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Fig. 1. Principal tectonic units of the Western Carpathians (after Vasfcek et al.. 1994) and localization of the sections studied.
1 - Bohemian Massif. 2 - Neogene cover, 3 - Outer Western Carpathians, 4 - Pieniny Klippen Belt. 5 - Central Western
Carpathians, 6 - locality.

1999, Skupien & Vasfcek, 2003), Pindula, located south
of the town Frenstat pod Radhostem (Skupien, 1997,
1999) and Komornf Lhotka (Skupien, 1998, 1999).

The Pieniny Klippen Belt (PKB) is tectonically the
most complicated part of the Western Carpathians. The
Upper Aptian - the Lower Albian of the Kysuca Unit
(Andrusov & Scheibner, 1960) is represented by spotted
limestones with intercalations of dark and red marls
(Brodno Formation). This formation is covered by red
pelagic marls of the Upper Albian (Rudina Formation).

Attention was paid to Rochovica section situated near
Zilina (Fig. 1, Michalfk et al, 1999, Skupien, 2003 etc.).

The second section is exposed near Povazsky Chlmec
(Andrusov & Kuthan, 1944, Marschalko, 1986, Vasfcek
& Rakus, 1993, Skupien et al., 2003). The section com-
prise Upper Albian flysch deposites of the Klape Unit.
The Klape Unit = Periklippen belt (Salaj, 1995) was in-
corporated in the Pieniny Klippen Belt by the Sarian
folding. The pelites contain ammonites of the Mortoni-
ceras inflatum ammonite Zone, Dipoloceras cristatum
Subzone in the quarry and Hystemceras orhignyi Sub-
zone in the river bank.

Manin Unit is regarded, from the paleogeografical point
of view, to be either the most external extremity of the
Tatric area and/or an independent paleogeographic zone
between the Tatric area and the Klippen Belt (Rakus, 1977)
or a consistuent of the Fatric nappe system (Mahef, 1978,
Michalfk and Va§fcek, 1987). Lower Albian is represented
by the pale gray massive organodetritic limestones of
„Urgonian" carbonate platform (Podhorie Formation).
These are terminated by a hardground, which is overlain by
monotonous complex of pelagic dark blue-grey spotted
marlstones with thin fine-grained sandstone intercalations.
This part repsented Butkov Formation. The marls contain a
rich association of nannofossils and planktonic foraminifers
indicating the upper part of the Middle Albian to the lower
part of the Middle Cenomanian (Gasparikova & Salaj,
1984, Michalfk et al., 1990, Boorova & Salaj, 1992).

This sequences are uncovered in the active quarry
Butkov by the village Ladce. In the nineties of last
century, the section was processed in detail in Vasfcek
and Michalfk (1986), Borza et al. (1987), Boorova and
Salaj, 1992, etc. The preliminary palynological result was
presented by Skupien et al. (2003).
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�7�D�E�O�H���������5�D�Q�J�H���F�K�D�U�W���R�I���W�K�H���$�O�E�L�D�Q���D�F�U�L�W�D�U�F�K�V���D�Q�G���G�L�Q�R�I�O�D��
�J�H�O�O�D�W�H�V���L�Q���W�K�H���6�L�O�H�V�L�D�Q���8�Q�L�W��



�6�O�R�Y�D�N���*�H�R�O�����0�D�J����������������������������������������������������

������

�7�D�E�O�H�����������F�R�Q�W�L�Q�X�H�G �I�L�U�V�W���R�F�F�X�U�U�H�Q�F�H���R�I���(�[�R�F�K�R�V�S�K�D�H�U�L�G�L�X�P���E�L�I�W�G�X�P���L�Q���W�K�H���O�R��
�F�D�O�L�W�\���R�I���%�\�V�W�U�D�����6�N�X�S�L�H�Q���	 ���9�D�V�I�F�H�N�������������������,�Q���W�K�H���/�R�Z�H�U
�&�H�Q�R�P�D�Q�L�D�Q�����2�G�R�Q�W�R�F�K�L�W�L�Q�D���F�R�V�W�D�W�D���D�S�S�H�D�U�V���I�R�U���W�K�H���I�L�U�V�W
�W�L�P�H�����U�H�S�U�H�V�H�Q�W�D�W�L�Y�H�V���R�I���W�K�H���V�S�H�F�L�H�V���$�F�K�R�P�R�V�S�K�D�H�U�D���W�U�L�D�Q��
�J�X�O�D�W�D�����' �L�Q�R�S�W�H�U�\�J�L�X�P���F�O�D�G�R�L�G�H�V�����' �����W�X�E�H�U�F�X�O�D�W�X�P���D�Q�G
�3�H�U�Y�R�V�S�K�D�H�U�L�G�L�X�P���S�V�H�X�G�K�\�V�W�U�L�F�K�R�G�L�Q�L�X�P���D�U�H���D�E�X�Q�G�D�Q�W��

�7�K�H���K�L�J�K�H�U���S�D�U�W���R�I���W�K�H���8�S�S�H�U���$�O�E�L�D�Q�����9�U�D�F�R�Q�L�D�Q����
�' �L�V�S�D�U���D�P�P�R�Q�L�W�H���=�R�Q�H�����L�V���F�K�D�U�D�F�W�H�U�L�V�H�G���E�\���W�K�H���I�L�U�V�W���R�F��
�F�X�U�U�H�Q�F�H���R�I���W�K�H���V�S�H�F�L�H�V���(�Q�G�R�F�H�U�D�W�L�X�P���G�H�W�W�P�D�Q�L�D�H���D�Q�G���3�D��
�O�D�H�R�K�\�V�W�U�L�F�K�R�S�K�R�U�D���L�Q�I�X�V�R�U�L�R�L�G�H�V�����7�R�F�K�H�U���	 ���-�D�U�Y�L�V��
���������������,�Q���W�K�H���K�L�J�K�H�U���S�D�U�W�����; �H�Q�D�V�F�X�V���F�H�U�D�W�R�L�G�H�V���D�S�S�H�D�U�V���I�R�U
�W�K�H���I�L�U�V�W���W�L�P�H�����7�K�H���D�E�X�Q�G�D�Q�W���U�H�S�U�H�V�H�Q�W�D�W�L�R�Q���R�I���W�K�H���J�H�Q�X�V
�2�Y�R�L�G�L�Q�L�X�P�����2�����V�F�D�E�U�R�V�X�P�����2�����Y�H�U�U�X�F�R�V�X�P�����D�Q�G���W�K�H���V�S�H��
�F�L�H�V���$�F�K�R�P�R�V�S�K�D�H�U�D���W�U�L�D�Q�J�X�O�D�W�D���L�V���D���F�K�D�U�D�F�W�H�U�L�V�W�L�F
�I�H�D�W�X�U�H��

�7�K�H���I�L�U�V�W���M�R�L�Q�W���R�F�F�X�U�U�H�Q�F�H�V���R�I���W�K�H���V�S�H�F�L�H�V���2�Y�R�L�G�L�Q�L�X�P
�V�F�D�E�U�R�V�X�P���D�Q�G���2�Y�R�L�G�L�Q�L�X�P���Y�H�U�U�X�F�R�V�X�P���D�U�H���N�Q�R�Z�Q���I�U�R�P
�W�K�H���X�S�S�H�U�P�R�V�W���$�O�E�L�D�Q�����Q�D�P�H�O�\���I�U�R�P���W�K�H���' �L�V�S�D�U���D�P�P�R�Q�L�W�H
�]�R�Q�H�����H�����J�����)�R�X�F�K�H�U�����������������7�R�F�K�H�U���	 ���-�D�U�Y�L�V�����������������D�Q�G
�R�W�K�H�U�V�������$�W���W�K�H���V�D�P�H���W�L�P�H�����D�Q�\���R�F�F�X�U�U�H�Q�F�H���R�I���U�H�S�U�H�V�H�Q��
�W�D�W�L�Y�H�V���R�I���2�Y�R�L�G�L�Q�L�X�P���V�F�D�E�U�R�V�X�P���D�Q�G���3�U�R�W�R�H�O�O�L�S�V�R�G�L�Q�L�X�P
�V�S�L�Q�R�F�U�L�V�W�D�W�X�P���L�V���Q�R�W���N�Q�R�Z�Q���I�U�R�P���V�H�G�L�P�H�Q�W�V���\�R�X�Q�J�H�U���W�K�D�Q
�W�K�H���X�S�S�H�U�P�R�V�W���$�O�E�L�D�Q��

�,�Q���W�K�H���X�S�S�H�U�P�R�V�W���S�D�U�W���R�I���W�K�H���$�O�E�L�D�Q�����D���S�U�R�S�R�U�W�L�R�Q���R�I
�V�S�H�F�L�H�V���8�W�R�V�S�K�D�H�U�L�G�L�X�P���V�L�S�K�R�Q�L�S�K�R�U�X�P���D�Q�G���3�D�O�D�H�R�K�\�V��
�W�U�L�F�K�R�S�K�R�U�D���L�Q�I�X�V�R�U�L�R�L�G�H�V���J�U�R�Z�V���P�D�U�N�H�G�O�\�����,�W���L�V���W�K�H���R�F��
�F�X�U�U�H�Q�F�H���R�I���W�K�H���V�S�H�F�L�H�V���+�D�S�V�R�F�\�V�W�D���S�H�U�L�G�L�F�W�\�D���D�S�S�H�D�U�L�Q�J
�L�Q���W�K�H���X�S�S�H�U�P�R�V�W���$�O�E�L�D�Q���R�I���W�K�H���6�L�O�H�V�L�D�Q���8�Q�L�W���I�R�U���W�K�H���I�L�U�V�W
�W�L�P�H���W�K�D�W���L�V���R�I���L�Q�W�H�U�H�V�W�����,�W���L�V���D�O�U�H�D�G�\���N�Q�R�Z�Q���I�U�R�P���W�K�H���8�S�S�H�U
�%�D�U�U�H�P�L�D�Q���L�Q���R�W�K�H�U���S�D�U�W�V���R�I���W�K�H���: �H�V�W�H�U�Q���&�D�U�S�D�W�K�L�D�Q�V
���6�N�X�S�L�H�Q�����H�W�D�O������������������

�7�K�H���$�O�E�L�D�Q���&�H�Q�R�P�D�Q�L�D�Q���E�R�X�Q�G�D�U�\���L�V���L�Q�G�L�F�D�W�H�G���E�\���W�K�H
�O�D�V�W���R�F�F�X�U�U�H�Q�F�H���R�I���8�W�R�V�S�K�D�H�U�L�G�L�X�P���F�R�Q�L�V�S�L�Q�X�P���D�Q�G���W�K�H

�7�K�H���3�L�H�Q�L�Q�\���. �O�L�S�S�H�Q���%�H�O�W

�7�K�H���. �R�6�H�U���$�O�E�L�R�Q���L�V���Z�H�O�O���G�H�W�H�U�P�L�Q�H�G���E�\���W�K�H���S�O�D�Q�N�W�R��
�Q�L�F���I�R�U�D�P�L�Q�L�I�H�U�V���W�R�R�����6�D�O�D�M�������������������+�H�U�H���D�U�H���W�K�H���Z�H�O�O���S�U�H��
�V�H�U�Y�H�G���G�L�Q�R�I�O�D�J�H�O�O�D�W�H���D�V�V�H�P�E�O�D�J�H�V�����7�D�E�������������7�K�H���E�H�J�L�Q��
�Q�L�Q�J���R�I���W�K�H���/�R�Z�H�U���$�O�E�L�D�Q���Z�D�V���F�R�Q�F�O�X�G�H�G���R�Q���W�K�H���E�D�V�L�V���R�I
�W�K�H���D�S�S�H�D�U�D�Q�F�H���R�I���W�K�H���; �L�S�K�R�S�K�R�U�L�G�L�X�P���D�O�D�O�X�P���D�Q�G���3�H�U��
�Y�R�V�S�K�D�H�U�L�G�L�X�P���S�V�H�X�G�K�\�V�W�U�L�F�K�R�G�L�Q�L�X�P���R�Q���W�K�H���5�R�F�K�R�Y�L�F�D
�V�H�F�W�L�R�Q�����6�N�X�S�L�H�Q�������������������; �L�S�K�R�S�K�R�U�L�G�L�X�P���D�O�D�W�X�P���L�V���P�R�V�W��
�O�\���U�H�J�D�U�G�H�G���D�Q���$�O�E�L�D�Q���V�S�H�F�L�H�V�����H�����J�����0�R�Q�W�H�L�O�����L�Q���6�W�R�Y�H�U���H�W
�D�O�������������������G�H�V�F�U�L�E�H�G���L�W���I�U�R�P���W�K�H���8�S�S�H�U���$�O�E�L�D�Q�����3�U�R�V�V�O
���������������U�H�S�R�U�W�H�G���L�W���I�U�R�P���W�K�H���0�L�G�G�O�H���$�O�E�L�D�Q�����E�X�W���L�W���D�O�V�R
�D�S�S�H�D�U�H�G���L�Q���W�K�H���X�S�S�H�U�P�R�V�W���$�S�W�L�D�Q���L�Q���6�(���)�U�D�Q�F�H�����9�L�Q�N��
���������������7�K�H���/�R�Z�H�U���$�O�E�L�D�Q���G�L�Q�R�I�O�D�J�H�O�O�D�W�H���D�V�V�R�F�L�D�W�L�R�Q�V���D�U�H
�F�K�D�U�D�F�W�H�U�L�]�H�G���E�\���W�K�H���G�R�P�L�Q�D�Q�F�H���R�I���$�F�K�R�P�R�V�S�K�D�H�U�D���U�D�P�X��
�O�L�I�H�U�D�����3�H�U�Y�R�V�S�K�D�H�U�L�G�L�X�P���S�V�H�X�G�K�\�V�W�U�L�F�K�R�G�L�Q�L�X�P���D�Q�G���6�S�L��
�Q�L�I�H�U�L�W�H�V���U�D�P�R�V�X�V��

�+�L�J�K�H�U�����W�K�H���D�V�V�H�P�E�O�D�J�H�V���F�K�D�Q�J�H���V�L�J�Q�L�I�L�F�D�Q�W�O�\���E�\���H�Q��
�U�L�F�K�P�H�Q�W���L�Q���V�S�H�F�L�H�V���$�G�Q�D�W�R�V�S�K�D�H�U�L�G�L�X�P���W�X�W�X�O�R�V�X�P�����+�D�S��
�V�R�F�\�V�W�D���G�L�F�W�L�R�W�D�����8�W�R�V�S�K�D�H�U�L�G�L�X�P���D�U�X�Q�G�X�P�����8�W�R�V�S�K�D�H�U�L��
�G�L�X�P���F�R�Q�L�V�S�L�Q�X�P�����6�X�U�F�X�O�R�V�S�K�D�H�U�L�G�L�X�P�O���O�R�Q�J�L�I�X�U�F�D�W�X�P
�D�Q�G���R�W�K�H�U���V�S�H�F�L�H�V���U�H�S�U�H�V�H�Q�W�L�Q�J���D���S�D�U�W���R�I���W�\�S�L�F�D�O���$�O�E�L�D�Q���G�L��
�Q�R�I�O�D�J�H�O�O�D�W�H���D�V�V�H�P�E�O�D�J�H�V�����8�W�R�V�S�K�D�H�U�L�G�L�X�P���D�U�X�Q�G�X�P�����W�K�H
�I�L�U�V�W���R�F�F�X�U�U�H�Q�F�H���R�I���Z�K�L�F�K���K�D�V���E�H�H�Q���J�H�Q�H�U�D�O�O�\���U�H�S�R�U�W�H�G
�I�U�R�P���W�K�H���/�R�Z�H�U���$�O�E�L�D�Q�����L�V���W�K�H���V�W�U�D�W�L�J�U�D�S�K�L�F�D�O�O�\���P�R�V�W
�V�L�J�Q�L�I�L�F�D�Q�W�����+�R�Z�H�Y�H�U�����D�F�F�R�U�G�L�Q�J���W�R���9�H�U�G�L�H�U�������������������I�R�U
�H�[�D�P�S�O�H�����6�X�U�F�X�O�R�V�S�K�D�H�U�L�G�L�X�P�O���O�R�Q�J�L�I�X�U�F�D�W�X�P���D�S�S�H�D�U�H�G
�L�Q���W�K�H���0�L�G�G�O�H���$�O�E�L�D�Q���I�R�U���W�K�H���I�L�U�V�W���W�L�P�H�����7�K�L�V���Z�R�X�O�G
�F�R�U�U�H�V�S�R�Q�G���W�R���W�K�H���G�D�W�D���R�I���3�U�R�V�V�O�����������������Z�K�R���G�H�V�F�U�L�E�H�G���W�K�H
�R�F�F�X�U�U�H�Q�F�H���R�I���/ �����D�U�X�Q�G�X�P���L�Q���W�K�H���X�S�S�H�U�P�R�V�W���S�D�U�W���R�I���W�K�H
�/�R�Z�H�U���$�O�E�L�D�Q���W�R���W�K�H���O�R�Z�H�U�P�R�V�W���S�D�U�W���R�I���W�K�H���8�S�S�H�U���$�O�E�L�D�Q��
�,�W���L�V���S�R�V�V�L�E�O�H���G�H�O�L�P�L�W�H�G���W�K�H���0�L�G�G�O�H���$�O�E�L�D�Q�����$�F�K�R�P�R��
�V�S�K�D�H�U�D���U�D�P�X�O�L�I�H�U�D�����(�[�R�F�K�R�V�S�K�D�H�U�L�G�L�X�P���P�X�H�O�O�H�U�L�����2�G�R�Q��
�W�R�F�K�L�W�L�Q�D���R�S�H�U�F�X�O�D�W�D���D�Q�G���3�W�H�U�R�G�L�Q�L�X�P���F�L�Q�J�X�O�D�W�X�P���D�U�H
�G�R�P�L�Q�D�Q�W��

�$�P�P�R�Q�L�W�H���,�Q�I�O�D�W�X�P���=�R�Q�H���Z�D�V���G�H�W�H�U�P�L�Q�H�G���L�Q���W�K�H
�8�S�S�H�U���$�O�E�L�D�Q�����6�N�X�S�L�H�Q�����������������R�Q���W�K�H���E�D�V�L�V���R�I���R�F�F�X�U�H�Q�F�H
�R�I���V�S�H�F�L�H�V���8�W�R�V�S�K�D�H�U�L�G�L�X�P���V�L�S�K�R�Q�L�S�K�R�U�X�P���W�R�J�H�W�K�H�U���Z�L�W�K
�*�D�U�G�R�G�L�Q�L�X�P���W�U�D�E�H�F�X�O�R�V�X�P�����+�D�S�V�R�F�\�V�W�D���S�H�U�L�G�L�F�W�\�D�����8�W�R��
�V�S�K�D�H�U�L�G�L�X�P���F�R�Q�L�V�S�L�Q�X�P���D�Q�G���3�H�U�Y�R�V�S�K�D�H�U�L�G�L�X�P���S�V�H�X�G�R��
�K�\�V�W�U�L�F�K�R�G�L�Q�L�X�P�����7�K�H���I�L�U�V�W���R�F�F�X�U�U�H�Q�F�H���R�I���8�W�R�V�S�K�D�H�U�L�G�L�X�P
�V�L�S�K�R�Q�L�S�K�R�U�X�P���Z�D�V���F�R�Q�I�L�U�P�H�G���W�R���W�K�H���8�S�S�H�U���$�O�E�L�D�Q���D�P��
�P�R�Q�L�W�H���,�Q�I�O�D�W�X�P���=�R�Q�H�����6�L�P�X�O�W�D�Q�H�R�X�V�O�\�����W�K�H���V�D�P�S�O�H���F�R�Q��
�W�D�L�Q�V���*�D�U�G�R�G�L�Q�L�X�P���W�U�D�E�H�F�X�O�R�V�X�P�����W�K�H���O�D�V�W���R�F�F�X�U�U�H�Q�F�H���R�I
�Z�K�L�F�K���K�D�V���E�H�H�Q���U�H�S�R�U�W�H�G���I�U�R�P���6�(���)�U�D�Q�F�H���I�U�R�P���W�K�H���/�R�Z�H�U
�$�O�E�L�D�Q�����9�D�Q���(�U�Y�H���H�W���D�O�������������������/�H�H�U�H�Y�H�O�G�������������������E�X�W
�0�R�Q�W�H�L�O�����L�Q���6�W�R�Y�H�U���H�W���D�O�������������������G�H�V�F�U�L�E�H�G���L�W���I�U�R�P���W�K�H
�O�R�Z�H�U���S�D�U�W���R�I���W�K�H���8�S�S�H�U���$�O�E�L�D�Q�����1�R���V�S�H�F�L�H�V���F�K�D�U�D�F�W�H�U�L�V�W�L�F
�R�I���W�K�H���K�L�J�K�H�U���S�D�U�W���R�I���W�K�H���8�S�S�H�U���$�O�E�L�D�Q���K�D�Y�H���E�H�H�Q���I�R�X�Q�G���L�Q
�W�K�H���3�L�H�Q�L�Q�\���. �O�L�S�S�H�Q���%�H�O�W�����$�F�K�R�P�R�V�S�K�D�H�U�D���U�D�P�X�O�L�I�H�U�D��
�+�D�S�V�R�F�\�V�W�D���S�H�U�L�G�L�F�W�\�D�����8�W�R�V�S�K�D�H�U�L�G�L�X�P���V�L�S�K�R�Q�L�S�K�R�U�X�P
�D�Q�G���3�H�U�Y�R�V�S�K�D�H�U�L�G�L�X�P���S�V�H�X�G�K�\�V�W�U�L�F�K�R�G�L�Q�L�X�P���S�U�H�G�R�P�L��
�Q�D�W�H��



�3�����6�N�X�S�L�H�Q�����$�O�E�L�D�Q���Q�R�Q���F�D�O�F�D�U�H�R�X�V���G�L�Q�R�I�O�D�J�H�O�O�D�W�H�V��������
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�7�D�E�O�H���������5�D�Q�J�H���F�K�D�U�W���R�I���W�K�H���$�O�E�L�D�Q���D�F�U�L�W�D�U�F�K�V���D�Q�G���G�L�Q�R�I�O�D��
�J�H�O�O�D�W�H�V���L�Q���W�K�H���3�L�H�Q�L�Q�\���. �O�L�S�S�H�Q���%�H�O�W��

�7�D�E�O�H���������5�D�Q�J�H���F�K�D�U�W���R�I���W�K�H���$�O�E�L�D�Q���D�F�U�L�W�D�U�F�K�V���D�Q�G���G�L�Q�R�I�O�D��
�J�H�O�O�D�W�H�V���L�Q���W�K�H���0�D�Q�L�Q���8�Q�L�W

�0�D�Q�L�Q���8�Q�L�W

�$�O�E�L�D�Q���G�L�Q�R�I�O�D�J�H�O�O�D�W�H���F�\�V�W�V���Z�H�U�H���I�R�X�Q�G���L�Q���W�K�H���O�R�Z�H�U��
�P�R�V�W���S�D�U�W���R�I���W�K�H���P�D�U�O�V�W�R�Q�H�V�����6�N�X�S�L�H�Q���H�W���D�O�������������������R�I���W�K�H
�8�S�S�H�U���$�O�E�L�D�Q�������/�R�Z�H�U���&�H�Q�R�P�D�Q�L�D�Q���%�X�W�N�R�Y���)�R�U�P�D�W�L�R�Q
���%�R�R�U�R�Y�D���	 ���6�D�O�D�M�������������������' �L�Q�R�I�O�D�J�H�O�O�D�W�H���F�\�V�W�V���G�R�P�L�Q�D�W�H
���7�D�E�������������D�F�U�L�W�D�U�F�K�V�����H�����J�����: �D�O�O�R�G�L�Q�L�X�P���V�S�������9�H�U�\�K�D�F�K�L�X�P
�V�S�������R�F�F�X�U���V�S�R�U�D�G�L�F�D�O�O�\��

�7�K�H���V�D�P�S�O�H�V���F�R�Q�W�D�L�Q���V�W�U�D�W�L�J�U�D�S�K�L�F�D�O�O�\���V�L�J�Q�L�I�L�F�D�Q�W���V�S�H��
�F�L�H�V���R�I���G�L�Q�R�I�O�D�J�H�O�O�D�W�H�V�����V�X�F�K���D�V���(�Q�G�R�F�H�U�D�W�L�X�P���G�H�W�W�P�D�Q��
�Q�L�D�H�����8�W�R�V�S�K�D�H�U�L�G�L�X�P���V�L�S�K�R�Q�L�S�K�R�U�X�P�����2�Y�R�L�G�L�Q�L�X�P���Y�H�U�U�X��
�F�R�V�X�P�����3�U�R�O�L�[�R�V�S�K�D�H�Q�G�L�X�P���F�R�Q�X�O�X�P�����7�K�H���I�L�U�V�W���R�F�F�X�U��
�U�H�Q�F�H���R�I���8�W�R�V�S�K�D�H�U�L�G�L�X�P���V�L�S�K�R�Q�L�S�K�R�U�X�P���Z�D�V���F�R�Q�I�L�Q�H�G���W�R
�W�K�H���8�S�S�H�U���$�O�E�L�D�Q���,�Q�I�O�D�W�X�P���D�P�P�R�Q�L�W�H���=�R�Q�H���D�Q�G���W�K�H���I�L�U�V�W
�R�F�F�X�U�U�H�Q�F�H���R�I���3�U�R�O�L�[�R�V�S�K�D�H�Q�G�L�X�P���F�R�Q�X�O�X�P���G�H�O�L�P�L�W�V���W�K�H

�' �L�V�S�D�U���D�P�P�R�Q�L�W�H���=�R�Q�H�����Z�K�L�F�K���L�V���V�X�S�S�R�U�W�H�G���E�\���W�K�H
�S�U�H�V�H�Q�F�H���R�I���V�S�H�F�L�H�V���(�Q�G�R�F�H�U�D�W�L�X�P���G�H�W�W�P�D�Q�L�D�H���D�Q�G���2�Y�R�L��
�G�L�Q�L�X�P���Y�H�U�U�X�F�R�V�X�P�����' �D�Y�H�\���	 ���9�H�U�G�L�H�U�����������������/ �H�H�U�H�Y�H�O�G��
���������������8�W�R�V�S�K�D�H�U�L�G�L�X�P���V�L�S�K�R�Q�L�S�K�R�U�X�P�����3�H�U�Y�R�V�S�K�D�H�U�L��
�G�L�X�P���S�V�H�X�G�K�\�V�W�U�L�F�K�R�G�L�Q�L�X�P�����3�W�H�U�R�G�L�Q�L�X�P���F�L�Q�J�X�O�D�W�X�P���D�Q�G
�; �L�S�K�R�S�K�R�U�R�G�L�X�P���D�O�D�W�X�P���S�U�H�G�R�P�L�Q�D�W�H���L�Q���W�K�H���,�Q�I�O�D�W�X�P
�=�R�Q�H�����,�Q���W�K�H���K�L�J�K�H�U���S�D�U�W�����' �L�V�S�D�U���=�R�Q�H�����G�R�P�L�Q�D�Q�F�H���R�I���W�K�H
�(�[�R�F�K�R�V�S�K�D�H�U�L�G�L�X�P���P�X�H�O�O�H�U�L���D�Q�G���6�S�L�Q�L�I�H�Q�W�H�V���U�D�P�R�V�X�V
�L�Q�F�U�H�D�V�H��

�&�R�Q�F�O�X�V�L�R�Q

�$�O�O���W�K�H���V�W�X�G�L�H�G���I�R�U�P�D�W�L�R�Q�V���R�I���J�H�R�O�R�J�L�F�D�O���X�Q�L�W�V���R�I���W�K�H
�: �H�V�W�H�U�Q���&�D�U�S�D�W�K�L�D�Q�V���E�H�O�R�Q�J�L�Q�J���W�R���W�K�H���$�O�E�L�D�Q���V�K�R�Z
�W�K�H���D�E�X�Q�G�D�Q�W���U�H�S�U�H�V�H�Q�W�D�W�L�R�Q���R�I���G�L�Q�R�I�O�D�J�H�O�O�D�W�H�V���D�V�V�R�F�L�D�W�H�G
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Fig. 2. Albian dinocyst events of the Western Carpathians.

especially with the pelagic members of the sequence of
strata. Differences in the amount of the dinoflagellates are
given above all by the lithological character of sediments.
Occurrence of dinoflagellates is documented best in the
Silesian Unit being characterised by the deepwater se-
dimentation of slightly calcareous pelites. On the other
hand, Albian grey organodetritic limestones in the Manfn
Unit are totally unsuitable, and that is why merely a
pelitic part of the Late Albian has been found.

At the same time, it is necessary to point out that the
pelitic sediments of Albian age in the Western Carpa-
thians do not enable any correlation of the dinoflagellates
with ammonite zones, because there is a lack of the
macrofauna (with the exception of the Upper Albian in
the Povazsky Chlmec). The goal of this study is to show
differences in the assemblages of particular parts of the
Western Carpathians as well as possibilities of their bio-
stratigraphical use in this region.

The investigation of vertical distribution of the dino-
flagellates in Albian shown qualitative (first - FO and last
- LO occurence) changes. The taxa used in the bioevents
have been chosen because of their restricted stratigraphic
distribution and, where possible, because of their known
occurence in Tethyan deposits. The bioevents scheme can
be seen in Fig. 2, and are compared with presumptive
ammonite zones deduced on the dinocysts content.
Significant dinocysts are illustrated in Plates 1 and 2.

The Aptian/Albian boundary can be observed best in
the Silesian Unit. The first occurrences of Hystrichostron-
gylon membraniphorum and Florentinia stellata may be
taken as identification characters. In the Klippen Belt, the

first occurrence of Xiphophoridium alatum may be con-
sidered as well. The last occurrences of Cerbia tabulata
and Hystrichosphaerina schindewolfii in the Lower
Albian are interesting. They are generally connected with
the Aptian/Albian boundary.

The Middle Albian is documented both in the Silesian
Unit and the Klippen Belt. In both the units, its beginning
is determined on the base of the first occurrence of
Surculosphaeridium? longifurcatum together with the oc-
currences of Utosphaeridium conispinum. The last occur-
rence of Gonyaulacysta cretacea and Pseudoceratium
poiymorphum in the lower part of the Middle Albian is
interesting.

The Upper Albian is documented in all the three units.
The assemblages of dinoflagellates do not substantially
differ from each other. The beginning of the Late Albian
is determined according to the first occurrence of Uto-
sphaeridium siphoniphorum. In all the units, Hystricho-
sphaeridium bowerbankii also appears for the first time.

In the higher part of the Upper Albian (from the
Dispar ammonite zone), which was only found in the
Silesian and the Manin Unit, Endoceratium dettmaniae,
Ovoidinium verrucosum and Palaeohystrichophora infu-
sorioides exist for the first time. The last occurrence of
the species Pataeoperidinium cretaceum may be im-
portant. Moreover, the Silesian Unit is characterised by
the last occurrence of Achomosphaera neptunii in the
Upper Albian, although this is already generally known
from the Late Aptian.

The Albian of all the units shows the abundance
of Achomosphaera ramulifera, A. triangulata, Coronifer
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�R�F�H�D�Q�L�F�D�����. �O�H�L�W�K�U�L�D�V�S�K�D�H�U�L�G�L�X�P���H�R�L�Q�R�G�H�V�����2�G�R�Q�W�R�F�K�L�W�L�Q�D
�R�S�H�U�F�X�O�D�W�D�����2�O�L�J�R�V�S�K�D�H�U�L�G�L�X�P���F�R�P�S�O�H�[���D�Q�G���; �L�S�K�R�S�K�R�U�L��
�G�L�X�P���D�O�D�W�X�P��

�,�Q���W�K�H���6�L�O�H�V�L�D�Q���8�Q�L�W���W�K�H���D�E�X�Q�G�D�Q�W���U�H�S�U�H�V�H�Q�W�D�W�L�Y�H�V���R�I
�W�K�H���J�H�Q�H�U�D���)�O�R�U�H�Q�W�L�Q�L�D���D�Q�G���6�X�E�W�L�O�L�V�S�K�D�H�U�D���D�U�H���W�\�S�L�F�D�O�����,�Q
�W�K�H���3�L�H�Q�L�Q�\���. �O�L�S�S�H�Q���%�H�O�W�����L�Q���D�G�G�L�W�L�R�Q���W�R���W�K�L�V�����W�K�H���$�O�E�L�D�Q���L�V
�F�K�D�U�D�F�W�H�U�L�V�H�G���E�\���W�K�H���D�E�X�Q�G�D�Q�W���U�H�S�U�H�V�H�Q�W�D�W�L�Y�H�V���R�I���W�K�H���J�H�Q�X�V
�+�D�S�V�R�F�\�V�W�D��

�0�D�Q�\���]�R�Q�D�W�L�R�Q�V���H�[�L�V�W���F�R�Q�F�H�U�Q�L�Q�J���W�K�H���G�L�V�W�U�L�E�X�W�L�R�Q���R�I
�$�O�E�L�D�Q���G�L�Q�R�F�\�V�W�V�����+�R�Z�H�Y�H�U�����Q�R�Q�H���R�I���W�K�H�P���F�R�Y�H�U�V���W�K�H
�7�H�W�K�\�D�Q���D�U�H�D�����0�R�V�W���R�I���W�K�H���S�X�E�O�L�V�K�H�G���G�L�Q�R�F�\�V�W���]�R�Q�D�W�L�R�Q�V
�I�R�U���W�K�H���/�R�Z�H�U���&�U�H�W�D�F�H�R�X�V���D�U�H���V�X�P�D�U�L�]�H�G���L�Q���6�W�R�Y�H�U���H�W���D�O
�����������������7�K�H���F�R�Q�F�H�S�W���R�I���D���Ä�]�R�Q�D�W�L�R�Q�����L�V���I�H�O�W���W�R���E�H���W�R�R���U�L�J�L�G
�I�R�U���Z�K�D�W���V�K�R�X�O�G���E�H���D���F�R�Q�V�W�D�Q�W�O�\���H�Y�R�O�Y�L�Q�J���S�U�R�F�H�V�V���R�I
�E�L�R�V�W�U�D�W�L�J�U�D�S�K�L�F�D�O���U�H�I�L�Q�H�P�H�Q�W�����6�X�F�K���]�R�Q�D�W�L�R�Q���D�U�H���R�Q�O�\
�X�V�H�I�X�O���D�W���W�K�H���W�L�P�H���R�I���W�K�H�L�U���H�U�H�F�W�L�R�Q�����W�K�H�U�H�D�I�W�H�U���W�K�H���V�F�K�H�P�H
�E�H�F�R�P�H�V���P�R�U�H���D�Q�G���P�R�U�H���G�H�V�W�D�E�L�O�L�V�H�G���D�V���Q�H�Z���G�D�W�D���L�V
�D�G�G�H�G�����,�Q�V�W�H�D�G���R�I���D���I�R�U�P�D�O�L�V�H�G���]�R�Q�D�W�L�R�Q�����,���K�D�Y�H���S�U�H�V�H�Q�W�H�G
�W�K�H���G�D�W�D���D�P�D�V�V�H�G���L�Q���W�K�H���I�R�U�P���R�I���D�Q���L�Q�I�R�U�P�D�O���V�H�U�L�H�V���R�I
�H�Y�H�Q�W�����Z�K�L�F�K���L�V���F�D�S�D�E�O�H���R�I���E�H�L�Q�J���X�S�G�D�W�H�G���D�W���D�Q�\���W�L�P�H���L�Q
�W�K�H���I�X�W�X�U�H��

�$�F�N�Q�R�Z�O�H�G�J�H�P�H�Q�W

�7�K�L�V���S�X�E�O�L�F�D�W�L�R�Q���L�V���E�D�V�H�G���R�Q���W�K�H���Z�R�U�N���V�X�S�S�R�U�W�H�G���E�\���W�K�H
�*�U�D�Q�W���$�J�H�Q�F�\���R�I���W�K�H���&�]�H�F�K���5�H�S�X�E�O�L�F�����*�$�&�5���1�R��������������������������
�D�Q�G�����������������' �������������7�K�H���P�D�Q�X�V�N�U�L�S�W���K�D�V���E�H�H�Q���F�R�Q�V�W�U�X�F�W�L�Y�H�O�\
�U�H�Y�L�H�Z�H�G���E�\���' �U�����' �����5�H�K�D�N�R�Y�D�����. �8���%�U�D�W�L�V�O�D�Y�D�����D�Q�G���' �U�����-�����6�D�O�D�M
���6�$�9���%�U�D�W�L�V�O�D�Y�D�������Z�K�R���D�O�O���D�U�H���J�U�H�D�W�I�X�O�O�\���D�F�N�Q�R�Z�O�H�G�J�H�G��

�$�S�S�H�Q�G�L�[

�$�Q���D�O�S�K�D�E�H�W�L�F���L�Q�G�H�[���R�I���G�L�Q�R�F�\�V�W���W�D�[�D���L�V���S�U�R�Y�L�G�H�G
�E�H�O�R�Z�����7�D�[�R�Q�R�P�L�F���F�L�W�D�W�L�R�Q�V���F�D�Q���E�H���I�R�X�Q�G���L�Q���: �L�O�O�L�D�P�V���H�W
�D�O���������������������1�X�P�E�H�U�V���L�Q���S�D�U�H�Q�W�K�H�V�H�V���U�H�I�H�U���W�R���W�K�H���S�R�V�L�W�L�R�Q���R�I
�W�K�H���V�S�H�F�L�H�V���L�Q���W�K�H���G�L�V�W�U�L�E�X�W�L�R�Q���F�K�D�U�W���R�I���W�K�H���6�L�O�H�V�L�D�Q���8�Q�L�W��
�3�. �%���D�Q�G���0�D�Q�I�Q���8�Q�L�W�����)�L�J�V�������������D�Q�G�������U�H�V�S�H�F�W�L�Y�H�O�\�������$
�]�H�U�R���L�Q�G�L�F�D�W�H�V���W�K�D�W���W�K�H���V�S�H�F�L�H�V���L�V���D�E�V�H�Q�W���I�U�R�P���W�K�D�W
�S�D�U�W�L�F�X�O�D�U���O�R�F�D�O�L�W�\�����6�L�J�Q�L�I�L�F�D�Q���G�L�Q�R�F�\�V�W�V���D�U�H���L�O�O�X�V�W�U�D�W�H�G���L�Q
�3�O�D�W�H�V�������D�Q�G������

�' �L�Q�R�I�O�D�J�H�O�O�D�W�H�V

�$�F�K�R�P�R�V�S�K�D�H�U�D���Q�H�S�W�X�Q�L�L�����(�L�V�H�Q�D�F�N�����������������' �D�Y�H�\���	 ���: �L�O�O�L�D�P�V��
������������������������
�$�F�K�R�P�R�V�S�K�D�H�U�D���U�D�P�X�O�L�I�H�U�D�����' �H�I�O�D�Q�G�U�H�����������������(�Y�L�W�W����������������������
������������
�$�F�K�R�P�R�V�S�K�D�H�U�D���W�U�L�D�Q�J�X�O�D�W�D�����* �H�U�O�D�F�K�����������������' �D�Y�H�\���	
�: �L�O�O�L�D�P�V������������������������������
�$�F�K�R�P�R�V�S�K�D�H�U�D���Y�H�U�G�L�H�U�L�%�F�?�R�Z����������������������������������������
�$�G�Q�D�W�R�V�S�K�D�H�U�L�G�L�X�P���W�X�W�X�O�R�V�X�P�����&�R�R�N�V�R�Q���	 ���(�L�V�H�Q�D�F�N��������������
�0�R�U�J�D�Q������������������������������
�$�S�W�H�R�G�L�Q�L�X�P���J�U�D�Q�X�O�D�W�X�P���(�L�V�H�Q�D�F�N��������������������������������
�$�S�W�H�R�G�L�Q�L�X�P���P�D�F�X�O�D�O�X�P���V�X�E�V�S�����J�U�D�Q�G�H���(�L�V�H�Q�D�F�N���	 ���&�R�R�N�V�R�Q��
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Subtilisphaera senegalensis Jain & Millepied, 1973 (59, 0,0)
Subtilisphaera zawia Below, 1981 (70, 0, 0)
Subtilisphaera sp. (71,0. 0)
Surculosphaeridium? basifurcatum Yun, 1981 (97,0,0)
Surculosphaeridium cf. belowii Yun, 1981 (110, 0, 0)
Surculosphaeridium? cassospinum Yun, 1981 (84,0,0)
Surculosphaeridium? longifurcatum (Firtion, 1952) Davey et
al., 1966 (75, 42, 0)
Systematophora complicata (Cookson & Eisenack, 1965)
Eisenack, 1969 (4, 0, 0)
Systematophora cretacea Davey, 1979 (7, 0, 0)
Tanyosphaeridium boletus Davey, 1974 (20, 0, 0)
Tanyosphaeridium variecalamus Davey & Williams, 1966
(85, 0, 0)
Tanyosphaeridium sp. (0, 50, 0)
Tehamadinium sp. (0, 14, 0)
Tenua hystrix Eisenack, 1958 (0, 0, 48)
Traheculidium auinc/uetrum Duxbury, 1980 (0, 62, 0)
Valensiella reticulata (Davey, 1969) Courtinat, 1989 (72, 0, 0)
?Vesperopsis digitata (Duxbury, 1983) Bint, 1986 (87,0,0)
Xenascus sp. (0, 63, 0)
Xenascus ceratioides (Deflandre, 1937) Lentin & Williams,
1973(111,0,0)
Xiphophoridium alatum (Cookson & Eisenack, 1962) Sarjeant,
1966(76,38,29)

Acritarchs

Fromea amphora Cookson & Eisenack, 1958 (21,0, 0)
Micrhystridinium inconspicuum (Deflandre, 1935) Deflandre,
1937(95,0,0)
Tubulospina oblongata Davey, 1970 (62, 0, 0)
Veryhachium sp. (0, 0, 43)
Wallodinium krutzschii (Alberti, 1961) Habib, 1972 (57. 10, 17)
Wallodinium luna (Cookson & Eisenack, 1960) Lentin &
Williams, 1973 (58, 0, 0)
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