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Cenomanian /Turonian Boundary in the Pieniny Klippen Beli-

Sedimentological Studies.
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Geology

The Pieniny Klippen Belt (PKB) composed nearly 600 km in
length and a few kilometres in width, arch-structure which se-
parates two structural units: the Inner and the Outer Carpathi-
ans (Fig. 1).

In late Mesosoic time, the Pieniny Basin belonged to the East-
ern branch of the Tethys and consisted of several sub-basins
representing different realms, from the outer shelf (the Czor-
sztyn Succession), to bathyal zones (the Pieniny and Niedzica

successions; Birkenmajer 1986; Birkenmajer and Ga-
sinski 1992).

Samples

The studied material is dominated by marls, shales, limestones
and flysch-like sediments, dated as Cenomanian-Turonian (Bak
1998; Birkenmajer and Jednorowska 1987; Gasinski 1998).
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Fig. 1.

The samples were collected from the sections belonging to
the Sneznica and Magierowa members (the Jaworki Formation):
i.e. Biala Woda (BW), Skalski Stream (PSk) belonging to Nied-
zica Succession and Magierowa Mts. (MS; Pieniny Succession;
after Birkenmajer 1986). The samples are lithologically smilar
and biostratigraphically correlated with the “black shales” facies
probably represented “anoxic events”, known from Southern

Key map to show the mentioned area (triangular A); B: location of investigated sections (after Bak 1998).

Alps (Breggia section) and Umbria -Marche Apennines (Gubio
and Moria sections; cf. Gasinski 1988, 1997).

The Magierowa Member from the type locality (Magierowa
Mts.) consist of the laminated brownish-black and green shales.

The samples collected from the Biata Woda and the Skalski
Stream sections are the laminated dark-grey marly shales.

These samples are composed of amorphous organic matter,
clay minerals (muscovite, chlorite) and calcite (mainly calca-
reous microfauna), contrary to silica-rich MS-samples that are
devoid of calcite. Pyrite and heavy minerals have been also re-
cognized as trace compounds.

Foraminiferal assemblages (studied in thin sections only),
roughly confirm palacobathymetric subdivision: associations B,
C and C;, extended from the shelf to the depth close to the fora-
miniferal lisocline (sensu Birkenmajer and Gasiriski 1992). Ab-
sence of microfauna is indicative of deposition below CCD lev-
el.

The lamination, fractionation and burrowing of Zoophycos
tape are common in all samples (Fig. 2). These sedimentologi-

Fig. 2.

Parallel lamination and burrowing marked by different
colours of sediments.

Fig. 3a. Rounded grains of magnetite (Mg) and solution sur-
faces of quartz (Qz), sample: MS 18-99.
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Fig. 3b. Hipidiomorphic crystal of magnetite (Mg) and rutile
(Rt), sample: PSk 1-99; EDS-images.

cal structures suggest slow deposition of material in the hemipe-
lagic and pelagic environments (Passega 1957; Stanley and
Swift 1976).

The material of the MS-samples is more sorted and the grains
are more rounded (Fig. 3A) than in other (PSk, BW) samples
(Fig. 3B). These are indicative of distant transport.

The irregular surfaces of grains (Fig. 3; mainly quartz) are
the result of diagenetic solution (Stanley and Swift 1976).

Conclusions

Homogenous, clay fraction, lamination, burrowings, rounding
of grains and lack of microfauna has been investigated in
the shales of the Magierowa Member (MS). Therefore, they are
deposited under pelagic condition, below CCD level.

Different fractions, idiomorphical heavy minerals, abundant
foraminiferids (associations B, C and C,) have been recognized
in the samples collected from the Biata Woda (BW) and the Skal-
ski Stream (PSk) sections.

This study was sponsored by the State Committee for Scien-
tific Research (KBN), grant 6PO4D04819.
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