher part of the sequence contains more frequent or-
ganic debris. It pass laterally into sandy limestones with Acta-
eonella gigantea. Heavy mineral spectrum (Salaj & Priechodska
1987) is dominated by tourmaline, magnetite and ilmenite. Zircon,
rutile, chlorite, chloritoid, amphibole and limonite occur subor-

dinately, zoisite and garnets are rare. Oberhauser (1968) stated

14



the presence of chromite.

Top part of the Ostriez Formation is formed by the Stvernik

Marl Member (150 m) with Late Coniacian foraminiferal fauna: Mar-

ginotruncana angusticarinata and Segalia deflaensis (MaheTl et
al., 1987). Planktonic forms prevail (90 %) over benthic orga-

nisms (ostracods, etc).

The Hurbanova Dolina Formation is represented by 500 - 600

m thick sequence of alternating graded calcareous sandstones,
sandy marls and sandy limestones. It contains foraminiferal mic-
rofauna of the Sigalia carpathica-, Ventilabrella decoratissima-
and Globotruncanita elevata - Ventilabrella alpina Zones, rich
nannoplankton assemblage of the Tetralithus obscurus Zone (Began
et al., in GaSparikova & Salaj 1983), gastropod horizons and coal
seams (Salaj & Priechodska 1987). Mentioned authors correlated
this formation with the Grabenbach Fm of the Northern Alps. Des-
pite of brackish/limnic character of sedimentation of its upper
part they supposed sedimentary depth up to 3000 m. The associa-
tion of heavy minerals is characterized by tourmaline, rutile,
zircon, ilmenite, magnetite and chromite. Hyperstene, staurolite,
zoisite, chlorite, chloritoid, pyrite and limonite occur subordi-

nately, amphibole, epidote and garnets are rare.

Lower Campanian Ko$ariska Formation is characterized by va-

riegated (mostly red) marls with foraminiferal microfauna ("glo-
botruncana biomicrite") dominated by planktonic forms of the Glo-
botruncana arca Zone. The rich nannoplankton assemblage corespond
to the Lower Campanian Broinsonia parca Zone (Began et al., in
Gasparikova & Salaj 1983). The formation up to 50 m thick resemb-
les the Puachov Formation (Malinowa Formation of Birkenmajer
1977) . or the Alpine Nierental Formation. The association of hea-

vy minerals consists of garnets and chromite.

15



The Upper Campanian and Maastrichtian flysch sequences have
high content of carbonate. They comprise calcarenite sandstones,
sandy Orbitolina limestones, microconglomerates with "exotic peb-

bles" and [Inoceramits marlstones.

The Podbradlo Formation (500 m) consists of calcarenite
sandstones and /noceramus marlstones with Middle Campanian (Glo-
botruncana arca) and Lower Maastrichtian (Globotruncana falso-
stuarti) foraminifers, rich nannoplankton and with microconglome-
rate layers. The latter contain pebbles of mica schists, phylli-
tes and diabases. The association of heavy minerals is dominated
by zircon, rutile, limonite over hyperstene, epidote, tourmaline,
chlorite, chromite, ilmenite and magnetite. Zoisite, garnets,

staurolite and biotite occur rarely.

The Bradlo Formation (200 m) starts with clastic limestones

(Siroké Bradlo Member) passing into the Mosna¢ Marls Member and
being terminated by the Podlipovec Flysch Member. $iroké bradlo

Member contains rare tourmaline, garnets and disthene. The Podli-
povec Flysch is rich in tourmaline, zircon, magnetite, limonite.
Epidote, zoisite, garnets, rutile, chlorite, apatite and ilmenite

are rare.

The younger formations crop out in three separate facies
belts:

1. The external zone of the basin (Surovin Facies Belt) is cha-
racterized by special marly development with fine grained sandy
intercalations on the base and with rich foraminiferal microfauna

called as the Polianka Formation. It is 300 - 450 meters thick.

HM association is characterized by the dominance of zircon, ruti-

le, tourmaline, chlorite, magnetite, limonite over other mine-

16



rals. Chromite is rare. Early Tertiary development in the mentio-

ned zone is characterized by the Mid Paleocene Dedkov Vrch Forma-

tion (500 m) consisting of organogene sandstones and coralgal 1i-

mestones alternating with marls. The Jablonka Formation starts

with red clays with agglutinated microfauna and continues by fine
rhythmic flysch. It is 300 - 400 m thick, passing to shales of
"menilite" type. Garnets, zircon and ilmenite prevail in the HM
association over hyperstene, zoisite, rutile, apatite, biotite.

chlorite and chromite.

2. The Paleogene sedimentation in the central part of the
Myjava Basin is characterized by variegated clastic sequence of
the Lubina Formation (800 - 1000 m).

3. In the proper Bradlo Facies Belt, this formation used to
be divided into the Kravarik Conglomerate Member (200 - 300 m)
and the Priepasné Flysch Member (200 - 300 m). The Kravarik Con-

glomerate contain similar heavy mineral association as the Zwie-

selalm Fm of the Eastern Alps.
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EXCURSTION ROUTE

Locality No.1

PUSTA VES near Prasnik, Brezova Mts

Small rocky outcrops in the Mladé Haje woody ridge, SE from
the Pustd Ves settlement are built of brown oncolitic limestones
of probably ? Turonian/Coniacian age. They contain ostracod and
gastropod shells, dolomite lithoclasts, but no terigenous admix-
ture. Algal nodules attain size of several centimeters in diame-
ter. The limestones rest on the Triassic Vetterstein Dolomite be-
ing in tectonic contact with 2 Eggenburgian clastics. The suppo-
sed age of Late Turonian - Lower Coniacian resulted from finding
of pebbles of these rocks in the Coniacian Valchov Conglomerate
(Borza 1962). The locality was described by Mello (in Salaj et
al., 1987).

Locality No.2

VALCHOV MILL, near Brezova

The escarpment of the road Jablonica - Brezova exposes the

contact of the Coniacian Valchov Conglomerate with the underlying

Upper Triassic Hauptdolomit of the Jablonica Nappe. Dolomite cyc-
les have fine clastic base, indistinct detrite bands and occasio-
nal pseudomorphs in the middle part, being terminated by loferi-
tic algal mat lamination. The Valchov Conglomerate starts with
unsorted dolomite breccia alternating with yellow clayey interca-
lations. The main part of +the conglomerate body consists of well

rounded clasts of local material with red matrix.
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Locality No.3

BARANEC QUARRY, near Brezova

Quarry at the foothills of the Brezovské Karpaty Mts exposes
the contact of Triassic dolomite sequence of the Jablonica Nappe

with the Coniacian conglomerates named as the Valchov Conglomera-

te Member. The conglomerate predominantly consisting of dolomite
pebbles (up to several tens of cm in size) is gradually fining up
to sandy marls. The conglomerates are overlain by the Upper Co-

niacian Baranec Sandstone Member (50 - 150 m thick). Its lower

part, lacking in forams, was deposited in shallow neritic, while
the higher part, rich in benthic and planktonic organisms sedi-
mented in deeper neritic zone. Sandstones laterally pass into

sandy limestones with Actaeonella gigantea and A. laevis.

The Coniacian sediments are massive, but some indications
show that the beds are relatively steeply dipping, what could be
explained by tectonic movements after deposition of the Coniacian

sequences.

Dolomite basement is penetrated by a dense fault systemes.
Shear faults of ENE - VWSV direction with horizontal striation,
steeply dipping to the S, are dominating. One of these disloca-
tions cuts the Valchov Conglomerate. The striation on the slicken
sides indicates left lateral character of the movements. Marko
(1987) stated the presence of pinnate structures (i.e. generated
by movements at a horizontal strike slip) in the quarry. They are
mainly shear - dislocations dipping to WSV with oblique striation
inclined to NV. He interpreted them as a reverse faults generated
by horizontal strike slip at the ENE - VSV system. Steep tensio-

nal dislocations of NE - SV direction are also discernible for-
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ming an angle of about 30 © with the horizontal strike slips.
Thus, the original transgressive contact of the Gosau Group se-
quence with the dolomite basement is modified by left sided hori-

zontal strike slip.

Locality No.4

PODBRADLO, Bradlo Hill slope

The stops 4 and 5 are situated along the road from Brezova
to the monument of famous Slovakian astronomer and politician,
general M.R.Stefanik, one of the founders of the Czechoslovakian
State. The road cuts Santonian and Campanian shaly sequence of
the Hurbanova Dolina-, KoSariska- and Podbradlo Formations. Howe-
ver, the exposures are very poor and they not allow any possibi-
lity to study the lithology and sequence stratigraphy. The last
unit mentioned above, the Podbradlo Formation, crops out in small
ravine. It consists of 600 m thick gray-green marl sequence with
intercalations of blue-grey calcareous sandstones and conglomera-
tes with orbitoid foraminifers. The microfauna consisting of both
planktonic and benthic foraminifers (Globotruncana arca rugosa
Zone) and nannoplankton is extremely rich (Began et al., in Ga$-
parikova & Salaj 1983). The formation follows after red and va-
riegated marls of the KosSariska Formation, passing upwards into

the Siroké Bradlo Limestone.
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Locality No.3

BRADLO HILL near Brezova

Flat surface of the Bradlo Hill has been formed on the bio-
sparitic Siroké Bradlo Limestone. This several tens meters thick
formation consists of organodetrital and coarse clastic limesto-
nes and conglomeratic breccias. The lithoclasts were derived {rom
older (mostly Triassic) carbonate sequences. The range of their
size is from 0,3 to 30 mm. The limestone beds are 15 - 30 cm
thick. The bioclasts are formed by fragments of rudists and oy-
sters (up to 30 %).

Kéhler (1962) determined Late Campanian species Orbitoides
media media, O.m. megaloformus, and Pseudosiderolites vidali from
the type locality. Early Maastrichtian age of the higher part of
the sequence is indicated by Orbitoides apiculata plana, 0. a.

gruenbackensis, 0. gensacicus, etc.

Siroké Bradlo Formation is covered by the Mosnac¢ Marls cal-
led previously as "Inoceramus Marls". They Early Maastrichtian
age is proved by the occurrence of Globotruncana falsostuarti.

The marls fill a relief depression.
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Locality No.§

HROMBABA HILL, Bradlo

Bioclastic limestones with variable amount of Triassic dolo-
mite litoclasts and transitions to fine-grained breccias may be
observed in the outcrop. The layers are to 20 cm thick. Vell sor-
ted biosparites with rare larger fragments of rudists (Kiihn and
Andrusov 1942, p. 455) quoted Durania cf. austinensis form A from
here). They also contain bivalvian fragments, larger foraminifera
- Orbitoides media media, Pseudosiderolites vidali, agglutinated
benthonic foraminifera, sessile foraminifera (Planorbulina creta-
cea), rare Globotruncana sp., bryozoans, coralline algae, plates
and spines of echinids, ostracods, Pieninia oblonga etc. Rarely
partial silicification of organic remains and chert nodules may

be seen.

The Siroké Bradlo Limestone were interpreted as the product
of temporary shallowing after the deposition of Podbradlo Flysch
Formation foregoing the sedimentation of inocerams bearing Mosnac
Marls. The gradual passage from the underlying flysch and total
lack of bioherms may indicate allodapic transport from destructed
rudist banks (corals are not present) into relative deep water
environment. On the other hand, well developed bedding, absence
of gradation and lack of clayey matrix does not support it. Howe-
ver, poor exposition of the sequence makes the solution of this

problem impossible.
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Locality No.7

KOSARISKA, near Brezova

The road cut N above the Kosariska village exposes the se-
quence of red marlstones with occasional thin intercalations of
fine grained sandstones named according to this locality as the
Kosariska Formation. Dipping of the beds is 30/30°. Rich Early
Campanian foraminiferal microfauna (Globotruncana arca, G. bullo-
ides, G. fornicata, Globotruncanita elevata, etc.) and nanno-
plankton assemblage (Broinsonia parca, Cretarhabdus conicus, C.

crenulatus, etc.) have been described by Gasparikova & Salaj
(1983).

Locality No.8

SIROKE BRADLO HILL, between Kosariska and Polianka

Coarse grained biodetrital limestones with abundant small
lithoclasts of carbonates and exotic rocks (localy even transi-
tion to microconglomerates and fine grained breccia) crop out in
small abandoned quarry in the Siroké Bradlo Hill. They contain
abundant large Late Campanian - Early Maastrichtian foraminifers
like Orbitoides media media, O.m. megaloformis, Pseudosiderolites
vidali (Kohler 1962), and rudist shell fragments similar to the
Hrombaba locality.

27



Locality No.9

PRIEPASNE, near Ko&ariska

Polymict conglomerates with exotic pebbles alternate with
coarse grained sandstones in a small bushy ridge above the "U Ko-
peckych” settlement. The conglomerates contain well rounded pebb-
les of Mesozoic carbonates, clastic rocks, rhyolites, basic vul-
canics of various structures etc. Blocks of Paleocene biohermal
limestones containing Discocyclina seunesi attain maximum of si-
ze. This lithotype, similar to the Kambithel Limestone, represents
an index for distinguishing of Upper Cretaceous and Paleogene 1i-

mestone sequences in this area.

Quantitative evaluation done by MiSik & Sykora shows that
the carbonates form 47,1 % of the pebble association (34,9 % of
limestones, 21,7 % of dolomites); clastic rocks present 40,1
% ( 19,8 % of quartzites, 17,5 % of sandstones and greywackes, 0,
9 % of conglomerates); volcanics form 10,9 % (8,5 % of basics, 2.
4 % of acid types); vein quartz is represented by 1,9 %. No gra-

nitoids nor metamorphic rocks were found.
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2nd day: CENTRAL WVESTERN CARPATHIANS

Geological structure of the StréaZovské Vrchy Mts

This extensive, dissected mountains range fringes the left
side of the Vah River Valley between the towns of Zilina and
Trenc¢in. The Jastrabie Saddle separates this mountains from the
Povazsky Inovec on the south, while the Fackov Saddle divides it
from the Lucanskda Fatra on the east. The relief of the mountain
range is moderate, its altitude attains 250 to 1014 m above the
sea level. The streams issuing in the Strazovské Vrchy Mts (Raj-
Cianka, Pruzinka, Mojtin, Podhradie and Teplic¢ka brooks) are
drained mostly into the Vdh River. The streams issuing on their
southern slopes (Nitra, Nitrica, Tuzinka, Belanka, Radi$a, Bebra-

va brooks) flow through the Banovce and Horna Nitra Basins.

The StrdZovské Vrchy Mts is a typical Central Carpathian
("core" mountain. Its geological structure may be traced in
a large area (almost 3000 kmz). The Strazovské Vrchy Mts exposes
frontal parts of Central Carpathian nappe units. Substantial part
of these superficial nappes consists of the highest parts of Me-
sozoic sedimentary sequences, which slided gravitationally for-
ward during last stage of the nappe movement. This is why the
Cretaceous sequence is mostly well represented in many units. Mo-
reover, digitated structure of the nappes enables to follow late-

ral changes of Cretaceous sediments more widely.

The deepest structural levels are exposed assymetrically in
the southeastern periphery of the mountains (although Mesozoic
masses are exposed also along very southern margin of the crys-
talline in the mountain range of Roko$ and Drierfovy Vrch). Exter-
nal NV margin comprises imbricated Mesozoic masses of almost all

Central Carpathian tectonic units from the Tatric cover through
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the Bela- and KriZzna nappes of the Fatric, the Manin Unit, the
Cierny Vah-, Biely Vah- and the Bebrava sequence of the Hronic
Cho¢ Nappe, to the StrdZzov Nappe, equivalent to the high Austro-

alpine units.

The Austrian nappe structure characterized by many partial
imbrications and digitations in the frontal part of the nappes
was repeatedly deformed into moderate synclines after
post-Paleogene folding, the masses of the Cho¢- and StraZov nap-
pes being affected by back overthrusts. In the latest stage, the
area was dissected by a system of NV-SE and NNV-SSE transversal
normal faults and strikes concealing the course of original zonal
structures. The mountains structure is rimmed on NV by Paleoalpi-
ne Accretion Belt, composéd of imbricated thick Upper Cretaceous
and Paleogene "wildflysch" complexes with olistolites and tecto-
nic slices of older rocks. On the northeast, north and west, the
mountains is rimmed by Rajec-, Zilina-, Puchov- Ilava- and Tren-

¢in Basins, filled by Tertiary sediments.

The Tatric Mala Magura sequence commences with the Scythian
LiZna Formation covered by a huge complex of the Triassic lime-
stones, dolomites and terrigene clastics. Jurassic complex of
dark limestones, shales and silicites is followed by Berriasian
- Valanginian cherty limestones. It is presumed that the Hauteri-
vian - Aptian beds underwent Early Albian erosion. Albian shaly
sequence of the Poruba Formation contain large bodies of paracon-

glomerates.

The Manin Unit, is regarded either as a marginal Tatric ele-
ment detached from its basement and affected again by the Lara-
mian orogeny, or as the proximal part of the Krizna (Fatric)
Unit. Its Lower Cretaceous sequence in Neocomian facies develop-

ment is lying on Upper Jurassic Ammonitico Rosso limestone com-
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plex. Berriasian - Barremian pelagic limestones are covered by
products of Upper Barremian - Aptian - Lower Albian "Urgonian"
platform carbonates. Limestone sequence is terminated by hard
ground, followed by pelagic Butkov Marls. These marls are the
first member of a thick Upper Cretaceous flysch sequence, which
has been probably already deposited on a mobile substrate thrust

into the Paleoalpine Accretionary Belt.

The Beld Unit represents a zone of nappe slices at the mar-
gin of Fatric Superunit. It comprises a continuous sequence of
Triassic and Jurassic sediments. The Neocomian sequence is inter-
rupted by sedimentary gaps during Late Tithonian and Valanginian
/ Early Hauterivian. Dark marlstones with pyrite concretions and
Late Hauterivian belemnite fauna and microfauna are overlain by
"Urgonian" slope limestone complex, penetrated by a system of
neptunian dykes. It is followed by black Lower Albian limestones,

followed by Butkov marls.

The Zliechov Sequence forms the substantial part of the
KriZzna Nappe Unit. Triassic sequence is usually tectonically re-
duced in frontal part of the nappe body. Thick Jurassic sequence
is represented by hemipelagic and eupelagic facies. Berriasian
biancone-type Osnica Limestone is covered by thick Valanginian

- Barremian marly limestone complex of the Mraznica Formation.

Aptian - Lower Albian black PaArnica Formation contains intercala-
tions of paraconglomerates, slumped bodies, basic volcanics and
tuffites. It it overlain by Albian - Cenomanian flysch - like Po-

ruba Formation.

Cho¢ Nappe sequence consists mostly of Triassic carbonate
sequence. However, the frontal parts of the nappe exposed here
contain also preserved Jurassic and Lower Cretaceous sediments.

They are represented by Tithonian - Berriasian biancone - type
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limestones, followed by Valanginian well bedded cherty limestones

and then by Hauterivian marls with aleurolitic intercalations.
Higher (Strazov) Nappe forming the highest (Triassic lime-

stone) peaks of the mountains, does not contain any Jurassic and

Cretaceous rocks.

Locality No. 10

STRAZOVCE SECTION

The section exposed by road escarpment between the villages
Zliechov and Ciémany in the central part of the StraZovské Vrchy
Mts well documents relatively deep pelagic development of Upper
Jurassic and Lower Cretaceous carbonates. Upper Jurassic deposits
in the Zliechov type sequence are represented mostly by the

Steinmiihl Formation, consisting of reddish nodular limestones of

Ammonitico Rosso Facies.

In contrary, the Jasenina Formation represents Upper Juras-

sic deposits in the StrazZovce section. It is built of schistose
marly limestones and marlstones, belonging to the Moluccana-,
Malmica- and Crassicollaria Zones. On the other hand, both the
mid Tithonian Chitinoidella- and early late Tithonian Praetintin-

nopsella Zones have been not proved.

The Berriasian sediments are represented by thick- bedded
micrite limestones with scarce, poorly preserved macrofauna (ber-
riasellid ammonites, lamellaptychi and indeterminable belemnites)
and with abundant calpionellids of the Calpionella- and Calpio-
nellopsis Zone. This "biancone"” limestones, partially equivalent

to the Pieniny Fm, was named here as the Osnica Formation.
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Figure 6.: A sketch of the StraZovce section (in the middle): Ckp
- Carpathian Keuper, FF- Rhaetian Fatra Formation, KF- Hettangian
Kopieniec Formation, AG- spotted limestones of the Janovky
Formation. The other abbreviations explained below.

Detail 1: Slump character ot the boundary between Adnet Fm
(AL) and Aalenian thick bedded limestones (X) covered by the Ruh-
polding Fm (HG). ;

Detail 2: Hauterivian sequence of the Mraznica Fm (SL) with
intercalations of the StraZovce turbidites (T). The sequence is
covered by Barremian cherty limestones (CL).



The Mraznica Formation is composed of well bedded argillace-
ous limestones with characteristic bioturbation and thin marly

intercalations. Beds of the Nozdrovice Breccia contains limestone

clasts derived from the underlying Berriasian limestones. Mrazni-
ca limestones contain Valanginian and Hauterivian nannofossils
and microfossils of the Calpionellites- and Tintinnopsella Zones,
abundant aptychi, ammonites and belemnites enabling zonal divi-
sion (Lamellaptychus mortilleti, L. didayi, L. seranonis, Crioce-

ratites sp., Duvalia dilatata, D.lata, etc.).

A distinct complex of rhythmical builded organodetrital,
cherty and marly spotted limestones with marly intercalations is

called the Strazovce Formation. Calciturbidite beds are indis-

tictly graded, often accompanied by chert horizons. They attain
thickness 15 - 200 cm. Clasic quartz grains and authigene quartz
and feldspar crystals occur seldomly. Reworked organic remnants
form the major constituent of the rock: crinoid ossicles, bivalve
shells, echinoid spines, uniserial bryozoans, solenoporaceans,
forams and rare Cadosina fusca cieszynica and C. semiradiata ol-
zae. The age of calciturbidites has been estimated as early late

Hauterivian.

Overlying well bedded marly limestone with Upper Hauterivian
belemnites and spotted cherty limestones with barremitid ammoni-

tes belong to the higher part of the Mraznica Formation.

The sequence is cut by fault, dividing it from the marly

complex of the Albian Poruba Formation.
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Fig.7
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Locality No. 11

ZLIECHOV VALLEY

Rock walls in the right slope of the Zliechov Valley appro-
ximately 0.5 km below the Zliechov village expose lower part of
the Lower Cretaceous sequence of the Vapenica digitation of the
Zliechov Unit (KriZna Nappe). The major part of this rocks is

formed by special development of the Berriasian Osnica Formation.

The base of the exposed sexuence consists of grey thick bed-
ded micritic limestones. Brecciated limestone with micritic mat-
rix crops out in the steep wall. The clasts attain diameter of
5 to 500 mm. Thickness of the breccia body is 12 meters, higher
breccia beds are disturbed by synsedimentary slumping. Both the
limestone clasts and their matrix contain the same microfossil
association dominated by Calpionella alpina. The breccia body

represents probably a channel filling in deep slope environment.

Gray thin bedded cherty micritic limestones (wackestones)
with occasional oblique and cross laminated layers follow above
it. They are several tens (up to hundred) of meters thick. The
higher part of the sequence contains intercalations of microbrec-
cia limestones (sometimes with indistinct gradation). One of them
consists of flat clasts and contain sole coral fragments. Badly
preserved ammonites (probably Berriasella sp.) have been found in

the topmost layers of the section.

Breccia beds with similar composition, named as the Nozdro-
vice Breccia occur in several sections of the Zliechov Unit in
the StraZovské Vrchy Mts. Their age is Berriasian to lower Valan-

ginian. The clasts are mostly derived from the underlying or con-

36



temporaneous limestone beds, clasts of shallow marine limestones
are extremely rare (if compared with Valanginian and Hauterivian
turbidite layers composed mostly of the fragments of shells of

shallow marine organisms and terrigenous detrite).

Equivalent rock type has been found also in other areas and
units (Vysokd Unit of the Malé Karpaty Mts., Butkov section of
the Manin Unit) of central Vestern Carpathians, but also in Quter
Carpathian Klippen Belt (Kysuca Unit) and in other mountains ran-
ges (Mecsek Mts in Hungary, Ybbsitz Zone of Eastern Alps in Aust-
ria). Peculiar type of Berriasian breccia has been observed in
the Inovec Unit of the Povazsky Inovec Mts., which contains not
only limestone clasts but also fragments of crystalline rocks in

biomicrite matrix with calpionellids.
The Nozdrovice Breccia documents denivelation of the sea

bottom due to Late Cimmerian tectonic activity and subsequent

erosion of edges of faulted blocks.

Locality No. 12

BUTKOYV QUARRY

Butkov- and Kalisc¢o Hills form expressive dominants, moun-
ting over the Neogene Ilava Basin in the middle Vah Valley. They
are build up of the Manin Unit strata, forming the very margin of
the central Vestern Carpathian block in this area. Lower Cretace-
ous sequence is exposed here by a big quarry of the Ladce cement
factory in NV slope of the Mt. Butkov. Reference sections of four
lithostratigraphic units (Ladce-, Kali§c¢o-, Luckovska- and Poho-

rie Formations) are localized here.

37



Fig. 8

OV

=B
o
g % @
GOR. - v, Poland E M M
- wey 20
Yo 5 v L m m.
- Nt c . =t
S, ®PRAGUE ™~ Na., 2 < |2
Y, BOHEMIAN MASSIF % o
.J.J 4, : .4\,\‘3.\ z
., - "
BRG. Sh. o WC - BANSKA | S
- N fE ¢ <
EAST R BRATISLATA L -
Austria T Hungary @ -
||||||| (=]
c v JeRnEnTIEY Shn SR o < o
LADCE oS e gy SHEULONG o <
o
- [=1
25 A z |3}
e <
30 FET T 5
s E w |
36 x |@
A x |
%= < 1O
B G
e =111 S L3
PR =D dlayicky = S -
e DL E G LT wE bl
T e e - 0 —_
s e S E > |a
= Bukoving o e
2 H T it e | |
@ i~ Urbanized region w
T
Dm- Quaternary deposits T i > |y
@ulxlm:u Mappe ,m o < W
L ge T
mhlmc?oe. % Belusske Slatiny Formations 0 E et pinn 7
L L
D s - Manin Formation & Podhorie Formation =92 .m H
. it ; s y o ZzZ|8
Mmurcnroqmra Formation & Kalisco & Ladce % Mraznica Formation | E me
F
BFd 7 - Tegernsee Formation 3 g 19
e . . B V.Berr
V7//48 - Ruhpolding Formation S b
[ 9~ Trlianska Formation Tangmie Tithe-




Upper Jurassic complex of red nodular limestones is divided
by an intercalation of Oxfordian yellowish green ("banana") ra-

diolarites onto two formations. The Niedzica Formation contains

globuligerinid forams, globochaetes, abundant filaments and poor-

ly preserved belemnite and ammonite fragments. The Czajakowa Ra-

diolarite Formation yielded rich association of Oxfordian radio-

larians. The microfossil content of the upper part of the "Ammo-

nitico Rosso", Czorsztyn Formation allowed to recognize the Kim-

meridgian Moluccana-, early Tithonian Malmica-, Pulla-, Tithoni-
ca, mid Tithonian Dobeni-, Boneti, and late Tithonian Praetintin-

nopsella- and Crassicollaria Zones within it.

The Ladce Formation represents late Berriasian (Remaniella-
and Elliptica Subzones) and early Valanginian (Calpionellopsis
and Calpionellites Zones). This fact, as well as the presence of
frequent Tithonian and Lower Berriasian clasts in the basal brec-
cia indicates important erosion of underlying rock strata and
stratigraphic gap prior to the sedimentation of this formation.
Vell bedded pale grey nannocone biomicrites were named as "sub-

lithographic limestone"” by local geologists.

Gray inconspicuously spotted limestones with disseminated
tiny cherts form the lowermost beds of the Mraznica Formation.
Predominant lithotype of this units consists of brown gray and
gray marly heavily bioturbated bimicrite wackestones with Cadosi-
na fusca, C. semiradiata, Stomiosphaera echinata, S. wanneri, Co-
lomisphaera vogleri, C. heliosphaera and Tintinnopsella carpathi-
ca. Hedbergellid forams occur sporadically, radiolarians are cal-
cified, the composition of nannoplankton association is similar
to the Ladce Fm. Rich ammonite, belemnite and aptychi fauna date
late Valanginian to lower Hauterivian age of the Mraznica Forma-

tion.

39



The lower part of the Kalisc¢o Formation consists of well

bedded biomicrite wackstones with countour cherts. They contain
rich and diversified radiolarian association of late early Haute-
rivian Mirifusus chenodes Zone. The macrofauna is represented by
well preserved belemnites, and ammonites. The upper part of the
formation is formed by brownish grey limestones with diffuse dark
cherts. Typical late Hauterivian nannoconid association, ammoni-

tes and aptychi occur in these beds.

The Luckovskd Formation is build of yellowish weathering

well bedded brownish gray marly biomicrites (wackestones) with
big loaf 1like chert nodules and marly intercalations. They con-
tain rich association of belemnites, sponges, echinoids, brachio-
pods, ammonites and fish teeth. Microfauna is represented by hed-
bergellid forams, radiolarians, Stomiosphaera wanneri, nannoco-
nids, siliceous and sponge spicules. Limestone clasts occur fre-
quently, the higher beds are locally deformed by slumping. Belem-
nite and sporadic ammonite fauna permits to range these beds with
Lower and upper Barremian. On +the other hand, radiolarian micro-

fauna is closer to the Hauterivian association.

The Podhorie Formation begins with limestone breccia arran-

ged in graded strata. Clasts consist of organodetritic as well as
Barremian to middle Aptian micritic limestones, cherts, rarely of
fragments of basic extrusives and tuffs. The erosive boundary
with the Luackovska Formation indicate progradation of slope sedi-
ments of the originating carbonate platform through a pelagic
carbonate ramp. The formation reaches thickness of 65 - 75 m. The
upper member, consisting of bedded bituminous organodetritic li-
mestones with blackish gray cherts (arranged sometimes in Thalas-
sinoides- type galleries), is locally silicified. Fragment of bi-
valve shells, crinoid ossicles, hedbergellid, mioliolid and orbi-

tolinid forams are frequent. These limestones pass upwards into
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organodetritic limestones of Urgonian carbonate platform of Ap-
tian - Lower Albian age. The carbonate sequence is terminated by
hard ground with numerous borings of benthic organisms and cove-

red by ferrugineous and stromatolitic crust.

Upper Albian - Cenomanian Butkov Formation is formed by

thick pile of brownish glauconitic marls and marlstones with spo-
radic thin aleurolitic intercalations. They contain Late Albian
nannocones of the Eiffelithus turriseiffeli Zone and mid Albian
- mid Cenomanian planktonic foraminifers Thalmaninella ticinen-

Sis.

Locality No. 13

POLOMETC QUARRY

Abandoned quarries at the Polomec Hill near Lietavska Lucka
village (now part of Zilina) occur at the very margin of the
Strazovské Vrchy Mts. The exposed lLower Cretaceous carbonate se-
quence belongs to the Zliechov Unit of the Krizna Nappe. The se-
gquence studied can be divided into four lithostratigraphic units,

as follows.

Turbiditic complex similar to the trazovce Formation con-
sists of grey and brownish, fine grained sandy limestones (mic-
rosparite to sparite with micritic intraclasts). Quartz grains,
feldspars (also authigenic), fine muscovite flakes, biotite and
chlorite are less common. Accessory zircon and tourmaline occur
sporadically. Organic remains are represented by crinoid colum-

nals, broken bivalve shells and bryozoan fragments. Tintinnopsel-
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la carpathica, Stomiosphaera echinata and ostracods occur in mic-
rite matrix. The upper part of turbidite cycles is formed by pel-
micrite and pelmicrosparite with glauconite and pyrite. This com-

plex is probably of early late Hauterivian age.

Violet- grey marly biomicritic limestones of the Ptychoceras

Beds with spotted nannocone biomicrite intercalations frequently

contain radiolarians and nannoflora. Foraminifers (Lenticulina,

Nodosaria, Patellina, Spirillina), globochaetes, crinoids, bi-
valve and aptychus fragments, ostracods, echinoid spines, sponge
and ascidian spicules and "short filaments" are infrequent. Mic-

roplankton is represented by T. carpathica, Cadosina fusca fusca,
Colomisphaera heliosphaera: associated nannoflora is very scarce,
represented by Ellipsagelosphaera, Cyclagelosphaera and Parhabdo-
lithus. Clastic admixture consists of rare silt-sized quartz
grains, muscovite and clay minerals: limonitized pyrite prevails
over phosphate and rare dolomite rhombs in the authigenic mine-
rals. Throughout the sequence (except of its base) fragments and
more complete shells of Fuptychoceras meyrari; E. borzai, Haplo-
ceras and Barremites occur, accompanied by more rare Paraspinoce-
ras puzosianum and true crioceratitid ammonites. Aptychi (Lamel-
laptychus angulicostatus) occur mostly as fragments. This part of

the sequence can be placed in the late Hauterivian Meyrati Zone.

The wupper part of the violet gray limestones consists of
nannocone biomicrites still with the Tintinnopsella association.
In the topmost part, the first hedbergellid foraminifers have
been recorded. The nannofloral association is substantionally en-
riched (Ellipsagelosphaera ex gr. britannica, E.coronata,
E.ovata, Braarudosphaera bigelowi dominate over Cyclagelosphaera

rotaclypeata, C.mergereli, Podorhabdus and Discorhabdus ignotus).

The yellowish brown, reddish-grey or greenish grey biomicri-
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tes of the Pseudothurmannia Beds with marly admixture are remar-

kable for the presence of synsedimentary slumping and brecciated
beds. Tintinnopsella no longer occurs, but hedbergellid foramini-
fers are fairly abundant. Representatives of Pseudothurmannia and
Crioceratites dominate over other ammonite genera in the macro-
fauna. Aptychi (L. angulicostatus angulicostatus), belemnites
(Duvalia dilatata), brachiopods (Terebratulina, Pygites) are lo-
cally abundant. Nannocone biomicrites contain rare silt-sized
quartz grainsand the "usual" spectrum of accessory and authigenic
minerals, plus frequent brachiopod, bivalve, aptychus and ostra-
cod fragments: radiolarians, stomiosphaerids and colomisphaerids
are less frequent. Ellipsagelosphaera is represented sporadically
in the nannofloral association, Cretarhabdus, Zygolithus and
Braarudosphaera dominate over Cyclagelosphaera, Pavrhabdolithus
and Manivitella. Pseudothurmannia beds are regarded as basal Bar-

remian.

Both Pseudothurmannia and Crioceratites, together with the
last aptychi, disappear suddenly at the base of the sequence of
well bedded spotted limestones with Barremites difficilis, Hamu-
lina lorioli, Hamulinites, Karsteniceras, Holcodiscus and other
ammonites. The composition of microfauna is similar to the assem-
blage mentioned earlier. However, the nannoplankton assemblages
are characterized by a sudden increase in the proportion of
thick- walled forms (Parhabdolithus). This part of the sequence
is of early Barremian age. The lithology of upper Barremian li-
mestones 1is unchanged. They contain ammonite indexes Silesites

seranonis and S. vulpes.

Aptian strata consist of dark grey marls with sporadic in-
tercalations of black limestones. They contain planktonic forami-
nifers (Caucasella). Above lying Albian shales belong to the Po-

ruba Formation.
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Polomec section has been suggested as national reference
section of the Hauterivian/Barremian boundary. The study of its

biostratigraphy and sedimentology is in progress.

Locality No. 14

BRODNO - Railway station quarry- and Rochovica sections

This 1locality 1is situated 1in the Pieniny Klippen Belt
belonging already to the Paleoalpine Accretionary Belt (see in-
troduction to the fourth day of the excursion). Classical section
in the "Kysuca Gate" (narrow straits of the Kysuca River between
villages Brodno, Rudinka and Vranie north of the town of Zilina)
yielded important informations on relatively deep marine sedimen-
tation in contact zone of the Outer- and the Central Vestern Car-
pathians, which has been substantionally reduced during later Al-

pine tectogenesis.

Late Jurassic sedimentation rate has been low, condensed se-
diments received only limited terrigene clastic support, similar-
ly as in other Vestern Carpathian areas. Extensive areas were
characterized by red nodular calcareous ooze of the "Ammonitico

Rosso Facies". The Czorsztyn Formation represents Kimmeridgian

and Tithonian sediments of the Kysuca succession.

Biomicrite packstones of Saccocoma - Globochaete- and Sacco-
coma - Radiolaria Microfacies contain Colomisphaera pieniniensis,
C. fibrata, Carpistomiosphaera borzai and Stomiosphaera moluccana

indicating Kimmeridgian age.
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Reddish nodular cherty and indistinctly nodular biomicrite
packstones are rich in Saccocoma, radiolarians and globochaetes.
Ostracods, foraminifers, filaments, crinoids are common. Parasto-
miosphaera malmica, Carpistomiosphaera tithonica and Colomisphae-

ra pulla indicate early Tithonian age of the limestones.

Grey indistinctly nodular micrites contain microfossils of
the middle Tithonian Chitinoidella Zone (only Boneti Subzone
being documented). The assemblage is represented by Ch. tithoni-

ca, Ch. slovenica, Ch. boneti and Cadosina fusca.

Late Tithonian Praetintinnopsella- and Crassicollaria Zones
were identified in indistinctly nodular- and in well - bedded
wackestones with Crassicollaria intermedia, C.brevis, C. massuti-
niana, C. parvula, Tintinnopsella remanei, T. carpathica, Cadosi-
na fusca, C. semiradiata, foram fragments, ostracods, bivalve
shells, aptychi (Lamellaptychus beyrichi) and ammonites (Ptychop-
hylloceras ptychoicum).

The change between the Late Jurassic and the Early Creta-
ceous limestone formations is isochronous not only in the Klippen
Belt (Kysuca- and Czorsztyn Units), but also in the Central Car-
pathian units. This fact proves for expressivity and spatial ex-
tension of environmental changes, which happened during the boun-
dary of both the Crassicollaria- and Calpionella Zones not only

in the Vestern Carpathians.

Berriasian formations were characterized by strong subsiden-
ce but mainly by great acceleration of "planktic rain" of organic
matter and calcareous microskeletons. This change detectable in
the majority of Vestern Carpathian successions (Padla Voda-, Lad-
ce- and Osnica Formations) created the "majolica" pattern of pe-

lagic sedimentation (Pieniny Limestone Formation) in the Pieniny
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sedimentary basin. This sedimentation survived here until early

Aptian.

Lower Berriasian part of this succession is represented by
well bedded pale biomicritic wackestones with Calpionella - Glo-
bochaete and Radiolaria - Calpionella Mikrofacies. Calpionella
alpina and Globochaete alpina are dominating, foram fragments,
radiolarians, ostracods, aptychi, ophiuroids, bivalves, juvenile
ammonites (Pseudosubplanites (P.) sp.), Crassicollaria parvula,
Tintinnopsella carpathica, Cadosina fusca, C. semiradiata are
common. Microbreccia layers contain limestone clasts with Titho-
nian microfossils. Remaniella cadischiana and R. ferasini charac-
terize the middle Berriasian part of the formation. Calpionella
elliptica and Cadosina minuta typical for the late Berriasian El-
liptica Subzone occur in thick bedded cherty limestones with Cal-

pionella and Radiolaria Microfacies.

Biomicrite wackestones and packstones (in the Rochovica sec-
tion) contain Calpionellopsis simplex, Calpionellopsis oblonga,
Lorenziella hungarica and Carpistomiosphaera valanginiana. Cal-
pionellid abundance decreases in the Cadosina - Calpionella - Ra-
diolaria Microfacies belonging to late Berriasian and early Va-
langinian Calpionellopsis Zone. Calpionellites darderi, C. cara-
vacaensts, Tintinnopsella longa, Amphorellina subacutra, Colomi-
sphaera vogleri, C.heliosphaera and abundant nannoconids are ty-
pical for late Valanginian Calpionellites Zone. The beds belon-
ging to the top Valanginian to Hauterivian Tintinnopsella Zone
yielded ammonites Bochianites neocomiensis, Eristavites platycos-
tatus and aptychi Lamellaptychus excavatus. Late Hauterivian part
of the sequence contains abundant nannoplankton (Calcicalathina
oblongata, Conusphaera mexicana, Nannoconus steitnmannt,
N.globulus, N.boneti), radiolarians (Acaeniotyle umbilicata, Ar-

chaeodictyomitra rigida, Podobursa triacantha, etc.) and aptychi
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(Lamellaptychus angulocostatus).

Dark grey spotted biomicrite wackestones and packstones cha-
racterized by Hedbergella - Radiolaria and Hedbergella Micro-
facies contain Hedbergella infracretacea, H.cretacea, Colomis-
phaera heliosphaera, C. vogleri, Stomiosphaera echinata, Stomios-

phaera wanneri. They indicate Barremian age.

The Konhora Formation is represented by black marls with in-

tercalated micritic 1limestones and Aptian forams Hedbergella

trochoidea, H. infracretacea, Planomalina cheniourensis.

The Brodno Beds consist of 16 m of pale greenish gray lime-
stones with dark contour cherts and dark gray marly intercala-
tions. They contain low diverse nannoplankton assemblage (Nanno-
conus globulus, Ellipsagellosphaera britannica, E. ovata, Cycla-

gelosphaera mergereli and Watznaueria barnesae).
Monotonous shaly complex of the Rudina Beds contain Albian

foraminifers Hedbergella roberti and Thalmaninella ticinensis and

radiolarians.
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3rd day: LOVER CRETACEOUS FORMATIONS IN OUTER CARPATHIANS

Outer Vestern Carpathians (called also "Flysch Carpathians”)
represent the most external allochtonous nappe system of the Car-

pathian Mountain Range in contact with the Bohemian Massif.

Outer Carpathian units were formed on a Variscan foreland in
direct neighbourhood of the Bohemian Massif. During Late Paleoge-
ne and Miocene, thick Jurassic - Middle Miocene sedimentary cover
was folded and thrusted over the southeastern margin of the North

European Epivariscan Platform.

Two groups of nappes could have been distinguished on the
basis of the 1lithofacies, structural development and tectonic
style. The outer group consists of Pouzdrany, Zdanice, Subsile-
sian and Silesian Units (Nappes). The 1last one is formed also by
thick Cretaceous sequence, lateral facies changes of which ena-

bled recognition of three: Godula, Baska and Keld¢ developments.

Lower Cretaceous TésSin-Hradisté Formation (black shales

with iron (pelosideritic) concretions, on the base with Berria-
sian allodapic limestones, and flysch-like alternating shales and
clastics development) characterize the Silesian Basin. The forma-
tion containts famous Valanginian ammonite and belemnite fauna
(Uhlig 1902). The upper part is rich in Barremian and Early Ap-
tian ammonites, accompanied by bivalves and rests of terrestrial
plants (Uhlig 1883, Vasidek 1972). Thick (above 1 km) sediments
are penetrated by Lower Cretaceous bodies of the "teschenite"

volcanics.
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Stratigraphy of the Outer Flysch Carpathians (in the area discussed)

SILESTAN UNIT MAGURA FLYSCH
SUBSILESIAN UNIT
BASKA FACIES GODULA FACIES RACA UNIT
Oligocene Equivalents of
TP Zdanice-Hustopece Krosno Formation
E|A Formation
RIL
T {E Menilitic Complex Menilitic Complex|------ L
I |10 | Eocene
A |G Frydlant Formation Submenilitic Zlin Formation
R IE Complex
Y |N | Paleocene Tiinec | Variegated Beloveza Fu
E ¥b b [
Danian Solan
Palkovice Formation
L] Senonian Formation Istebna ~ [------ [EEEEEEE
L Frydek Formation Formation
E
C | [Turonian |--------- Pommmmneen Godula Formation
SR (X Baska Formation | variegated beds
E [I{Cenomanian
0T |D Lhoty Formation
A | |Albian
Z|C Vefovice Fm
E [ |Aptian Chlebovice
010 |E Facies
U |A[Barremian TéSin-Hradisté
ISR Formation
L|Hauterivian
C ¥,
Valanginian TéSin Linestone
Late
Jurassic | feeseee- el P R

a1




afoyaloq doagy
~ § 'suon9s-£so.n [eor3o0e3
Jo eury - / ‘worssaudsues],
= 9 ey - ¢ 'syMEJ JsnIYy,
= F*(mn £3dawy] opg - Mg
“run sorgsig - g ‘yrum suy
-y seddva a3 Jo dnoad v.m3
—8 “1°d PEAL uvrqyedrey
- £ {(AYunopz - Z ‘umiseqig ~

§ ‘wuseIsqNg ~ S ‘edruppy

- 2 ‘fuegpmmog - g) symm
00 "Pg WesAl uwermed
—IB) - g (5M022v32I1) UBITX
-ofof - O ‘Waqein 201A0Y
=sog — g4 "lozoo[eg weisafIg
=OABIOW - JIN ‘mmoiqnuep
~OW - @Y ‘Wmarsaig -~ IS
‘mmotAvIol] - Yy ‘yn owag
— ) JIssBp URrmatiog - [

suenqyediv) puw issejy
uspmateg UM JOVIT0D
oy jo dem EaWopoan "1 By

1} 614

s
“ETT s B I Y

|
.m/ ﬂ..

BABNISO o ,.7///

Q L, e
em,.ufs... o
o &

92



Locality No.15

HORNi LiSTNA, near Tiinec

The abandoned quarry in a valley near Horni Listna village

(near to Polish frontier, 2 km east of Tfinec) exposes Berriasian

TéSin Limestone. Thick to massive, often graded limestone beds
contain intercalations of dark, yellowish weathering marls and

local thin beds of sandstones and crumbling detritic marlstones.

o o Xune €
Detrital limestone layers contain debris of oysters, bra-
W st sy

chiopods and other macrofaunal shells on their base. Reworked
fragments of small gastropods, crinoid columnalia, echinoid spi-
nes, oysters and bryozoans are a common component of detritic
marlstones, as well. On the other hand, only rare aptychi (Lla-
mellaptychus studeri (Ooster)) can be found in claystone beds.
Bifurcated traces of Chondrites Sternberk occur frequently on

bedding planes of sandy intercalations.

Locality No.16

BASKA, near Frydek-Mistek

Rocky bottom of the Ostravice River near the Baska village

about 2 km south of Frydek-Mistek exposes higher (Upper Barre-

mian) part of the Tés$in- Hradisté Formation. Dark-grey marlstones
and siltstones are penetrated and metamorphosed by intruding
rocks of so-called tésSinite association (here: tésSinite pyroxeni-
te). Mandelstones with cavity diameters up to 15 cm, filled by
calcite, analcime and harmotome, occur locally near the contacts

with the sediments.
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Fig.12
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The pelites contain seldom, frequently incomplete ammonite
and small gastropod shells. According to P. Skupien, small col-
lection from these beds comprises ammonites Costidiscus rakusi
(Uhlig), Partschiceras infundibulum (D’'Orbigny) and gastropod

Confusiscala Boury.

Locality No.17

OSTRAVICE, near Frydlant

The Ostravice River channel near the Ostravice village
(about 4 km SE of Frydlant upon Ostravice) cut Lower Cretaceous
(?Hauterivian, Aptian - Albian) formations of the Silesian nappe
with the contact with the Maastrichtian deposits of the deeper,

i.e. Subsilesian nappe.

The Maastrichtian Frydek Formation represents the lowermost

(the only preserved here) part of the Subsilesian nappe. It is
built of grey calcareous claystones with light mica and frequent
intercalated laminae- up to thin beds (4 cm) of fine +to medium
- grained sandstones. The sequence yielded a poor assemblage with
Rugoglobigerina rugosa (PLUM.), Globigerina cretacea (D'ORB.),
Bathysiphon sp.

The Silesian nappe is represented by the partial (Godula)
slice. The contact of both the units is accompanied by lensoidal
tectonic breccia zone, up to 2 m thick. Lower part of the unit is

built of Aptian (60 m thick) part of the Tés$in - Hradis$té Forma-

tion. It consists of claystone sequence more or less regularly
alternating with sandstone beds. Dark grey- to black calcareous

claystones are up to several tens of cm thick.
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thrust by the Silesian Nappe Unit

along the right bank of the Ostravice River

Subsilesian Nappe (left)

¥ Fig.13
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Medium to coarse-grained (greywackeous) calcareous sandsto-
nes are thickly (even more than 1 m) bedded. Siltstones form oc-
casional corrugated laminae. Lower bedding planes of sandstone
layers are covered with numerous flute cast and load casts. The
sediments can be classified as distal turbidites deposited in
a reducing alkaline enviroment. Pelites yield radiolarians and
foraminifers. Rare ammonites have been found in other localities.
The frequence of sandstone intercalations diminishes upwards up
to passage into dark non-calcareous pelites (Vefovice Member) and
Albian spotted pelites (Lhoty Formation) and successively into

Cenomanian variegated pelites of +the Godula Formation. The Meso-

zoic complexes are covered by Lower Holocene river gravels.

Locality No. 18

STRAMBERK near Kopfivnice

In the nearest vicinity of Stramberk, several tectonic bodies
of Tithonian and Berriasian limestones (Stramberk and Olivetska
hora Formations) protrude through the flysh envelope. Various
younger (Valanginian up to Cenomanian) rocks, which are connected
genetically with the limestone bodies, are preserved on the sur-
face and/or penetrate into deep fissures (forming sedimentary dy-

kes or infillings of carst cavities) of these limestone bodies.

The limestone bodies form three main morphological units in
the vicinity of Stramberk, which are: Truba (Castle Hill), Skalky
and Kotou¢ (Olberg). Each of them is exposed by one or several
abandoned quarries. Only the Kotou& hill quarry is still working.
Ve shall wvisit its 6th floor, where 600 m long profile through
the Stramberg limestone was studied both magnetostratigraphically

and biostratigraphically by Housa, Krs, Krsovd and Pruner.
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The Stramberg Limestone is mostly grey, light to whitish-

grey, biofragmental to micrito-biofragmental one. It consists of
layers, 1lenses or nests of detritus of different grain size,
mostly about 0,5 to 1 mm. The layers of coarse detritus composed
mainly of shells of diceratids, corallites or their fragments or
the clasts of biofragmental Stramberg limestone occurs frequent-

ly. Boulders and clasts of the Stramberg limestone are infre-

quent.

The composition of fauna, i.e. numerous remains of hermatypi-
cal Scleractinia, the majority of thick-shelled bivalves of dice-
ratids and many species that belong to other faunal groups sug-
gest biohermal origin of the Stramberg Limestone. Its lithology
reveal that the majority of sediments belong to talus of reef or-

ganisms which was acumulated in the vicinity of the bioherms.

The Stramberg limestone is massive, without visible traces of
its original stratification. Relatively frequent layers of debris
of various grain-size were ascertained on the fresh broken walls
of the quarry Kotoud¢ only. The orientation of these layers cor-
respond to the stratification ascertained in the of cavity fil-
lings of organic shells, in the fillings of primary sedimentary
cavities in the Stramberg limestone and also with the boundaries

of calpionellid biozones ascertained in the limestone bodies.

The Stramberg limestone is famous especially in its rich
macrofauna described in classic monographies of Oppel, Zittel,
Bohem, Ogilvie, Remes, Blaschke and others. However, there is
hardly possible to find in Stramberk well preserved Tithonian
fossils today. All the shells and skeletons break across in the
fresh rock in quarries. The majority of classic Stramberg fauna,
especially ammonites) were collected in abandoned Castle Quarry,

where moderately altered superficial parts of these limestones
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were quarried. The fauna described by Blaschke from the old
Guttman’'s quarry, which was opened in the oldest part of the Ko-

tou¢ limestone body, represents a similar case.

Calpionellids are present in all main bodies of the Stramberg
Limestone. According to their occurrence, the Stramberg limestone
may be divided into two parts: younger one, containing calpionel-
lids of the Chitinoidella- (youngest middle Tithonian), Crassi-
collaria- (late Tithonian) and Calpionella (early Berriasian) Zo-
nes, and the older one, in which calpionellids are absent. Early
Tithonian index species of microfauna (Rehanek, personal communi-
cations) was ascertained in the this older part, and even the la-
test Kimmeridgian microfauna (Hous$a and Rehdnek 199.) was proved
in several boulders of Stramberg limestone. This older part of

Stramberg limestone in the Kotoué quarry is 350 m thick.

The Chitinoidella Zone is the oldest calpionellid zone de-
termined in the Stramberg limestone. Its latest part, which re-
presents the acme of Chitinoidella boneti, 1is very well expres-

sed, having a thickness from 20 to 50 m.

The standard Crassicollaria Zone is well developed in the Ko-

tou¢ body reaching a thickness of 140 m.

The Calpionella Zone is the youngest calpionellid zone in the
Stramberg Limestone. The provisional Jurassic/Cretaceous boundary
in the Tethyan Region is situated at the base of the Pseudosub-
planites euxinus Zone (i.e. former Jacobi-Grandis Zone), which is
considered as identical with the base of the Calpionella Standard
Zone. Therefore the Calpionella Zone belongs to the earliest Ber-
riasian. This boundary is discernible in the Stramberg Limestone
only on the basis of calpionellids. No other change (e.g. litho-

logical or paleontological) is here perceptible. The Stramberg
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limestone representing the Calpionella Zone reaches about 200
m thickness. This zone is represented by its older Alpina Subzone
and by the middle Remaniella Subzone only. The latest Elliptica
Subzone has not been estimated, its time span probably represents
a short gap (so called early Berriasian eustatic fall of Hoede-
maecker) expressed by conglomeratic parts in limestones of the

Olivetska hora Formation.

The magnetostratigraphic profile at the 6th level of the Ko-
touC¢ quarry starts in the section of the Stramberg limestone wit-
hout calpionelids, i.e in the middle Tithonian. The position of
acme of Chitinoidella boneti (latest Middle Tithonian) identifies
with confidence the normal interval of M 20. Therefore the rever-
se interval below it is interpreted as reverse part of the M 20.
The complete older magnetozone on the basis of the profile is
most probably M 21. The first (oldest) sample of the profil stu-
died shows the sure normal paleomagnetization and therefore it is

not excluded, it may represent the youngest part of normal inter-
val of M 22.

In the very long normaly magnetized interval in the central
part of the profile studied lie two important biostratigraphical
horizons, which caracterize two different magnetozones. One is
The acme of Chitinoidella (latest middle Tithonian) represents
the first one, which identifies, as mentioned above, the normaly
magnetized interval of M 20 and in the profile studied. It is si-
tuated in the older part of this long normaly magnetized inter-
val. Stratigraphically above it, an another important biohorizon
occurs, which is represented by the boundary between both the
Crassicollaria and Calpionella Zones, i.e. provisional J/C boun-
dary. This horizon, as we know from other localities, lies in
normal interval of M 19. As both biohorizons mentioned lie in the

profile studied in one long normaly magnetized interval, it is
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therefore necesary to interpret this long interval as united nor-
mal intervals of M 19 and M 20. The reverse interval of M 19,
which necessarily must exist between M 19n and M 20n, is missing
or is represented in very reduced form (by 1 sample only in the

nearest vicinity of calpionellid sample site KV-1446).

A prominent reverse interval, which we interprete as the re-
verse interval of M 18, is situated in the Berriasian part of the
profile studied. It is followed by normal interval of this zone,
to which the latest samples of the profile are related. The in-

verse interval of M 17 is not proved.

The Olivetskad hora Limestone occurs in situ in the Skalky

bodies. Elsewhere, it forms filling of fissures only. It is re-
presented by grey to grey-green or reddish-brown micritic to bio-
fragmental 1limestones, which contain very often clasts of the
Stramberg limestone. Its calpionellid fauna gives evidence of the
end of the Calpionella Zone (Elliptica Subzone) and to Standard
Caipionellopsis Zone (the Simplex Subzone only). Calpionellopsis

oblonga has so far been recovered neither in the apparently youn-

gest parts of the Cupek Limestone nor in pebbles of this limesto-

ne in younger formations.
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4th day:
VEST CARPATHIAN PALECALPINE ACCRETIONARY BELT

Since the beginning of shortening in the Penninic area by
gradual convergence of the Alpine - Carpathian microcontinent,
the subduction zone between them was the site of tectonic accumu-
lation of obducted sedimentary prisms. These masses comprised se-
dimentary cover of deep oceanic bottom, fan and slope deposits of
adjacent elevations, as well as detached small intraoceanic rid-
ges. Olistostromes and frontal slices of superficial nappes were
incorporated into this complex during Alpine - Carpathian tecto-
genesis. During peak of tectonic shortening, the border of North
European shelf +turned into zone of superposed tectonic slices.
Moreover, as the collision in this Alpidic segment was of "Cali-
fornian type" (connected with oblique left-lateral strike slip

movement), these slices formed in a zone of lateral shear.

This was a cause of origin of the Pieniny Klippen Belt - mo-

re than 600 km long zone of sheared subvertically dipping slices
of Jurassic and Cretaceous sedimentary rocks surrounded by Upper

Cretaceous shales.

The zone reflects Late Cretaceous - Early Tertiary processes
along the Paleoalpine suture (Mahel 1980). The course of this
belt is more - less congruent with the sudden change in thickness
of the crust ("Peri - Pieninic Lineament") indicated by geophysi-
cal methods (Plasienka et al., 1991).
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Lithostratigraphic division of the Cretaceous sequence of the Pieniny Klippen Belt
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The Pieniny Klippen Belt consists of sedimentary products
which have arisen in several paleogeographic units of
ridge-and-basin system at the margin of +the European Plate. The
most important representative of the basinal sequences visited
during our excursion will be the Kysuca Unit (similar to the Pie-
niny and Branisko Units), while the Czorsztyn Unit is a typical
representative of the ridge sequence. Several transitional se-
quences were described comprising the Pruské-, Podbiel-, Orava-,

Czertezik- and the Niedzica Unit.

The Peri-Klippen Belt comprises mostly Middle and Upper
Cretaceous flysch like sequences with olistostromes and tectonic
bodies of older rocks. The most typical element of this zone is
formed by the Klape Unit. The Manin Unit has a more problematic
position due to more-less continual transition of Jurassic and
Lower Cretaceous sequence into younger flyschoid sediments. This
is the argument for supposition of "home-position" of this unit
in the Periklippen Zone prior to Mid Cretaceous. However, other
authors suppose that Middle and Upper Cretaceous sediments were
laid down on mobile substrate during- and post Austrian transport

of this unit from more southern zones.

66



MIDDLE VAH VALLEY  |POVAZSKY INOVEC
AGE Manin Unit
Klape Unit Drietoma Unit Belice Unit
E | PRIABONIAN
0 Huty Formation
C |LUTETIAN
E
N
E |CUISIAN Borové Formation
P | ILLERDIAN
A
L |THANETIAN Kravarik Formation
E
0 |MONTIAN
C Safranica Formation r———[d
E
N |DANIAN
E
MAASTRICH- Thriste Hrant | Hlboké |Hradisko
S| TIAN Formation Horné |Beds Fm
E Belice Fn
0 |CAMPANIAN Péchov Formation Cierny |Hrabové
N Fn Vrch Cg— Fn—
[ [SANTONIAN —————————1________
A Sromovce Razov Mb| Zadovec
N |CONIACIAN |Chrast Formation Formation Slinica Marl Fu
TURONIAN Snezmica Formation ' Hradné Conglom.
Zemiansky Kvasov
Orlové Sdst Fuo Hatné Formation Beds
Praznov Formation
CENOMANIAN | Povazska Bystrica
Stepnice Clay Upohlav
Conglomerate Formation
Nimnica Formation Butkov
ALBIAN _
Uhry Formation Formation
Konhora Formation
Tissalo Formation

Lithostratigraphic division of the Middle Cretaceous - Lower Paleogene sequences
in the vestern part of the Accretionary Belt of the Central Vestern Carpathians
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Locality No. 19

POVAZSKY CHLMEC near Zilina

On the right side of the Kysuca River bed, the road escarp-
ment near PovazZzsky Chlmec - Vranie exposes the flysch sequence of
the Pieniny Unit of the Klippen Belt. The sequence is divided in-

to two formations.

The lower, 100 - 400 m thick part, called as the Jaworki
Formation consists of sandstones (its thickness is 5 - 60 cm),
pelites and aleurites (with the beds up 1 to 40 cm thick), in
which Ta intervals of the Bouma’s cycle are frequent, as well as
of the coarser non-structured layers. Tb and Tc intervals are
frequently visible into the marl sequence of the section. Mar-
schalko (1986) supposed +that the +turbidites of the SneZnica
Member belonged +to the C and D facies of the middle and outer

part of the fan. Its Turonian age is proved by foraminifers.

The upper part of sequence belonging to the Sromowce Forma-

tion contains Coniacian to Santonian polymict conglomerate layers
with inverse gradation. Their thickness is 2-12 m. Conglomerates
belong to simmictites, slumps and olistostromes, proving unsteady
slope conditions during the source zone extinction. According to
Marschalko (l.c), the conglomerate flysch sequence belongs to the
upper part of the fan. Considerable 1lenght of the lithosome
points to conclusion that the material of the fan was transported
through a large canyon. Conglomerates contain occasionaly calca-
renite pebbles and blocks of the Orlové Sandstone Formation with
Rhynchostreon suborbiculatum (previously named as Exogyra columba
silicea) as well as the small lithoclasts of the Albian marls. It

proves that not only the hypothetic Andrusov Ridge, but uplifted
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sedimentary complex of the Klape Unit was eroded at the beginning

of the Late Cretaceous as well.

Carbonate pebbles dominate, they present about 45 - 50 % of
the conglomerate material. Misik & Sykora (1981) distinguished:
pebbles of Triassic dolomites, Middle and Upper Triassic Vetters-
tein Limestone, Carnian algal limestones, Liassic sponge limesto-
nes, Upper Jurassic shallow marine limestones with Protopenero-
plis striata, Conicospirillina basiliensis, Cladocoropsis mirabi-
lis, Clypeina jurassica, and shallow marine limestones with Orbi-

tolina sp.

Acid and intermedial volcanites are abundant (33 - 35 %),
too. Paleorhyolites and porphyric paleoandesites (with large
crystals of plagioclases) are typical for the Povazsky Chlmec

area.

Clastic rocks (sandstones, quartzites, conglomerates) repre-
sent about 15 %, while +the intrusive rocks (mostly subvolcanic
facies of the rocks mentioned above) attain 5 % of the sediment
volume. Metamorphic rocks, quartzite metaconglomerates, quartzi-

tes and vein quartz are rare (3 %).

Locality No. 20

ORLOVE near Povazska Bystrica

Thick (200-700 m) body of massive sandstones containing

Cenomanian oyster coquinas (Rhynchostreon suborbiculatum
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(Lamarck) incorporated in a huge sequence of Upper Cretaceous
flysch is an example of unexplained geological paradox for almost

two hundred years.

The locality in the forest path below the Povazsky Hrad
castle ruine exposes the upper part of this lithostratigraphical

unit called as the Orlové Sandstone by D. Stir (1860).

Sedimentological, lithological and biostratigraphical
research (Marschalko & Samuel, 1980) showed that the Orlové
Sandstone represent various genetic types with different
stratigraphic position. Great part of the sandstones display a
flysch character and are Middle and Upper Albian in age, whereas
the other part of the sandstones are turbidites formed in
submarine fans of deep sea plains. On the other hand, +the beds
with accumulations of oysters possess typical shallow water sedi-
mentary structures. Marschalko & Kysela (1980) regarded this
shallow marine event as a typical phenomenon of the Klape Unit

development.
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Locality No. 21

UHRY near the Puchov Dam

The road cut between Udic¢a and Orlové - Povazska Bystrice at
the shore of the Nosice dam lake exposes mid Cretaceous flysch

sequence with olistolites of Jurassic shallow- water limestones.

Albian - Lower Cenomanian conglomerate flysch sequence
consists of blue - gray to yellowish gray, medium grained- to
coarse grained calcareous sandstones. They belong to the lithic
sandstones according to their modal composition. The sandstone
layers alternate with blue gray and greenish calcareous claystone
intercalations. Thicker sandstone beds contain dispersed
marlstone intraclasts, without any (or only rare) indications of
gradation. On the other hand, the base of thinner sandstone beds
with well developed flute - casts is graded, higher-up being

followed by parallel- and cross - bedded intervals.

The pelites and aleurites contain Albian ammonites and be-
lemnites comprising Phylloceras (Holcophylloceras) sp., Puzosia
sp., Kosmatella sp., Neohibolites sp., as well as foraminiferal

microfauna (Hedbergella sp., Ticinella ex gr. roberti).

The successive member of the sequence is the Nimnica

Formation. It is followed by the Upohlav Conglomerate Formation

containing fine- to coarse conglomerate layers alternating with
calcareous sandstones and claystones. The pebbles derived from
Triassic - to Lower Cretaceous sequences consist of clastic rocks
(19 - 29 %), limestones (42 - 48 %), dolomites (8 - 11 %), cherts
(1 - 3 %), igneus and metamorphic rocks (6 - 10 %). Transport

direction was from S - SE +to NV (in present orientation). Both
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the Upper Albian formations, similarly as the successive

Cenomanian Stepnica Clay and the PovaZska Bystrica Formation,

were deposited in deep-marine clastic fans. In contrast, the
shallow water origin of higher-lying Upper Cenomanian Orlové
Sandstone is supported by the occurrence of oyster (Rhynchostreon

suborbiculatum) biostromes.

Locality No. 22

VRSATEC

The castle rock of the VrSatec mountain group (7 km NV from
Pruské in the middle VAh Valley) belongs to the threshold-type
Czorsztyn Succession. It is characterized by Middle- to Upper Ju-
rassic crinoidal- (Smolegowa- and Krupianka Formations) and Ammo-
nitico Rosso (Niedzica- and Czorsztyn Formations) limestones with
Oxfordian reef development (Vr$atec Limestone), followed by shal-
low marine Lower Cretaceous deposits. The succession is penetra-

ted by numerous (Oxfordian, Albian) fissure fillings.

On the other hand, the neighbouring row of klippes exposes
more pelagic succession, represented by green radiolarites of the

Czajakowa Formation, Lower Tithonian - Upper Berriasian Ammoniti-

co Rosso (Upszar Limestone of the Czorsztyn Formation) and Valan-

ginian - Lower Barremian limestones of the Hornd Lysd Formation.

The last unit consists of well bedded (5-20 cm) light gray (rare-
ly rose- to violetish red) micritic limestones with dispersed
crinoidal ossicles and small lithoclasts. Black and brown nodular
cherts occur in upper part of the sequence. Berriasian brachio-
pods were found in the lower part, while radiolarian association
indicate the Hauterivian (to Early Barremian ?) age of the top-

most part of the sequence.
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Locality No. 23

KRASIN QUARRY, Horna Sucéa

Abandoned quarry in the Krasin Hill above the Horna Suca
village exposes shallow water complex of Jurassic crinoidal 1i-
mestones belonging to the Czorsztyn Unit. It is penetrated by
system of Lower Cretaceous dykes filled by Berriasian to Hauteri-

vian sediments.

Bajocian white crinoidal limestones of the Smolegowa Forma-
tion with Teloceras ex gr. blagdeni represent the oldest exposed

part of the sequence.

They are followed by Bathonian and Callovian Krupianka For-

mation formed by grey pink and red brecciated crinoidal limesto-
nes. It 1locally attains character of cliff- breccia with clasts
of crinoidal limestones of various colours and structures, up to
1 m in diameter. Frequent laminated void fillings and neptunic
dykes are filled with synchronneous red micrite. Hard - grounds
has been observed at point 7.
:

Bathonian - Callovian member of the Krupianka Formation

consisting of grey and red fine grained crinoidal limestones with

brown chert nodules crops out in small old quarry.

Red and rose-red crinoidal limestones with small fragments
of white micritic limestones (Dursztyn Formation) is late Berria-
sian - late Valanginian in age (points 4,6, between 7-8, 8,
17-18 and 20). They fill three deep fractures (splits). The rock
is very similar to those of the Middle Jurassic Krupianka Forma-

tion. However, according to microscopic observation, crinoidal
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ossicles 1limited by microstylolites possess abundant pressure-
twinning lamellae which are mostly absent in mid Jurassic rocks.
Dolomite clasts are more abundant. Larger and fragmented grains
of clastic quartz, phosphatic intraclasts, and, especially, 1li-
thoclasts of biomicrite with Crassicollaria and Calpionella alpi-
na are present almost in all thin sections. Besides them, frag-
ments of Kimmeridgian - Lower Tithonian Saccocoma limestones and

Oxfordian (?) filament limestones were found.

Heavy mineral association from the Lower Cretaceous Dursztyn Fm

I |
| garnet........... 58 % staurolite........... 1% |
| EAFCONEG &4 5 5w 5 oo 15 % ECHEEALEE, « vonw & vous % 1% |
| rutile........... 15 % apatite.............. ++

| tourmaline. ... .. 10 % ' |
1 |

Dyke filled by red fine-grained biodetrital limestones (in
red marly shales) with Hedbergella - echiﬁoderm microfacies
occurs between point 14-15 only. This lithotype determined as
Hauterivian by MisSik et al. (in press) is similar to the Chmielo-

wa Formation.

From the standard Czorsztyn Succession, the Krasin Klippe
sequence differs by the presence of Dogger scarp breccias, and by
the erosion of Upper Jurassic strata, as well. Mid Jurassic to
Early Cretaceous synsedimentary faulting lead to the scarp brec-
cia formation and, later, to the origin of Lower Cretaceous nep-

tunian dykes penetrating the mid Jurassic limestone basement.
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Fig. 19
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